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Abstract

Objective. The objective of this study was to use daily data collected via a smartphone app for characterization

of patient-reported and symptom-based (using an a priori definition) flares in an adult idiopathic inflammatory my-

opathy (IIM) cohort.

Methods. UK adults with an IIM answered patient-reported outcome measurements (PROMs) daily via a smart-

phone app during a 91-day study. Daily symptom PROMs addressed global activity, overall pain, myalgia, fatigue,

and weakness (on a 0–100 visual analogue scale). Patient-reported flares were recorded via a weekly app question.

Symptom-based flares were defined via an a priori definition related to increase in daily symptom data from the

previous 4-day mean.

Results. Twenty participants (65% female) participated. Patient-reported flares occurred on a median of 5 weeks (IQR

3, 7) per participant, out of a possible 13. The mean of each symptom score was significantly higher in flare weeks,

compared with non-flare weeks (e.g. mean flare week myalgia score 34/100, vs 21/100 during non-flare week, t test

P-value <0.01). Fatigue accounted for the most symptom-based flares [incidence-rate 23/100 person-days (95% CI

19, 27)], and myalgia the fewest [incidence rate 13/100 person-days (95% CI 11, 16)]. Symptom-based flares typically

resolved after 3 days, although fatigue-predominant flares lasted 2 days. The majority (69%) of patient-reported flare

weeks coincided with at least one symptom-based flare.

Conclusions. IIM flares are frequent and associated with increased symptom scores. This study has demonstrated

the ability to identify and characterize patient-reported and symptom-based flares (based on an a priori definition), using

daily app-collected data.
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Introduction

Idiopathic inflammatory myopathy (IIM) is a chronic mul-

tisystem inflammatory condition [1, 2]. Muscle inflamma-

tion, termed myositis, is the most common IIM clinical

manifestation. Symptoms associated with myositis in-

clude weakness, fatigue, and muscle pain (myalgia).

The concept of an IIM flare is widely used, but inter-

pretation varies between patients, clinicians, and

researchers. No consensus definition of an IIM flare

exists but could provide a novel aid for clinical manage-

ment and research. Research into patient-reported IIM

flares remains limited. Detailed investigation into the
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characteristics (e.g. frequency, relationship with relevant

symptoms) of patient-reported IIM flares is a logical first

step for future development of a consensus definition.

Research in other areas, including OA [3] and asthma

[4], have used frequently collected data to elucidate

detailed characteristics of patient-reported flares. The

digital healthcare revolution has led to increased use of

digital technologies in clinical care and research [5, 6].

Increasing personal smartphone ownership [7, 8] has

made collection of daily symptom information using

patient-reported outcome measurements (PROMs) a

reality via tailor-made smartphone apps. This capability

has been demonstrated in a number of conditions,

including RA [9], schizophrenia [10], and Parkinson’s dis-

ease [11].

High-frequency longitudinal patient-reported data

related to IIM flare occurrence collected via a

smartphone-based app could allow: 1) quantification of

frequency of patient-reported IIM flares and 2) investiga-

tion of relationships between patient-reported IIM flares

and relevant symptoms.

Qualitative research indicates IIM flares are charac-

terized by brief (i.e. 2–3-day) acute increases in symp-

tom severity, including myalgia, weakness, and fatigue,

compared with a baseline over recent days [12]. Daily

patient-reported symptom data could potentially allow

objective identification of such symptom-based flares

using an a priori definition, similar to that of Parry et al.

in OA [3]. Investigating concurrence of patient-reported

and symptom-based flares could provide further

insights. Development and validation of such a

symptom-based flare definition could provide a novel

method of real-time flare detection using daily patient-

reported symptom data.

This study therefore aimed to:

i. quantify how often patient-reported IIM flares occur

ii. compare daily symptom scores between patient-

reported flare weeks and non-flare weeks

iii. characterise incidence and profile of symptom-based

IIM flares, based on an a priori definition

iv. explore concordance (i.e. synchronicity) between

patient-reported and symptom-based flares.

Methods

The Myositis Physical Activity Device (MyoPAD) Study

designed and tested a smartphone app and accelerom-

eter sensor–based system and aimed to develop a

method for daily/continuous data collection applicable

for use in IIM research and clinical care.

