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Introduction

(just content talk, no code yet)
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Introduction

— In 2018, 55% of the world's population resided in urban areas, a figure projected
to increase to 68% by 2050

— In 2014, there were 1 billion smartphone users; 2026, the number is nearly 4.69
billion and is forecasted to reach 5.83 billion by 2028

SOCIETAL CHANGE OF ACTIVITY PATTERNS
Digitalization makes urban everyday life more convenient and let people move less.

— mHealth interventions, often software on smartphones (apps), have small to
moderate - short-term - effects in physical activity promotion

— But given that: Intervention Impact = Reach X Effectiveness X Receptivity
; mHealth apps have global potential
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u Introduction

— mHealth apps harness personal data, having high reach and context-sensitive
information ; but only about actual smartphone users

— Artificial intelligence (Al) can process huge amounts of data

— Al algorithms can deliver theory-based stimuli and tasks, enhancing the
effectiveness

— Level up "Just-in-Time Adaptive Interventions"”

through Al (e.g., personalizing feature adaptions in real-time; )
— But Al is highly energy consuming , though having “green”
options

MAIN REVIEW QUESTION
How do smartphone-based Al systems access and promote physical in urban areas?
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u Research Gap (existing)

Table 1: Previous Reviews regarding mHealth, Al, and PA

Source of Year mHealth Al System(s) | Psychosocial | Inclusion / Sustainability
evidence (citation) Outcome(s) (Smartphone) Determinants | Ethics

Domin et al. 2021

An et al. 2023 Q

Brons et al. 2024 Q Q
Gabarronetal. 2024 (V] (v o

Canzone et al. 2025 Q Q

QO 000
00000

Note: Al = Artificial Intelligence, mHealth = mobile Health, PA = Physical Activity
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Aim

The aim is to summarize how smartphone applications based on artificial
intelligence assess and promote physical activity in urban areas.

The review will explore to what extent the applications integrate
psychosocial factors, consider inclusion of diverse groups and ethics
as well as sustainability in the development and implementation process.

8 29.06.2026 PASC 2026 | MS2C - Serving Inference: Leveraging HPCs in the Age of Generative Al



u Research Team

— Kai M. Gensitz, Department of Health Science, Institute for Sport Science, University of Bern,
Switzerland, E-Mail: kai.gensitz@unibe.ch

— Shawan Mohammed, Chair for Distributed Signal Processing, RWTH Aachen University,
Germany, E-Mail: mohammed@ice.rwth-aachen.de

— Daniela E. Strockl, Medical Informatics, University of Applied Science Karnten, E-Mail:
D.Stroeckl@fh-kaernten.at

— Marc Augustin, Social Medizin, EvH Bochum, Germany, E-Mail: marc.augustin@evh-
bochum.de

— Claudio R. Nigg, Department of Health Science, Institute for Sport Science, University of
Bern, Switzerland, E-Mail: clauido.nigg@unibe.ch

— Ciara McCormack, Department of Sport Science and Nutrition, National University of
Ireland Maynooth, E-Mail: ciara.a.mccormack@mu.ie

9 29.06.2026 PASC 2026 | MS2C - Serving Inference: Leveraging HPCs in the Age of Generative Al


mailto:kai.gensitz@unibe.ch
mailto:kai.gensitz@unibe.ch
mailto:kai.gensitz@unibe.ch
mailto:kai.gensitz@unibe.ch
mailto:kai.gensitz@unibe.ch
mailto:mohammed@ice.rwth-aachen.de
mailto:mohammed@ice.rwth-aachen.de
mailto:mohammed@ice.rwth-aachen.de
mailto:mohammed@ice.rwth-aachen.de
mailto:mohammed@ice.rwth-aachen.de
mailto:mohammed@ice.rwth-aachen.de
mailto:mohammed@ice.rwth-aachen.de
mailto:D.Stroeckl@fh-kaernten.at
mailto:D.Stroeckl@fh-kaernten.at
mailto:D.Stroeckl@fh-kaernten.at
mailto:D.Stroeckl@fh-kaernten.at
mailto:D.Stroeckl@fh-kaernten.at
mailto:D.Stroeckl@fh-kaernten.at
mailto:D.Stroeckl@fh-kaernten.at
mailto:marc.augustin@evh-bochum.de
mailto:marc.augustin@evh-bochum.de
mailto:marc.augustin@evh-bochum.de
mailto:marc.augustin@evh-bochum.de
mailto:marc.augustin@evh-bochum.de
mailto:marc.augustin@evh-bochum.de
mailto:marc.augustin@evh-bochum.de
mailto:clauido.nigg@unibe.ch
mailto:clauido.nigg@unibe.ch
mailto:clauido.nigg@unibe.ch
mailto:clauido.nigg@unibe.ch
mailto:clauido.nigg@unibe.ch
mailto:ciara.a.mccormack@mu.ie
mailto:ciara.a.mccormack@mu.ie
mailto:ciara.a.mccormack@mu.ie
mailto:ciara.a.mccormack@mu.ie
mailto:ciara.a.mccormack@mu.ie
mailto:ciara.a.mccormack@mu.ie
mailto:ciara.a.mccormack@mu.ie

