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Abstract

Background: Inflammatory bowel disease (IBD) causes chronic inflammation of the gastrointestinal tract. IBD is characterized
by an unpredictable disease course that varies greatly between individuals and aternates between the periods of relapse and
remission. A low energy level (fatigue) is a common symptom, whereas stress and reduced sleep quality may be the triggering
factors. Therapeutic guidelines call for effective disease assessment, early intervention, and personalized care using atreat-to-target
approach, which may be difficult to achieve through typical time- and resource-constrained standard care. Providing patients
with a digital health program that incorporates helpful self-management features and patient support to complement standard
care may be optimal for improving the disease course.

Objective: Thisstudy aimed to perform apreliminary program evaluation, analyzing engagement and preliminary effectiveness
and the effect on participants’ energy levels (fatigue), stress, and sleep quality, of a newly developed 16-week digital health
program (SK-311 and SK-321) for patients with IBD.

Methods: Adults with IBD were recruited to participate in a real-world, live, digital health program via Finnish IBD patient
association websites and social media. No inclusion or exclusion criteria were applied for this study. Baseline characteristics
were entered by the participants upon sign-up. Platform engagement was measured by tracking the participants event logs. The
outcome measures of stress, energy levels (fatigue), and quality of sleep were reported by participants through the platform.
Results: Of the 444 adults who registered for the digital health program, 205 (46.2%) were included in the intention-to-treat
sample. The intention-to-treat participants logged events on average 41 times per week (5.9 times per day) during the weeksin
which they were active on the digital platform. More women than men participated in the intervention (126/205, 88.7%). The

mean age of the participants was 40.3 (SD 11.5) years, and their mean BM| was 27.9 (SD 6.0) kg/m?. In total, 80 people provided
the required outcome measures during weeks 12 to 16 (completers). Treatment compl etion was strongly predicted by the number
of active daysinweek 1. Analysisof the completers (80/205, 39%) showed significant improvementsfor stress (t;g=4.57; P<.001;

percentage change=—23.26%) and energy levels (t,g=—2.44; P=.017; percentage change=9.48%); however, no significant
improvements were observed for quality of sleep (t;5=—1.32; P=.19).

Conclusions; These results support the feasibility of adigital health program for patients with IBD (SK-311 and SK-321) and
suggest that treatment completion might have a substantial positive effect on patient-reported stress and energy levels in a
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real-world setting. These findings are promising and provideinitia support for using the Sidekick Health digital health program

to supplement standard care for patients with IBD.

(JMIR Form Res 2023;7:€39331) doi: 10.2196/39331
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Introduction

Background

Inflammatory bowel disease (IBD) is a chronic disease often
diagnosed early inlife, during childhood or early adulthood [1].
The disease causes chroni ¢ inflammation of the gastrointestinal
tract and clinically includes Crohn disease (CD), ulcerative
colitis (UC), and unclassified IBD [2]. The incidence of 1BD
has been steadily rising worldwide, and it is considered one of
the most common gastrointestinal diseases since the beginning
of the 21st century [3]. Currently, the prevalence rates are
highest in high-income countries (Europe and North America).
However, over the last decades, its prevalence has also rapidly
increased in low-income countries in Asia, Africa, and South
America, emphasizing the increasing globa burden of 1BD
[3.4].

Although the etiology of IBD remains largely unknown, it has
been postulated to result from an uncontrolled immune response
to atrigger in genetically prone individuals [5]. A trigger may
include physiological and environmental factors such as diet,
smoking, and stress, although the role of these factorsin IBD
isnot entirely clear [6]. IBD ischaracterized by an unpredictable
disease course that varies greatly between individuals and
alternates between periods of active (relapse or flare-ups) and
inactive (remission) disease [7]. The main symptoms include
episodes of abdominal pain, diarrhea, recta bleeding, weight
loss, bowel urgency, and fatigue or lack of energy [1,5].

In arecent study [8], fatigue was reported as one of the most
common disabling symptoms (86.9%) in adult patients with
IBD. Furthermore, among patients with active disease, sleep
problems, in addition to fatigue, were reported significantly
more often than among patients in remission. Notably, stress
was perceived by these patients as one of the primary triggers
for IBD flare-ups [8], athough reduced sleep quality and
increased stress may also be a result of increased disease
activity, pain, and fatigue during aflare-up [9,10]. Nevertheless,
growing evidence suggests that reduced sleep quality, and
particularly stress, may act as a promoting factor or
relapse-triggering factor for IBD [11,12]. Reduced sleep quality
and stress, therefore, seem to both trigger fatigue and other IBD
symptoms and result from 1BD, which points to a challenging
and negative vicious circle between these interrelated factors.

