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A machine learning approach to identify perspectives of people
living with pulmonary fibrosis

To the Editor:

Copyright ©The authors 2026 Pulmonary fibrosis is a fibrotic interstitial lung disease that is caused by a heterogeneous group of
. o underlying aetiologies [1]. People with pulmonary fibrosis often experience debilitating symptoms,
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e ——— including dry cough, dyspnoea and fatigue, that negatively influence the quality of life of patients [2, 3]

CemeTs Adaiiem Nem- and their families [4]. Understanding perspectives of people with pulmonary fibrosis is important to

Commercial Licence 4.0. For address their unmet care needs.
commercial reproduction rights
and permissions contact

- Social media are used by many patients and their families to search for information and share insights with
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peers about their disease experiences. Social media can serve a valuable source for assessing patients’
Received: 21 Dec 2025 perspectives [5], beyond structured interviews and surveys. Analysing these online conversations through
Accepted: 30 March 2026 social media analysis may provide an opportunity to understand patient perspectives throughout the disease
course. A machine learning approach was previously used to support topic modelling of social media posts
in other areas and could be useful to identify underlying patterns in large data sets.

The objective of this study is to identify perspectives of people living with pulmonary fibrosis by
analysing social media posts with the use of machine learning. We aimed to validate this machine learning
approach by applying human qualitative analysis.

Posts (both main threads and replies) from the platform “Living with pulmonary fibrosis” from Inspire.com
(https:/www.inspire.com/groups/living-with-pulmonary-fibrosis/) were used as a data source with permission
of the platform owner. Prior to the analysis, the dataset was pseudonymised by removing content including
family names, dates and medicine dosages. An unsupervised machine learning technique called BERTopic
[6] was used to extract topic clusters from the posts, involving hierarchical density-based clustering [7] to
find underlying patterns. The optimal number of clusters identified by BERTopic was 315. Model
performance was evaluated through a human-in-the-loop validation process to assess for overlap and to
determine the optimal number of topic clusters. To achieve an optimal balance between topic diversity and
information loss, the number of topic clusters was iteratively reduced from 315 to 100. The reduction process
combined similarity matrices, hierarchical plots [7] and human review of keywords related to each topic
cluster. Similarity matrices were used to evaluate the distinctiveness between clusters, while hierarchical plots
illustrated their structure, enabling assessment of potential information loss when merging similar clusters.
Subsequently, all topic clusters were manually labelled by two researchers (one medical doctor and one
computer scientist) through reading the keywords related to the topic cluster and the top 50 posts within that
topic cluster. Discrepancies in label names were solved by a third researcher (a pulmonologist). The research
team collectively reviewed the list of topic clusters in a research meeting, manually merging clusters where
overlap was identified. This resulted in a final set of 80 topic clusters. These topic clusters were subsequently
grouped into themes, with input and collaboration from the entire research team.

A sentiment analysis was performed by using a pre-trained BERT model. This creates a sentiment
(negative, neutral or positive) per post. Sentiment scores were calculated for topic clusters by subtracting
the number of negative posts from the number of positive posts, divided by positive, neutral and negative

a posts combined. Sentiment scores range from —1 to 1. We considered sentiment scores below —0.5 as
BY NC

negative and above 0.5 as positive.
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'.) People with PF and their families share disease experiences and information on social media,
hoek for providing a novel source for insights in their perspectives. While machine learning analysis shows
updates promise, further refinement is needed to enhance accuracy. https://bit.ly/4cezYmR
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TABLE 1 Results of the topic cluster analysis of posts (Inspire.com) performed with machine learning, along with the associated sentiment

