
1

Anmerkungen zum Titel »Protocols«



Anmerkungen/Quellen zum Titel

DR. ANDREW D. HUBERMAN

Die Gebrauchsanweisung 
für den menschlichen Körper

1. Auflage Oktober 2026
Deutsche Erstausgabe Oktober 2026

© 2026 Andrew Huberman
© 2026 Knaur Verlag

Ein Imprint der Verlagsgruppe  
Droemer Knaur GmbH & Co. KG

Landsberger Straße 346, 80687 München
Alle Rechte vorbehalten. Das Werk darf – auch teilweise – nur mit  

Genehmigung des Verlags wiedergegeben werden.
Die Nutzung dieses Werks für Text- und Data-Mining  
im Sinne des § 44b UrhG bleibt explizit vorbehalten.

Redaktion: Jürgen Bolz
Projektleitung: Michelle Hegmann

Covergestaltung: Verlagsgruppe Droemer Knaur  
nach einer Vorlage von Jenny Carrow

Satz und Layout: Adobe InDesign im Verlag
ISBN 978-3-426-28486-5

Kontaktadresse nach EU-Produktsicherheitsverordnung:  
produktsicherheit@droemer-knaur.de

Die amerikanische Originalausgabe erschien 2026  
unter dem Titel Protocols: An Operating Manual for the Human Body  

bei Simon & Schuster, New York.

Die in diesem Buch enthaltenen Hinweise und Tipps wurden  
vom Autor und dem Verlag sorgfältig geprüft und haben sich in  

der Praxis bewährt. Jedoch wird keine Gewähr für deren Richtigkeit,  
Vollständigkeit oder Aktualität übernommen. Druckfehler und Irrtümer  

bleiben vorbehalten. Die Umsetzung der Anweisungen erfolgt auf eigenes Risiko.  
Haftungsansprüche gegen den Autor und/oder den Verlag sind ausgeschlossen,  

es sei denn, es liegt Vorsatz, grobe Fahrlässigkeit oder Arglist vor.  
Dieser Haftungsausschluss gilt nicht für Schäden  

an Leben, Körper oder Gesundheit.

mailto:produktsicherheit@droemer-knaur.de


3

Anmerkungen zum Titel »Protocols«

Anmerkungen

Einleitung

1	 Konstantinos I. Avgerinos, Nikolaos Spyrou, Konstantinos I. Bougi-
oukas und Dimitrios Kapogiannis: »Effects of Creatine Supplemen
tation on Cognitive Function of Healthy Individuals: A Systematic 
Review of Randomized Controlled Trials«, Experimental Gerontology 
108 (2018), 166–73; https://doi.org/10.1016/j.exger.2018.04.013.

Teil 1:  
Routinen für den Schlaf

1	 Meir H. Kryger et al., Kryger’s Principles and Practices of Sleep Medi­
cine, 7th Edition. (Elsevier UK, 2022).

2	 Alexander J. Scott et  al., »Improving Sleep Quality Leads to Better 
Mental Health: A Meta-Analysis of Randomised Controlled Trials«, 
Sleep Medicine Reviews 60 (December 2021): 101556, https://doi.org/
10.1016/j.smrv.2021.101556; Esther Yuet Ying Lau et  al., »A Longitu
dinal Investigation of the Bidirectional Relationship of Sleep Quality 
with Emotional Stability and Social Cynicism in a Large Community 
Sample«, Sleep Health 7, no. 3 (2021): 384–89, https://doi.org/10.1016/ 
j.sleh.2021.03.007.

3	 Luciana Besedovsky et  al., »Sleep and Immune Function«, Pflügers 
Archiv: European Journal of Physiology 463 (2012): 121–37, https://doi.
org/10.1007/s00424-011-1044-0.

4	 Ken A. Paller et al., »Memory and Sleep: How Sleep Cognition Can 
Change the Waking Mind for the Better«, Annual Review of Psycho­

https://doi.org/10.1016/j.exger.2018.04.013
https://doi.org/10.1016/j.smrv.2021.101556
https://doi.org/10.1016/j.smrv.2021.101556
https://doi.org/10.1016/j.sleh.2021.03.007
https://doi.org/10.1016/j.sleh.2021.03.007
https://doi.org/10.1007/s00424-011-1044-0
https://doi.org/10.1007/s00424-011-1044-0


4

Anmerkungen zum Titel »Protocols«

logy 72 (January 2021): 123–50, https://doi.org/10.1146/annurev 
psych-010419-050815; Bryce A. Mander et  al., »Wake Deterioration 
and Sleep Restoration of Human Learning«, Current Biology 21, no. 5 
(2011): R183–R184, https://doi.org/https://doi.org/10.1016/j.cub.2011. 
01.019.

5	 Healthy People 2030, »Increase the Proportion of Adults Who Get 
Enough Sleep  – SH-03«, data from the National Health Interview 
Survey, accessed September 30, 2024, https://health.gov/healthypeople/ 
objectives-and-data/browse-objectives/sleep/increase-proportion-
adults-who-get-enough-sleep-sh-03/data?tab=data-table#data-table.