In general, the unpredictable nature and often debilitating effects
of various coexisting IBD symptoms lead patientsto consistently
report a low quality of life, high rates of health care use, and
decreased productivity [13,14]. As there is currently no cure
for IBD, treatments are primarily focused on symptom
management, mucosal healing, and prevention of relapses to
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improve patient quality of life and reduce the cost and burden
of care. When applying conventional treatment approaches,
almost 50% of the patients with CD and 16% of the patients
with UC requireintestinal surgery within 10 years of diagnosis
[15,16]. Strikingly, up to 70% of individuals with CD and
approximately 30% of those with UC will undergo
gastrointestinal surgery at least once in their lives [17].
Therefore, a treat-to-target (T2T) approach, involving close
monitoring of specific and objective measures of inflammation,
has recently been advocated for IBD to improve long-term
patient outcomes and reduce the need for surgery [18,19]. The
T2T approach aims to reduce or prevent disease progression,
prevent bowel damage, and promote mucosal healing by
encouraging personalized care and early intervention [18,20].
However, T2T approaches are challenging to implement in
clinical practice, where patients are only seen every few months
for alimited amount of time. Providing patients with effective
self-management strategies to complement outpatient care is
therefore optimal .

Digital Health Programs

With the rapid rise of digitalization, digital health programs
may be a promising medium for complementing traditional
outpatient care and achieving a T2T goal. Digital hedlth
programs may facilitate improved communication between
patients and health care providers. They may also provide
patients with a means of tracking their symptoms and medical
information, learning about their condition, and getting their
guestions answered. A study of the effects of smartphone
interventions on long-term health management of chronic
diseases found that patients who used digital interventions felt
more secure about their condition, were more involved in their
own care plans, and felt better taken care of outside the hospital
or clinical setting [21]. Furthermore, digital interventions have
been associated with decrease in health care costs and increase
in convenience, productivity, and efficiency [22].

Studies investigating digital interventions for other chronic
diseases such as diabetes, cardiovascular diseases, asthma, and
gastrointestinal diseases have shown promising improvements
in clinical outcomesin some, although not all, studies [23,24].
Specifically, the digital health programs delivered via the
Sidekick Health digital therapeutics platform have previously
shown promising resultsin treating obesity and type 2 diabetes
[25,26]. Recent studies have noted that research into platforms
for gastrointestinal diseases is limited compared with that for
other chronic diseases and that most of the platforms have a
lack of professional medical involvement [27]. Consequently,
the evidence supporting IBD-specific platforms, particularly
those involving medical professionals’ involvement, is limited
[28].
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Study Objective

The Sidekick Health digital health program (SK-311 and
SK-321) for IBD was developed based on evidence-based
clinica guidelines with expert medica and behavioral
involvement. The intervention was recently deployed for use
among patients with IBD in Finland and launched for the first
time in May 2020. This preliminary program evaluation was
performed to assess engagement with the digital platform and
to investigate the initial outcomes from this newly developed
digita heath program delivered via the Sidekick Health
platform on participants energy levels (fatigue), stress, and
deep quality, as all these factors play an important role in the
course of IBD.

Methods

The Sidekick Health Digital Platform

Sidekick Health digital therapeutics (Sidekick) is a gamified
digital platform that specializesin the delivery of evidence-based

Figure 1. The Sidekick Health digital platform.

Today's Missions

ThelBD Digital Health Program (SK-311 and SK-321)

Theoverarching goa of thisnewly developed Sidekick Health's
IBD digital health program (SK-311 for patients with UC and
SK-321 for patientswith CD) istoimprove patients well-being.
Primary targetsinclude reducing stresslevels, improving quality
of sleep, and improving energy levels. These targets are
addressed through learning about disease, learning about
cognitive behavioral strategies for behavior change, practicing
mindfulness and meditation, increasing physical activity levels,
and improving nutrition.

