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Abstract

EULAR highlighted the essential role of digital health in increasing self-management and improving clinical outcomes in
patients with arthritis. The objective of this study was to evaluate the efficacy and safety of the digital health application
(DHA) in patients with inflammatory arthritis. We assessed demographic parameters, treatment regimen, disease activity, and
other patient-reported outcomes at baseline and after 4 weeks of DHA use added to standard care treatment. Of 17 patients,
who completed the study, 7 (41.2%) patients were male, ranging from 19 to 63 (40.5 + 12.2) years. No significant change
in antirheumatic treatment was observed during the study. Statistically significant improvements (p <0.05) were noted for
health-related quality of life (increase in Physical Component Summary of Short Form-36 (SF-36) by 23.6%) and disease
activity (decrease of Clinical Disease Activity Index and Simple Disease Activity Index by 38.4% and 39.9%, respectively).
Clinically significant improvement was demonstrated for SF-36 Total Score (+ 14.4%), disease activity (Rheumatoid Arthri-
tis Disease Activity Index— 5 to 15.9%), and depression (Patient Health Questionnaire— 9 to 13.5%). None of the efficacy
parameters showed negative trends. No adverse events were reported throughout the study. The usability level was high i.e.,
the mean mHealth Application Usability Questionnaire Score of 5.96 (max.: 7.0) demonstrated a high level of application
usability. This suggests that using a personalized disease management program based on DHA significantly improves several
measures of patient-reported outcomes and disease activity in patients with inflammatory arthritis in a timely manner. These
findings highlight the potential of complementary digital therapy in patients with inflammatory arthritis.

Keywords Rheumatoid arthritis - Spondyloarthritis - mHealth - Mobile applications - Health-related quality of life -
Healthy lifestyle

Introduction

Rheumatoid arthritis (RA) and spondyloarthritis (SpA)
including psoriatic arthritis (PsA), often subsumed in the
SpA spectrum, are the most common chronic arthritides
associated with musculoskeletal inflammation, pain, poten-
tial reduced health-related quality of life (HRQoL) and
physical function [1, 2].

Despite continuous advances in pharmacologic treatment,
impairment of HRQoL in arthritis patients has remained
substantial compared with the general population [3]. Non-
pharmacologic therapy, such as psychological and physical
therapy, lifestyle modification, including diet optimization
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and regular exercise, constitutes a complementary corner-
stone of modern treatment. [4, 5].

Recently published recommendations by EULAR [6]
highlight the importance of encouraging patient self-man-
agement strategies and the crucial role of digital formats
[7]. As the large majority of patients with rheumatic and
musculoskeletal diseases (RMDs) (91%) regularly uses
smartphones [8], digital health application (DHA) represent
a promising format to offer patients continuous, on-demand
support in achieving disease remission. The COVID-19 pan-
demic lead to less face-to-face appointments [9], making it
challenging for health care professionals (HCPs) to encour-
age and advise patients, regarding self-management, and an
in turn increased usage of DHA [10]. Even though younger
RMD patients show higher eHealth literacy [9], rheumatol-
ogy mHealth options are not restricted to usage by young
patients [11, 12].
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Increasing the ability to access and share health infor-
mation, DHA potentially empower patients to take a
more active role in self-managing their well-being [13].
Applications addressing chronic conditions have already
shown benefits for patients with different chronic con-
ditions. Several DHA have demonstrated the ability to
improve outcomes in patients with obesity, depression,
and diabetes [7, 14]. Engaging patients with DHA has
been proposed in several publications to change patient's
health behaviors [15], enhance self-efficacy to manage
symptoms [16], decrease health risk behaviors [17], and
improve clinical outcomes [18].

Furthermore, DHA can contribute to improved self-
efficacy, which in turn is one of the most important psy-
chological factors that reflects patients’ confidence in
disease management and was found as a strong predictor
of self-management behaviors [19]. Importantly, a high
level of self-efficacy also corresponds with lower levels
of fatigue, pain, physical and psychological disability in
patients with arthritis [20].