6	 Endurance O. Evbayekha et al., »Sleep Deprivation Is Associated with 
Increased Risk for Hypertensive Heart Disease: A Nationwide Popu-
lation-Based Cohort Study«, Cureus 14, no. 12 (2022): e33005, https://
doi.org/10.7759/cureus.33005; Chun Seng Phua et  al., »Relationship 
Between Sleep Duration and Risk Factors for Stroke«, Frontiers in 
Neurology 8 (August 2017): 392, https://doi.org/10.3389/fneur.2017. 
00392; Eve Van Cauter et  al., »The Impact of Sleep Deprivation on 
Hormones and Metabolism«, Medscape Neurology, April 28, 2005, 
https://www.medscape.org/viewarticle/502825; Ali Darraj, »The Link 
Between Sleeping and Type 2 Diabetes: A Systematic Review«, Cureus 
15, no. 11 (2023): e48228, https://doi.org/10.7759/cureus.48228; Yuan 
Pan et al., »The Association Between Sleep Deprivation and the Risk 
of Cardiovascular Diseases: A Systematic Meta-Analysis«, Biomedical 
Reports 19, no.  5 (September 2023): 78, https://doi.org10.3892/
br.2023.1660; Francesco P. Cappuccio and Michelle A. Miller, »Sleep 
and Cardio-Metabolic Disease«, Current Cardiology Reports 19, no. 11 
(September 2017): 110, https://doi.org/0.1007/s11886-017-0916-0; Pe-
ter Y. Liu and Radha T. Reddy, »Sleep, Testosterone and Cortisol Ba-
lance, and Ageing Men«, Reviews in Endocrine and Metabolic Dis­
orders 23 (September 2022): 1323–1339, https://doi.org/10.1007/s11154-
022-09755-4; Peter Y. Liu et al., »Clamping Cortisol and Testosterone 
Mitigates the Development of Insulin Resistance During Sleep Res-
triction in Men«, Journal of Clinical Endocrinology and Metabolism 
106, no.  9 (May 2021): e3436-e3448, https://doi.org/10.1210/clinem/

https://doi.org/10.1146/annurevpsych-010419-050815
https://doi.org/10.1146/annurevpsych-010419-050815
https://doi.org/https://doi.org/10.1016/j.cub.2011.01.019
https://doi.org/https://doi.org/10.1016/j.cub.2011.01.019
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sleep/increase-proportion-adults-who-get-enough-sleep-sh-03/data?tab=data-table#data-table
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sleep/increase-proportion-adults-who-get-enough-sleep-sh-03/data?tab=data-table#data-table
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sleep/increase-proportion-adults-who-get-enough-sleep-sh-03/data?tab=data-table#data-table
https://doi.org/10.7759/cureus.33005
https://doi.org/10.7759/cureus.33005
https://doi.org/10.3389/fneur.2017.00392
https://doi.org/10.3389/fneur.2017.00392
https://www.medscape.org/viewarticle/502825
https://doi.org/10.7759/cureus.48228
https://doi.org10.3892/br.2023.1660
https://doi.org10.3892/br.2023.1660
https://doi.org/0.1007/s11886-017-0916-0
https://doi.org/10.1007/s11154-022-09755-4
https://doi.org/10.1007/s11154-022-09755-4
https://doi.org/10.1210/clinem/dgab375


5

Anmerkungen zum Titel »Protocols«

dgab375; Suling Zhang et al., »Effects Of Sleep Deprivation on Heart 
Rate Variability: A Systematic Review and Meta-Analysis.« Frontiers 
in Neurology–Sleep Disorders 16 (2025): 1556784, https://doi.org/
10.1177/25424823251391704; Jaruwan Vierra et  al., »Effects of Sleep 
Deprivation and 4-7-8 Breathing Control on Heart Rate Variability, 
Blood Pressure, Blood Glucose, and Endothelial Function in Healthy 
Young Adults«, Physiological Reports 10, no.  13 (July 2022): e15389, 
https://doi.org/10.14814/phy2.15389.

7	 Vijay Kumar Chattu et al., »The Global Problem of Insufficient Sleep 
and Its Serious Public Health Implications«, Healthcare 7, no. 1 (2019): 
1, https://doi.org/10.3390/healthcare7010001; Healthy People 2030, 
»Sleep«, accessed September 30, 2024, https://health.gov/healthypeo-
ple/objectives-and-data/browse-objectives/sleep; Alberto R. Ramos 
et  al., »Sleep Deprivation, Sleep Disorders, and Chronic Disease«, 
Preventing Chronic Disease 20 (August 2023): 230197, https://dx.doi.
org/10.5888/pcd20.230197.

8	 Matthew Walker, Why We Sleep: Unlocking the Power of Sleep and 
Dreams (Scribner, 2017).

9	 National Sleep Foundation, »2025 Sleep in America Poll«, Natio-
nal  Sleep Foundation, March 6, 2025, https://www.thensf.org/wp-
content/uploads/2025/03/NSF_SIA_2025-Report_final.pdf.

10	 Nathaniel F. Watson et al., »Joint Consensus Statement of the Ame
rican Academy of Sleep Medicine and Sleep Research Society on the 
Recommended Amount of Sleep for a Healthy Adult: Methodology 
and Discussion«, Journal of Clinical Sleep Medicine 11, no. 8 (2015): 
931–52, https://doi.org/10.5664/jcsm.4950 .

11	 Healthy People 2030, »Increase the Proportion of Adults Who Get 
Enough Sleep – SH-03«, data from the National Health Interview Sur-
vey, accessed September 30, 2024, https://health.gov/healthypeople/
objectives-and-data/browse-objectives/sleep/increase-proportion-
adults-who-get-enoughsleep-sh-03/data?tab=data-table#data-table.