Previous studies have associated lifestyle changeswith improved
quality of lifein patientswith IBD [31]. In particular, agrowing
body of research has shown that patients with IBD might have
psychosocial issues, including stress, anxiety, and depression,
which can benefit from nonpharmacological interventions
[32-34]. Among these, cognitive behavioral therapies, delivered
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digital health programs, including patient support and remote
patient monitoring [26]. The platform combines an
evidence-based clinical approach with behavioral economic
principlesand gamification [29]. Sidekick has developed arange
of digital health programs for various therapeutic areas,
including IBD. These interventions include personalized
disease-specific education and treatment support, personalized
behavior change goals, action plans, and feedback. Behavioral
and medical experts have devel oped the interventions based on
thelatest evidence-based clinical guidelines and behavior change
theories. The Sidekick platform [30] was designed to increase
the frequency of healthy behaviors through goal setting,
self-monitoring, and completion of heath-related tasks (ie,
gamification of tasks) in 4 main categories: nutrition (food),
physical  activity (move), stress management and
psychoeducation (mind), and health (tracking of medications,
supplements, and health-related outcomes; Figure 1). By
completing gamified tasks, participants accumulate points that
provide recognition (eg, in the form of badges) and atruistic
rewards (eg, charitable water donations).

1] 2]
c-’d’t,'il

o Community qse
Programs

in person or web based [35,36], and mindfulness training [37]
have shown encouraging results in improving psychological
symptoms and the quality of life of patients with IBD.

The program contained 16 modules in the interventional
program. Each module consisted of 1 week of intervention,
whichincluded 3-7 psychoeducational videosaimed at teaching
or training new skills (skillsrelated, among others, to resilience,
self-care, nutritional habits, sleeping, physical activity, and how
to change habits). The modules ran in a preset order, but
participants could rewatch videos from previous modulesin the
app library. Each week, the patient was provided with automatic
messages and personalized daily missions to complete certain
tasks within the platform such as being physically active;
practicing meditation and mindfulness; drinking water; esting
well; watching psychoeducational videos; and rating their quality
of deep, stress, and energy levels. Patients are also provided
with a community feed, where information is provided about
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general health and IBD-related topics. In addition, aspecialized
IBD nurse monitors patient activity and sends out weekly
feedback and motivational messages. Via the care portal, the
nurse can see al the activity userslog in the app. On the basis
of the activity logged, in combination with the program’s or
participants’ personal goals, the nurse provides personalized
feedback. This feedback can be positive, negative, or
instructional, although nurses are recommended to preferably
combine instructional and positive feedback. For instance, in
weeks that are focused on nutrition, participants may be asked
to take pictures of their food and rate the healthiness and portion
size. The nurse can then provide feedback on the food and the
rating, perhaps suggesting healthier options or simply
congratulating them on the healthy choice they made.

The minimum weekly in-app tasks that participants were
encouraged to complete were to perform 150 minutes of physical
activity; log stress, sleep, and energy levels 3 times per week;
eat 2 healthy meals daily; perform 2 guided meditations and 1
mindfulness exercise per week; and walk 21,000 steps per week.
The weekly number of stepsisautomatically personalized; the
weekly number is adjusted up (or down) based on the
participant’s step count in the previous week (but will not be
<3000 steps per day).

Data Collection

The data reported in this preliminary program evaluation were
collected using the Sidekick Health platform in a real-world
setting. The platform has restricted access to persona data,
including encryption according to the military-grade 256-bit
Advanced Encryption Standard, and is compliant with the
relevant regulations (eg, General Data Protection Regulations).
For this evaluation, anonymized data were extracted for further
processing and analysis. No personal or identifiable data were
included in the data set, which consisted of participant
demographics and platform interactions.

Patient Recruitment

Potential participantswererecruited from Finland vialocal IBD
patient association websites and social media (Facebook and
Instagram advertisements). Potential participants could click
on posts through the websites and social media, which directed
them to a landing page [38]. From there, they received a link
with instructions on how to join the intervention. Participants
who (1) joined theintervention, (2) provided informed consent,
(3) logged at least 1 mission during week 1, and (4) provided
the patient-reported outcome metrics of interest for this study
during thefirst week of their intervention (stress, energy levels,
and quality of sleep) constituted the intention-to-treat (ITT)
sample[39]. Participantswho a so provided the outcome metrics
between weeks 12 and 16 and were active for at least 12 weeks
(80/205, 39%) were considered compl eters.

M easur ements

Baseline Characteristics

Participants entered baseline demographic characteristics (date
of birth, gender, height, and weight) upon platform sign-up
(intervention onboarding). BMI (kg/m?) was calculated based
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on participants height and weight, and age was cal culated from
participants’ date of birth.

Engagement

Platform engagement was measured viaparticipants’ event logs
(missions completed) within the platform (daily and weekly).
A participant was considered active if at least 1 mission was
completed during a specified period (either a day or a week).
On the basis of the event logs, the average weekly platform
interactions and average weekly interactions with mission
categories (food, move, mind, and health) were calculated for
each participant for their total active weeks. Of note, given the
nature of our digital health program, engagement with the
platform can be considered as a proxy for healthy behaviors
adopted by the users in everyday life. Platform engagement
during week 1 was quantified via participants number of active
days during the first week (range 1-7) and by how many
onboarding activities (registering demographic information:
age, gender, height, and weight) they performed during that
week (ranging from 0 to 4).

