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Abstract

:

Background: Most people with a stoma worry about leakage, and a quarter experience leakage of stomal effluent outside the baseplate on a monthly basis. Leakage has additional physical and psychosocial consequences, for instance, peristomal skin complications, feeling unable to cope, and self-isolation. Method: An interventional, single-arm, multi-centre study was undertaken in the United Kingdom to evaluate a novel digital leakage notification system for ostomy care, including a support service (=test product) for 12 weeks in patients with a recent stoma formation (≤9 months). Patients completed questionnaires at baseline and after 4, 6, 8, 10, and 12 weeks, evaluating leakage episodes, Ostomy Leak Impact (tool containing three domains), and patient self-management (by PAM-13). Additionally, mental well-being (by WHO-5) and health-related quality of life (QoL) (by EQ-5D-5L) were assessed. Outcomes between baseline and final evaluation were compared by generalised linear and linear mixed models. Results: 92 patients (ITT population) with a mean age of 49.4 years (range 18–81 years) were recruited. Of these, 80% had an ileostomy, and 53% were female. After 12 weeks of using the test product, a significant decrease in mean episodes of leakage outside the baseplate (1.57 versus 0.93, p < 0.046) was observed. Ostomy Leak Impact scores improved across all three domains (p < 0.001), indicating less embarrassment, increased engagement in social activities, and increased control. Patient self-management also improved significantly (PAM-13 score: ∆6.6, p < 0.001), as did the WHO-5 well-being index (∆8.0, p < 0.001). Lastly, EQ-5D-5L profile scores tended to improve (p = 0.075). Conclusions: A new digital leakage notification system demonstrated strong improvements to patients’ stoma self-care, mental well-being, and QoL. Registration number on ClinicalTrials.gov: NCT05135754.
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1. What Does This Paper Add to the Literature?


Sensor technology embedded in supporting ostomy solutions can notify users about leakage seeping underneath the baseplate and thus secure a timely change of the baseplate before effluent may reach outside the baseplate, soiling clothes or bedsheets. The technology showed potential in increasing quality of life for people with a stoma.




2. Introduction


Around 200,000 people in the United Kingdom (UK) live with a stoma, and approximately 13,500–21,000 undergo stoma surgery each year [1,2]. Following stoma surgery, patients must make significant adjustments to their normal life, including modification of lifestyle factors and behaviours, and need to accept an altered body image [3]. Many subsequently struggle with psychosocial and physical problems, e.g., depression, social isolation, and peristomal skin complications (PSCs) [4,5], leading to reductions in quality of life (QoL) [4,6].



Early counselling and proactive teaching of stoma-management can improve the psychological adjustment to stoma formation [7]. However, this may not always occur due to staff shortages and/or lack of time [8]. Even experienced users may struggle with self-care problems, including leakage of stomal effluent outside the ostomy solution (bag and baseplate), PSCs, frequent changes leading to high consumption of products, and the long time needed for stoma care each day [5,9]. Two out of three people living with a stoma struggle with self-care problems several years after stoma formation [9].



Leakage of stomal effluent is the culprit of many of the problems experienced by people with a stoma [10,11,12]. Faeces located on the skin underneath the baseplate is an important risk-factor in the development of PSCs [11], and worry about leakage is associated with reduced emotional well-being and reduced engagement in social activities [10,12]. Approximately two-thirds of respondents reported leakage outside the baseplate at least once per year in a large global cohort [13].



People new with a stoma (<1 year since surgery) generally reported lower QoL compared with more experienced users, including reduced emotional wellbeing and social functioning and impaired perception of body image [10,14,15]. One study also showed that a higher proportion of people new with a stoma experienced weekly episodes of leakage outside the baseplate compared with experienced users [10].



Since leakage of stomal effluent is a problem for people with recent stoma formation and continues to be a problem for many experienced users [10], it indicates that currently available products within stoma care do not sufficiently enable users to take proactive care to avoid leakage incidents progressing outside the baseplate and address the mental burden of worrying about leakage.