Currently, most available apps for RMD patients have
not been rigorously evaluated [21, 22] and despite vari-
ous patient needs [8, 23, 24], only encompass a limited
number of functions, mainly symptom tracking using
electronic patient-reported outcomes (ePROs). Regular
digital tracking of RA symptoms using these tools has
been associated with higher adherence, better-managed
daily living activities [25] and to an improved patient-
provider interaction by discussing information [26]. In
contrast to rheumatic patients, rheumatologists show low
involvement regarding DHA adoption [10, 27], as for
example only a minority of rheumatologists is currently
using ePROs and actively reviewing them [28]. Even if
ePROs are actively monitored by HCPs, no significant
benefit could be shown in a recent randomized controlled
trial [29].

The Mida Rheuma App is a CE-certified DHA, to
monitor disease burden and to treat patients with RA,
SpA, and PsA to improve the patients’ disease activity
and HRQoL. The Mida Rheuma App provides a personal-
ized series of treatment action plans in the areas of die-
tary, mental health, lifestyle factors and physical activ-
ity, based on information and preferences that is tracked
via a chatbot. The Mida Rheuma App was developed in
accordance with recent EULAR guideline recommenda-
tions [21, 30, 31] and in close cooperation with patients
and doctors. This continuous feedback-loop enables pre-
dictive, preventive, personalized and participatory (“P4”)
medicine [32].

The objective of this study was to evaluate the efficacy
and safety of the Mida Rheuma App added to the conven-
tional treatment in patients with RA, SpA and PsA.
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Methods
Study design

This explorative feasibility cross-sectional monocentric
study was conducted at the Department of Biomedical
Information, Medical Faculty Mannheim of the Univer-
sity Heidelberg between Mar 2021 and Oct 2021. The
study was planned to recruit up to 20 subjects to ensure
that a minimum of 16 subjects was evaluable for analysis.
The sample size was determined according to minimal
sample size requirements for pilot studies [33]. Inclusion
criteria were the following: male or female participants
between the ages of 18 and 65); written informed consent
and diagnosis of RA, SpA or PsA, according to Ameri-
can College of Rheumatology (ACR)/European League
Against Rheumatism (EULAR) 2010 criteria [34] or the
Assessment of SpondyloArthritis international Society
(ASAS) criteria for axial [35] or peripheral [36] SpA or
Classification criteria for Psoriatic Arthritis (CASPAR)
criteria [37]. Exclusion criteria were: the presence of con-
ditions that make it impossible or dangerous to operate a
display screen for more than 20 min and disorders that
significantly complicate the work with their phone. Doses
of arthritis-related medications were stable for at least
4 weeks before the screening.

The results of this study were used to inform the study
design and sample size of a following randomized clini-
cal trial. The study was conducted in accordance with
the ethical principles of the Declaration of Helsinki and
Good Clinical Practice guidelines and was approved by the
appropriate institutional review boards (Ethik-Kommission
II der Universitit Heidelberg Medizinische Fakultdt Man-
nheimersity, protocol #2020-418 M-§23b, dated 26 Dec
2020). Written informed consent was obtained from all
patients prior to the study's start.

Intervention

The Midaia Software is a CE-certified digital prod-
uct, divided into a patient mobile application
(Mida Rheuma App) for patients and a respective appli-
cation (DocBoard Web-App) for the treating physician
(see Fig. 1).

The Mida Rheuma App continuously provides patients
with self-management action advice, based on their pro-
file data. Figures 1 and 2 depict this continuous 4-step
approach: (1) The conversational health coach Mida col-
lects information on the patient’s disease, well-being, life-
style factors, mental health, and medication using stand-
ardized questionnaires via the conversational health coach
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Fig. 1 Midaia Software components
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Fig.2 Mida Rheuma App

Mida.; (2) Based on the collected data, personal behav-
iors are evaluated, and a personal profile is built around
the patient’s disease, well-being, and behavior; (3) This
patient profile is cross-checked with recommendations
from medical guidelines, medical standards, and state-of-
the-art clinical research (Midaia algorithm); to (4) pro-
vide patients with personalized disease management action
plans, accelerating positive behavior change to adjust the
patient’s dietary habits, mental health, lifestyle factors,
and physical activity.