Domains that the app questions should address were

identified via a focus group comprised of five adult par-

ticipants with IIM (disease duration range 2–14 years;

4:1 female:male; 2 DM, 1 PM, 1 immune-mediated

necrotizing myopathy). Participants reported weakness,

fatigue, myalgia (muscle-specific pain), and overall pain

(i.e. non-muscle-specific pain) were associated with their

flares. Daily, weekly, and monthly question sets were

created by the study team (see Supplementary Table

S1, available at Rheumatology online). Only responses

from daily symptom and weekly flare occurrence ques-

tions were included in the analysis in this article (see

Table 1). The daily question panel addressed weakness,

fatigue, myalgia, overall pain, and global activity.

Symptom scores could be answered on a 0–100 hori-

zontal visual analogue scale (VAS). Daily symptom ques-

tions were available to answer every day of the 91-day

study period. The weekly question panel included a bin-

ary flare occurrence question, which was available to

answer for a single day every 7 days only. All questions

on any given day had to be completed to allow submis-

sion, and omission of even a single question would re-

sult in non-submission. Question responses were

remotely transferred to a secure cloud-based server.

Questions and app functionality were beta-tested and

approved by three participants with IIM. The app soft-

ware was developed by a collaborating industry partner,

ZiteLab ApS. The MyoPAD app was available to the

study participants for download from Apple App Store

and Google Play.

Participants were recruited via the neuromuscular clin-

ic at Salford Royal Hospital (UK) between August 2019

and February 2020. All participants provided written

informed consent. Participants were invited to join the

study if they were aged over 18 years, had a physician-

verified IIM diagnosis via the International Myositis

Classification Criteria Project [13] or European

Neuromuscular Centre criteria [14], owned their own

smartphone, and had regular access to their own Wi-Fi

connection. Participants unable to walk or enter informa-

tion via a smartphone touchscreen were excluded.

Participants with IBM or CTD-related IIM were excluded

to facilitate identification of flares due to IIM only and

limit interaction with other rheumatological conditions.

The study did not have the capacity to translate the

materials into other languages; therefore, potential par-

ticipants unable to speak English and/or understand

English verbal explanations were ineligible.

Participants were invited to take part in a 91-day

study and to download the MyoPAD app. Verbal and

paper-based instructions for completing symptom ques-

tions were provided. A member of the study team was

available for technical support. Participants did not re-

ceive automated reminders or push-factor notifications

for question completion.

Analysis

Two definitions of flare occurrence were used in ana-

lysis: 1) patient-reported flares and 2) symptom-based

flares.

Patient-reported flare definition

Patient-reported flare occurrence data was derived from

weekly app questions (Table 1). Only responses actively

answered were included in analysis, i.e. an omitted

weekly flare question was not counted as absence of a

patient-reported flare. The week (7 days) prior to the
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weekly flare question was deemed to be a flare week if

a flare was reported. The week prior to the weekly ques-

tion was deemed to be a non-flare week if a flare was

reported as being absent.

Patient-reported flare data analysis

Analysis aimed to quantify the frequency of patient-

reported flares and to investigate their relationships with

symptom scores.

First, the number of patient-reported flare weeks,

non-flare weeks, and missing entries for flare weeks

were counted across the cohort throughout the study

period. Second, the mean score across the cohort

was calculated throughout the whole study period for

each symptom (myalgia, weakness, overall pain, fa-

tigue, global activity). Third, the mean magnitude of

day-to-day change (i.e. negative differences were mul-

tiplied by –1) across the cohort was calculated

throughout the whole study period for each symptom.

The mean score and mean magnitude of day-to-day

change were calculated for each participant week

prior to each scheduled patient-reported flare ques-

tion and stratified according to occurrence/non-

occurrence of patient-reported flares, as well as for

weeks for which weekly patient-reported flare data

was missing. Weeks were excluded from analysis if

fewer than 4 days of daily symptom data had been

completed. Variables were compared between flare

and non-flare weeks using the independent two-group

t test. Multi-level mixed-effects logistic regression

modelling was used to quantify the relationships be-

tween flare occurrence and mean score and mean

magnitude of day-to-day change for each individual

symptom and they were reported as odds ratios,

adjusted for age and gender. Modelling was carried

out individually for each mean weekly symptom score

and each mean weekly magnitude of day-to-day

change.

Symptom-based flare definition

The symptom-based flare definition was based on iden-

tifying acute increases in symptoms (global activity, fa-

tigue, weakness, myalgia, overall pain) compared with a

participant’s recent trend. This definition was based on

previous qualitative work, in which participants with an

IIM identified flares that were characterized by brief (i.e.

