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Abstract. Chronic obstructive pulmonary disease (COPD) costs Ontario's healthcare
system $1.5 billion annually. Primary care practitioners (PCPs) often struggle to
integrate clinical guidelines into their workflows. This paper examines the potential
of Clinical Decision Support Systems (CDSS) embedded in electronic medical
records (EMRs) to address this challenge. Barriers to adoption, facilitators, and
technical solutions like SMART on FHIR are discussed to promote future CDSS use
and interoperability.
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1. Background

Chronic obstructive pulmonary disease (COPD) imposes a $1.5 billion annual cost on
Ontario’s healthcare system [1]. Primary care practitioners (PCPs), as frontline providers,
often lack tools that deliver real-time, actionable insights at the point of care. This
research explored the development of a Clinical Decision Support System (CDSS)
integrated into electronic medical records (EMRs) to improve COPD management.
CDSS can translate clinical guidelines into timely, evidence-based support, enhancing
PCPs' ability to manage complex cases effectively [2].

2. Methodology

This study employed a user-centered, iterative approach involving stakeholder
engagement, a literature review, and prototyping. Stakeholders included ten Ontario-
based COPD and EMR experts and two individuals with lived experience. The IDEO
design thinking framework guided prototyping and refinement based on user feedback.
Existing tools and workflows were evaluated using the GUIDES Checklist to ensure best
practices in CDSS design [3-5].
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3. Results

SMART on FHIR addresses interoperability challenges by enabling seamless health
information exchange across EHRs, reducing administrative burdens and enhancing
clinical workflows. Tools like CDS Hooks provide context-aware, real-time decision
support, delivering tailored insights to improve efficiency and care quality. Stakeholders
emphasized the importance of integrating these tools into workflows to minimize
disruption and maximize adoption [6, 7].

4. Discussion

Interoperability remains a barrier, with vendor-specific forms hindering scalability. Al-
enhanced CDSS can improve diagnostic accuracy and workflow optimization but faces
challenges like biases and data integration gaps. Policies like Bill C-72 and the Pan-
Canadian Interoperability Roadmap are essential for advancing standards and fostering
a connected, efficient healthcare system [8-10].

5. Conclusion

CDSS has the potential to transform COPD management through interoperability and
user-centered design. Collaboration among policymakers, clinicians, and developers is
essential to overcome barriers and build a more connected, efficient healthcare system.

References

[1] Health Quality Ontario. Chronic obstructive pulmonary disease quality standard. 2023. Available from:
https://www.hqgontario.ca/Portals/0/documents/evidence/quality-standards/qs-chronic-obstructive-
pulmonary-disease-quality-standard-2023-en.pdf

[2] Wang Y, Guo Y, Zeng L, et al. Health outcomes in patients with COPD and the association with
pulmonary rehabilitation: a systematic review and meta-analysis. Respir Res. 2018;19(1):158. Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5932331/

[3] The Guides Project. Available from: https://www.guidesproject.org/

[4] IDEO U. What is design thinking? Available from: https:/www.ideou.com/pages/design-
thinking?srsltid=AfmBOoojLm_MHG7BD95-BL2Dc0Xqt1KihV_351G0XO00f-6DuqgQNkgpKm

[5] Newcastle University. Unified theory of acceptance and use of technology. Available from:
https://open.ncl.ac.uk/theories/2/unified-theory-of-acceptance-and-use-of-technology/

[6] Min J, Steinberg E. The role of clinical decision support in enhancing healthcare quality: opportunities
and challenges. MedCity News. 2022 Aug. Available from: https:/medcitynews.com/2022/08/cds-
hooks-the-so-what-of-fhir-for-clinicians/

[71 Smile CDR. SMART on FHIR introduction. Available from:
https://smilecdr.com/docs/smart/smart_on_fhir_introduction.html

[8] Digital Health Canada. FHIR: a choice or a necessity? Available from:
https://digitalhealthcanada.com/thir-a-choice-or-a-necessity/

[9] Infoway. Catching FHIR in Canada: SMART on FHIR and CDS Hooks join the FHIR implementations
working group agenda. Available from: https:/infocentral.infoway-inforoute.ca/en/news-
events/spotlights/3460-catching-thir-in-canada-smart-on-fhir-and-cds-hooks-join-the-fhir-
implementations-working-group-agenda

[10] Osler. Canada introduces sweeping bill to mandate tech and data interoperability in healthcare. Available
from: https://www.osler.com/en/insights/updates/canada-introduces-sweeping-bill-to-mandate-tech-
and-data-interoperability-in-healthcare/



https://www.hqontario.ca/Portals/0/documents/evidence/quality-standards/qs-chronic-obstructive-pulmonary-disease-quality-standard-2023-en.pdf
https://www.hqontario.ca/Portals/0/documents/evidence/quality-standards/qs-chronic-obstructive-pulmonary-disease-quality-standard-2023-en.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5932331/
https://www.guidesproject.org/
https://www.ideou.com/pages/design-thinking?srsltid=AfmBOoojLm_MHG7BD95-BL2Dc0Xqt1KihV_35lG0XOOf-6DuqQNkgpKm
https://www.ideou.com/pages/design-thinking?srsltid=AfmBOoojLm_MHG7BD95-BL2Dc0Xqt1KihV_35lG0XOOf-6DuqQNkgpKm
https://open.ncl.ac.uk/theories/2/unified-theory-of-acceptance-and-use-of-technology/
https://medcitynews.com/2022/08/cds-hooks-the-so-what-of-fhir-for-clinicians/
https://medcitynews.com/2022/08/cds-hooks-the-so-what-of-fhir-for-clinicians/
https://smilecdr.com/docs/smart/smart_on_fhir_introduction.html
https://digitalhealthcanada.com/fhir-a-choice-or-a-necessity/
https://digitalhealthcanada.com/fhir-a-choice-or-a-necessity/
https://www.osler.com/en/insights/updates/canada-introduces-sweeping-bill-to-mandate-tech-and-data-interoperability-in-healthcare/
https://www.osler.com/en/insights/updates/canada-introduces-sweeping-bill-to-mandate-tech-and-data-interoperability-in-healthcare/