Stress, Energy Levels, and Quality of Sleep

Patient-reported stress, energy levels, and quality of sleep were
assessed using a Likert scale ranging from O to 10. Logging of
stress, energy levels, and quality of dleep scoreswas encouraged
daily (or at least 2 times per week) as part of the intervention’s
prescribed daily missions. The average reported scale score
during the first week was used as the week 1 score (first
observation), and the average reported scale score for a
participant’s last active week in the program was used as their
last observation.

Statistical Analysis

Summary statistics were calculated for demographic and
baseline characteristics to describe the overall sample and the
subgroups designated as completers and noncompleters. To
determine whether there were differences between the groups
for these variables at baseline, 2-tailed t test and chi-square test
were performed. Platform engagement was quantified for week
1 asfollows: (1) the number of days active during week 1 and
(2) the onboarding score. Platform engagement throughout the
intervention was quantified as average weekly platform
interactions and average weekly interactions for each category
(mind, move, food, and health), including average weekly video
lessons watched within the mind category. These variableswere
estimated by cal culating mean and SD val ues across participants
and median values and IQR for a more accurate description of
nonnormal distributions.

Concerning the analysis of longitudina clinically relevant
outcomes (quality of sleep and energy and stress levels), only
participants who completed the program were included in the
analysis. Paired sample 2-tailed t tests assessed changes between
baseline and program compl etion in self-reported stress, energy
levels, and quality of sleep for the completers. The analyses
were performed both with and without imputation using the
method of |ast observation carried forward (LOCF) [40] for the
missing data at follow-up (week 16). In addition, Cohen d and
the percentage change (from baselineto the end of the program)
were cal culated. The Spearman rank correl ation coefficient was
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used to assess the associ ations between variables. All statistical
analyses were conducted using R (version 4.1.2; R Foundation
for Statistical Computing) and SPSS Statistics (version 27; IBM
Corp; Build 1.0.0.1508; 64-bit edition). Visual inspection and
graphic depiction of datawere conducted using Seaborn version
0.10.1 (Python Software Foundation), a Python library for data
visualization. The study flowchart was generated using
Diagrams version 14.4.7 (JGraph Ltd).

Ethical Consider ations

All participants provided informed consent beforeinclusion in
the study. The platform had restricted access to persona data
and was compliant with relevant regulations. For this program
evaluation, anonymized data were extracted. The participants
were not compensated for their participation in the study. The
study was exempt from review by The National Bioethics
Committee Board of Iceland (Ministry of Welfare). The study
was conducted in accordance with the ethical principles of the
Declaration of Helsinki 2008.

Results

Overview

The evaluation of the digital health program was launched in
Finland on May 21, 2020. Initially, 444 people signed up and

Oddsson et al

provided informed consent. Thispreliminary program evaluation
aimed to examine engagement and retention during the 16
weeks. In addition, the effects of the intervention on 3 clinical
outcomes were tested: levels of stress, energy, and quality of
deep. A total of 239 participants who did not report these
outcomes or did not log any mission during their first program
week were excluded (Figure 2). The derived sample consisted
of all potential participantswho (1) signed up for the program;
(2) provided informed consent; (3) completed the 3
self-assessments in week 1; and (4) had sufficient time from
their sign-up date to go through 16 weeks when data were
retrieved on February 1, 2021. These criteriaresultedinanITT
sample size of 205 participants. Of these 205 participants, 80
(39%) completed the required outcome measures sometime
during weeks 12 to 16 and were considered study completers,
whereas the other 125 (61%) participants were considered
noncompleters. All participantswereincluded in the engagement
and retention analyses, whereas only completers were included
in the evaluation of clinical outcomes. Figure 2 provides the
participant flow through the intervention.

Figure2. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of the study. ITT: intention-to-treat.