2–3-day) acute increases in symptoms, including myal-

gia, weakness, and fatigue, compared with their recent

baseline [12].

The following definitions relating to symptom-based

flares were used (see Fig. 1):

Four-day trailing mean

The 4-day trailing mean (i.e. mean score over previous

4 days) was calculated per day for each symptom score

for each individual participant. Symptom scores for each

of the previous 4 days were required in order to calcu-

late the 4-day trailing mean; therefore, missing symptom

scores precluded calculation.

Eligible person-day

An eligible person-day was defined as a day on which a

flare could begin and needed to fulfil the following:

. the preceding 4 days of symptom data had been com-
pleted, thus allowing calculation of a 4-day trailing
mean

. it was outside the period of another symptom-based
flare—i.e. the days between the start and end of a
symptom-based flare were not eligible person-days

Start of symptom-based flare

A symptom-based flare was defined as starting on an

eligible person-day on which the symptom score

increased to >10 points higher than the 4-day trailing

mean. No definitions of the minimum clinically important

difference for each daily symptom in IIM have been

made, so the 10-point threshold was based on minimum

TABLE 1 Symptom Score Questions available via the MyoPAD app and included in the analysis in this article

Domain Question stem Answer scale Answer anchors

Daily questions
Global activity Considering all of the ways it affects you,

how active do you feel your myositis is
today?

VAS Not active (0)
Very active (100)

Fatigue How much fatigue do you feel today? VAS No fatigue (0)
Very severe fatigue (100)

Weakness How weak do you feel today? VAS No weakness (0)

Very severe weakness (100)
Myalgia What is your level of pain due to myositis

today?
VAS No pain (0)

Extreme pain (100)
Pain What is your overall level of pain today? VAS No pain (0)

Extreme pain (100)

Weekly question
Flare occurrence Have you experienced a flare of myositis in

the last 7 days?
Dichotomous Yes; no

Details of all questions included in the MyoPAD are displayed in Supplementary Table S1, available at Rheumatology on-
line. VAS: visual analogue scale.
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clinically important differences for global activity, pain,

and fatigue identified in studies of other rheumatological

conditions, including RA, AS and SLE [15–19]. A

symptom-based flare could not begin until a previous

flare had ended.

End of symptom-based flare

A flare was deemed to have ended on the day when the

symptom score returned to the level of or lower than the

pre-flare 4-day trailing mean. The final day in a time

period of contiguous symptom data was defined as the

FIG. 1 Example of a single flare of weakness using the symptom-based definition for a single participant with identi-

fied parameters displayed

FIG. 2 Illustration of concordance between patient-reported and symptom-based flares

Panel A—patient-reported flare week with symptom-based flare (weakness) identification; Panel B—patient-reported

flare week without symptom-based flare identification; Panel C—patient-reported non-flare week with symptom-

based flare (fatigue) identified; Panel D—patient-reported non-flare week without identification of symptom-based

flare. PR: patient-reported.
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final flare day for flares that did not resolve according to

our definition.

Peak of symptom-based flare

The flare peak was identified as the highest symptom

score occurring between the flare start and end.

Magnitude of symptom score increase

The symptom increase was calculated as the difference

between the peak symptom score and that on the day

preceding the flare start.

Duration of symptom-based flare

The flare duration was calculated as the number of days

between the flare start and end.

Symptom-based flare analysis

Symptom-based flares for each of the five variables (i.e.

global activity, fatigue, weakness, myalgia, and overall

pain) were identified separately for each participant

throughout the study period, and the following metrics

were reported:

. total number of symptom-based flares across the
cohort

. incidence rate per 100 eligible person-days across the
cohort

. median magnitude of the symptom score increase

. median score of the peak for each flare

. median duration of the symptom-based flare.

Assessment of concordance between patient-reported

and symptom-based flares

Concordance (i.e. synchronicity) of patient-reported and

symptom-based flares was ascertained by calculating

the proportion of patient-reported flare weeks coinciding

with any day throughout a symptom-based flare. See

Fig. 2 for an illustration of patient-reported flares, daily

symptoms and thus symptom-based flares, and the

concordance between the two definitions of flares.

All analysis was carried out using the statistical pro-

gramme R [20].

Ethical approval

The Greater Manchester Central Research Ethics

Committee approved the study (ref. 18/NW/0676).