We previously reported results from two clinical trials investigating a novel digital leakage notification system (Heylo™) as a stand-alone solution for users who struggled with leakage [16,17]. The technical specifications of the system have previously been described, but in brief, the system has been developed to help people with intestinal stomas gain better control of their stoma care by enabling users to know when effluent is seeping underneath the baseplate and thus enable users to take proactive care to avoid leakages progressing outside the baseplate (e.g., onto clothes or bed sheets) [17]. A sensor layer with two circular leakage-sensor rings is placed between the baseplate and the skin and monitors for moisture as a sign of leakage. The inner sensor ring monitors for the first signs of leakage underneath the baseplate, whilst the outer sensor ring detects if the leakage is spreading. A transmitter attached to the sensor layer enables readout of the individual sensors, and a smartphone application displays the state of the baseplate to the user. In the two previous clinical trials, Heylo™ reduced the number of leakage incidents progressing outside the baseplate, reduced worry about leakage, and improved QoL [16,17].



Given the high levels of complications experienced in the early post-operative period in patients undergoing stoma formation, we tested Heylo™ delivered together with a support service in a population of patients who had undergone stoma formation within the last nine months in the UK in the present clinical trial. The aims of this study were to evaluate the effect of the digital leakage notification system on leakage, QoL, and other outcomes and to confirm and validate previous study findings in this population.




3. Methods


3.1. Study Design


The study was an interventional, single-arm, open-label, multicentre investigation enrolling patients to use a test product (Heylo™, delivered together with a support service) for 12 ± 2 weeks. A private clinical research organisation (CRO) and nine National Health Service (NHS) hospital sites across the UK recruited patients. Hospital sites recruited patients via chart/patient list reviews of those with recent surgery, independently of the sponsor. The CRO recruited patients consecutively from a list provided to the CRO by Coloplast of patients registered within the Coloplast Charter database (Coloplast Charter offers support on products and routines and helps people with a stoma with product ordering and delivery) and who had stoma surgery within the past 9 months. All patients who satisfied these inclusion criteria were submitted to the CRO for further screening. Enrolment of patients at the CRO was independent from the sponsor. The UK hospital sites were identified through open application and approached with assistance from the National Institute for Health and Care Research’s (NIHR) site identification processes.



Patients were invited for an information and inclusion visit (V0) and signed consent forms before formally entering the study (Figure 1). Patients filled in questionnaires at baseline (V1) and after 4 (V2), 6, 8 (V3), 10, and 12 (V4) weeks’ use of the test product. Study nurses conducted evaluations concerning interactions with healthcare professionals together with the patient at V1, V2, V3, and V4.




3.2. Test Product (Heylo™ Solution)


Patients were provided with a Heylo™ starter kit (consisting of one transmitter, one charger, and ten sensor layers), an additional transmitter, and enough sensor layers for users to change ostomy solutions following a similar routine as they would normally do. Patients were instructed to install the bespoke Heylo™ app on their personal smartphones. Heylo™ was delivered together with a remote support service (Coloplast Care Plus) consisting of three elements:




	
Coloplast Charter offers support on products and routines and helps people with a stoma with product ordering and delivery.



	
Leakage Service: Patients could call the support service for support on leakage issues, and/or the support service could reach out to patient based on triggers if patient was struggling with leakage (observed from Heylo™ app leakage data in cloud).



	
Patient could call the support service for Technical Support (e.g., questions about Bluetooth connectivity).








The leakage notification system works both as a stand-alone solution and with the leakage support service included in this study. Availability of the leakage support service is currently country specific. Nevertheless, a technical support service will be available in all countries, where Heylo™ is marketed.