12	 Tanner J. Bommersbach et al., »Insufficient Sleep Among US Adoles
cents Across Behavioral Risk Groups«, JAMA 335, no.  13 (March 
2026): 1173–1176, https://doi.org/10.1001/jama.2026.1417.

https://doi.org/10.1210/clinem/dgab375
https://doi.org/10.1177/25424823251391704
https://doi.org/10.1177/25424823251391704
https://doi.org/10.14814/phy2.15389
https://doi.org/10.3390/healthcare7010001
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sleep
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sleep
https://dx.doi.org/10.5888/pcd20.230197
https://dx.doi.org/10.5888/pcd20.230197
https://www.thensf.org/wp-content/uploads/2025/03/NSF_SIA_2025-Report_final.pdf
https://www.thensf.org/wp-content/uploads/2025/03/NSF_SIA_2025-Report_final.pdf
https://doi.org/10.5664/jcsm.4950
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sleep/increase-proportion-adults-who-get-enoughsleep-sh-03/data?tab=data-table#data-table
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sleep/increase-proportion-adults-who-get-enoughsleep-sh-03/data?tab=data-table#data-table
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sleep/increase-proportion-adults-who-get-enoughsleep-sh-03/data?tab=data-table#data-table
https://doi.org/10.1001/jama.2026.1417


6

Anmerkungen zum Titel »Protocols«

13	 J. Miguel Cisneros-Franco et al., »Critical Periods of Brain Develop-
ment«, Handbook of Clinical Neurology 173 (2020): 75–88, https://doi.
org/10.1016/B978-0-444-64150-2.00009-5.

14	 Valerie J. Sydnor et al., »Investigating Hierarchical Critical Periods in 
Human Neurodevelopment«, Neuropsychopharmacology 51, no.  1 
(January 2026): 67–85, https://doi.org/10.1038/s41386-025-02246-5 ; 
Takao K. Hensch, »Critical Period Regulation«, Annual Review of 
Neuroscience 27 (July 2004): 549-579, https://doi.org/10.1146/annurev.
neuro.27.070203.144327; Eric I. Knudsen, »Sensitive Periods in the 
Development of the Brain and Behavior«, Journal of Cognitive Neuro­
science 16, no.  8 (October 2004): 1412–1425, https://doi.org/
0.1162/0898929042304796; Bart Larsen et al., »A Critical Period Pla-
sticity Framework for the Sensorimotor-Association Axis of Cortical 
Neurodevelopment«, Trends in Neurosciences 46, no.  10 (October 
2023): 847–862, https://doi.org10.1016/j.tins.2023.07.007.

15	 Bommersbach, »Insufficient Sleep«; Maria Fiore et al., »Digital De-
vices and Sleep Use in Adolescents: An Umbrella Review«, Interna­
tional Journal of Environmental Research and Public Health 22, no. 10 
(October 2025): 1517, https://doi.org/10.3390/ijerph22101517.

16	 Isabel Silva and Daniela Costa, »Consequences of Shift Work and 
Night Work: A Literature Review«, Healthcare 11, no. 10 (2023): 1410, 
https://doi.org/10.3390/healthcare11101410.

17	 Cheng Wang et  al., »The Association between Blue Light Exposure 
and Incidence of Type 2 Diabetes: A Prospective Study of UK Bio-
bank«, Environmental Research 246 (April 2024): 118070, https://doi.
org/10.1016/j.envres.2023.118070; Izere Salomon et al., »Artificial Light 
Exposure at Night: A Hidden Risk Factor for Type 2 Diabetes«, Sleep 
Medicine X 10 (June 14, 2025): 100146–46, https://doi.org/10.1016 
/j.sleepx.2025.100146.

18	 Cappuccio, »Sleep and cardio-metabolic disease«, 110; Zhang, »Effects 
of Sleep Deprivation on Heart Rate Variability«, 1556784.

19	 Andrew Huberman, »Dr. Satchin Panda: Intermittent Fasting to 
Improve Health, Cognition and Longevity«, The Huberman Lab 
Podcast, March 13, 2023, https://www.hubermanlab.com/episode/

https://doi.org/10.1016/B978-0-444-64150-2.00009-5
https://doi.org/10.1016/B978-0-444-64150-2.00009-5
https://doi.org/10.1038/s41386-025-02246-5
https://doi.org/10.1146/annurev.neuro.27.070203.144327
https://doi.org/10.1146/annurev.neuro.27.070203.144327
https://doi.org/0.1162/0898929042304796
https://doi.org/0.1162/0898929042304796
https://doi.org10.1016/j.tins.2023.07.007
https://doi.org/10.3390/ijerph22101517
https://doi.org/10.3390/healthcare11101410
https://doi.org/10.1016/j.envres.2023.118070
https://doi.org/10.1016/j.envres.2023.118070
https://doi.org/10.1016/j.sleepx.2025.100146
https://doi.org/10.1016/j.sleepx.2025.100146
https://www.hubermanlab.com/episode/drsatchin-panda-intermittent-fasting-to-improve-health-cognition-and-longevity


7

Anmerkungen zum Titel »Protocols«

drsatchin-panda-intermittent-fasting-to-improve-health-cognition-
and-longevity.