Results

Twenty participants took part [13 (65%) female]. The

median age of the cohort was 50 years (IQR 43, 56), and

the median IIM disease duration was 3 years (IQR 2, 5;

range 1–26 years). Eleven (55%) had DM, five (25%) PM,

three (15%) immune-mediated necrotizing myopathy,

and one (5%) anti-synthetase syndrome. Cohort-wide

disease activity measurements at baseline included: me-

dian physician global VAS 4/10 (IQR 2, 6), median pa-

tient global VAS 3/10 (IQR 2, 5), median manual muscle

test (MMT26) 252/260 (IQR 244, 256), median HAQ

score 0.9/3 (IQR 0.6, 1.2), and median global extramus-

cular involvement VAS 2.5/10 (IQR 2.0, 3.5).

Data was collected on a total of 1562 individual par-

ticipant days, which was 86% of a potential total of

1820. A total of 248 weekly flare question answers were

submitted throughout the 91-day study period, 95% of a

potential total of 260 (13 weekly questions for each of

the 20 participants). A total of 7810 daily symptom

scores were submitted throughout the 91-day study

period, 86% of a potential total of 9100 (five daily symp-

tom questions over a 91-day period for each of the 20

participants).

Patient-reported flare analysis

Twelve (5% of 260) weeks were excluded from patient-

reported flare analysis due to non-completion of the

weekly flare question, and a further 15 (6% of 260) were

excluded due to fewer than 4 days of completed

TABLE 2 Mean score and magnitude of day-to-day variation for each symptom score, separated by patient-reported

flare weeks and non-flare weeks

Variable Whole study
period

Flare
weeks

Non-flare
weeks

t-test
P-valuea

Modelling resultsb

OR 95% CI P-value

Mean (S.D.) symptom
score 7 days prior to
flare reporting

Global activity 32.6 (21.0) 38.5 (19.8) 29.6 (21.0) <0.01 1.09 1.03, 1.14 <0.01

Fatigue 37.2 (21.5) 43.0 (19.5) 34.4 (21.9) <0.01 1.05 1.02, 1.09 <0.01
Weakness 33.2 (22.7) 38.1 (20.0) 30.7 (23.7) 0.01 1.10 1.03, 1.17 <0.01
Myalgia 25.5 (18.3) 33.9 (21.9) 21.4 (14.5) <0.01 1.08 1.03, 1.12 <0.01

Overall pain 28.3 (19.2) 35.4 (21.1) 24.7 (17.2) <0.01 1.09 1.04, 1.14 <0.01
Mean (S.D.) magnitude

of day-to-day change
7 days prior to flare
reporting

Global activity 8.2 (5.9) 9.3 (5.6) 7.6 (6.0) 0.03 1.07 1.00, 1.14 0.05

Fatigue 11.0 (7.2) 11.8 (6.8) 10.6 (7.3) 0.22 1.02 0.96, 1.08 0.52
Weakness 8.7 (5.9) 10.1 (5.9) 8.0 (5.8) 0.01 1.10 1.02, 1.19 0.01
Myalgia 7.8 (5.8) 8.7 (6.3) 7.3 (5.5) 0.09 1.06 1.06, 1.07 <0.01

Overall pain 8.6 (6.1) 9.3 (6.5) 8.2 (5.9) 0.22 1.04 0.97, 1.10 0.27

aVariables were compared between flare and non-flare weeks using the independent two-group t test. bModelling results
calculated via multi-level mixed effects logistic regression modelling, adjusted for age and gender. OR: odds ratio.
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symptom data, resulting in a total of 233 study weeks

(90% of 260) being included in the analysis.

A total of 78 (33% of 233 eligible responses) flare

weeks and 155 (67% of 233 responses) non-flare weeks

were reported. Flares were reported on a median of

5 weeks (IQR 3, 7) per participant throughout the study

period, out of a potential maximum of 13.

The mean of each symptom score and the mean

magnitude of day-to-day change is displayed in Table 2.

The mean of each symptom score was significantly

higher in flare weeks, compared with non-flare weeks.

The magnitude of the day-to-day change was also

higher during flare weeks, compared with non-flare

weeks; however, this difference was only significant for

global activity and weakness.

The mean symptom scores in the 12 weeks in which

the patient-reported flare question was unanswered

were similar to those of the 248 that were answered

(see Supplementary Table S2 for details, available at

Rheumatology online). The mean magnitude of day-to-

day change was higher for global activity, myalgia, and

overall pain and lower for weakness in weeks in which

the patient-reported flare question was unanswered,

compared with weeks in which it was answered.