3.3. Selection of Study Participants


In respective sites, patients were identified by the research team from various sources, including from operative and colorectal specialist multi-disciplinary team meeting lists and stoma care nursing databases. The sites recruited patients who were assessed to be able to follow study procedures for three months. Inclusion criteria identified those with an ileostomy or colostomy, being >18 years of age, and having liquid/mushy effluent (Bristol scale 5–7) [18]. Patients should have had their stoma for ≤9 months and have self-managed their stoma products for at least 14 days. Also, patients had to have a smartphone applicable to the bespoke Heylo™ app and be willing to sign up to Coloplast Charter (dispensing appliance contractor) during the study, as other dispensing appliance contractors currently cannot support the leakage service and technical support.



Patients could not be enrolled if they had stage 4 cancer and/or limited life expectancy. Patients with a complicated stoma at baseline (dehiscence/prolapse/hernia), with a non-healed abdominal wound, and patients using topical steroid treatment in the peristomal area or receiving systemic steroid treatments were excluded. Patients with a pacemaker, known sensitivity to acrylate, or who were pregnant or breastfeeding were excluded from participating in the study.




3.4. Patient Demographics and Endpoints


Patient demographics were recorded at baseline. At baseline and during test period, patients filled in questionnaires evaluating various endpoints.



Primary endpoint:




	
Self-reported number of events of stoma effluent leakage outside the baseplate (e.g., onto clothes or bed sheets) within the past 2 weeks.








Secondary endpoints:




	
Patient self-management using the Patient Activation Measure (PAM) instrument, 13-item version [19].



	
Burden of leakage and QoL using the validated Ostomy Leak Impact (OLI) tool [20].



	
Health-related QoL (HRQoL) by the EQ-5D-5L [21,22].








Other assessment:




	
Assessment of psychological well-being by WHO-5, a five-item questionnaire [23].








Adverse events were recorded continuously throughout the study. Assessment of each adverse event and whether the adverse events were related to the test product was made and registered in the data management system by the study nurse and was afterwards independently assessed by the hospital site responsible principal investigator. All adverse events have been listed in Supplementary Tables S1 and S2.




3.5. Statistics


The sample size calculation was based on a worst-case calculation, where the primary endpoint was evaluated as leakage outside the baseplate within the last 2 weeks (yes/no) instead of using the exact number of times with leakage since the distribution was unknown. If this proportion was reduced from 27% at baseline to 3% by the end of the study and using a 2-sided paired exact test in the binomial distribution (testing on a 5% level), we needed at least 45 patients to ensure a power of 85% to detect a significant difference. To allow for a dropout-rate of 25%, it was estimated that at least 60 patients should be enrolled.



Statistical analyses were performed using SAS v. 9.4 (SAS Institute Inc., Cary, NC, USA) after data entry and data management using a validated data management system (Smart-Trial version 2021.4., Greenlight Guru, Indianapolis, IN, USA).



The primary endpoint was evaluated by paired comparison between data from 12 weeks (V4) (or the last visit after at least 4 weeks’ use of the test product if V4 data were missing) and baseline data (V1). A Poisson distribution was used for modelling data. The comparison was performed by a generalised linear mixed model with visit as a fixed effect, patient as a random effect, and using a negative binomial distribution to allow for over-dispersion of the Poisson parameter.



The remaining endpoints were analysed like the primary endpoint except that they were assumed to be normally distributed and thereby were analysed by linear mixed models. Furthermore, the analyses included time since discharge as a covariate.



The contribution of time since discharge to the baseline values was first inspected visually and, if evaluated applicable, tested by linear regressions to determine whether slopes were equal to zero.




3.6. Ethical Consideration


The study was conducted in accordance with the Declaration of Helsinki, ISO 14155:2020 [24], and European Medical Device Regulation (2017/745) (MDR). The study was approved by the Ethical Committee of the West Midlands—South Birmingham Research Ethics Committee in the UK before the study’s initiation (IRAS Project-ID: 297458, approval date: 3 November 2021). The study was registered on ClinicalTrials.gov (NCT05135754). All patients were fully informed about the investigation, both verbally and in writing, and all gave written informed consent to participate in the study. Participation in the study was voluntary, and patients could withdraw from the study at any time. The study was conducted from November 2021 to August 2022 in the UK.