Treatment action plans are divided into easy daily
tasks, which help patients implement the recommenda-
tion into their daily life. Along with these main areas, the
Mida Rheuma App also provides patients with programs

Send

DocBoard (optional)

- Improve collaboration
betw een patient & doctor

Real-time data (disease activity, side effects,
compliance since last appointment)

Doctor choses

Disease Management Programs,
standardized questionnaires

Wias ist Akzeptanz- und
Verpflichtungstherapie?
Eine der vietvers,

3. Recommend 4. Implement

related to pain and fatigue management, joint protection,
motivation, self-efficacy and self-management, smoking
cessation, and social areas.

The Mida Rheuma App can be used as standalone soft-
ware, but also allows data to be shared with via the Doc-
Board Web-App with treating physicians. The DocBoard
Web-App (see Fig. 3) visualizes processed information,
including the patients' condition, medication adher-
ence and side effects. In addition, physicians can also
add patient data (i.e., joint count, results of laboratory
tests) to automatically calculate disease-specific scores
and select disease management programs/action plans and

@ Springer



2180

Rheumatology International (2022) 42:2177-2190

% Midaia Dr. Hans Miller @) 2

2. Schmidt, Lisa

9 lisa@screenshot.mida
#4 Unbekannt

Erkrankungsgraph Datentabelle 7 ?

B9 123456789
™ 01.01.1990 (32 Jahre)

3 Diagnose:
Rheumatoide Arthritis (seit 01.02.2020)

| #" Daten bearbeiten

¥ Verbindung trennen

+ BMI ‘ + Medikament + Krankheitsaktivitat

Physician-reported outcomes

DAS-28 CRP

CDAI*

Patient-reported outcomes

BFI Fatigue*

PHQ-9 Depression*

Mar 22 Mar 22 Apr 22

Mai 22

Feb 22

. Complaint

Jan 22 Mar 22 Apr22

Nicht-compliant wegen AE .Nicht-compliam

Mai 22

HAQ Gelenkfunktion

Juni 22

* diese Punktzahlen werden aus
Darstellungsgriinden durch 10 geteilt

Methotrexate 15 mg
Adalimumab 40 mg
Medrol 8 mg

Juni 22

Fehlende Daten

© Midaia 2022

Fig.3 DocBoard Web-App

standardized questionnaires for their patients in the Mida
Rheuma App.

This study excluded the DocBoard Web-App and
focused on the Mida Rheuma App.

Patients installed the freely available (App Store and
Play Store) Mida Rheuma App using their own mobile
phone. Throughout the study, the patient was allowed to
complete 3 of 38 currently available action plans. Specific
action plans from the list of possible ones were assigned
via the Midaia algorithm, considering the patient's current
needs at initial assessment. The duration of each action
plan varied from 7 to 11 days and patients were reminded
daily to fulfill the recommended tasks.
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Quality of life assessment

HRQoL was measured by SF-36 Health Survey (SF-36)
[38]. The SF-36 Total Score, Physical (PCS) and Mental
Component Summary (MCS) scores as well as separate
eight scales covering the dimensions of physical func-
tioning, role limitations due to physical function, bodily
pain, general health, mental health, role limitations due
to emotional health, social functioning, and vitality were
evaluated.
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Other efficacy assessment

Disease activity was measured by Patient's Global Assess-
ment of Disease Activity (PtGADA, scored from 0 to
100 mm), Patient’s Global Assessment of Pain Intensity
(PPAIN, scored from 0 to 100 mm), Rheumatoid Arthri-
tis Disease Activity Index-5 (RADAI-5, scored from O to
10 cm, RA patients only) [39], Simple Disease Activity
Index (SDAI) and Clinical Disease Activity Index (CDAI)
[40]—for RA and PsA patients, and Bath Ankylosing Spon-
dylitis Disease Activity Index (BASDALI, scored from O to
10 cm) [41] and Ankylosing Spondylitis Disease Activ-
ity Score (ASDAS) [42]— for SpA/PsA patients with axial
involvement. Body mass index (BMI), Health Assessment
Questionnaire (HAQ) [43], Brief Fatigue Inventory (BFI)
[44], and Patient Health Questionnaire-9 (PHQ-9) (Kroenke
et al. 2001) were used to evaluate obesity, physical impair-
ment, fatigue, and depression, respectively.