Enroliment

Total registered users (n=444)

Excluded (n=239)

+ Inactive users who registered but did
not log any missions (n=105)

Y

Analysis

ITT sample (n=205)

+ Active users who registered but did not
complete the 3 self-assessments in week
1 (n=134)

/\

Noncompleters (n=125)

+ Users who were <12 weeks active
in the program (n = 123)

+ Users who were >12 weeks active
but did not complete the 3
self-assessments in week 12 or later
(n=2)

Completers (n=80)

+ Users who were active
212 weeks and completed
the 3 self-assessments in
week 12 or later
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Participant Characteristics, Engagement, and
WEéll-being at the Start of the Intervention

Baseline characteristics of the total group of participants (ITT
sample: 205/205, 100%), completers (80/205, 39%), and
noncompleters (125/205, 61%) are provided in Table 1. On
average, the participants were aged 40.3 (SD 11.5) years and

Oddsson et al

had a BMI of 27.9 (SD 6.0) kg/m?, with 63% (126/200) of
participants being overweight or obese. There were significantly
more women (126/142, 88.7%) than men (P<.05) among those
who reported their gender (142/205, 69.3% of the ITT sample).
Diagnosis (UC or CD) was not significantly different between
the completers and noncompl eters.

Table 1. Participants' baseline characteristics, engagement, and well-being (week 1).

Total intention-to-treat sample (N=205) Completers (n=80) Noncompleters (n=125) Pvalue?

Characteristics

Female

Value, N& 142

Value, n (%) 126 (88.7)
Age (years)

Value, N° 140

Value, mean (SD) 40.29 (11.52)
BMI (kg/m?)

Value, NP 200

Value, mean (SD) 27.85 (6.05)

BMI groups, n (%)

Underweight (BM1<18.5) 5(2.4)
Normal weight (BMI 18.5- 69 (33.7)
24.9)

Overweight (BMI 25-29.9) 64 (31.2)
Obese (BM1=30) 62 (30.2)

Diagnosis, n (%)

uce 146 (71.2)
cpd 59 (28.9)
Engagement

Onboarding score

Value, N 205

Value, mean (SD) 3.35(0.95)
Days active week 1

Value, N 205

Value, mean (SD) 4.66 (2.37)
Well-being, mean (SD)

Stress 4.48 (2.23)

Quality of sleep 6.10 (2.16)

Energy levels 5.78 (1.79)

63
63 79
55 (87.3) 71(89.9)
44
62 78
39.45 (9.97) 40.96 (12.63)
50
78 122
27.49 (6.22) 28.08 (5.95)
20
4(5) 1(0.8)
27 (34) 42 (33.6)
27 (34) 37 (29.6)
20 (25) 42 (33.6)
62 (78) 84 (67.2) a1
18 (23) 41(32.8) a1
.02
80 125
3.54(0.81) 3.22(1.01)
<.001
80 125
6.63 (0.79) 3.41(2.19)
4.43 (1.89) 452 (2.43) 76
6.16 (1.68) 6.06 (2.42) 70
5.80 (1.65) 5.77 (1.89) 89

8Comparison of data from completers and noncompleters.
ONumber of participants who reported these data.

CUC: ulcerative colitis.

deD: Crohn disease.

When looking at engagement during week 1, completers were
active (logged events) for more daysthan noncompleters (mean
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noncompl eters, indicating that they filled out more background
information during the first week (mean 3.54, SD 0.81 vs 3.22,
SD 1.01; tygp50=—2.454; P=.02). No other differences were
observed between completers and noncompleters at week 1
(Table 1).

Participants engagement during their first week of the
intervention was determined by counting their number of active
daysin that week. Of the participants categorized as completers,
74% (59/80) visited the platform every day during their first
week. Approximately all participants (77/80, 96%) were active
for >4 days during that week. The distribution of active daysin
week 1 among noncompl eters was more diverse than that among
completers. Of the 125 noncompleters, 30.4% (n=38) visited
the platform only once during their first week, and 70.4% (n=88)
were active for <4 days (Multimedia Appendix 1).

Table 2. Weekly platform engagement.

Oddsson et al

Platform Engagement Throughout the I ntervention

We analyzed the number of participants who accessed the
platform each week throughout the intervention period
(MultimediaAppendix 1). A total of 205 participantsjoined the
intervention during week 1. Of the 205 participants, 141 (68.8%)
accessed the platform in week 2 and 103 (50.2%) accessed the
platforminweek 5. Fromweek 6 onward, most of theremaining
participants were retained throughout the intervention.

Theweekly number of eventslogged within the platform, within
each platform category (food, move, mind, and health), and data
on engagement with the lessons (psychoeducational videos)
were tracked (Table 2). On average, participants logged 40.9
(SD 43.7) weekly interactions with the platform (median 26.4),
with the most popular category being the food category, where
participants logged an average of 18.1 (SD 21.4; median 10.0)
interactions.