3.7. Role of the Funding Source


The study was funded by Coloplast A/S. The sponsor was involved in study design, analysis, and interpretation of data, in writing the report, and in the decision to submit the paper for publication. The site investigators conducted screening, planned visits, and investigated adverse events independently from the sponsor, and study participants filled in online questionnaires independently from both the sponsor and study nurses.





4. Results


4.1. Demographics of Study Participants


A total of 100 newly operated patients (≤9 months since stoma surgery) were enrolled in the study from ten sites across the UK (safety population), thus over-recruiting the intended number of patients. The hospital sites screened 187 patients, of which 60 patients were enrolled (32.1%), and the CRO screened 325 patients, of which 40 patients were enrolled (12.3%). Eight patients were omitted from the intention-to-treat (ITT) population, and, furthermore, twelve patients did not complete the study as planned (Figure 1). Data from the ITT population (n = 92) were included in the final statistical analyses.



The mean age of patients was 49.4 years (range 18–81; SD = 14.7), and 53% were female. In total, 80% had an ileostomy, and 20% had a colostomy. Reasons for stoma formation were cancer (34%), ulcerative colitis (22%), Crohn’s disease (13%), or other causes (Table 1). On average, patients had their stoma surgery 140.9 days (range 21–275; SD = 77.7) prior to enrolment.



Two-third of patients used Coloplast brand products as their regular ostomy solution, and 95% of patients used 1-piece products. Moreover, two-third of patients used a convex product type (Table 1).



A total of n = 108 calls with the support service were recorded, with the main points of discussion being leakage issues (58%) and questions related to test product (13%). Furthermore, n = 29 technical support calls were conducted during the study period, with the main points of discussion being issues with the transmitter (40%) or Bluetooth connection (40%).




4.2. Leakage outside Baseplate


On average, patients experienced 1.57 (95%CI [1.19; 2.08]) episodes of leakage outside the baseplate in two weeks at baseline versus 0.93 (95%CI [0.56; 1.54]) with the test product, corresponding to a 41% reduction in episodes of leakage outside the baseplate (p = 0.046) (Figure 2).



Almost half of the patients (46%) did not report episodes of leakage outside the baseplate at baseline. This increased to 66% at the final evaluation.




4.3. Patient Self-Management


PAM-scores improved on average Δ6.6 points (95%CI [3.45; 9.78]), from 68.2 at baseline to 74.8 with the test product (p < 0.001) (Figure 3).




4.4. Quality of Life


Patients had significantly better scores in all three domains of the OLI tool when using the test product compared with baseline (Figure 4). The “Emotional impact” domain score increased by Δ20.0 points (95%CI [15.0; 25.0], p < 0.001), the “Usual and social activities” domain score increased by Δ6.3 points (95%CI [2.7; 9.9], p < 0.001), and the “Coping and control” domain score increased by Δ14.3 points (95%CI [8.3; 20.4], p < 0.001) from baseline to the final evaluation.



Patients scored significantly higher on the generic WHO-5 well-being index, with the score increasing by Δ8.0 points (95%CI [4.2; 11.8], p < 0.001) from 56.9 at baseline to 64.9 at the final evaluation (Table 2).



Patients scored significantly higher on the EQ-5D-5L visual analogue scale (VAS), with an improvement of Δ4.7 points (95%CI [1.6; 7.8], p = 0.004) from baseline to the final evaluation (Table 2). The EQ-5D-5L index score tended to increase (Δ0.034; 95%CI [−0.00; 0.07], p = 0.075) (Table 2).




4.5. Effect of Time since Discharge on Outcome Measures


It was assessed if time since hospital discharge had an impact on patients’ baseline outcome levels. As an example, for the “Emotional impact” domain of the OLI tool (Supplementary Figure S1), no significant change in baseline values were observed as a function of time since hospital discharge (p = 0.933). Similar results were observed for all other outcome measures, with none of the baseline outcome measures changing significantly as a result of time since hospital discharge (Table 3). These results were also reflected in the analyses of the endpoints, where the effect for the covariate (time since discharge) was not significant.