Patient-reported flares were significantly associated

with higher scores for all symptoms in multi-level mixed-

effects logistic regression analysis. Higher magnitude of

day-to-day change of weakness and myalgia was sig-

nificantly associated with patient-reported flares.

Symptom-based flare analysis

A total of 968 eligible person-days (62% of 1562 days of

available daily symptom data) across the cohort were

available for symptom-based flare identification. The 594

non-eligible person-days occurred on 80 distinct time

periods across the cohort, which had a median duration

of 4 days (IQR 4, 7). The first 4 days (totalling 80 days

across the cohort) of each participant’s 91-day study

duration were non-eligible for symptom-based flare

identification due to the requirement of comparison of

daily symptom data to the 4-day trailing mean.

A total of 535 individual symptom-based flares were

identified, and they began on 269 individual eligible

person-days. One hundred and forty (52%) symptom-

based flares occurred without co-occurrence of another

symptom-based flare and 129 (48%) identified

symptom-based flares occurred concurrently with at

least one other.

Table 3 displays the number of identified symptom-

based flares and their characteristics, including mean

scores, number of identified flares, median score of flare

peak, and duration until flare resolution. Fatigue symp-

tom–based flares occurred most commonly, had highest

score increases on the first day of a flare, and highest

peak scores. Myalgia flares were the least common and

had the lowest peak scores. Flares typically resolved

after 3 days; however, fatigue flares were shorter in dur-

ation, lasting 2 days on average. All symptom-based

flares resolved within the study period.T
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Concordance of patient-reported and symptom-
based flares

Table 4 displays the number of patient-reported flares

that did/did not occur alongside symptom-based flares.

Out of 78 patient-reported flare weeks, 54 (69%) coin-

cided with at least one symptom-based flare of any of

the five symptoms. Of 155 patient-reported non-flare

weeks, 61 (39%) coincided with no symptom-based

flare.

Discussion

We utilized app-collected daily symptom and weekly

flare data to investigate the characteristics of IIM flares.

On average, patient-reported flares occurred once

every 3 weeks per participant throughout the 3-month

study period. Patient-reported flares were associated

with increased symptom scores (global activity, fatigue,

weakness, myalgia, overall pain) and increased day-to-

day variation of weakness and myalgia. Associations be-

tween day-to-day symptom variation and flares or

increased disease activity in IIM has previously been

reported in qualitative studies [21–24]. Our findings,

therefore, provide further evidence of the role symptoms

play in patient-reported flares and indicate the import-

ance of symptom variation measurement alongside ab-

solute scores.

A high frequency of symptom-based flares, based on

an a priori definition, was identified, occurring once

every 7–11 days per participant throughout the study

period. Symptom-based flares were typically of short

duration (2–3 days). Fatigue flares occurred most fre-

quently, and myalgia flares least so. Previous research

has highlighted the prominent role fatigue plays in IIM

[22–25], and qualitative analysis of interviews carried out

in the MyoPAD study highlighted the short duration of

IIM flares, and fatigue as a predominant symptom [12].

The complex relationship between patient-reported

flares and acute increases in symptoms, represented by

symptom-based flares, is indicated by the concordance

analysis results. Around two-thirds of patient-reported

flares coincided with at least one symptom-based flare.

There was greater mismatch in patient-reported non-flare

weeks, most coincided with at least one symptom-based

flare. There are a number of potential explanations for this.

First, the symptom-based flare a priori definition may have

been too sensitive, therefore, identifying symptom

increases that patients do not deem a flare. Second, an

identified symptom-based flare may have occurred on a

minority of days within the 7-day period prior to the

patient-reported flare questions; for example, a 2-day

fatigue-based flare may have occurred on the first and se-

cond day of a week, but the participant may have deemed

a flare to not have occurred during that week due to low

symptom scores on days 3–7. Third, symptoms or disease

manifestations not measured in this study may have

occurred in patient-reported flare weeks in which a

symptom-based flare was not identified. Finally, patient-

reported IIM flares may not be wholly characterized by

sudden increases in symptoms and are likely more com-

plex than clinicians or researchers may have appreciated.

Functional limitation, inability to perform specific tasks, or

other unmeasured symptoms may account for these

patient-reported flares.

