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Figures 3 and 4 illustrate the positive correlations between various sleep issues and
associated physical and mental health symptoms in these communities. The x-axis
quantifies co-mentions—how often a sleep issue and a symptom appear together—
while the y-axis shows NPMI scores to gauge the strength of correlation. Figure 3
reveals that ‘insomnia’ is associated with symptoms such as ‘anxiety’, ‘dizziness’,
and ‘depression’ for the Sjogren’s community. Figure 4 shows a broader connection
spectrum for the lupus community. ‘Insomnia’ here was associated with a variety of
symptoms ranging from ‘moon face’, ‘anxiety’, and ‘depression’ to ‘weight gain’,
‘migraine’, ‘brain fog’, and ‘headache’.
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Introduction
Sjégrens and lupus are chronic autoimmune diseases that share symptoms such as joint pain,

skin rashes, fatigue, and poor sleep quality. Clinical screenings and guidelines used in these
communities lack a standard evaluation for sleep disorders. Unrecognized sleep disorders
contribute to impaired quality of life and a proinflammatory state which can compromise optimal
disease management. Characterizing these sleep symptoms through social listening may
improve the understanding and ultimate development of effective sleep education, recognition,
and management strategies for individuals with these disorders.

Materials and Methods
Data were collected from 10 public subreddits: 9 subreddits were for lupus (including systemic

lupus erythematosus, discoid lupus erythematosus), containing 212,060 posts/comments from
2010 to 2023; and 1 subreddit was for Sjogrens, containing 52,690 posts/comments from 2012
to 2023. We used an analytical engine leveraging natural language processing techniques and
features a clinical entity recognition model designed to extract clinical terms from social media
text. After extracting all clinical terms from the data, we computed normalized pointwise mutual
information (NPMI) scores, which range from —1 to 1 for negative to positive correlations, for
pairs of medical terms. These scores helped us identify any clinical findings correlated with
sleep issues, defined as any conditions or disturbances that adversely affect sleep quality or
duration.

Results
The top sleep issues reported in the Sjogrens community were insomnia (144 mentions), sleep

apnea (66), narcolepsy (23), sleepiness (21), sleep disturbances (14), and cataplexy (7). In the
lupus community, the top sleep issues reported were insomnia (642 mentions), sleepiness
(157), narcolepsy (124), sleep apnea (106), sleep paralysis (37), sleep deprivation (29),
idiopathic hypersomnia (29), sleep disturbance (18), hypersomnia (11), and cataplexy (10). In
Sjogrens, the NPMI scores highlighted the correlation of ‘insomnia’ with ‘anxiety’, ‘dizziness’,
‘depression’, ‘weakness’, ‘nausea’, and ‘brain fog’; NPMI scores were 0.289 down to 0.213;



‘sleep apnea’ was correlated with ‘fibromyalgia’ and ‘anxiety’. For the lupus community,
‘insomnia’ was correlated with ‘moon face’, ‘anxiety’, ‘depression’, ‘weight gain’, ‘migraine’,
‘brain fog’, and ‘headache’; NPMI scores were 0.27 down to 0.203; ‘sleep apnea’ was correlated
with ‘fatigue’, with an NPMI score of 0.259.

Conclusions
The results showed that insomnia, sleepiness, sleep apnea, and narcolepsy are commonly

reported sleep issues among individuals living with Sjogrens and lupus, highlighting the
complexity of sleep-related burdens. NPMI scores emphasized the numerous connections
between sleep issues and other symptoms. These findings further underscore the need to better
understand this relationship as a mitigating factor in the optimal management of these

disorders. Addressing sleep issues will improve quality of life for those living with Sjogrens and
lupus. This study also demonstrates the potential of social media to provide real-world evidence
to inform clinical practices, monitor change, and drive research for those living with rheumatic
diseases.
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