4.6. Safety


In total, n = 88 adverse events were recorded in n = 33 patients (33%). Of these, n = 10 (n = 5 patients; 5%) were serious. Adverse events were independently assessed by the site-based principal investigators. None (0%) of the serious adverse events were assessed to be related to the test product (Supplementary Table S1). A total of n = 78 non-serious adverse events were recorded for n = 29 patients (Supplementary Table S2). A total of 21 non-serious adverse events for n = 18 patients were assessed by investigators to be “possibly”, “probably”, or “causally” related to the test product. Most of the adverse events (n = 20) were associated with skin and subcutaneous tissue disorders (primarily skin irritation), and one adverse event was recorded to be related to a gastrointestinal disorder (stomal bleeding). The intensity of two adverse events was considered moderate, and the remaining adverse events were considered mild. Two adverse events related to skin irritation caused two patients to discontinue the study. One patient discontinued the study due to a device deficiency (issue with transmitter), which could not have led to a serious adverse event. Consequently, no corrective actions were required to be taken.





5. Discussion


Leakage of stomal effluent is a common issue for people living with a stoma [13]. Currently available products within stoma care do not sufficiently enable users to take proactive care to avoid leakage progressing outside the baseplate and address the mental burden of worrying about leakage. Digital health solutions, i.e., wearable devices and connected healthcare solutions, are increasingly being implemented in healthcare systems across different areas of patient care [25].



In the present study, patients using a new digital leakage notification system experienced significantly fewer episodes of leakage outside the baseplate. By notifying patients about effluent seeping underneath the baseplate, this enabled them to inspect and change the baseplate before effluent progressed outside the baseplate. Interactions with the support service concerning leakage issues may have contributed to the establishment of better stoma care routines for some patients to help reduce the risk of leakage. The individual contributions of the digital leakage notification system and the support service, respectively, are not distinguishable within the current study design. Nonetheless, the current study corroborates previous results on improved leakage-control from two other clinical investigations with the test product as a stand-alone solution (without leakage support service) for users with leakage issues [16,17]. This indicates that the test product, with or without an added support service, can help both patients newly discharged and experienced users in reducing the number of leakages progressing outside the baseplate.



Previous studies have highlighted that the impact of leakage on participation in daily activities and the mental burden of worrying about leakage are correlated with the frequency of experiencing leakage episodes [10,26]. In this study, patients scored significantly higher in all three domains of the OLI tool at the final evaluation compared with baseline (Figure 4). The magnitudes of the improvements were of clinical relevance, with changes being similar to or higher than the minimally clinically important differences previously established (MCID-values based on the average of three evaluation methods: “Emotional impact” Δ7.6; “Usual and social activities” Δ6.6; “Coping and control” Δ7.2) [20], indicating that the test product provides a meaningful change for patients. Overall, this means that patients felt less embarrassment, less frustration, better engagement in social activities, and in better control of their situation.



Moreover, patients scored significantly higher on the WHO-5 well-being index, with the score increasing Δ8.0 points from 56.9 at baseline to 64.9 at the final evaluation. The increase of Δ8.0 points on the WHO-5 scale was statistically significant. However, it may not necessarily be clinically relevant, since the MCID for this tool is described as a 10 percentage-point change [23,27]. Nonetheless, after using test product for 12 weeks, the WHO-5 index well-being level reached the mean level of the general UK population, which, in 2016, was 63.5 in those aged 35–50 [28], suggesting that the improvement observed had reached the baseline level for the UK population.



