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Abstract

Background/Objectives: Sjogren’s disease (SjD) flares are incompletely understood. The
patient perspective is critical to closing this gap. This retrospective social media listen-
ing (SML) study characterized the flare lexicon within the online Reddit §jD community
using novel machine learning and natural language processing. Methods: Documents
(posts/comments) were analyzed from the subreddit group “r/Sjogrens” (October 2012
to August 2023). Outcomes were as follows: (1) Frequency of documents mentioning
flare, and contexts in which flare was mentioned; (2) clinical concepts associated with flare
(analyzed using co-occurrence and pointwise mutual information [PMI]); (3) proportion
of flare vs. non-flare documents relevant to SYMPTOMS or TESTING (compared using a
two-proportion z-test); and (4) primary emotions mentioned in flare documents. Results: Of
59,266 documents with 5025 authors, flare was mentioned 3330 times (4.4% of documents
from 19.1% of authors). Flare was discussed as a symptom (1423 instances), disease (13), or
with no clinical category (1890). Flare-associated clinical concepts (co-occurrence > 100 and
PMI? > 3) included SYMPTOMS (pain, fatigue, dryness of eye, xerostomia, arthralgia, stress)
and BODY PARTS (eye, mouth, joints, whole body). More flare vs. non-flare documents
mentioned a SYMPTOM, whereas fewer mentioned a TEST (p < 0.001 for both). Within
flare documents, 36.5% expressed emotions, primarily fear (40.5% of primary emotions),
happiness (17.8%), sadness (15.7%), and anger (15.5%). Conclusions: The SjD community
discusses flare frequently and in context with symptoms, specifically pain, eye and mouth
dryness, and fatigue. Flare conversations frequently involve negative emotions. Addi-
tional research is required to clarify the patient experience of flare, its clinical parameters,
and implications.

Keywords: autoimmune disease; dry eye syndromes; symptom exacerbation; fatigue;
pain; xerostomia

1. Introduction

Sjogren’s disease (SjD) is a chronic autoimmune disorder characterized by lymphocytic
infiltration of the exocrine glands, primarily lachrymal and salivary [1]. SjD onset peaks in
the fifth decade of life, and is nine times more common in women than men [2]. As glan-
dular secretory function progressively worsens over time, patients experience debilitating
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xeropthalmia (dry eyes) and xerostomia (dry mouth) [1]. For women, vaginal dryness is also
common [3]. Patients may eventually experience extraglandular, systemic manifestations
involving the joints and other organs (i.e., skin, kidneys, lungs), as well as the gastrointesti-
nal, reproductive, and central and peripheral nervous systems [1,3,4]. Prevalence estimates
vary, but a 2015 international meta-analysis found 43 cases per 100,000 individuals [2], and
recent data suggest increased SjD incidence subsequent to the SARS-CoV-2 pandemic [5].
The hallmark symptoms of 5jD are dry eyes and mouth, fatigue, arthralgia (joint pain), and
myalgia (tendon and muscle pain) [1,6,7]. Anxiety and depression are also common [8].
SjD is notable for its heterogeneous profile [9,10], with symptoms varying substantially
from patient to patient, day to day, and within each day [7,9-11]; however, compared to the
population as a whole, patients with SjD consistently experience decreased health-related
quality of life (HRQoL) and increased disability [6,7,12].