20	 Diego Robles Mazzotti et al., »Human Longevity Is Associated with 
Regular Sleep Patterns, Maintenance of Slow Wave Sleep, and Favor-
able Lipid Profile«, Frontiers in Aging Neuroscience 6 (June 2014): 134, 
https://doi.org/10.3389/fnagi.2014.00134.

21	 Melinda A. Ma and Elizabeth H. Morrison, »Neuroanatomy, Nucleus 
Suprachiasmatic«, StatPearls, last updated July 24, 2023, https://www.
ncbi.nlm.nih.gov/books/NBK546664/.

22	 Rong-Chi Huang, »The Discoveries of Molecular Mechanisms for the 
Circadian Rhythm: The 2017 Nobel Prize in Physiology or Medicine«, 
Biomedical Journal 41, no.  1 (2018): 5–8, https://doi.org/10.1016/j.bj. 
2018.02.003.

23	 Martha Hotz Vitaterna et al., »Overview of Circadian Rhythms«, Al­
cohol Research & Health 25, no. 2 (2001): 85–93, https://pmc.ncbi.nlm.
nih.gov/articles/PMC6707128/.

24	 Roberto Refinetti, »Circadian Rhythmicity of Body Temperature and 
Metabolism«, Temperature 7, no.  4 (2020): 321–62, https://doi.org/
10.1080/23328940.2020.1743605; Davide Gnocchi and Giovannella 
Bruscalupi, »Circadian Rhythms and Hormonal Homeostasis: Patho-
physiological Implications«, Biology 6, no. 1 (2017): 10, https://doi.org/
10.3390/biology6010010; Sujana Reddy et al., »Physiology, Circadian 
Rhythm«, StatPearls, last updated May 1, 2023, https://www.ncbi.nlm.
nih.gov/books/NBK519507/.

25	 Hitoshi Okamura, »Clock Genes in Cell Clocks: Roles, Actions, and 
Mysteries«, Journal of BiologicalRhythms 19, no.  5 (2004): 339–458, 
https://doi.org/10.1177/0748730404269169.

26	 »Mammoth Cave«, Collections &  Exhibits, University of Chicago 
Library, 2016, https://www.lib.uchicago.edu/collex/exhibits/discover 
ing-beauty/mammoth-cave/.

27	 Kristin D. Hussey, »Timeless Spaces: Field Experiences in the Physio-
logical Study of Circadian Rhythms, 1938–1963«, History and Philoso­
phy of the Life Sciences 45, article no. 17 (2023), https://doi.org/10.1007/
s40656-023-00571-w.

https://www.hubermanlab.com/episode/drsatchin-panda-intermittent-fasting-to-improve-health-cognition-and-longevity
https://www.hubermanlab.com/episode/drsatchin-panda-intermittent-fasting-to-improve-health-cognition-and-longevity
https://doi.org/10.3389/fnagi.2014.00134
https://www.ncbi.nlm.nih.gov/books/NBK546664/
https://www.ncbi.nlm.nih.gov/books/NBK546664/
https://doi.org/10.1016/j.bj.2018.02.003
https://doi.org/10.1016/j.bj.2018.02.003
https://pmc.ncbi.nlm.nih.gov/articles/PMC6707128/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6707128/
https://doi.org/10.1080/23328940.2020.1743605
https://doi.org/10.1080/23328940.2020.1743605
https://www.ncbi.nlm.nih.gov/books/NBK519507/
https://www.ncbi.nlm.nih.gov/books/NBK519507/
https://doi.org/10.1177/0748730404269169
https://www.lib.uchicago.edu/collex/exhibits/discovering-beauty/mammoth-cave/
https://www.lib.uchicago.edu/collex/exhibits/discovering-beauty/mammoth-cave/
https://doi.org/10.1007/s40656-023-00571-w
https://doi.org/10.1007/s40656-023-00571-w


8

Anmerkungen zum Titel »Protocols«

28	 Maria-Angeles Bonmati-Carrion et  al., »Living Without Temporal 
Cues: A Case Study«, Frontiers in Physiology 11 (February 2020): 11, 
https://doi.org/10.3389/fphys.2020.00011;Jurgen Aschoff, »Circadian 
Rhythms in Man«, Science 148, no. 3676 (1965): 1427–32, https://doi.
org/10.1126/science.148.3676.1427.

29	 Melinda A. Ma and Elizabeth H. Morrison, »Neuroanatomy, Nucleus 
Suprachiasmatic«, StatPearls, last updated July 24, 2023, https://www.
ncbi.nlm.nih.gov/books/NBK546664/.

30	 Amy Easton et  al., »The Suprachiasmatic Nucleus Regulates Sleep 
Timing and Amount in Mice«, Sleep 27, no. 7 (2004): 1307–18, https://
doi.org/10.1093/sleep/27.7.1307.

31	 Robert M. Haugh and William Markesbery, »Hypothalamic astrocy
toma: syndrome of hyperphagia, obesity, and disturbances of beha
vior and endocrine and autonomic function«, JAMA Neurology 40, 
no.  9 (September 1983): 560-563, https://doi.org/10.1001/archneur. 
1983.04050080060011.

32	 Ehab Tousson and Hilmar Meissl, »Suprachiasmatic Nuclei Grafts 
Restore the Circadian Rhythm in the Paraventricular Nucleus of the 
Hypothalamus«, Journal of Neuroscience 24, no. 12 (2004): 2983–88, 
https://doi.org/10.1523/JNEUROSCI.5044-03.2004.