Values, mean (SD) Values, n? Weekly average per participant, median (range; IQR)
Total interactions 40.89 (43.69) 205 26.40 (3.00-290.13; 11.94-53.60)
Food category 18.11 (21.36) 197 10.00 (0.64-120.14; 4.17-24.34)
Move category 9.36 (12.88) 186 7.42 (0.50-153.88; 2.72-12.22)
Mind category 11.84 (10.90) 205 8.50 (1.18-72.44; 4.00-16.38)
Videos watched 2.63(1.67) 169 2.63 (0.06-7.67; 1.00-3.81)
Health category 5.10 (11.07) 127 1.19 (0.06-102.63; 0.31-4.67)

3N umber of participants that entered data.

Analysisof Factor s Affecting I ntervention Completion

Both measures of engagement during week 1, namely,
onboarding scores and active days during week 1, differed
between compl eters and noncompl eters at baseline (P=.02 and
P<.001; Table 1), and their predictive value for treatment
completion was further evaluated using logistic regression
models (Table 3). In model A, the variable active days during

Table 3. Logistic regression models for intervention completion.

week 1 was a strong and significant predictor of completion
status. However, the variable onboarding score was not a
significant predictor of completion status after controlling for
participants’ active days during week 1. As shown in model B,
the variable active days during week 1 predicted completion
status to the same degree as including both variables (active
days and onboarding score) in model A (Table 3).

OR? (95% Cl) P value Nagelkerke R?
Model A intervention completion
Predictor variables 0.606
Active daysin week 1 2.965 (2.145-4.099) <.001°
Onboarding score 1.211 (0.773-1.898) 40
Model B intervention completion
Predictor variables 0.603
Active daysin week 1 2.981 (2.157-4.120) <.001

40R: odds ratio.
bThe P<corrected a is .05/2=.025.
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Analysis of Changesin Quality of Sleep, Stress, and
Energy Levels

The results for changes in quality of sleep, stress, and energy
levelsfor the completers are summarized in Table 4. To exclude
the possibility of biased results because of the LOCF imputation
method, we performed apaired 2-tailed t test analysis both with
and without LOCF imputation for missing data. With both
approaches, we observed differencesin the outcomesfor stress,

Table4. Intervention outcomes sleep, stress, and energy in the compl eters.

Oddsson et d

which were significantly reduced (mean difference 1.03, P<.001
with LOCF; mean difference 1.16, P<.001 without LOCF), and
for energy levels, which were significantly increased (mean
difference —0.55, P=.017 with LOCF; mean difference —0.66,
P=.01 without L OCF). No significant differenceswere observed
inthe outcome sleep quality, either with or without LOCF (Table
4). The distribution of ratings for stress, energy levels, and
quality of sleep for the completersis shown in Figure 3.

Mean difference (SD; 95% CI) t test (df) Pvalue  Changefrom week 1 to last active week (%) Cohend

With LOCF?

Sleep -0.28 (1.90; -0.71 t0 0.14) -1.32(79) 19 46 -0.147

Stress 1.03 (2.02; 0.58 t0 1.48) 457 (79) <oolb 2326 0511

Energy -0.55 (2.02; -1t0 -0.10) -2.44.(79) 017 9.48 -0.273
Without LOCF

Sleep -0.30 (1.96; -0.78 t0 0.18) -1.27 (68) 21 4.92 -0.208

Stress 1.16 (2.11; 0.65 to 1.67) 4,54 (67) <001  -26.23 0.541

Energy -0.66 (2.01; -1.16 to —0.17) -2.67 (65) 01 11.4 -0.34

#_OCF: last observation carried forward.
bitalicized P valuesindicate significant differences.

Figure 3. Ratings for energy levels, quality of sleep, and stress levels of completers from first to last observation in the completers group. Energy
levels, quality of sleep, and stress levels were scored by participants on ascale of 0 to 10 at the first and last observations. The box plot represents the
IQR with Tukey-style whiskers; the horizontal line in the box plot represents the median. Each dot represents the score of asingle individual.
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Associations Between Baseline Characteristics,
Engagement Indicators, and Outcomes

For the completers, we also analyzed whether there were any
associ ations between changesin the outcome variables (quality
of deep, stress, and energy levels) and the following variables
at basdline: age; BMI; active daysinweek 1; onboarding score;
quality of sleep, stress, and energy levels in week 1; and
platform engagement. As shown in Table 5, we observed that
for al outcomes, there were significant correlations between A

Oddsson et al

changes in the outcome measures and their respective baseline
values (deep r=-0.5, stress r=0.43, and energy r=—0.56). To
test whether these correlations indicate a differential effect of
the treatment according to the baseline levels, we recomputed
them using the Oldham method [41]. The Spearman rank
correlation values between A changes and their respective
baselines with the Oldham method were as follows.: sleep
r=-0.07, stress r=—0.13, and energy r=—0.008. In addition, A
for deep quality correlated with age, stress level at baseline,
and the number of food missions.