Importantly, many aspects of the patient experience of SjD remain incompletely under-
stood [7,11,13]. Although medical treatment guidelines suggest that SjD progresses from
dryness or sicca-related symptoms to systemic manifestations that include increased joint
pain and fatigue and abnormal hematologic parameters [14-16], real-world research shows
discordance between subjective patient symptoms and objective laboratory results [13].
This creates the potential for suboptimal care, and also suggests the existence of distinct en-
dotypic profiles and unexplained variations in symptom sensitivity [10,13]. Relevant to this,
Sjogren’s flares, or temporary, acute exacerbations of disease activity, are a poorly under-
stood aspect of patients’ experience of SjD [7,17]. Flares are common in relapsing—remitting
autoimmune diseases, including rheumatoid arthritis (RA) and systemic lupus erythe-
matosus (SLE) [17], and have been well-studied in these conditions, for example, by the
Outcome Measures in Rheumatology Clinical Trials (OMERACT) RA Flare Definition Work-
ing Group [18-20]. In contrast, SjD is a slow-progressing disease [21], and its flares are
quite unusual and not well-studied or defined [11,17]. However, survey evidence, social
media-listening research, patient education websites, and reports from clinical experts
all indicate that some patients with SjD report flare activity [7,11,17,22-25]. Nonetheless,
epidemiologic data quantifying the frequency of flare in SjD are extremely limited, with
one single-center case series (1997-2001, N = 59) reporting a crude prevalence of 15% [17].

Although there is no consensus definition of flare in SjD, existing patient descriptions
of §jD flares describe an unpredictable and sudden onset of one or more symptoms that are
disruptive and worsen over several days before resolving [7,11]. These symptoms include
anxiety and depression, eye irritation/vision issues, fatigue/exhaustion, forgetfulness and
brain fog, global pain, and tingling and numbness [7,11]. Based on limited evidence, no
direct relationship has been identified between flare as defined by patients and changes
in biomarker tests (e.g., erythrocyte sedimentation rate, C-reactive protein, immunoglob-
ulin, or complement C3 or C4 levels) [17]. Additionally, flares are rarely discussed in
the SjD clinical literature [7,11,17], no official definition of §jD flare exists [11], and the
most commonly used assessment indices may not capture all flare symptoms reported
by patients [11,26,27]. Specifically, research evaluating key disease indices, including the
clinician-focused European Alliance of Associations for Rheumatology (EULAR) Sjogren’s
Syndrome Disease Activity Index [ESSDAI] and the patient-focused EULAR Sjogren’s
Syndrome Patient Reported Index [ESSPRI], has found limited responsiveness with exist-
ing patient scores (i.e., the ability to detect small, clinically important changes) and a low
correlation between the ESSDAI and ESSPRI instruments [28]. Such discrepancies pose a
dilemma for clinicians [11,13,29]. Lacking a shared understanding of flare between patients
and physicians (as well as caregivers), there is the potential for under- or over-treatment,
and/or misinterpretation of treatment response [29].
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Social media listening (SML), or the extraction and analysis of information from
social media channels, is an emerging approach used to research real-world patient per-
spectives on topics like disease-related symptomology, diagnosis, medical treatment, and
HRQoL [7,30,31]. SML can also capture clinically meaningful patient experience data
that would otherwise remain overlooked [31]. Because patients on social media sites
openly exchange health-related information, as well as provide and receive social support,
these platforms have emerged as a natural setting to evaluate patient-reported data [31].
Considerable advancements in analytic approaches, including the utilization of natural
language processing (NLP) and machine learning, have substantially enhanced the pre-
cision of this research [31]. SML research is particularly useful in conditions like SjD,
where patient—clinician discordance exists with respect to symptom reporting [13]. The
importance of flare in SjD was identified as a salient patient issue in a prior TREND commu-
nications analysis evaluating sleep and mental health across rheumatic diseases, including
SiD [32]. The objective of this retrospective, non-interventional study was to use SML
to develop a flare lexicon for SjD. Specifically, this analysis sought to gauge the extent
to which the SjD community talks about flares; examine the contexts in which flares are
mentioned; identify overarching clinical concepts associated with flares; and describe the
emotional impact of flares on the SjD community. As such, this lexicon would capture
patients’ experience of flare based on their stated terms regarding SjD-related flare and its
emotional and mental impact.

2. Materials and Methods
2.1. Study Design and Data Source

The study was conducted by TREND Community, a Certified B Corporation that
uses digital health analytics to conduct research using available information on social
media in order to benefit rare disease communities and assist in clinical research related
to patient-defined efficacy and improved patient quality of life. Using the Reddit appli-
cation programming interface, TREND Community downloaded documents (posts or
comments) posted between 16 October 2012, and 7 August 2023, from the subreddit group,
“r/Sjogrens.” This group self-describes as “a science-positive, evidence-based community
for people to discuss Sjogren’s syndrome.”