33	 Charles A. Czeisler et  al., »Stability, Precision and Near-24-Hour 
Period of the Human Circadian Pacemaker«, Science 284, no.  5423 
(1999): 2177–81, https://doi.org/10.1126/science.284.5423.2177.

34	 Kryger et al., Kryger’s Principles and Practices of Sleep Medicine; Anita 
Jagota et al., »Morning And Evening Circadian Oscillations in the Su-
prachiasmatic Nucleus in Vitro«, Nature Neuroscience 3 (2000): 372–
76; https://doi.org/10.1038/73943; Horacio O. De La Iglesia et  al., 
»Antiphase oscillation of the left and right suprachiasmatic nuclei«, 
Science 290, no. 5492: 799–801, https://doi.org/10.1126/science.290.5492.799.

35	 Stephanie J. Crowley and Charmane I. Eastman, »Phase Advancing 
Human Circadian Rhythms with Morning Bright Light, Afternoon 
Melatonin, and Gradually Shifted Sleep: Can We Reduce Morning 
Bright Light Duration?«, Sleep Medicine 16, no.  2 (2025): 288–97, 
https://doi.org/10.1016/j.sleep.2014.12.004.

https://doi.org/10.3389/fphys.2020.00011
https://doi.org/10.1126/science.148.3676.1427
https://doi.org/10.1126/science.148.3676.1427
https://www.ncbi.nlm.nih.gov/books/NBK546664/
https://www.ncbi.nlm.nih.gov/books/NBK546664/
https://doi.org/10.1093/sleep/27.7.1307
https://doi.org/10.1093/sleep/27.7.1307
https://doi.org/10.1001/archneur.1983.04050080060011
https://doi.org/10.1001/archneur.1983.04050080060011
https://doi.org/10.1523/JNEUROSCI.5044-03.2004
https://doi.org/10.1126/science.284.5423.2177
https://doi.org/10.1038/73943
https://doi.org/10.1126/science.290.5492.799
https://doi.org/10.1016/j.sleep.2014.12.004


9

Anmerkungen zum Titel »Protocols«

36	 Mohit Gupta et al., »Neuroanatomy, Visual Pathway«, StatPearls, last 
updated March 23, 2026, https://www.ncbi.nlm.nih.gov/books/
NBK553189/.

37	 Mohit Gupta et al., »Neuroanatomy, Visual Pathway«, StatPearls, last 
updated March 23, 2026, https://www.ncbi.nlm.nih.gov/books/
NBK553189/.

38	 Yong-Yi Jiao and Benjamin Rusak, »Electrophysiology of Optic Nerve 
Input to Suprachiasmatic Nucleus Neurons in Rats and Degas«, Brain 
Research 960, no.  1–2 (2023): 142–51, https://doi.org/10.1016/s0006-
8993(02)03804-0.

39	 Christine Blume et  al., »Effects of Light on Human Circadian 
Rhythms, Sleep and Mood«, Somnologie 23, no.  3 (2019): 147–56, 
https://doi.org/10.1007/s11818-019-00215-x.

40	 Alyssa M. Rivera and Andrew D. Huberman, »Neuroscience: A Chro-
matic Retinal Circuit Encodes Sunrise and Sunset for the Brain«, 
Current Biology 30, no. 7 (2020): R316–R318, https://doi.org/10.1016/ 
j.cub.2020.02.090.

41	 Ignacio Provencio et  al., »Melanopsin: An Opsin in Melanophores, 
Brain, and Eye«, Proceedings of the National Academy of Sciences 95, 
no. 1 (1998): 340–45, https://doi.org/10.1073/pnas.95.1.340.

42	 Akihisa Terakita and Takashi Nagata, »Functional Properties of Op-
sin and Their Contribution to Light-Sensing Physiology«, Zoological 
Science 31, no. 10 (2014): 653–59, https://doi.org/10.2108/zs140094.

43	 Ignacio Provencio et al., »A novel Human Opsin in the Inner Retina«, 
Journal of Neuroscience 20, no. 2 (January 2000): 600-605, https://doi.
org10.1523/JNEUROSCI.20-02-00600.2000; Ignacio Provencio et al, 
»Photoreceptive Net in the Mammalian Regina. This Mesh of Cells 
May Explain How Some Blind Mice Can Still Tell Day From Night«, 
Nature 415, no.  6871 (January 2002): 493, https://doi.org/10.1038/
415493a.

44	 David M. Berson et al., »Phototransduction by Retinal Ganglion Cells 
That Set the Circadian Clock«, Science 295, no. 5557 (February 2002): 
1070–73, https://doi.org/10.1126/science.1067262; S. Hattar et  al., 
»Melanopsin-Containing Retinal Ganglion Cells: Architecture, 

https://www.ncbi.nlm.nih.gov/books/NBK553189/
https://www.ncbi.nlm.nih.gov/books/NBK553189/
https://www.ncbi.nlm.nih.gov/books/NBK553189/
https://www.ncbi.nlm.nih.gov/books/NBK553189/
https://doi.org/10.1016/s0006-8993(02)03804-0
https://doi.org/10.1016/s0006-8993(02)03804-0
https://doi.org/10.1007/s11818-019-00215-x
https://doi.org/10.1016/j.cub.2020.02.090
https://doi.org/10.1016/j.cub.2020.02.090
https://doi.org/10.1073/pnas.95.1.340
https://doi.org/10.2108/zs140094
https://doi.org/10.1038/415493a
https://doi.org/10.1038/415493a
https://doi.org/10.1126/science.1067262


10

Anmerkungen zum Titel »Protocols«

Projections, and Intrinsic Photosensitivity«, Science 295, no. 5557 (Fe-
bruary 2002): 1065–70, https://doi.org/10.1126/science.1069609.