Safety assessment

Clinical safety was addressed by assessing adverse (AEs)
and serious adverse events (SAEs). Summaries (number and
percentage of subjects) were provided.

Usability assessment

Usability was measured by 18 items MAUQ mHealth App
Usability Questionnaire (Zhou et al. 2019) ranged from 1
(strongly agree) to 7 (strongly disagree).

Statistical analysis

IBM SPSS 22.0 software was used for statistical analysis.
Demographic and baseline characteristics were summarized
using standard descriptive statistics, including sample size,
mean, standard deviation (SD), median, minimum, and max-
imum for continuous variables, and numbers and percent-
ages for categorical variables. The difference between Day
1 and Day 34 was calculated and analyzed to identify if they
were statistically significantly different. The data were first
checked for a normal distribution using the “D’Agostino and
Pearson test for normality”. When a normal distribution was
established, the differences in the data sets were examined
for their significance using the paired #-test. If no normal dis-
tribution of the data has been demonstrated, a nonparamet-
ric statistical test (Wilcoxon Test) was used. P-value <0.05
was considered statistically significant. Clinical significance
was determined based on the Man-Son-Hing et al. guide-
line [45] which considers the relationship between the CI
and the minimal clinically important difference (MCID and
designated to one of the following: (1) Definite—the MCID is
smaller than the lower limit of the CI of the treatment effect,

(2) Probable—the MCID is greater than the lower limit of
the CI of the treatment effect, but smaller than the treatment
effect, (3) Possible-the MCID is less than the upper limit of
the CI of the treatment effect, but greater than the treatment
effect, and (4) Definitely Not—the MCID is greater than the
upper limit of the CI of the treatment effect.

Results
Patients

Of 20 patients screened, 19 were enrolled in the study and
two patients did not complete the study, (Fig. 4), with a total
of 17 patients (12 RA, SpA: 1 axSpA, 4 PsA) completing
the study. 7 (41.2%) patients were male, ranging from 19 to
63 (40.5+12.2) years. Patients were treated as follows: 7
non-steroidal anti-inflammatory drugs (41.2%), 2 glucocor-
ticoids (> 5 mg) (11.8%), 3 hydroxychloroquine (17.6%),
10 methotrexate (58.8%), 1 leflunomide (5.9%), 1 sulfasala-
zine (5.9%), 1 apremilast (5.9%), 3 Janus kinase inhibitors
(17.6%), 1 tumor necrosis factor inhibitors (5.9%), 2 IL-6
receptor inhibitors (11.8%), 1 IL-17 inhibitor (5.9%). No
substantial intensification of antirheumatic treatment was
observed during the study (Suppl. table).

Quality of life

The results showed an improvement in patients’ HRQoL
assessed by SF-36 at day 34 (Table 1). Statistically sig-
nificant improvements were noted by an increase of the
sub-scores Physical Component Summary (PCS) of 23.6%
(p=0.024), ‘role limitations due to physical health’—of
76.9% (p=0.022), and ‘general health’ of 17.1% (p=0.048).
Analyses of clinical significance was based on the defini-
tion of 5.0 points as MCID in separate scores and 2.5 in
SF-36 Total Score, PCS and MCS scores [46]. According
to 95% CIs and MCID relation, PCS, 'role limitations due to
physical health,' and 'general health' demonstrated probable
clinical significance.

For the SF-36 Total Score, emotional well-being’ and
‘energy/fatigue’ clinical significance was not demonstrated
for 95% CI, but it was probable for 90% CI (Table 1).

Other efficacy endpoints

According to SDAI, at baseline, 29.4% of the RA and PsA
patients were in remission, 25.2% had low, 29.4% had mod-
erate, and none had high disease activity. The axSpA patient
had low disease activity (ASDAS: 2.2). At the end of the
study, the number of RA and PsA patients in remission
and with low disease activity increased (58.8% and 23.5%,
respectively), and the number of patients with moderate

@ Springer
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Fig.4 Schematic flow chart of protocol

disease activity decreased accordingly (11.8%). The axSpA
patient had inactive disease (ASDAS: 1.8). According to
the p-value (CI 95%), CDAI and SDAI were decreased
statistically significantly by 38.4% (p =0.013) and 39.9%
(»=0.030), respectively.

