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Characteristics of Digital Health-based Symptom-monitoring
Interventions for Patients with Lung Cancer: A Systematic Review
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Purpose: This systematic review examined the characteristics and reported outcomes of digital health-based
symptom-monitoring and symptom-management components for patients with lung cancer. Methods: This
review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 statement and
was registered in PROSPERO (CRD420261362833). PubMed, Embase, Cochrane Library, CINAHL, RISS, and
DBpia were searched from inception to February 23, 2026. Studies were included if they utilized digital
health-based symptom monitoring to adults with lung cancer or lung cancer-inclusive mixed-cancer populations
and reported intervention-related outcomes. Study characteristics, intervention components, digital health
modalities, and outcome variables were extracted and analyzed. Methodological quality was assessed using
the Joanna Briggs Institute Critical Appraisal Checklist. Results: Ten studies were included. Digital health
modalities included mobile applications, web-based systems, institution-provided electronic devices, and
interactive voice-response systems. Interventions commonly incorporated symptom reporting, severity
classification, automated alerts, self-management information, and clinician feedback. Digital health-based
symptom monitoring showed potential for improved symptom burden and quality of life; however, outcomes
varied across studies. Positive outcomes were observed in some studies that included alerts and clinician’s
responses in case of symptom deterioration. Evidence regarding unplanned healthcare utilization remained
limited. Conclusion: Digital health-based symptom monitoring in studies among patients with lung cancer
showed potential to support early identification of symptom deterioration and symptom management in some
studies; however, the findings should be interpreted cautiously because symptom-management components
varied across studies. Future studies should clearly define symptom items, assessment timing, intervention
duration, and feedback systems according to the treatment trajectory and symptom characteristics.
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No  Author (year) QI Q@2 Q3 o™ 5 Q6 Q7 Q8 Q Q10 Q11 Q12 Q13
JBI critical appraisal checklist for randomized controlled trials
Al Onsuz & Can (2026) + U/C  + + - + + + + U/C - + +
A2 Lvetal. (2025) + U/C o+ + - + + + + Uu/Cc - + +
A3 Leeetal. (2023) + + + - - + + + + + + + +
A4 Nipp etal. (2022) + U/Cc o+ - - + - + + u/Cc - + +
A5  Greer et al. (2020) + + + - - + - + + + + + +
A6 Baschetal. (2016) + + + - - + - + + U/C - + +
A7  Yountetal. (2014) + U/C  + - - + - + + U/C  + + +
JBI critical appraisal checklist for cohort studies
A8  Amouinetal (2025 N/A N/A + U/C U/C + + + + U/C + N/A N/A
A9  McClaine et al. (2024) + + + + + + + + U/C + + N/A N/A
A10  Chengetal. (2021) 4 4 4 4 4 4 4 4 4 4 + N/A N/A

JBI, Joanna Briggs Institute; +, yes; -, no; U/C, unclear; N/ A, Not applicable

For RCTs, Ql=true randomization; Q2=allocation concealment; Q3=baseline similarity; Q4=participant blinding; Q5=blinding of those
delivering treatment; Q6=identical treatment between groups except the intervention of interest; Q7=outcome assessor blinding; Q8=same
outcome measurement; Q9=reliable outcome measurement; Q10=complete follow-up and adequate description/analysis of differences during
follow-up; Ql1=analysis according to randomized groups; Q12=appropriate statistical analysis; Q13=appropriate trial design and accounting

for deviations from standard RCT design.

For Cohort studies, Ql=similar groups recruited from the same population; Q2=similar exposure measurement; Q3=valid and reliable exposure
measurement; Q4=identification of confounding factors; Q5=strategies to address confounding factors; Q6=participants free of the outcome at
baseline or at exposure; Q7=valid and reliable outcome measurement; Q8=sufficient follow-up time; Q9=complete follow-up and description/
exploration of reasons for loss to follow-up; Q10=strategies to address incomplete follow-up; Ql1=appropriate statistical analysis.
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Figure 1. Flow diagram of study selection (PRISMA 2020).
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Table 3. Outcomes of the RCT and Observational Studies Included in the Review

(1) RCT study
Results
Author . . Unpl d
No. Study design Delivery mode Alert Feedback nplanne
(year) y 2 Y Sﬁ?r%?:ln QoL healthcare
utilization
Al  Onsuz & Can RCT Application Automatic Automatic + -
(2026)
A2 Lvetal RCT Application Automatic Y +
(2025)
A3 Leeetal RCT Application N N - -
(2023)
A4  Nippetal. RCT Institution- Y N = =
(2022) provided
electronic
devices
A5 Greeretal RCT Application Y Y - - -
(2020)
A6  Baschetal RCT Institution- Y Y + +
(2016) provided (ER visit)
electronic
devices +
Web (home)
A7  Yountetal RCT IVR Y Y - - -
(2014)

Note. +: Significant improvement; -: No significant improvement.