Table5. Correlation between changes in outcome measures and study variables (n=80).

A2 Sleep A Stress A Energy

p P vaue Values, n (%) p P vaue Values, n (%) p P vaue Values, n (%)
Age 0.27 040 62 (78) 0 .98 62 (78) 011 .39 62 (78)
BMI -0.21 .06 78 (98) -003 .79 78 (98) 0.03 81 78 (98)
Active days week 1 0.04 72 80 (100) -011 .35 80 (100) 0.05 66 80 (100)
Onboarding score 0 .997 80 (100) 0.04 74 80 (100) 0.11 .34 80 (100)
Sleep week 1 -05 <.001 80 (100) 0.11 34 80 (100) -019 .09 80 (100)
Stress week 1 -0.27 .02 80 (100) 0.43 <.001 80 (100) -022 .05 80 (100)
Energy week 1 -0.1 38 80 (100) 0.1 39 80 (100) -056  <.001 80 (100)
Total interactions 0.21 .06 80 (100) 0.06 58 80 (100) 0.13 26 80 (100)
Food 0.23 04 80 (100) 0.05 66 80 (100) 0.08 50 80 (100)
Move 0.18 11 80 (100) 0.09 43 80 (100) 0.18 11 80 (100)
Mind 0.16 17 80 (100) 0.05 64 80 (100) 0.1 38 80 (100)
Video 0.08 51 79 (99) -013 24 79 (99) 0.17 15 79 (99)
Medical -0.02 90 76 (95) -004 .70 76 (95) 0.09 42 76 (95)

@A is the difference between the scores of the previous week and week 1.
Bitalicized P values indicate significant differences.

Discussion

Principal Findings

Inthis preliminary program eval uation, we assessed for thefirst
timethe real-world benefits of the Sidekick Health’sIBD digital
health program. Overall, we observed that participants were
highly engaged with the treatment and that 39% (80/205) of the
ITT sample completed a minimum of 12 weeks out of the
16-week intervention (completers). Of note, treatment
completion was strongly predicted by the number of active days
during week 1. In addition, we found that the compl eters showed
statistically significant improvementsin stressand energy levels
from baseline to treatment completion.

Engagement with the platform is a prerequisite for reaping the
benefits of participation. The participantsin our sample engaged
with the platform on average 41 times per week during the
weeksinwhich they were active, which shows high engagement.
Notably, the number of days a participant was active during the
first week of the intervention was a robust predictor of
intervention completion. Only 9% (7/80) of completers were
activefor <6 days during thefirst week. This presumably shows
that participantswith the highest motivation levelswhen starting

https://formative.jmir.org/2023/1/e39331

the intervention are, as expected, the most likely to complete
the sign-up and onboarding process and then to continue
throughout the intervention. Nevertheless, to inform future
tailloring of the intervention to individual participants
characteristics, reasonsfor participation, and motivation levels,
improvements could include baseline measures of these factors
to elucidate these findings.

Concerning the clinical outcomes, the findings from thisinitial
evaluation are very promising given the high frequency of
experiencing fatigue (low energy levels) by patients with IBD
and its debilitating impact on quality of life [8]. In addition, as
stress has been documented to be perceived by these patients
as one of the leading causes of IBD flare-ups [8], observing
reduced stress levels from the first to the last report is very
encouraging. Asexisting IBD treatments are primarily focused
on symptom management, prevention of relapses, and a T2T
approach, providing patients with effective self-management
strategies in the form of a digital platform to complement
outpatient care may be optimal. On the basis of the results
observed from this initial evaluation of the Sidekick Health
real-world, live, digital health program, and consistent with
results from other studies[22], thisdigital health program may
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be promising as a supplement to standard care. This may
facilitate the achievement of T2T goalsin patients with IBD.

The observed correl ations between each of the outcome changes
(deep, stress, and energy) and their baseline level s could suggest
adifferential effect of the digital health program according to
the starting baseline value (eg, participants with lower energy
levels at week 1 showed larger increasesin energy levels at the
end of the program). However, the negative associations
between outcome changes and the corresponding baseline values
of the same variables are most likely because of regression to
the mean and mathematical coupling [42]. Indeed, when testing
these associations using the Oldham method, we could not find
any evidence for adifferential digital health program effect for
different baseline values [41].