u

b

Review process
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u Research Gap (closed)

Table 2: Previous Reviews and Upcoming Review regarding mHealth, Al, and PA

Source of Year mHealth Al System(s) | Psychosocial | Inclusion / Sustainability
evidence (citation) Outcome(s) (Smartphone) Determinants | Ethics

Domin et al. 2021 Q
An et al. 2023 Q 6 (%)
Brons et al. 2024 (V] (/] (V] (%
Gabarronetal. 2024 (V] (V) o (%
Canzone et al. 2025 Q Q 9 Q
Gensitz et al. 20267 Q Q Q Q Q Q

Note: Al = Artificial Intelligence, mHealth = mobile Health, PA = Physical Activity; T under review
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Methods

(equally content and code talk)
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Determining review framework

— Scoping Review following PRISMA extension (PRISMA-ScR; ): overview
about research field to identify existing knowledge

— Study protocol for preregistration: Eligibility criteria with PCC scheme
— Population: All adults (18+)

- Concepts (article should include outcome, intervention, phenomenon, and have implementation information).
a) Outcome: Physical Activity Behavior
b) Intervention: Mobile Health via Smartphone
c) Phenomenon: Artificial Intelligence Systems
d) Implementation: System Idea and Development Process
1) Psychosocial Determinants
2) Target Group Inclusion and Ethics
3) Sustainability Considerations

— Context: Urban areas globally
— Types of evidence sources: (protocols of) primary studies
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Review process

14
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u Used software for review process

— Reference workflow: citation management in Zotero

— Human screening: calibration, conflict resolution, and reviewer accountability in
Covidence

— Pipeline coding: vibe-coded with ChatGPT Codex VS Code extension 5.5;
human-on-the-loop review, correction, and specification

— Pipeline execution: self-hosted inference
— secure API calls through GPUStack on University of Bern servers

— Models: gpt-oss-120b for screening/extraction decisions; gwen3-
embedding-0.6b for chunking and retrieval

— Citation searching: seed references processed with citationchaser
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SCIENCE

Review execution
Human-in-the-loop
Eligibility criteria are human-defined

Calibration/test sample are
screened first

Conflicts and threshold are
adjudicated

Pipeline perform repeatable work
Outputs are auditable

k humans decide; pipeline works /

~

human-

human-

u Different ways of using Al in the project

16

SOFTWARE \

Code development
Human-on-the-loop

Codex/ChatGPT produced implementation
drafts

Human reviewed direction and errors

Human intervened for failures or design
choices

Final accountability stays with the human
experts

worked and often chose; humans supervised
and corrected
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Workflow: Al-assisted review pipeline

Input Sample Validate Refine Run Outputs
records (and human reference planned threshold prompt/schema if remaining sample decisions,
PDFs) + Al run check gate fails metrics, logs

>

Refine and rerun validation

Title/Abstract 10% calibration + 5% test set Sensitivity >=95%; PABAK >=80%
Full-Text test sample with PDF evidence Sensitivity >=95%; PABAK >=80%
Data Extraction 4 papers, many fields Concordance >=80%; Accuracy >=90%

PABAK = prevalence-adjusted and bias-adjusted kappa (Byrt et al., 1993)
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Results

(little content and much code talk)
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Flow diagramm of included studies

Identification of new Studies via Databases

Identification

Records identified from

databases (n = 3650):
- Scopus (n = 1285)

- Web of Science (all collections) (n = 856)
- MEDLINE (Pubmed) (n = 592)

- ACM Digital Library (n = 419)

- |IEEE Xplore (n = 361)

- APA PsycINFO (Ovid) (n = 116)

- SPORTDiscus (EBSCOhost) (n = 21)

Identification of new Studies via other Methods

!