For other efficacy endpoints, only positive trends without
statistical significance were determined. According to other
study results, changes of 1.7 points represent an MCID for
PHQ-9 [47]; MCID for RADAI-5 was not identified. For
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PHQ-9 probable clinical importance was demonstrated only
for 90% CI (Table 2).

None of the parameters used to assess the effectiveness
showed negative trends (Table 1, 2, 3).

Safety assessment

No adverse events were reported throughout the study.
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Table 1 Changes in SF-36 of the patients between the visits *

Day 1 Day 34 Difference day1 vs 95% CI 90% CI Improve- P-
(n=17), Mean+SD (n=17), Mean+SD day34 (Mean=+SD, 95% ment, % value day1
CI) vs day34
SF-36 Total  55.2+20.8 63.2+22.7 —-796+15.5 —159to —14.5to 14.4 p=0.050
Score 0.006 1.40°
PCS 50.6+20.8 62.6+23.6 —-11.9+19.7 —221to —20.3to 23.6 p=0.024
1.81° 3.60"
MCS 59.8+25.0 63.8+24.2 -4.0+£149 —11.6to —10.3 to 6.64 p>0.05
3.71 2.35
Physical 69.3+21.6 70.9+21.3 -1.6+11.6 —7.57 to —6.51to 2.3 p>0.05
functioning 4.39 3.34
Role limita-  38.2+41.2 67.6+38.1 —294+478 —54.0to —49.6 to 76.9 p=0.022
tions due 4.84° 9.17"
to physical
health
Role limita-  70.6+42.6 72.5+40.0 —-19+343 —19.6to —16.5to 2.78 p>0.05
tions due to 15.7 12.6
emotional
problems
Energy/ 38.3+21.9 44.4+23.1 —-6.1+14.2 —134+to —12.1to 15.9 p>0.05
fatigue 1.24 0.04"
Emotional 62.6+20.4 66.7+21.9 —-4.1+87 —8.61to —-7.82to 6.64 p>0.05
well-being 0.30 0.49¢
Social func-  67.6+31.5 71.3+23.4 —-3.7+20.6 —143to —124to 5.43 p>0.05
tioning 6.92 5.05
Pain 50.9+23.6 60.1+25.4 -92+250 —22.1to —19.8 to 18.2 p>0.05
3.60 1.31
General 44.1+20.1 51.7+20.1 —-7.6+14.5 —15.0to —-13.7 to 17.1 p=0.048
health 0.07° 1.39°

Bold values indicate clinical and/or statistical significance

distribution is normal for all data sets

bconfidence intervals exclude 0 and do not cross the MCID (2.5 for SF-36 Total Score, PCS and MCS, 5 for sub-scores, V. Strand, 2012)
‘confidence intervals exclude 0 but cross the MCID

PCS physical component summary, MCS mental component summary

Table 2 Changes in parameters of the patients between the visits (parameters with normal distribution)

Day 1, Day 34, Difference 95% CI 90% CI Improvement, % P- value
Mean +SD Mean +SD dayl vs day34 day1 vs
(Mean +SD) day34
CDAI (n=16) 8.31+7.41 5.12+6.05 3.19+4.50 0.79 to 5.58 - 384 p=0.013
SDAI (n=16) 9.06+7.73 5.44+6.54 3.62+6.05 0.40 to 6.85 - 39.9 p=0.030
PtGADA (n=17) 37.8+28.6 3434252 3.47+25.0 —9.391t016.3 —7.12t0 — 14.1 9.18 p>0.05
PPAIN (n=17) 3524279 33.7+23.1 1.5+242 —109to— 140 -875t011.8 4.34 p>0.05
RADAI-5 3.77+1.93 317+1.98 0.60+0.95 —0.0034 to 1.20 0.11 to 1.09# 159 P=0.051
(n=12)