Limitations

This study is a real-world evaluation of an ongoing, live
intervention deployed at scale for patientswith IBD in Finland.
As aresult, alimitation of the study is that the initial patient
sample may be biased, perhaps leaning toward relatively
younger patients, more female patients, and more motivated
patients who used to engage with smartphone apps. However,
this requires further investigation. Other interindividual
differences may also contribute to selection bias; for example,
personality traits such as openness and extraversion might be
more prevalent among people interested in the new digital
platform. In addition, participants with milder symptoms, and
therefore higher energy levels, might show a higher adherence
to the treatment. However, completers and noncompleters of
the treatment did not differ on any of the disease-related
variables (energy, sleep, and stress) at baseline. Another
limitation of this study may be that the disease status of these
patients was not medically ascertained. However, self-reported
diagnosis was included, and percentages of UC and CD
diagnoses were not found to differ between completers and
noncompleters. The sample may also be biased because
recruitment occurred through a patient association website and
their social marketing efforts that may not have reached all
patients with IBD. In addition, for this anaysis, we only
examined the participants who logged the outcomes of interest
during week 1 (baseling). Asaresult, our sampledid not include
everyonewho registered for theintervention but rather aselected
group of participants.

For future evaluations, it would be interesting to examine IBD
patient population characteristicsin Finland and compareit with
the characteristics of the sample that enters our platform. In
addition, for our purposes, we will look into our onboarding
process and thefactorsthat may affect dropout and engagement
in the first days of the intervention, as the data from this study
seemed to indicate the importance of high engagement in week
1 for predicting completion. Determining ways to get
participants “hooked” on the platform during week 1 might be
worth investing in. The collection of additional data on
participant characteristics may alow for a better comparison

https://formative.jmir.org/2023/1/e39331
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with patientswith IBD from the general population, which may
help us find more varied methods for participant recruitment.
The last notable limitation of this preliminary program
evaluation is the lack of validation of the outcome metrics
quality of sleep, stress, and energy levels and the absence of a
control group for thelongitudinal analysis. However, validation
of these metrics against clinically validated measures is
underway in ongoing research. Moreover, the effect of the digital
health program on clinical outcomesin IBD will betested in a
future clinical trial with appropriate controlsand randomization,
which are beyond the scope of this preliminary program
evaluation.

These limitations present an important caveat for generalizing
our findings. In addition, the attrition rate of those who entered
theintervention wasrelatively high, although high attrition and
differential attrition are commonin digital health research [43].
We consider the total retention rate of about 40% during the
16-week program as a fairly good result considering the
framework and recruitment. In a recent analysis of retention
data from >100,000 participants enrolled in 8 digital health
studies, more than half of the participants dropped out after the
first week (median retention 5.5 days) but with substantial
variability across studies and according to participant
characteristics (range 2-26 days) [44]. However, retention in
future apps could be further improved by refining the
recruitment strategy, by using further tailored in-app rewards,
and by adding one-to-one coaching sessions with experts and
physicians, thus improving patient monitoring and motivation.
The scalability of digital interventions may allow for the
recruitment of the sample sizes necessary for adequately
powered mediation and moderation tests to explore potential
predictors of intervention outcomesfurther. Of particular interest
is the addition of more metrics (eg, disease state, flare-up or
remission, pain perception, and symptom severity) to this
platform, which will allow for more personaization of the
intervention. As relapses in IBD are difficult to predict [7],
ideally, adding more features for improving disease monitoring
and improving the data collection processwill allow usto gather
data over time to identify variables that may predict relapse.
Thisinformation could subsequently improve our interventions
further and help prevent flare-ups by early symptom detection
and treatment. This would help in maintaining remission and
avoiding irreversible bowel damage and decreased quality of
life owing to the long-term effects of IBD.

Conclusions

To conclude, this initial evaluation shows the feasibility and
the potentia benefits of areal-world digital health program for
patientswith IBD. Indeed, high engagement and retention with
the digital platform seem to positively influence the
patient-reported ratings of stress and energy levels. These
findings are promising and provide initial support for the use
of the digital health program for supplementing traditional
outpatient care in the management of 1BD.
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Multimedia Appendix 1

Participation during the first week and overall during the intervention. (A) Number of active participants during the first week
of intervention asafunction of the number of active days. Thedistribution of theintention-to-treat (ITT) samplewas split between
completers and noncompleters, and 39% (80/205) of the participants were considered completers. (B) Number of active participants
throughout the 16-week intervention (ie, participants performing at least 1 activity on the platform during a particular week). The
percentage displayed at the top of each bar was cal culated based on active participants versusthetotal ITT sample. Overall, 40%
(82/205) of the participants were active during the 12th week of the intervention, and their participation was stable from that
week onward.
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