The study design was evaluated by an independent, commercial institutional review
board (IRB) (Western Institutional Review Board), which determined that this research
was exempt from IRB approval under Common Rule parts 45 CFR x 46.104(d)(2) and
45 CFR x 46.104(d)(4). Part 45 CFR x 46.104(d)(2) exempts research that includes only in-
teractions involving educational tests, survey or interview procedures, or observations
of public behavior, as long as this information is recorded in such a manner that the
identity of study subjects cannot readily be ascertained. In this case, the authors of
r/Sjogrens are voluntary, anonymous participants in a publicly visible discussion board.
Part 45 CFR x 46.104(d)(4) exempts research involving the use of secondary, identifiable
private information and/or biospecimens in situations where this information is recorded
by the investigator in such a manner that the identity of the subjects cannot be readily
ascertained, the investigator does not contact the subjects, and the investigator will not
re-identify the subjects. Additionally, because Reddit does not collect or publicly release
demographic information, such data were not available for this analysis (except in cases
where authors voluntarily disclosed their demographics, in which case precautions were
taken to protect individual data).



Rheumato 2025, 5, 14

40f 15

2.2. Outcomes

This study aimed to construct a flare lexicon by identifying and analyzing the following
within the dataset: (1) Flare recognition, including frequency of flare documents and how
the term “flare” was discussed; (2) the overarching clinical concepts associated with flare
(i.e., the clinical concepts mentioned in the same context as flare); (3) the proportion of flare
vs. non-flare documents mentioning terms relevant to the clinical categories of SYMPTOM
and TEST; and (4) the most common emotions mentioned in flare documents.

2.3. Data Processing

The subreddit document dataset was analyzed using TREND Community’s propri-
etary NLP engine, the Clinical Span Recognition and Linking (CSRL) system. CSRL uses
machine learning and pattern-matching techniques to extract clinical terms of interest
related to SjD (e.g., “flare”, “fatigue”, “dry mouth”, “doctor”) from social media documents
and links these terms to overarching concepts. To do this, the engine recognizes and
extracts clinical terms related to each of 24 distinct, broad clinical categories, including
SYMPTOM, DISEASE, BODY PART, DRUG, TEST, MEDICAL SPECIALTY, and EMOTION.
Note that CSRL captures all iterations of clinical terms (e.g., “flare”, “flare-up”, “flaring”)
and categorizes these terms not only based on the term itself, but also the context in which
it is used (Figure A1l). Next, the extracted terms are linked to specific clinical concepts
from an existing lexical knowledge base, called TRENDnet. TRENDnet was built using
the SNOMED [33] and RxNorm [34] vocabularies within the Unified Medical Language
System (UMLS) [35], a National Institutes of Health-sponsored collection of vocabularies
used to organize and understand biomedical terminology. RxNorm and SNOMED provide
coverage of a vast number of internationally recognized medical terms. To find the closest
(i.e., synonymous) concept for each term in TRENDnet, terms were linked to concepts uti-
lizing cosine similarity (a measure of distance between data points in a shared vector space)
between term frequency-inverse document frequency-encodings based on character 3-g.

To explore the potential emotional and mental impacts of flare experiences, the dis-
tribution of emotions mentioned in flare documents was examined. As noted above,
EMOTION was 1 of the 24 categories used for term extraction. Extracted emotions were
classified as related to 1 of the 6 primary emotions (anger, disgust, fear, happiness, sad-
ness, and surprise); these primary emotions were initially identified by Ekman [36], and
subsequently supported as semantically distinct by Bann and Bryson [37]. Before being
categorized as primary emotions (e.g., fear), EMOTION terms were binned into specific
secondary emotions (e.g., “worry” — worry; “nervous” — nervousness). Importantly, al-
though this analysis was conducted to classify language related to mental health, it was
not intended to diagnose any mental health conditions.