A

Records removed before screening (n = 1453):
- Duplicates identified manually (n = 25)

- Duplicates identified by Covidence (n = 1428)

- Marked as ineligible by automation tools (n = 0)

Records identified from other

sources (n = 1499):

- Search alert (n = 10)

- Citation searching (n = 1494)
- Backward (n = 993)
- Forward (n = 496)

Records removed before screening (n = 133):
- Duplicates identified manually (n = 1)

- Duplicates identified by Covidence (n = 132)

- Marked as ineligible by automation tools (n = 0)

!

Screening

Records screened (n = 2197)

Reports sought for retrieval (n
=494)

Records excluded (n = 1703)

Records screened (n = 1366)

Records excluded (n = 1335)

Reports assessed for eligibility
(n =493)

Records not retrieved (n = 1)

Reports sought for retrieval (n
=31)

Reports not retrieved (n = 0)

Studies excluded (n = 413):
- No intervention (n = 56)

- not urban context (n = 1)

- language not en/de (n = 2)

- no physical activity (n = 96)

- not adult population (n = 5)

- wrong publication type (n = 41)

- no smartphone technology (n = 63)

- no artificial intelligence (n = 149)

Reports assessed for eligibility
(n=31):

Studies excluded (n = 15):
- No intervention (n = 3)

- not urban context (n = 0)

- language not en/de (n = 0)

- no physical activity (n = 1)

- not adult population (n = 0)

- wrong publication type (n = 5)

- no smartphone technology (n = 1)

- no artificial intelligence (n = 5)

L2

Inclusion

Total studies included in
review (n = 75)
Reports of total included
studies (n = 96)

19  29.06.2026

Reports included (n = 16):
- Search alert (n = 8)
- Citation searching (n = 8)

- Backward (n=1)

- Forward (n=7)

Figure 2: PRISMA 2020 Flow
Diagram (Page et al., 2021)
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u Decision Matrix: Title/Abstract

Title/Abstract calibration set (n=223)

27 48
(12.1%) (21.5%)

Human = 1 (include)

Human Decision

0 (exclude)

139 9
(62.3%) (4.0%)

Human

Al = 0 (exclude) Al =1 (include) Figure 3.1: Comparison of false

Al Decision positive/negative hits from Al
(Title/Abstract)
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u Decision Matrix: Title/Abstract

Title/Abstract test set (n=110)

)
o
=
3]
=
g 0 15
I (0.0%) (13.6%)
c
£
c
o =
@ T
&)
)
(]
c
£
©
T3
o
>
g 8
I (7.3%)
c
@
IS
=}
T
Al =0 (exclude) Al =1 (include) Figure 3.2: Comparison of false
Al Decision positive/negative hits from Al

(Title/Abstract)

21 29.06.2026 PASC 2026 | MS2C - Serving Inference: Leveraging HPCs in the Age of Generative Al



b

u Decision Matrix: Full-Text

Full-Text test set (n=50)

©
g,
=
@)
=
- 1 9
I (2.0%) (18.0%)
c
£
c
O -5
@ T
&
o
(]
c
£
)
£3
@
>
g 2
< (4.0%)
c
©
=
>
I
Al =0 (exclude) Al =1 (include) Figure 3.3: Comparison of false
Al Decision positive/negative hits from Al

(Full-Text)

22  29.06.2026 PASC 2026 | MS2C - Serving Inference: Leveraging HPCs in the Age of Generative Al



b

u

Flow diagramm of included studies

Identification of new Studies via Databases

Identification

Records identified from

databases (n = 3650):
- Scopus (n = 1285)

- Web of Science (all collections) (n = 856)
- MEDLINE (Pubmed) (n = 592)

- ACM Digital Library (n = 419)

- |IEEE Xplore (n = 361)

- APA PsycINFO (Ovid) (n = 116)

- SPORTDiscus (EBSCOhost) (n = 21)

Identification of new Studies via other Methods

Screening

Records screened (n = 2197)

A

Records removed before screening (n = 1453):
- Duplicates identified manually (n = 25)

- Duplicates identified by Covidence (n = 1428)

- Marked as ineligible by automation tools (n = 0)

Records identified from other

sources (n = 1499):

- Search alert (n = 10)

- Citation searching (n = 1494)
- Backward (n = 993)
- Forward (n = 496)

Records removed before screening (n = 133):
- Duplicates identified manually (n = 1)

- Duplicates identified by Covidence (n = 132)

- Marked as ineligible by automation tools (n = 0)