45	 David M. Berson et al., »Phototransduction by Retinal Ganglion Cells 
That Set the Circadian Clock«, Science 295, no. 5557 (February 2002): 
1070–73, https://doi.org/10.1126/science.1067262; S. Hattar et  al., 
»Melanopsin-Containing Retinal Ganglion Cells: Architecture, 
Projections, and Intrinsic Photosensitivity«, Science 295, no. 5557 (Fe-
bruary 2002): 1065–70, https://doi.org/10.1126/science.1069609.

46	 Sara S. Patterson et  al., »S-Cone Circuits in the Primate Retina for 
Non-Image-Forming Vision«, Seminars in Cell &  Developmental 
Biology 126 (June 2022): 66–70, https://doi.org/10.1016/j.semcdb.2021. 
05.004.

47	 Mohamed Boubekri et al., »Impact of Windows and Daylight Expo-
sure on Overall Health and Sleep Quality of Office Workers: A Case-
Control Pilot Study«, Journal of Clinical Sleep Medicine 10, no.  6 
(2014): 603–11, https://doi.org/10.5664/jcsm.3780.

48	 Till Roenneberg et al., »Life Between Clocks: Daily Temporal Patterns 
of Human Chronotypes«, Journal of Biological Rhythms 18, no.  1 
(2003): 80–90, https://doi.org/10.1177/0748730402239679.

49	 Till Roenneberg et al., »Life Between Clocks: Daily Temporal Patterns 
of Human Chronotypes«, Journal of Biological Rhythms 18, no.  1 
(2003): 80–90, https://doi.org/10.1177/0748730402239679.

50	 Christine Blume et  al., »Effects of Light on Human Circadian 
Rhythms, Sleep and Mood«, Somnologie 23, no.  3 (2019): 147–56, 
ttps://doi.org/10.1007/s11818-019-00215-x.

51	 Sydnor, »Investigating hierarchical critical periods«, 67–85; Hensch, 
»Critical Period Regulation«, 549–579; Knudsen, »Sensitive Periods«, 
1412–25; Larsen, »A Critical Period Plasticity Framework«,847–62.

52	 Majd A. Alnawwar et  al., »The Effect of Physical Activity on Sleep 
Quality and Sleep Disorder: A Systematic Review«, Cureus 15, no. 8 
(2023): e43595, https://doi.org/10.7759/cureus.43595; Masahiro Ban-
no et al., »Exercise Can Improve Sleep Quality: A Systematic Review 
and Meta-Analysis«, PeerJ 6 (July 2018): e5172, https://doi.org/10.7717/
peerj.5172.

https://doi.org/10.1126/science.1069609
https://doi.org/10.1126/science.1067262
https://doi.org/10.1126/science.1069609
https://doi.org/10.1016/j.semcdb.2021.05.004
https://doi.org/10.1016/j.semcdb.2021.05.004
https://doi.org/10.5664/jcsm.3780
https://doi.org/10.1177/0748730402239679
https://doi.org/10.1177/0748730402239679
https://doi.org/10.1007/s11818-019-00215-x
https://doi.org/10.7759/cureus.43595
https://doi.org/10.7717/peerj.5172
https://doi.org/10.7717/peerj.5172


11

Anmerkungen zum Titel »Protocols«

53	 Christian Cajochen, »Alerting Effects of Light«, Sleep Medicine Re­
views 11, no. 6 (2007): 453–64, https://doi.org/10.1016/j.smrv.2007.07. 
009.

54	 Joshua J. Gooley et al., »Exposure to Room Light Before Bedtime Sup-
presses Melatonin Onset and Shortens Melatonin Duration in Hum-
ans«, Journal of Clinical Endocrinology & Metabolism 96, no. 3 (2011): 
E463–E472, https://doi.org/10.1210/jc.2010-2098.

55	 Shan Jiang et al., »Role of the Paraventricular Nucleus of the Hypo-
thalamus in Sleep–Wake Regulation«, Brain Science Advances 8, no. 3 
(2022): 197–209, https://doi.org/10.26599/BSA.2022.9050017.

56	 Christophe Ribelayga and Stuart C. Mangel, »A Circadian Clock and 
Light/Dark Adaptation Differentially Regulate Adenosine in the 
Mammalian Retina«, Journal of Neuroscience 25, no. 1 (2005): 215–22, 
https://doi.org/10.1523/jneurosci.3138-04.2005; Tarja Porkka-Heiska-
nen et al., »Adenoseine: A Mediator Of The Sleep-Inducing Effects of 
Prolonged Wakefulness«, Science 276, no. 5316 (May 1997): 1265–68, 
https://doi.org/10.1126/science.276.5316; Radhika Basheer et al., »Ade-
nosine and Sleep-Wake Regulation«, Progress in Neurobiology 73, 
no.  6 (August 2004): 379-396, https://doi.org/10.1016/j.pneurobio. 
2004.06.004.