2.4. Statistical Analysis

To put the prevalence of flare into perspective, the proportion of documents mention-
ing flare was compared to that of each SYMPTOM concept. To understand how “flare” was
discussed in conversation, the instances in which CSRL recognized >2 “flare” mentions un-
der a single clinical category were tabulated. To measure the strength of association between
flare and other clinical concepts, co-occurrence and pointwise mutual information (PMI)
were used. Co-occurrence refers to the number of documents in which two concepts oc-
curred together (e.g., “flare” and “dryness of eye”). PMI is a measure of association utilized
in information theory and NLP to determine the relative probability of 2 concepts occur-
ring together compared to the probability of the 2 concepts occurring independently [38].
Because PMI tends to give high scores to rare events [39], a variant of PMI, namely PMI?,
was used for this study. With conventional PMLI, if a concept occurred only once across all
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documents, but it occurred with “flare,” it would receive a high PMI score. PMI? aims to
correct for this bias by boosting scores for high-frequency concept pairs.

The frequencies of broad clinical categories (SYMPTOM, TESTING) mentioned in
flare vs. non-flare documents were compared using a two-proportion z-test. To ensure
consistency across these comparisons, document length was controlled for. This was done
because longer documents are naturally more likely to mention any clinical category, leav-
ing open the possibility of document length confounding observed differences between
flare and non-flare documents. Document length was controlled for by stratifying the
dataset by document length (i.e., number of characters) into the following bins: (0-100),
(101-200), (201-400), (401-800), and (>801). Each stratum was analyzed separately. The null
hypothesis was that the true proportions of flare documents and non-flare documents with
at least one mention of that clinical category type were equivalent. For statistical testing,
the two-sided alternative hypothesis was that they were different, and the alpha level, indi-
cating statistical significance, was set at 0.05. For statistically significant results, Cohen’s h
was used to determine effect size. All analyses were conducted using Python (Version 3.10),
specifically the NumPy (version 1.23.5) and statsmodels (version 0.13.5) packages.

2.5. Patient and Public Involvement

This work builds upon prior patient-led work to define Sjogren’s flare, which culmi-
nated in a poster presentation at the EULAR 2023 Annual Meeting [11]. This presentation
sparked a workshop and panel discussion conducted in collaboration with Sjogren Europe
(a federation of national associations representing patients with SjD), which ultimately led
to the genesis of this paper. These discussions included three authors of this paper (CB,
CPB, LJS), two of whom are also SjD patients. During these discussions, patient participants
voiced their experiences with flare, which helped to inform the patient-focused research
objective and outcomes of this work. Sjogren Europe will also help to disseminate these
study results to relevant, wider patient communities.”

3. Results

On the date of document download (7 August 2023), the subreddit group had
4193 posts and 55,073 comments from 5025 authors, for a total of 59,266 documents. Au-
thors were primarily from the US, but also Argentina, Canada, England, France, Germany,
India, Ireland, the Netherlands, Norway, Singapore, and Taiwan.

“Flare” was mentioned 3330 times in 2598 /59,266 (4.4%) documents from 962 /5025
(19.1%) authors in the r/Sjogrens subreddit community. Flare was discussed as a SYMP-
TOM in 1423 instances or a DISEASE in 13 instances, although most flare mentions did
not adhere to a specific clinical category (1890 instances) (Figure A2). The only symptoms
more common than flare were pain (7.4% of all documents), dryness of eye (6.5%), and
xerostomia (5.8%) (Figure 1). Fatigue (4.3%) was mentioned at a similar rate as flare (4.4%).
Symptoms less common than flare, in descending order, were arthralgia, swelling, stress,
neuropathy, headache, feeling tired, pruritus, and dry skin (all <3% of documents).