Reports sought for retrieval (n
=494)

Records excluded (n = 1703)

Records screened (n = 1366)

Records excluded (n = 1335)

Reports assessed for eligibility
(n =493)

Records not retrieved (n = 1)

Reports sought for retrieval (n
=31)

Reports not retrieved (n = 0)

Inclusion

Total studies included in
review (n = 75)
Reports of total included
studies (n = 96)

Studies excluded (n = 413):
- No intervention (n = 56)

- not urban context (n = 1)

- language not en/de (n = 2)

- no physical activity (n = 96)

- not adult population (n = 5)

- wrong publication type (n = 41)

- no smartphone technology (n = 63)

- no artificial intelligence (n = 149)

Reports assessed for eligibility
(n=31):

Studies excluded (n = 15):
- No intervention (n = 3)

- not urban context (n = 0)

- language not en/de (n = 0)

- no physical activity (n = 1)

- not adult population (n = 0)

- wrong publication type (n = 5)

- no smartphone technology (n = 1)

- no artificial intelligence (n = 5)
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Reports included (n = 16):
- Search alert (n = 8)
- Citation searching (n = 8)

- Backward (n=1)

- Forward (n=7)

Figure 2: PRISMA 2020 Flow
Diagram (Page et al., 2021)
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Al validation across all review stages

Il Sensitivity / concordance [ Specificity / accuracy I PABAK

100
80
60
40
20

0

Percent T/A calibration T/A test set Full-Text test Extraction
set (n=223) (n=110) set (n=50) (n=4 papers)
Error bars show 95% Cls; T/A = Title/Abstract, PABAK = prevalence-adjusted and bias-adjusted kappa Figure 4: Validation thresholds

comparison (Human Consensus
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uw \What we found — content wise

— 96 reports / 75 unique approaches: 35/75 positive physical activity, 10/75
mixed/null/declining effects, others had no outcome reporting

— Context: setting rarely (19/75) specified (15 urban, 4 urban/rural)

— Al systems:. machine learning (28), reinforcement learning (18), rule-based
hybrid (17), deep learning (16), generative Al (11), recommender systems (9)

— Psychosocial theory: Behavior change techniques were commonly reported
(64) but for 41/75 study approaches no exact theory to Al linkage was possible

— Inclusion/ethics: 69/75 mentioned consent/ethics review, while only 9
addressed equity/accessibility/underserved groups and only 5 reported
algorithmic fairness, explainability, interpretability, or bias safeguards

— Sustainability: 35/75 mentioned scalability/cost, but only 15 reported ecological

impacts, mostly battery or low-power sensing
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uw Token usage: Title/Abstract stage

Mean tokens per item +/- SD, n=3907

Total I 3.0k +/- 665
Prompt I 2.3k +/- 514
Response 691 +/- 214
Embedding 0+-0
PDF text 0+-0
PDF visual 0+-0

Figure 5.1: Token usage per

Tokens
review stage (Title/Abstract)
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u Token usage: Full-Text stage

Mean tokens per item +/- SD, n=516. PDF text, visual, and embedding tokens appear only in this stage.

Total I 28.6k +/- 13.6K
Prompt 4.3k +/- 1.5k
Response 708 +/- 156
Embedding I 12.1k +- 6.7k
PDF text 7.8k +/- 4.3k
PDF visual 3.6k +/- 2.5k
0 12.5k 25.0k 37.5k 50.0k
Tokens Figure 5.2: Token usage per

review stage (Full-Text)
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u Token usage: Data Extraction stage

Mean tokens per item +/- SD, n=96

Total | 133.1k +/- 46.3k

Prompt I 125.0k +/- 46.2K
Response 8.2k +/- 937
Embedding 0+-0
PDF text 0+-0
PDF visual 0+-0
0 50.0k 100.0k 150.0k 200.0k
Tokens Figure 5.3: Token usage per

review stage (Data Extraction,
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Local operational resources logged

Energy CO2eq
Title/Abstract _ 52.284 Wh Title/Abstract
Full-Text _ 25.736 Wh Full-Text
Data extraction - 13.836 Wh Data extraction
0 15 30 45 60 0 0.5 1 1.5

| Total: 0.092 kWh | 0.003 kg CO2eq

— CodeCarbon further logged water consumed = 0.0 and WUE = 0.0

— Human-only comparator: about 21.5 kWh metabolic energy for typing-like deskwork