The EQ-5D-5L instrument was used to measure patients’ HRQoL, which can be used for economic evaluations and comparisons [29]. In the present study, the baseline EQ-5D-5L index score was found to be 0.713 (UK-specific), which is similar to scores for people with a stoma experiencing from 1 to 4 leakage incidents per month reported in a time-trade-off study [30]. This is markedly lower than the score reported for the general population in England (0.885) [31]. In the present study, the EQ-5D-5L index score tended to increase from baseline to the final evaluation (Δ0.034, p = 0.075). The baseline VAS score was 71.8 in this trial, thus, much lower than the mean self-rated VAS score of 82 found for the general population aged 45–54 years in the UK [32]. After use of the test product for 12 weeks, the EQ-VAS score improved by Δ4.7 points to 76.5, though still in the lower end of the VAS level for the general population. Taken together, these data indicate that people with a stoma experience lower QoL and mental well-being compared with the general population, and that use of the test product appeared to improve QoL and mental well-being in our study population.



The UK patient pathway for stoma care offers most support within the first year of stoma formation, where stoma care nurses strive to empower patients to be able to self-manage their stoma care. Subsequently, the pathway recommends annual reviews concerning stoma management and product use [33]. An interesting, but nonetheless worrying, observation was that for all endpoints, the baseline values across patients entering the study at different time points since hospital discharge were unchanged, indicating that patients entering the study nine months after stoma formation were not doing better than patients entering the study one month after stoma formation. This corroborates an earlier observation that people with recent stoma formation (<1 year) generally report higher burden of leakage compared with more experienced users [10] and may still be lacking basic support in stoma care provision, leading to increased pressure on the healthcare system. New ways of supporting such patients may be required.



Supported self-management is part of the NHS Long Term Plan to empower people to better manage ongoing physical and mental health conditions themselves [34]. The PAM-13 tool was used to assess patients’ knowledge, skill, and confidence for managing their own health and healthcare [19]. The PAM-score improved, on average, Δ6.6 points when using the test product, which is higher than the MCID, being at least a 4-point difference [35]. This indicates that the test product provides a meaningful improvement in patients’ ability to manage their own health situation. High patient activation and self-management capability is associated with lower healthcare utilisation and less wasteful use of resources across primary and secondary care in the UK [36,37]. Indeed, a recent study highlighted that experiencing leakage incidents outside the baseplate promoted behavioural changes leading to increased use of ostomy solutions, supporting products, and interactions with health professionals to mitigate the risk of future leakage events [26]. Supporting patient activation via digital solutions may potentially be a way to secure appropriate use of healthcare resources and ease the burden on the healthcare system. Future studies should identify the effect of this product and support service within specific populations, different types of stomas, and for longer time-points. In addition, the role of more intensive follow-up of stoma patients is an area of potential evaluation.



Study results should be interpreted considering the limitations of the study design. The trial was a non-blinded, single-arm study, which might influence the subjective evaluations of the test product. Thus, improvements could be an effect of the test product, a study effect, due to natural improvements with time passing since surgery, or a combination of all three factors. None of the endpoints were significantly changed as a function of time since hospital discharge. We therefore perceive that the improvements observed in the study are not a result of natural improvements over time but due to an actual effect of the test product, with a potential influence by some study effect. Additionally, baseline values may be influenced by recall bias, since patients were not told to monitor leakage frequency until part of the study. The observed reduction in leakage episodes was lower than expected and likely influenced by several factors. Many patients did not experience leakage episodes outside the baseplate at baseline, and a higher level than expected reported leakage episodes outside the baseplate when using the system. Since patients had a newly formed stoma (within 9 months of surgery), they may be more prone to episodes of sudden leakage incidents, which reduce with experience and more stable behaviours. This may explain that leakage episodes did not reflect the 3% assumed in the sample-size calculation. Moreover, for future investigations, a more thorough understanding of the reported incidents should be explored to report if these were or were not perceived as an “embarrassing situation” for the patients (e.g., did the patient know that a leakage was on the way, or did the patient experience fast-progressing leakages that they could not react to in time?).