Theme Topic cluster Number of posts  Sentiment score
(number of posts, %) (% of total
posts)
Pharmacological treatment Use and safety of novel and off-label medication 2671 (5.6) 0.1
(7312, 15.5) Pirfenidone: usage, effects and side-effects 1605 (3.4) -0.1
Nintedanib: usage, effects and side-effects 1127 (2.4) -0.1
Prednisone: dosage of use and side-effects 744 (1.6) -0.2
Side-effects with any medication 537 (1.1) 0.2
Mycophenolate mofetil: indication, effects and side-effects 234 (0.5) 0.0
Side-effects of oral and inhaled corticosteroids: fungal infection and thrush 219 (0.5) -0.2
Morphine for relief of breathlessness, cough or pain: dosage of use, effects and side-effects 175 (0.4) 0.1
Supportive care Management of oxygen therapy 6093 (12.9) 0.0
(6868, 14.5) End-of-life care: experience and decision-making for hospice referral 524 (1.1) 0.2
Nocturnal oxygen use 251 (0.5) 0.0
Coping strategies Climatic condition: influences on patients’ symptoms 850 (1.8) 0.0
(6378, 13.5) Diet: appetite loss, weight loss and weight gain 808 (1.7) 0.0
Oximetry use: levels, monitoring and taking measurements at home 769 (1.6) 0.0
Lung function measurements: interpreting and comparing with each other 614 (1 3) -0.1
Pain/discomfort: chest pain, back pain, wearing a bra and muscle cramps 598 (1.3) -0.5
Labour: quitting jobs, disability approval and social security acknowledgement 583 (1 2) -0.1
Physical activity, pulmonary rehabilitation and breathing exercises 430 (0.9) 0.4
Skin rash and photosensitivity: potential causes and protection strategies 244 (0.5) -0.3
Hobbies and activities 239 (0.5) 0.9
Voice hoarseness and singing 214 (0.5) 0.1
Giving up on pets due to health concerns 200 (0.4) 0.2
Daily mobility: mobility scooter, wheelchair and stair lift 199 (0.4) 0.3
Exposure on smoking and asbestos: quitting smoking and legal matters to asbestos exposure 188 (0.4) -0.4
Strategies to improve sleeping 163 (0.3) 0.3
Clubbing and thinning of finger- and toenails: causes and practical issues 162 (0.3) -0.4
COVID-19 pandemic: precautions taken, infectious risk, experience with COVID-19 infection and hospital 117 (0.2) -0.4
admission
Lung transplant Lung transplant: sharing experience, decision-making and aftercare 4240 (9.0) 0.3
(4475, 9.5) Lung transplant: concerns about costs and insurance of aftercare 132 (0.3) 0.0
Lung transplant: waiting list 103 (0.2) 0.5
Peer support Loss of loved ones 2165 (4.6) 0.2
(4057, 8.6) Support groups and webinars 564 (1.2) 0.4
Fear when newly diagnosed and loneliness 412 (0.9) 0.2
Best wishes for recovery 318 (0.7) 0.9
Humour and jokes 204 (0.4) 0.8
Raising awareness 164 (0.3) 0.1
Sharing patient recovery pathway as caregiver 116 (0.2) 0.5
Sharing support for surgery 114 (0.2) 0.6
Continued
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TABLE 1 Continued
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Theme
(number of posts, %)

Topic cluster

Number of posts
(% of total

Sentiment score

posts)

Aetiology, diagnosis and GORD: pharmaceutical, nonpharmaceutical and surgical options 704 (1.5) -0.1
comorbidities Hypersensitivity pneumonitis: exposures and removal 698 (1.5) -0.3
(4165, 8.8) Hypersensitivity pneumonitis: drug-induced pneumonitis 685 (1.4) -0.2

Cardiac comorbidities and complications 443 (0.9) -0.1

Agent Orange and other chemical use in veterinary settings 351 (0.7) -0.2

Idiopathic pulmonary fibrosis: information 319 (0.7) -0.2

CTD-ILDs: information and experience with misdiagnosis 273 (0.6) —-0.2

Familial pulmonary fibrosis: diagnosis and (dis)advantages of genomic testing 256 (0.5) -0.3

Nonspecific interstitial pneumonitis: information and diagnostic trajectory 158 (0.3) 0.1

Pulmonary fibrosis: information and diagnostic trajectory 148 (0.3) -0.3
Scleroderma-associated interstitial lung disease: diagnostic trajectory and eligibility for lung transplant 130 (0.3) -0.1

Decision making Centres of excellence and recommendations 1177 (2.5) 0.4
(3354, 7.1) Choosing healthcare insurance 1037 (2.2) 0.0

Lung biopsy: sharing experience and decision-making 916 (1.9) -0.1
Dissatisfaction with doctors and centres 224 (0.5) -0.2

Symptoms Cough: coping strategies 1866 (3.9) 0.1

(2336, 4.9) Respiratory tract infection and exacerbation 220 (0.5) -0.2
Fatigue: experience with tiredness, causes, remedies 129 (0.3) -0.3
Anxiety and depression: experience, breathing exercises and antidepressive therapy 121 (0.3) -0.1

Nontraditional treatment Stem cell therapy: ongoing research, research outcomes and controversy 699 (1.5) -0.2

(2210, 4.7) Enzyme supplements: efficacy, research results, way of administering, interactions 683 (1.4) 0.1
Antioxidants, NAC and curcumin: efficacy, dosage of use, safety 545 (1.2) 0.1

Laser therapy: efficacy and controversiality 158 (0.3) -0.1

Vitamin D: immunomodulating effects, prevent decalcification, dosage of use 125 (0.3) 0.0