Excludes software development and testing, prompt engineering, setup work, embodied hardware, institutional overhead, and any unlogged citation-searching savings.
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0.897 g
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u Estimated resources used with UBELIX

Energy CO2eq
Title/Abstract _ 787.357 Wh Title/Abstract _ 483 g
Full-Text _ 1035.257 Wh Full-Text _ 124231 g
] 300 600 900 1200 0 38 75 113 150
| Total: 2.564 kWh | 0.308 kg CO2eq Flgure 6.2 Resource usage

— UBELIX estimate uses H100 TDP = 350 W, PUE = 1.580, grid intensity = 120 g CO2eq/kWh
— IT energy before PUE = 1.623 kWh; estimates gpt-120b-oss and gwen3-embedding-0.6b via GPUStack service

Excludes software development and testing, prompt engineering, setup work, embodied hardware, institutional overhead, and any unlogged citation-searching savings.
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u Estimated resources used in total

Energy (kWh)
Local CodeCarbon . 0.092 kWh
CO02eq (kg)
Local CodeCarbon I 0.003 kg

UBELIX facility values are only estimates and not directly measured during the pipeline process

Excludes software development and testing, prompt engineering, setup work, embodied hardware, institutional overhead, and any unlogged citation-searching savings. Figure 6.3: Resource usage
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u Logged time: humans vs Al

1 Human comparator time . Pipeline runtime

Title/Abstract Human 1321
[ saved 12.6 h (95.2%) ]

n=3907 Pipeline 0.6 h

Full-Text Human 46.8 h
| saved 45.1 h (96.2%) ]

n=516 Pipeline 1.8 h

Data extraction Human 46.0 b
| saved 44.7 h (97.1%) ]

n=96 Pipeline 1.3 h

Figure 7: Time spent per review
Hours o 10 20 30 40 50 stage (Human vs Al)

I Total logged reviewer time saved: 102.3 h | Transfer/setup: 13.4 h | Pipeline-only potential: 115.7 h
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Conclusion

(equally content and code talk)
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u Findings — content wise

— Outcomes and context: effects for physical activity are promising but uneven

and need durabilityy, dropout, and subgroup testing; setting is often
underspecified

— Theory and Al logic: behavior change techniques are common but theory
linkage is weak; document inputs, policies, confidence, and fallback logic

— Equity and inclusitivity: Ethics approval reporting is not enough; pre-register
analyses, accessibility needs, bias checks, and oversight procedures

— Sustainability: Resource use is rarely measured; report battery drain, data
transfer, compute location, kWh, and CO2eq would be advised
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Limitations — content wise

— Heterogeneous evidence: 96 reports mixed RCTs, protocols, feasibility studies,
technical evaluations, and secondary analyses; findings map patterns but we
cannot compare effectiveness

— Study clustering uncertainty: 75 unique approaches were reconstructed from
reports, but overlap may remain when related protocols, algorithms, and
outcome papers were unclear

— Incomplete reporting: setting, subgroup characteristics, algorithm transparency,
equity safeguards, and sustainability metrics were often missing or weakly
specified

FUTURE RESEARCH QUESTION
For whom, and with which theoretical mechanisms as well as equity and sustainability
considerations can Al-based mHealth interventions meaningfully support physical activity?
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u Findings — code wise

— Feasible workflow: Self-hosted Al models can support title/abstract screening,
full-text screening, and data extraction within auditable scoping review pipeline

— Human accountability: currenlty only review support, not replacement; humans
defined criteria, validate samples, adjudicate conflicts, and approve stage gates

— Validation: confusion matrices, field-level extraction checks, and resource logs
make Al assistance inspectable and are in place

— Next steps: repeat the process across topics and institutions to learn when self-
hosted inference is reliable and where it fails

36 29.06.2026 PASC 2026 | MS2C - Serving Inference: Leveraging HPCs in the Age of Generative Al



Limitations — code wise

— Sampled validation only: good agreement was shown in validation samples,
but false negatives and extraction errors remain possible in the full corpus

— Model- and workflow-dependent: results are dependent on parsing quality,
prompt/schema choices, English/German language policy, and the specific self-
hosted large language and embedding models with limited size used

FUTURE OPPORTUNITY
Team-up with interested researchers and developers to make the Al-assisted review
pipeline a user-friendly software for the whole scientific community.
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Contact

Study
protocol:

Released
software:

Kai Gensitz, M.Sc. O GitHub >0,
Doctoral Candidate
Kai.gensitz@unibe.ch

+41 31 684 87 12 BORIS Portal Datasets:
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