ER=Emergency room; GI=Gastrointestinal; [VR=Interactive voice response; N=No; QoL=Quality of life; RCT= Randomized controlled trial; Y=Yes.
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Appendix 2. Search Strategy

Pubmed

("lung neoplasms"[Mesh] OR "lung neoplas*"' OR "pulmonary neoplas*' OR "lung cancer*" OR "cancer of the lung" OR "lung
tumor*" OR "lung malignanc*" OR "lung nodule*" OR "lung mass*" OR "NSCLC" OR "Non-Small Cell Lung Cancer" OR
"Squamous Cell Carcinoma" OR "Adenocarcinoma" OR "SCLC" OR "small cell lung cancer") AND ("Symptom
Assessment"[Mesh] OR "Patient Reported Outcome Measures"[Mesh] OR "Patient Outcome Assessment'[Mesh] OR

*11

"Diagnostic Self Evaluation"[Mesh] OR "symptom report*" OR "symptom monitor*" OR "self report*' OR "symptom manage
OR '"symptom experience*' OR "symptom intervention*' OR 'electronic patient reported outcome*' OR "electronic
patient-reported outcome*" OR "ePRO*" OR "e-PRO*" OR "PROMIS" OR '"Patient Reported Outcome*') AND ("Digital
Health"[Mesh] OR "Internet-Based Intervention"[Mesh] OR "Patient Portals"[Mesh] OR "Mobile Applications"[Mesh] OR
"Telemedicine"[Mesh] OR "Information Technology"[Mesh] OR "Computers, Handheld"[Mesh] OR "Cell Phone"[Mesh] OR
"Mobile Phone*" OR "Mobile Device*" OR "Handheld Device*" OR "Handheld Phone*" OR "applicat*' OR "Tablet Computer*"

OR "mHealth" OR "eHealth" OR "online based*" OR "Web based*")

Embase

(lung cancer'/exp OR 'lung neoplasm*' OR 'lung tumor'/exp OR 'Tung mass*' OR 'lung nodule' OR 'NSCLC' OR 'mon small cell
lung cancer' OR 'SCLC' OR 'small cell carcinoma' OR 'lung adenocarcinoma' OR 'squamous cell carcinoma' OR 'cancer of the
lung' OR 'lung malignanc*') AND ('symptom assessment'/exp OR 'self report*' OR 'symptom report* OR ‘symptom manage*’
OR ‘symptom experience*’ OR ‘symptom intervention*” OR 'patient-reported outcome'/exp OR 'ePRO' OR 'e-PRO' OR
'electronic patient record'/exp OR 'electronic patient reported outcome'/exp) AND (‘web-based intervention'/exp OR
'telehealth'/exp OR 'digital health'/exp OR 'mhealth' OR 'mobile application'/exp OR 'mobile phone'/exp OR 'handheld
device'/exp OR 'digital technology'/exp OR 'wearable electronic device'/exp OR 'mobile device')

Cochrane

(MeSH [Lung Neoplasms] OR (lung NEXT malignanc*) OR "lung mass" OR "lung nodule" OR "cancer of the lung" OR "lung
tumor" OR "NSCLC" OR "non small cell lung cancer" OR "SCLC" OR "small cell carcinoma" OR "lung adenocarcinoma" OR
"squamous cell carcinoma”) AND (MeSH [Symptom Assessment] OR MeSH [Patient Reported Outcome Measures] OR
MeSH descriptor:[Diagnostic Self Evaluation] OR "symptom monitor" OR (self NEXT report*) OR (symptom NEXT report*)
OR (symptom NEXT manage*) OR (symptom NEXT experience*) OR (symptom NEXT intervention*) OR "electronic patient
reported outcome*" OR "ePRO" OR "e-PRO" OR "Patient Reported Outcome") AND (MeSH [Mobile Applications] OR MeSH
[Internet-Based Intervention] OR MeSH [Digital Health] OR MeSH [Telemedicine] OR MeSH [Cell Phone] OR MeSH
[Computers, Handheld] OR MeSH [Wearable Electronic Devices] OR "Mobile Phone*" OR "Handheld Device" OR "Handheld
Phone" OR (applicat*) OR "Tablet Computer" OR "mHealth" OR "eHealth" OR "online based" OR "Web based")

CINAHL

(MH "Lung Neoplasms+" OR MH "Adenocarcinoma of Lung+" OR "lung neoplas*' OR "pulmonary neoplas*" OR "lung
cancer*"' OR "cancer of the lung" OR "lung tumor*"' OR "lung malignanc*" OR "lung nodule*" OR "lung mass*" OR "Non Small
Cell Lung Cancer" OR "NSCLC" OR "Squamous Cell Carcinoma" OR "Adenocarcinoma" OR "SCLC" OR "small cell lung
cancer") AND (MH "Patient-Reported Outcomes+" OR MH "Electronic Health Records+" OR MH "Self Report+" OR "electronic
patient reported outcome*" OR "electronic patient-reported outcome*" OR "ePRO*" OR "e-PRO*"' OR "PROMIS" OR "Patient
Reported Outcome*" OR "symptom report*' OR "symptom monitor*" OR "self report*" OR "symptom manage*"' OR "symptom
experience*" OR "symptom intervention*") AND (MH "Telehealth+" OR MH "Internet-Based Intervention" OR MH "Digital
Health+" OR MH "Mobile Applications" OR MH "Computers, Hand-Held" OR MH "Digital Media" OR MH "Smartphone" OR
"Mobile Phone*" OR "Mobile Device*" OR "Handheld Device*"' OR "Handheld Phone*"' OR "applicat*" OR "Tablet Computer*"
OR "mHealth" OR "eHealth" OR "online based*" OR "Web based*")
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