Preventative measures Vaccines: types of vaccinations and timing of administration 492 (1.0) -0.1
(605, 1.3) Face mask: selection, when to use and breathing challenges 113 (0.2) 0.1

Not relevant
(4114, 8.7)

Miscellaneous
(1408, 3.0)

Total 47282

Sentiment scores range from —1 to 1, where negative values indicate negative sentiment and positive values indicate positive sentiment. GORD: gastro-oesophageal reflux disease; CTD-ILD:
connective tissue disease-associated interstitial lung disease; NAC: N-acteylcysteine.
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47 282 posts created from 5 May 2012 to 3 January 2023 were extracted from Inspire.com. Inspire is a
patient platform initiated by the American Lung Association where patients from the USA, along with
their families, share personal experiences. Posts were mainly created by patients, but also by their families,
and can be short stories or replies to other posts. Specific details of the topic clusters, along with their
associated sentiments, are presented in table 1. The most reported theme was pharmacological treatment
(15.5%, n=7312), with discussions on the use and safety of novel and off-label treatments (5.6%, n=2671)
and antifibrotic therapies, including pirfenidone (3.4%, n=1605) and nintedanib (2.4%, n=1127).

Furthermore, supportive care (14.5%, n=6868) was a prominent theme, characterised by many discussions
on the use and management of oxygen therapy (12.9%, n=6093). Coping strategies, mostly related to
managing pulmonary fibrosis at home, were also widely discussed (13.5%, n=6378). Among
symptom-related discussions (4.9%, n=2336), cough was the most frequently discussed (3.9%, n=1866),
followed by discussions on respiratory tract infections and exacerbations (0.5%, n=220), fatigue (0.3%,
n=129), and anxiety and depression (0.3%, n=121). 8.7% (n=4114) of the posts did not contain relevant
information (e.g. instructions regarding platform usage).

Commonly reported topic clusters showed an overall neutral sentiment. The topic cluster “pain and
discomfort” (—0.5) scored negatively. Most topic clusters that regarded peer support had a positive
sentiment score. Furthermore, the topic clusters “lung transplant: waiting list” (0.5) and “hobbies and
activities” (0.5) scored positively.

In this social media analysis, we found that patients and their families discuss a wide variety of topics on
social media to seek information, and share experiences with their disease and beyond. Among reported
symptoms, cough was most frequently discussed, while fatigue and anxiety were also mentioned,
highlighting the psychological impact of pulmonary fibrosis. Beside discussions on disease experiences,
patients and their families appear to support one another remotely by sharing their fears and uplifting each
other with humour. This is reflected in positive sentiment scores observed within the topic clusters under
the theme of peer support. Topic clusters concerning lung transplant waiting lists were more positive in
tone, possibly reflecting hope, while clusters related to pain showed more negativity. Overall, the machine
learning classification of sentiment scores aligned with intuitive interpretations.

Our findings complement prior qualitative studies exploring patient perspectives regarding symptoms,
diagnosis and treatment of pulmonary fibrosis [8-10], adding value by capturing patients’ unsolicited
perspectives. This was reflected in discussions on traditional, and often controversial, therapies being
discussed, such as stem cell therapy, enzyme supplements and laser therapy, that are often not emphasised
in a clinical setting. This could potentially contribute to the spread of misinformation among patients [11—
13]. Conventional methods for collecting patient perspectives are primarily initiated by researchers, which
may introduce bias in the questions asked and the answers sought. Notably, machine learning allows for
efficient (re)sampling of large datasets, an approach that has not been used before in the analysis of social
media posts related to pulmonary fibrosis [11, 12, 14]. This could help detect shifts in patient perspectives
in response to new developments.

Despite growing benefits of machine learning use, limitations exist for applying it in the analysis of social
media posts. Unsupervised machine learning lacks deep contextual understanding and often yields broad or
imprecise output. Furthermore, our human qualitative analysis revealed that not all posts within a topic
cluster were relevant, underscoring the need to detect noise before drawing conclusions. Additionally,
demographics of platform users are unknown and the sample may be skewed toward digitally skilled
individuals. This is a recognised limitation in social media research.

In conclusion, our analysis shows that people with pulmonary fibrosis and their families actively share
experiences and seek disease- and treatment-related information on social media. This approach may help
identify knowledge gaps in care needs and inform patient-centred educational initiatives. While machine
learning offers a promising tool for analysing patient discourse at scale, manual review remains essential to
ensure accuracy. Future research should focus on refining machine learning models using disease-specific
training data to enhance relevance and precision.
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