BFI (n=17) 3.88+£2.69 3.86+£2.20 0.02+1.62 —0.81t00.85 -0.66t00.70  0.49 p>0.05
PHQ-9 (n=17)  7.41+3.87 6.41+2.61 1.00+2.18 -0.12t02.12  0.08 to 1.92* 135 p>0.05

Bold values indicate clinical and/or statistical significance
aconfidence intervals exclude 0 but cross the MCID (1.7 for PHQ-9, D. Kounali, 2020, not identified for RADAI-5)

SDAI simple disease activity index, CDAI clinical disease activity index, PtGADA patient’s global assessment of disease activity, PPAIN patient’s global
assessment of pain intensity, RADAI5 rheumatoid arthritis disease activity index-5, BFI brief fatigue inventory, PHQ9 patient health questionnaire-9
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Table 3 Changes in parameters
of the patients between the
visits (parameters with non-
normal distribution)

Day 1, Median (Min—-Max) Day 34, Median (Min—-Max)  P-value
Dayl vs
Day34
BASDALI n=3 for both visits  3.40 (2.40-5.70) 2.60 (1.60-3.40) NA
HAQ, n=17 for both visits 0.50 (0.00-1.50) 0.62 (0.00-1.38) p>0.05
BMI, n=17 for both visits 25.9 (21.0-42.8) 25.6 (21.0-41.3) p>0.05

BASDAI Bath Ankylosing Spondylitis Disease Activity Index, HAQ Health Assessment Questionnaire,
BMI body mass index, NA not applicable

Usability

The mean value of MAUQ (5.96 +0.85) demonstrated a
high usability level. The highest ratings were for ‘easy to
use’ and ‘easy to learn to use’ the DHA.—6.76 +0.44 and
5.82+0.39, respectively. The most problematic rating was
that it is not possible to use the DHA with low quality or
complete absence of the Internet—4.13 +2.50.

Discussion

To our knowledge, this is the first study to show that a
mobile application targeting dietary, mental health, life-
style factors, and physical activity can improve HRQoL
when added to usual care in patients with arthritis. After one
month of the mobile application use, participants showed
clinically and statistically significant improvement across
two SF-36 domains (‘role limitations due to physical and
'general health’) and PCS. With a 90 percent confidence
interval, SF-36 Total Score and 'emotional well-being' sub-
score also demonstrated the clinically meaningful difference
between the start and final study time points. Improvement
in quality of life in our study is substantial given the insuf-
ficient effect of standard drug therapy. According to the
German biologics register RABBIT, despite all medication
opportunities, impairment of HRQoL (measured by SF-36)
in RA patients has remained substantial compared with the
general population. Independent of individual medication,
only 30% of patients exceeded the PCS’s minimal detect-
able improvements (MDI), and 20% exceeded the MDI of
the MCS. Furthermore, achieving MDI in PCS or MCS is
associated with clinical improvement [3]..

A recent RCT reported clinically and statistically signifi-
cant meaningful improvements in quality of life in patients
with systemic lupus erythematosus using a similar app and
additional tele-health coaching [48]. Even though study data
on the impact of mobile applications on HRQoL are limited
for this group of patients with autoimmune arthritis, it was
suggested that the use of DHA potentially decreases disease
activity and improve functional ability in patients with RA
[16] and SpA [49]. It is also possible to improve pain, mood
disturbance, and physical function using internet-based
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self-management strategies, mindfulness-based interven-
tions, and cognitive behavioral therapies using digital prod-
ucts [20]. Potential opportunities for RA self-management
mobile applications in reducing disease activity and improv-
ing health outcomes are also declared [50]. Among the end-
points we used to assess disease activity, CDAI and SDAI
showed statistically significant improvement by 38.4% and
39.9%, respectively, and RADAI-5 demonstrated evidence
of clinical importance. There were also clinically significant
changes in the level of depression as measured by PHQ-
9. This is important because depression is a major mental
disorder common in patients with RA or SpA. At the same
time, it is not only a psychological problem, since depres-
sion level is associated with poor HRQoL, adherence, and
treatment response and higher disease activity and functional
impairment [51, 52].