Figure 2 shows the clinical concepts that co-occurred most frequently with flare within
flare documents (i.e., seen in the same context as flare), as well as the uniqueness of
these in relation to flare documents using PMI?. The concepts associated with flare (co-
occurrence > 100 and PMI? > 3) included SYMPTOMS (seven concepts: symptoms, pain,
fatigue, dryness of eye, xerostomia, arthralgia, and stress); BODY PARTS (four concepts:
eye, mouth, joints, and whole body); MEDICATIONS (three concepts: pharmaceutical
preparations, prednisone (the same class of medication as prednisolone) and Plaquenil (the
brand name for hydroxychloroquine)); and MEDICAL PROFESSIONALS (two concepts:
rheumatologist and physicians).
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Figure 1. The Proportion of Documents Mentioning Symptoms in the Dataset. This bar chart repre-
sents the distribution of the 12 most common SjD symptoms recognized by CSRL in the r/Sjogrens
subreddit community.
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Figure 2. Flare Clinical Associations. The shaded area represents clinical concepts that co-occurred
most frequently within flare documents with the highest degree of uniqueness (co-occurrence > 100
and PMI? > 3).

Figure 3 shows the proportion of flare and non-flare documents that mention any
terms categorized as SYMPTOM or TEST, stratified by document length. After stratifying
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for SYMPTOM in all document lengths (p < 0.001 for all); and for TEST in each stratum
(p < 0.001) except the shortest (<100 characters; p = 0.06) and the longest (>801 characters;
p = 0.07) documents (Table 1). The effect size for the difference in SYMPTOM mentions for
flare vs. non-flare ranged from small to medium, while the effect size for TEST mentions
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Figure 3. Proportion of Flare and Non-Flare Documents That Mention SYMPTOM or TEST, Stratified
by Document Length. After stratifying for document length, a higher proportion of flare vs. non-
flare documents mentioned a SYMPTOM, whereas a lower proportion mentioned a TEST. This
was statistically significant for SYMPTOM in all document lengths (p < 0.000001 for all); and for
TEST in each stratum (p < 0.001) except the shortest (<100 characters; p = 0.06) and the longest
(>801 characters; p = 0.07) documents. The asterisks indicate which differences in proportions
between the Flare and Non-Flare groups are statistically significant.

Table 1. Results of Z-Tests and Cohen’s h for Comparison of Flare vs. Non-Flare Documents
Mentioning SYMPTOM or TEST.

SYMPTOM TEST
Stratum V4 P Cohen’s h V4 p Cohen’s h
(0-100) 7.56 <0.000001 0.607 —1.86 0.062689 NA
(101-200) 8.14 <0.000001 0.452 —3.54 0.000397 —0.235
(201-400) 10.25 <0.000001 0.423 —4.95 0.000001 —0.210
(401-800) 8.20 <0.000001 0.352 —4.03 0.000057 —0.158
(>801) 5.44 <0.000001 0.261 —1.82 0.068489 NA

Figure 4 displays the distribution of primary emotions and their relative secondary
emotions in flare documents. A total of 351/962 (36.5%) flare authors in the r/Sjogrens
subreddit community expressed an emotion across 546/2598 (21.0%) flare documents. Most
emotions expressed were negative, such as fear (40.5% of primary emotions expressed),
sadness (15.7%), anger (15.5%), and disgust (7.3%). Positive emotions were also indicated,
such as happiness (17.8%).
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Figure 4. Distribution of Emotions in Documents That Mention Flare. Emotion terms were first
binned into specific secondary emotions, represented by the outer ring of the circle, before being
categorized into 1 of 6 primary emotions, shown in the inner ring.

4. Discussion

This SML study shows that the 5§D community is discussing flare frequently. In
the r/Sjogrens subreddit, flare was among the top five symptoms mentioned, with more
than one in four conversations containing mention of flare. The heterogeneous, systemic
nature of S5jD was also visible in these results, with some patients reporting swelling, stress,
neuropathy, headache, fatigue, pruritus, and dry skin in addition to flare and other hallmark
symptoms of the disease. This study also shows that, when the SjD community discusses
flare, they do so in the context of symptoms, rather than testing. Most commonly, when
discussing flare symptoms, patients mentioned pain, dryness of the eyes and mouth, and
fatigue. Other associated concepts included stress, as well as the clinical concept of the
whole body. Flare also has an emotional impact on patients, wherein conversations about
flare frequently mention fear. Collectively, these clinical concepts and emotional impacts
may substantially affect a patient’s HRQoL, including daily functioning and social and
psychological well-being [7].