Relation to previous research

Evidence concerning the frequency of patient-reported

IIM flares and associated symptoms is limited. Studies

have not defined flares according to patient-focused

qualities, such as symptoms or functional impact; the

majority of previous studies considering IIM flares have

used definitions based on treatment escalation [26–28].

In accordance with our results, Christopher-Stine et al.

reported patient-reported IIM flares to be associated

with increased symptom scores [29]. A consensus defin-

ition of IIM flare incorporating daily symptom data could

be used in both clinical and research settings. Daily

symptom data collection in larger international IIM

cohorts over longer study periods with frequent,

repeated objective disease activity and disease damage

assessment could facilitate flare definition development

and provide insights into clinical utility/translation.

Detailed qualitative data will also be key to IIM flare def-

inition development. It may be appropriate to follow a

similar approach to that taken by OMERACT, who have

developed consensus definitions of flares in a number of

conditions. For example, both qualitative and quantita-

tive data were utilized in the recent development of a

definition of RA flare, involving clinicians, patients, and

researchers [30–32].

TABLE 4 Numbers of symptom-based flares that did and did not occur during a patient-reported flare week

Symptom-based flare Patient-reported flare Row total

Reported Not reported

Total Occurred 54 (23.2) 94 (40.3) 148 (63.5)

Did not occur 24 (10.3) 61 (26.2) 85 (36.5)
Column total 78 (33.5) 155 (66.5) 233

Each number is expressed as a whole number (percentage). The denominator for the calculations was 233, which is the
total number of eligible weeks in which patient-reported flare questions were answered.

Using daily data to characterise myositis flares
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Limitations

A number of limitations exist. First, app domains were

codesigned with a patient focus group not necessarily

representative of the wider IIM population with regards

to IIM subtype and disease duration; future studies

could consider distinct question sets for individual IIM

subtypes and stages of disease to allow for more spe-

cific characterization of flare in these subgroups.

Second, we analysed data from a small UK adult IIM co-

hort not necessarily representative of the wider IIM

population, thus potentially limiting external validity.

Participants with higher symptom levels or more fre-

quent flares may have been motivated to volunteer for

recruitment; future research should aim to recruit a co-

hort representative of the wider IIM population, specific-

ally in terms of disease activity and disease damage.

Third, information relating to the impact of flares upon

clinical care (i.e. urgent physician assessments, medica-

tion change) was not collected, and participants were

not asked to provide details about why they reported a

flare. Availability of such details may have facilitated

insights into the clinical utility of remote daily symptom

data collection and provided further contextualization of

flares for which no symptom-based flare coincided.

Fourth, the threshold of an increase of at least 10/100

symptom points used in the definition of symptom-

based flares may have been too lenient and resulted in

false identification of irrelevant symptom variations.

Future research on IIM flare definition, as described

above, could include identification of the minimum clin-

ically important difference specific to IIM-related symp-

toms. Finally, this study did not collect repeated IIM

disease activity data throughout the study period, thus

precluding the ability to identify associations between

DASs, patient-reported flares, and symptom-based

flares; identifying such associations in future studies will

provide valuable information on the utility of daily symp-

tom data and potential impact on clinical care. The

benefit of clinicians and patients being able to view daily

symptom data generated in the period since a previous

consultation could be assessed in future studies, thus

clarifying its clinical utility and added value alongside

traditional disease activity measurements. Self-reported

flare is a useful measure when examining time trends

within an individual in clinical settings; however, each

patient’s interpretation of what a flare means might be

different, and is thus potentially less useful when com-

pared across a population.

Clinical and research relevance

Remote daily monitoring could aid detection of defined

IIM flares in clinical and research settings. Remote de-

tection of flare-associated symptom patterns may be

used to alert a clinician, allowing them to instigate/escal-

ate treatment. Efficacy assessment in IIM clinical trials

could be enhanced by remote daily monitoring and flare

detection.

Conclusion

Remote daily symptom data collection via a smartphone-

based app has identified a high frequency of patient-

reported flares (every 3 weeks) and symptom-based flares

(every 7–11 days), based on an a priori definition. Patient-

reported flares were associated with increased symptoms

(global activity, fatigue, weakness, myalgia, overall pain)

and greater day-to-day variation (weakness and myalgia

only). This study highlights the role daily symptom data

could play in future research to develop consensus IIM

flare definitions and assisting in clinical decision making.

Opportunities posed by the digital healthcare revolution

and smartphone app-based daily symptom data collection

make remote flare detection a plausible future capability.
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