An exciting aspect of this study is the demonstrated abil-
ity to obtain positive changes with the short-term use of a
mobile application which in part may be due to a high level
of usability. These early positive results and continuous per-
sonalized feedback can help improve app adherence and thus
overall performance. Symptoms reported by the patients are
translated by the software algorithm to personalized inter-
ventions. It is essential that all Mida Rheuma App objectives
aimed at helping patients in disease coping are implemented
considering the latest EULAR recommendations, and the
application development process took place following
EULAR points to consider for developing, evaluating, and
implementing mobile health applications (Table 4). Almost
all recommendations of EULAR guidelines regarding non-
drug interventions, including improvement of self-efficacy,
were implemented both regarding the content and methods
of providing information in the form of a personalized self-
management program. Resistance exercises for RA and
specific programs for axSpA patients in combination with
cardiorespiratory aerobic exercises and a morning stiffness
coping program are used in the application. They demon-
strated significant improvement in most outcomes in previ-
ous studies [53-57]. Depending on the patient's condition,
the application also recommends Yoga and Tai Chi, which
have a positive impact on symptoms, physical function, dis-
ease activity, quality of life, balance, and muscle strength,
according to study results [58—61]. Moreover, all exercise
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programs are divided into difficulty levels and are assigned
in accordance with the patient's status. The basis of the
effects in the mental component is mindfulness meditation
and cognitive behavioral therapy (CBT). It has been proven
that regular mindfulness meditation improves chronic pain,
depression, and quality of life [62] and CBT could decrease
anxiety, depression, and fatigue level in patients with chronic
pain and RA [63]. The main aspects of the diet interventions
were implementing a diet and weight control aiming for
reducing inflammation. In this regard we also recommend
action plans to reduce meat consumption and other foods
that should be avoided in arthritis, as well as Buchinger fast-
ing. The effectiveness of these recommended treatments has
been shown to reduce inflammation, symptoms, and disease
activity as well as improve physical functions with a positive
effect on comorbidities [64—67].

The study's main limitations are its pilot design, small
sample size, lack of a control group, and short study duration
(34 days), leading to bias and influencing the study results. A
small study population decreased the ability to clearly define
the relationship between results from our study sample and
target population. This pilot study's design assumed the pos-
sibility of going through the three most important action
plans (11 days as maximum for one action plan). Thus, the
maximum duration of patient participation in the study was
34 days. The efficacy and safety evaluation period of the
planned RCT will be 12 weeks—the standard for this popu-
lation. Despite the similarity of non-pharmacological treat-
ment in patients with inflammatory arthritis, the effect of the
DHA in separate groups of patients with RA, PsA, and SpA
requires additional precise evaluation, which will also be
conducted in a planned RCT. Given the impact of the Mida
Rheuma App on quality of life, a randomized controlled trial
with a HRQoL measured using SF-36 as a primary endpoint
is planned to confirm efficacy. The evaluation in planned
RCT will be based on comparing the effects in the active
and control groups.

Implemented all except 10th. The information content is up to
date, scientifically justifiable, user acceptable and tailored
to the individual needs of patients (1, 2). Design develop-
ment and adaptation was carried out with the participation of
patients with RA and SpA and rheumatologists taking into
account adaptation for use by patients with impaired hand
function (3, 8). All data regarding the developer and funding
sources are open (4). Data collection adheres to all applicable
regulatory frameworks, such as the European General Data
Protection Regulation and the German Federal Data Protec-
tion Act (5). The content of the information for patients is
aimed at motivating relatively long-term positive behaviour
change and improving interaction with the attending physi-
cian, the risks and benefits of use are assessed, and actions
are taken to minimize them (6, 7). Evaluation of cost-benefit
balance (10) is planned

Implementation

cation, considering proven effective development approaches

Objective of the App
To optimize the process of developing and adapting the appli-

Conclusion

In summary, usage of the complementary DHA led to sig-
nificant improvements in quality of life and disease activity.
in patients with autoimmune arthritis. Since the pilot design
of our study does not allow for final conclusions, a planned
randomized controlled trial is needed to confirm these pre-
liminary positive results. Furthermore, rheumatologists and
patients need to be educated about the growing number of
supportive digital tools available.
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Recommendation
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