Beyond SjD, the methodological framework used in this study—combining SML with
NLP and machine learning—may have broader applicability. Autoimmune conditions such
as SLE, RA, and fibromyalgia also involve unpredictable symptom fluctuations [20,40-42]
and patient—clinician discordance in the perception of disease activity [43—45]. Applying
similar approaches in these contexts could facilitate the development of condition-specific
lexicons that capture the lived experience of flare in patients’ own words. In the longer
term, such insights may also contribute to personalized treatment strategies by providing
clinicians and researchers with complementary, patient-reported data that can inform
decisions about disease monitoring and therapeutic intervention.

This SML study confirms prior research regarding the frequency and characteristics
of §jD flare [7,11], providing valuable corroboration on topics that have been historically
underexamined [7,11,17]. Over one decade of follow-up, approximately 20% of patients
discussed SjD flare, a proportion that aligns with the 15% prevalence observed in a 2005
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multi-year case series [17]. This study also confirms the varied and symptomatic patient
experience of flare, as identified previously in only two studies [7,11]. In another SML
study, conducted from April 2019 to March 2021, of relevant SjD content from Twitter,
Reddit, and other publicly accessible patient forums, the symptom domains most strongly
associated with flare were (in order of frequency) neuropathy; cognitive fatigue and brain
fog; eye irritation; other vision issues; fatigue and exhaustion; nausea and digestive issues;
emotional struggle; joint, bone, and muscle pain; and dry mouth. Patients also expressed
that flare symptoms severely impacted their ability to think and move [7]. More recently, an
effort to define patient flares was initiated by seven members of the Patient Advisory Group
(PAG) associated with the European NECESSITY project. The symptoms that PAG members
discussed as being most prominent with flare included dryness, fatigue, morning stiffness,
global pain, forgetfulness and brain fog, depression and anxiety, and sleep disorders [11].
Captured in all of this research, including the present study, is the finding that patients
with SjD experience a wide range of symptoms during Sjogren’s flare episodes.

The failure to recognize disease activity in SjD, including flare, may cause failure to
treat and therefore the potential for SjD-related damage to accrue [46]. This situation has
been observed in RA, where no valid mechanistic biomarkers exist to identify flares [20],
although flare frequency and duration are associated with radiographic deterioration, in-
creased cardiovascular disease risk, and reduced physical activity [20,47-49]. The potential
to overlook disease activity is especially likely in SjD because subjective manifestations
of S§jD (pain, fatigue, etc) are difficult to measure objectively, and patient interoception
and perception may modify their experience of symptom severity. This was observed
in the UK Primary Sjogren’s Syndrome Registry (UKPSSR; N = 688), wherein Bezzina
et al. 2017 found that subjective symptoms of pain and fatigue were strong predictors of
patient sensitivity to SjD-related ocular and oral dryness [13]. Using the same registry,
Tarn et al. 2019 identified four distinct endotypic profiles of SjD based on patient-reported
symptom severity, with corresponding clinical and biological profiles, as well as therapeutic
responses [10].

Understanding patient-reported, subjective measures of flare may be critical to pre-
venting damage accrual. Therefore, there is a need to further develop the definition of
“disease activity” to encompass both objective physician evaluation (e.g., objective tests,
biomarkers, evaluation of organ damage) and the patient’s subjective experience, including
flare. While the ESSPRI instrument seeks to incorporate the patient perspective, it may
fall short of identifying the true complexity of disease burden once patient experience
is accounted for. Following on this, and with findings from the current study showing
that flares are a salient feature of the patient experience, additional research is warranted
to comprehensively define and clarify the clinical expressions of SjD flare, including a
responsive patient-reported outcomes measure. A clear definition of flare would also help
patients, caregivers, and physicians determine when clinical intervention is warranted.
This is especially important for patients who have difficulty accessing care and those who
may not recognize flare until after the fact (for example, if symptom|[s] come on gradually
and/or resolve quickly). Finally, defining flare is also highly relevant in the context of
new drug development, as clinical trial outcomes that do not consider flare may neglect to
detect elements of drug effectiveness (or lack thereof) [7,29].