57	 Aarti Jagannath et al., »Adenosine Integrates Light and Sleep Signal-
ling for the Regulation of Circadian Timing in Mice«, Nature Com­
munications 12, article no. 2113 (2021), https://doi.org/10.1038/s41467-
021-22179-z.

58	 Carolin Franziska Reichert et  al., »Adenosine, Caffeine, and Sleep–
Wake Regulation: State of the Science and Perspectives«, Journal of 
Sleep Research 31, no 4 (2022): e13579, https://doi.org/10.1111/jsr.13597.

59	 Kenneth P. Wright Jr. et al., »Entrainment of the Human Circadian 
Clock to the Natural Light-Dark Cycle«, Current Biology 23, no.  16 
(2013): 1554–58, https://doi.org/10.1016/j.cub.2013.06.039.

60	 Jasleen Kaur et  al., »Physiology, Cortisol«, StatPearls, last updated 
December 1, 2025, https://www.ncbi.nlm.nih.gov/books/NBK538239/.

61	 Dysregulated Stress Responses, Developmental Stress and Neuro
degeneration«, Journal of Undergraduate Neuroscience Education 16, 

https://doi.org/10.1016/j.smrv.2007.07.009
https://doi.org/10.1016/j.smrv.2007.07.009
https://doi.org/10.1210/jc.2010-2098
https://doi.org/10.26599/BSA.2022.9050017
https://doi.org/10.1523/jneurosci.3138-04.2005
https://doi.org/10.1126/science.276.5316
https://doi.org/10.1016/j.pneurobio.2004.06.004
https://doi.org/10.1016/j.pneurobio.2004.06.004
https://doi.org/10.1038/s41467-021-22179-z
https://doi.org/10.1038/s41467-021-22179-z
https://doi.org/10.1111/jsr.13597
https://doi.org/10.1016/j.cub.2013.06.039
https://www.ncbi.nlm.nih.gov/books/NBK538239/


12

Anmerkungen zum Titel »Protocols«

no.  2 (2018): R59–R60, https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6057754/.

62	 Sarah Leach and Kazuhiro Suzuki, »Adrenergic Signaling in Circa
dian Control of Immunity«, Frontiers in Immunology 11 (June 2020): 
1235, https://doi.org/10.3389/fimmu.2020.01235.

63	 Dona Lee Wong et al., »Epinephrine: A Short- and Long-Term Regu-
lator of Stress and Development of Illness: A Potential New Role for 
Epinephrine in Stress«, Cellular and Molecular Neurobiology 32, no. 5 
(2012): 737–48, https://doi.org/10.1007/s10571-011-9768-0.

64	 Jennifer A. Ross and Elisabeth J. Van Bockstaele, »The Locus 
Coeruleus  – Norepinephrine System in Stress and Arousal: Unra
veling Historical, Current, and Future Perspectives«, Frontiers in Psy­
chiatry 11 (January 2021): 601519, https://doi.org/10.3389/fpsyt.2020. 
601519.

65	 Jasleen Kaur et  al., »Physiology, Cortisol«, StatPearls, last updated 
December 1, 2025, https://www.ncbi.nlm.nih.gov/books/NBK538239/.

66	 Sharon Chan and Miguel Debono, »Replication of Cortisol Circadian 
Rhythm: New Advances in Hydrocortisone Replacement Therapy«, 
Therapeutic Advances in Endocrinology and Metabolism 1, no. 3 (2010): 
129–38, https://doi.org/10.1177/2042018810380214; Elliot D. Weitzman 
et al., »Twenty-four hour pattern of the episodic secretion of cortisol 
in normal subjects«, Journal of Clinical Endocrinology and Metabolism 
33, no. 1 (July 1971): 14–22, https://doi.org/10.1210/jcem-33-1-14.

67	 Weitzman »Twenty-Four Hour Pattern.«; Katja Petrowski et al, »The 
Effects of Post-Awakening Light Exposure on the Cortisol Awakening 
Response in Healthy Male Individuals«, Psychoneuroendocrinology 
108 (2019): 28–34, https://doi.org/10.1016/j.psyneuen.2019.05.016; 
E. Van Cauter et al., »Effects of Gender and Age on the Levels of Cir-
cadian Rhythmicity of Plasma Cortisol«, https://doi.org/10.1210/
jcem.81.7.8675562; Ines Wilhelm et al, »Is The Cortisol Awakening 
Rise a Response to Awakening?« Psychoneuroendocrinology 32, no. 4 
(May 2007): 358–366, https://doi.org/10.1016/j.psyneuen.2007.01.008; 
Timothy M. Brown et al., »Recommendations for Daytime, Evening, 
and Nighttime Indoor Light Exposure to Best Support Physiology, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6057754/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6057754/
https://doi.org/10.3389/fimmu.2020.01235
https://doi.org/10.1007/s10571-011-9768-0
https://doi.org/10.3389/fpsyt.2020.601519
https://doi.org/10.3389/fpsyt.2020.601519
https://www.ncbi.nlm.nih.gov/books/NBK538239/
https://doi.org/10.1177/2042018810380214
https://doi.org/10.1210/jcem-33-1-14
https://doi.org/10.1016/j.psyneuen.2019.05.016
https://doi.org/10.1210/jcem.81.7.8675562
https://doi.org/10.1210/jcem.81.7.8675562
https://doi.org/10.1016/j.psyneuen.2007.01.008


13

Anmerkungen zum Titel »Protocols«

Sleep, and Wakefulness in Healthy Adults«, PLOS Biology 20, no. 3 
(2022): e3001571, https://doi.org/10.1371/journal.pbio.3001571.

