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Objective and review question:
This scoping review mapped applications of AI in respiratory and pulmonary health across clinical, critical-care and public-health settings, and identified conditions for their safe adoption. We asked: (1) How is AI being applied in respiratory and pulmonary fields? (2) Which AI methods are used and for what purposes (e.g. diagnosis, treatment, monitoring, prediction, health promotion)? (3) What conditions and safeguards are reported as necessary for safe and responsible implementation?
Inclusion and exclusion criteria:
We included English-language publications up to June 2025 that (a) described the development, evaluation or application of AI (including machine learning, expert systems, pattern recognition, voice analysis and large language models); and (b) focused on respiratory or pulmonary health or closely related domains (respiratory care, critical care/ICU, respiratory therapy, sleep, smoking/tobacco, pediatrics, public health and health promotion). We considered peer-reviewed journal articles, substantial conference papers and comprehensive reviews, as well as focused editorials. We excluded studies without a substantive AI component; studies outside respiratory/pulmonary-related domains and publications not in English. Consistent with a scoping review, final inclusion was based on interest, potential impact and representativeness.
Information sources and search strategy:
Search terms were organised into two concept blocks combined with AND. The techniques block included: “artificial intelligence”, “AI”, “machine learning”, “ML”, “expert system”, “pattern recognition”, “voice analys*”, and “large language model*”. The applications block included: “pulmonary”, “respiratory care research”, “critical care”, “ICU”, “public health”, “smoking”, “tobacco”, “respiratory acoustics”, “sleep”, “pulmonary function testing”, “pediatrics”, “diagnosis”, and “treatment”. Within each block, terms were combined with OR, and searches were run in subsets to ensure that all concepts were represented. The strategy was explicitly iterative: initial terms were not fixed a priori but were refined and expanded as new concepts appeared in the retrieved literature (for example, “respiratory acoustics” was added after identifying an article on this topic). Results were considered both by relevance ranking and by citation counts. At all stages, decisions about whether to carry records forward to screening were informed by their interest, potential impact and representativeness for the overall landscape of AI in respiratory and pulmonary health.
Evidence selection and data-charting:
Records were downloaded and de-duplicated. Titles and abstracts were screened against the criteria, followed by full-text assessment of potentially eligible articles. Data were charted using a structured form capturing bibliographic details, domain, AI approach, implementation insights, main outcomes or performance indicators, and reported enablers, barriers and ethical or safety-related conditions. The form was refined iteratively several times as new patterns and applications emerged.
Number and type of sources; synthesis and presentation: 
The search yielded over a million results, which makes a systematic review unmanageable. The top 500 results in terms of relevance were scanned. Of these, 49 were finally included. Synthesis was narrative and descriptive. Studies were organised by (1) application domain and purpose (e.g. clinical respiratory care, ICU, respiratory therapy, sleep, smoking/tobacco, pediatrics, public health/health promotion) and (2) type of AI method. Within this framework we summarised how AI was used, reported performance, implementation context and the conditions and safeguards identified as critical for safe adoption, highlighting gaps and promising directions for future work.
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