SUPPLEMENTARY MATERIALS
Supplementary Materials for Hybrid Quantum–Classical AI Models for Secure Communications: A Systematic Review
The supplementary materials provide the search strategy used to identify relevant studies and a checklist showing where the applicable PRISMA 2020 reporting items are addressed in the manuscript.

Supplementary Table S1: Information Sources and Search Strategy
The initial literature search was completed on February 15, 2026, and an updated search was conducted from July 8 to July 10, 2026. The search covered peer-reviewed studies published between January 1, 2020, and July 10, 2026. Earlier publications were considered only when required to explain foundational concepts and were not counted among the 30 primary studies.

	Information source
	Search coverage
	Search terms used
	Limits

	IEEE Xplore
	Title, abstract, and index terms
	(“hybrid quantum-classical” OR “quantum machine learning” OR “quantum neural network” OR “quantum kernel” OR “variational quantum”) AND (“secure communication” OR cybersecurity OR “intrusion detection” OR “quantum key distribution” OR QKD OR “post-quantum cryptography” OR PQC OR “quantum network”)
	English; journal and conference papers; 2020–2026

	ACM Digital Library
	Title, abstract, and keywords
	Same conceptual search string, adapted to the platform’s Boolean search format
	English; research articles and conference papers; 2020–2026

	ScienceDirect
	Title, abstract, and keywords
	Same conceptual search string, adapted to the platform’s search fields
	English; research articles; 2020–2026

	SpringerLink
	Title, abstract, and bibliographic metadata
	Same conceptual search string, adapted to the platform’s search interface
	English; journal and conference papers; 2020–2026

	Wiley Online Library
	Title, abstract, and keywords
	Same conceptual search string, adapted to the platform’s Boolean operators
	English; research articles; 2020–2026

	Backward citation searching
	Reference lists of eligible studies
	Titles and cited studies relevant to the four architecture categories were assessed using the same eligibility criteria
	Publication period and eligibility criteria applied


Search yield: The combined database and backward-citation searches identified 1,540 records before deduplication. After 240 duplicate records were removed, 1,300 records remained for screening. Source-specific retrieval counts were not retained consistently across all platforms and are therefore not reported.



Supplementary Table S2: Applicable PRISMA 2020 Reporting Checklist
The checklist covers the PRISMA 2020 items relevant to the design and synthesis of this review. Items related to effect-measure specification, statistical meta-analysis, reporting-bias synthesis, sensitivity analysis, certainty assessment, automation-assisted screening, protocol registration, and data-sharing procedures were excluded because these methods were either not performed or not applicable.

	PRISMA item
	Reporting requirement
	Location in the manuscript

	1
	Identify the report as a systematic review
	Title

	2
	Provide a summary of the review objective, information sources, eligibility period, included studies, methods, principal findings, limitations, and conclusions
	Abstract

	3
	Explain the rationale for the review in relation to existing knowledge
	Sections 1.1 and 1.2

	4
	State the review aim and research questions
	Section 1.3

	5
	Specify the inclusion and exclusion criteria and explain how studies were grouped for synthesis
	Sections 3.3 and 4.1

	6
	Identify the databases and other information sources searched and provide the latest search dates
	Section 3.2 and Supplementary Table S1

	7
	Present the search concepts, terms, fields, limits, and platform-specific adaptations
	Section 3.2 and Supplementary Table S1

	8
	Describe how records were screened, how eligibility decisions were made, and how disagreements were resolved
	Section 3.4

	9
	Describe the data-extraction procedure
	Section 3.5

	10a
	Identify the security and performance outcomes extracted
	Section 3.5

	10b
	Identify other extracted variables, including architecture, dataset, testbed, hardware, comparator, limitations, and maturity
	Section 3.5

	11
	Describe the methodological-quality and risk-of-bias assessment method
	Section 3.6 and Table 2(a)

	13a
	Explain how studies were assigned to the three evidence domains
	Sections 2.5, 3.7, and 4.1

	13b
	Describe how numerical results and missing, heterogeneous, or incomparable outcomes were handled
	Section 3.7

	13c
	Describe how individual-study results were tabulated and grouped
	Section 3.7 and Tables 3–5

	13d
	Describe and justify the synthesis method, including why statistical meta-analysis was not conducted
	Section 3.7

	16a
	Report the study-selection results from identification to final inclusion
	Section 3.4 and Figure 2

	17
	Present the characteristics of each included study
	Tables 3–5

	18
	Present the methodological-quality and risk-of-bias results
	Section 3.6, Tables 2(a) and 2(b), and Section 4.1

	19
	Present the principal quantitative findings of the individual studies
	Tables 3–5 and Sections 4.2–4.4

	20a
	Summarize the studies contributing to each evidence domain
	Sections 4.2–4.4

	20c
	Explain variation among study findings through differences in datasets, baselines, hardware, protocols, costs, and maturity
	Sections 4.2–4.6

	23a
	Interpret the findings in relation to the reviewed evidence and existing knowledge
	Sections 5.1–5.4

	23b
	Discuss limitations of the included evidence
	Section 5.5

	23c
	Discuss limitations of the review process
	Section 5.5

	23d
	Explain implications for research, practice, standards, policy, and migration
	Sections 5.4, 5.6, and 7