To accomplish this, the S5jD community may look to a similar effort undertaken in
the RA disease space. Lacking a standard definition of flare to measure its intensity and
impact, the OMERACT RA Flare Definition Working Group set out in 2009 to develop such
a tool [18,20]. This effort culminated in the RA Flare Questionnaire (RA-FQ), a five-item
patient-reported outcome with potential use in both daily practice and clinical trials [19,50].
Patients with RA who completed the RA-FQ have reported that the questionnaire has
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potential applicability in enhancing patient-provider communication, as well as monitoring
of day-to-day status and self-management [50].

Strengths and Limitations

This research is timely as it corresponds with US Food and Drug Administration
guidance encouraging the consideration of patient perspectives in clinical research [51], rec-
ognizing the role of patient-generated data in the development of real-world evidence [52],
and recommending social media analysis as a specific strategy for qualitative and quan-
titative data collection [53]. Furthermore, user information is private, which may allow
authors to post more candidly about sensitive topics, and with fewer privacy barriers to
participation (e.g., no risk of being recognized).

With respect to limitations, baseline demographic information, including patient
diagnosis, was not captured or controlled for because such information was not consistently
available. While some authors explicitly self-identified as having SjD, the diagnosis could
not be verified for each author because the dataset was derived from a public online
forum. Additionally, this study was not able to evaluate the duration of flares, nor did
it capture or control for documents that mentioned patient comorbidities. The former
warrants additional research because existing patient research indicates that temporal
patterns are an intrinsic quality of flare [7,11], while the latter creates the potential for
confounding, especially since some patients with SjD also have diseases with recognized
flare patterns (e.g., SLE, RA, and fibromyalgia) [1,20,40—42]. Concepts linked to flare were
limited to those that exist in the lexical knowledge base, in this case, TrendNet. Although
the emotional state of patients in flare documents was captured, these are not indicative
of mental health diagnoses, and caution is warranted in interpreting these results. Finally,
these data are primarily from US authors, and selection bias may exist [54] because it
is not known whether this Subreddit patient population is representative of the general
population (research suggests demographic disparities in social media data) [55].

5. Conclusions

This SML analysis confirms that flares are a salient and consistent feature of the SjD
patient experience. The 5jD community is discussing flares frequently and in context with
their symptoms, specifically pain, dryness of the eyes and mouth, and fatigue. The emo-
tional impact of flares is also evident, wherein flare conversations frequently mention fear
and other negative emotions. Additional research is required to more clearly understand
the patient experience of Sjogren’s flare, define the clinical parameters of flare, and clarify
the clinical implications of such disease activity.
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Appendix A
Input Statement Clinical Linking to
Entity Extraction Concepts
“My flare up was already “My flare up was already
waning so I...” waning so I...” Flare
SYMPTOM
j'...in a super flare up, which “_..in a super flare up, which
is causing my symptoms..." is causing my symptoms..." Flare
NO LABEL
“...I've never had a joint “...I've never had a joint i
pain issue though... pain issue though... Arthralgia
SYMPTOM
“...difference in my “...difference in my
symptoms based on food. | symptoms based on food. Signs and
did... 1 did... Symptoms
SYMPTOM

Figure A1. Example of Clinical Entity Recognition and Linking (CSRL). Note that CSRL categorizes
clinical terms not only based on the term itself, but also the context in which it is used. Words in upper
case represent broad clinical categories under which clinical terms were recognized and extracted.

Flare Recognition

swerov I /23

DISEASE | 13

o carecony I 1250

0 500 1000 1500 2000

Figure A2. Clinical Categories in Which CSRL Recognized > 2 Instances of “Flare” Mentions. CSRL
recognized the term flare used as a SYMPTOM in 1423 mentions or a DISEASE in 13 mentions,
although most 1890 flare mentions did not adhere to a specific clinical category.
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