In conclusion, patients experienced significantly fewer leakage incidents outside the baseplate when using the test product and experienced significant improvements in QoL and mental well-being. Besides improving users’ QoL, patients also became more knowledgeable, pro-active, and engaged in managing their own health.
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Figure 1. Overview of study design and drop-outs. 
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Figure 2. Episodes of leakage outside baseplate. Patients recalled episodes during the last 2 weeks. Data are presented as LS means, and error bars represent the 95% confidence intervals. * p < 0.05. 
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Figure 3. Patient Activation Measure. PAM scores at baseline and the final evaluation. PAM is scored on a scale ranging from 0 to 100. Individuals who score highly on this instrument typically understand the importance of taking a proactive role in managing their health and have the skills and confidence to do so [19]. Data are presented as LS means, and error bars represent the 95% confidence intervals. *** p < 0.001. 
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Figure 4. Burden of leakage. The OLI tool summarises the burden of leakage in three domains: “Emotional impact”, “Usual and social activities”, and “Coping and control”. Each domain sums into a total score ranging from 0 to 100. A higher score reflects lower impact [20]. Data are presented as LS means, and error bars represent the 95% confidence intervals. *** p < 0.001. 
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Table 1. Demographics of intention-to-treat population.
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	Parameter
	Total (n = 92)





	Age (years): Mean ± SD (range)
	49.4 ± 14.7 (18; 81)



	Sex: n (%)
	



	Females
	49 (53.3%)



	Males
	43 (46.7%)



	Days since stoma surgery to V0: Mean ± SD (range)
	140.9 ± 77.7 (21; 275)



	Days since discharge from hospital to V0: Mean ± SD (range)
	130.5 ± 76.1 (16; 256)



	Type of stoma: n (%)
	



	Ileostomy
	74 (80.4%)



	Colostomy
	18 (19.6%)



	Reason for stoma creation *: n (%)
	



	Ulcerative colitis
	20 (21.7%)



	Cancer
	31 (33.7%)



	Crohn’s Disease
	12 (13.0%)



	Other
	31 (33.7%)



	Ostomy solution brand **: n (%)
	



	Coloplast
	61 (66.3%)



	Another manufacturer
	33 (35.7%)



	Ostomy solution: n (%)
	



	1-piece
	87 (94.6%)



	2-piece
	5 (5.4%)



	Baseplate type: n (%)
	



	Flat
	27 (29.3%)



	Convex
	59 (64.2%)



	Concave
	6 (6.5%)







* Two patients reported both a specific reason for stoma creation and pressed the option other. ** Two patients reported using two different brands of ostomy solutions.













 





Table 2. Evaluation of health-related QoL and mental well-being. Health-related QoL was assessed by the EQ-5D-5L questionnaire. Translation of health-states and index scores are based on the specific value set for UK. The second part of the questionnaire consists of a visual analogue scale (VAS) on which the patient rates perceived health from 0 (worst imaginable health) to 100 (best imaginable health) [21,22]. Mental well-being was assessed using the WHO-5 questionnaire, with the scale ranging from 0 (worst level of psychological well-being) to 100 (highest level of well-being) [23]. Data are presented as LS mean scores (95% confidence intervals).
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	Parameter
	Baseline
	Final Evaluation
	Difference
	p Value





	EQ-5D-5L Index score
	0.713 (0.663; 0.763)
	0.747 (0.696; 0.798)
	0.034 (−0.00; 0.07)
	0.075



	EQ-5D-5L VAS score
	71.8 (68.1; 75.5)
	76.5 (72.7; 80.2)
	4.7 (1.6; 7.8)
	0.004



	WHO-5
	56.9 (51.9; 62.0)
	64.9 (59.8; 70.1)
	8.0 (4.2; 11.8)
	<0.001










 





Table 3. Impact of time since discharge on baseline values of all outcome measures.
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	Parameter
	Slope (Score Change/Day)
	p Value





	Leakage outside baseplate
	−0.00339
	0.194



	PAM-13 score
	−0.01275
	0.522



	Emotional impact (OLI)
	0.00230
	0.933



	Usual and social activities (OLI)
	0.01358
	0.604



	Coping and control (OLI)
	0.03245
	0.306



	EQ-5D-5L (Index)
	0.00028606
	0.289



	EQ-5D-5L (VAS)
	0.00102
	0.962



	WHO-5
	0.00343
	0.899
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