68	 Rachel Leproult et al., »Transition from Dim to Bright Light in the 
Morning Induces an Immediate Elevation of Cortisol Levels«, The 
Journal of Clinical Endocrinology & Metabolism 86, no. 1 (2001): 151–
57, https://doi.org/10.1210/jcem.86.1.7102.

69	 Nora A. O’Byrne et al., »Sleep and Circadian Regulation of Cortisol: A 
Short Review«, Current Opinion in Endocrine and Metabolic Research 
18 (June 2021): 178–86, https://doi.org/10.1016/j.coemr.2021.03.011; 
Petrowski, »The Effects of Post-Awakening Light Exposure«; Van 
Cauter, »Effects of Gender and Age«; Wilhelm, »Is the Cortisol Awa-
kening« ;Brown, »Recommendations for Daytime, Evening, and 
Nighttime.«

70	 Berson, »Phototransduction by Retinal Ganglion Cells«; Xiwu Zhao 
et al., »Prolonged Inner Retinal Photoreception Depends on the Vi-
sual Retinoid Cycle«, Journal of Neuroscience 36, no. 15 (April 2016):

4209–17, https://doi.org/10.1523/JNEUROSCI.2629-14.2016.
71	 Vincent M. Cassone, »Avian Circadian Organization: A Chorus Of 

Clocks«, Frontiers in Neuroendocrinology 35, no. 1 (January 2014): 76-
88, https://doi.org/10.1016/j.yfrne.2013.10.002; Deng Pan, et  al., 
»Melanopsin-Mediated Optical Entrainment Regulates Circadian 
Rhythms in Vertebrates«, Communications Biology 6, no. 1054 (Octo-
ber 2023), https://doi.org/10.1038/s42003-023-05432-7.

72	 Lily Yan et al., »Two Antiphase Oscillations Occur in Each Suprachi-
asmatic Nucleus of Behaviorally Split Hamsters«, Journal of Neuro­
science 25, no.  39 (2005): 9017–26, https://doi.org/10.1523/JNEURO 
SCI.2538-05.2005; Jagota, »Morning and Evening Circadian Oscilla-
tions«; De La Iglesia, »Antiphase Oscillation«; Colin S. Pittendrigh 
and Serge Daan«, A Functional Analysis of Circadian Pacemakers in 
Nocturnal Rodents. V. Pacemaker Structure: A Clock for All Sea-
sons«, Journal of Comparative Physiology A 103, no. 3 (1976): 333–355, 
https://doi.org/10.1007/BF01417856.

73	 Ashna Ramkisoensing et al., »Enhanced Phase Resetting in the Syn-
chronized Suprachiasmatic Nucleus Network«, Journal of Biological 

https://doi.org/10.1371/journal.pbio.3001571
https://doi.org/10.1210/jcem.86.1.7102
https://doi.org/10.1016/j.coemr.2021.03.011
https://doi.org/10.1523/JNEUROSCI.2629-14.2016
https://doi.org/10.1016/j.yfrne.2013.10.002
https://doi.org/10.1038/s42003-023-05432-7
https://doi.org/10.1523/JNEUROSCI.2538-05.2005
https://doi.org/10.1523/JNEUROSCI.2538-05.2005
https://doi.org/10.1007/BF01417856


14

Anmerkungen zum Titel »Protocols«

Rhythms 29, no.  1 (2014): 4–15, https://doi.org/10.1177/07487304135 
16750; Andries Kalsbeek et al., »Circadian Disruption and SCN Con-
trol of Energy Metabolism«, FEBS Letters 585, no. 10 (2011): 1412–26, 
https://doi.org/10.1016/j.febslet.2011.03.021; Pittendrigh, »A Functio-
nal Analysis of Circadian Pacemakers.«

74	 Jamie M. Zeitzer et  al., »Effectiveness of Evening Phototherapy for 
Insomnia Is Reduced by Bright Daytime Light Exposure«, Sleep Medi­
cine 12, no. 8 (2011): 805–7, https://doi.org/10.1016/j.sleep.2011.02.005; 
Marije te Kulve et al., »Early Evening Light Mitigates Sleep Compro-
mising Physiological and Alerting Responses to Subsequent Late Eve-
ning Light«, Scientific Reports 9, no.  16064 (2019), https://doi.org/
10.1038/s41598-019-52352-w.

75	 Shadab A. Rahman et  al., »Circadian Phase Resetting by a Single 
Short-Duration Light Exposure«, JCI Insight 2, no. 7 (2017): e89494, 
https://doi.org/10.1172/jci.insight.89494.

76	 Lisa A. Ostrin et al., »Attenuation of Short Wavelengths Alters Sleep 
and the ipRGC Pupil Response«, Ophthalmic and Physiological Optics 
37, no. 4 (2017): 440–50, https://doi.org/10.1111/opo.12385.

77	 te Kulve »Early Evening Light Mitigates«; Tomoaki Kozaki et  al., 
»Effects of Day-Time Exposure to Different Light Intensities on Light-
Induced Melatonin Suppression at Night«, Journal of Physiological An­
thropology 34, no. 27 (2015), https://doi.org/10.1186/s40101-015-0067-1.

78	 Mariana G. Figueiro and Mark S. Rea, »The Effects of Red and Blue 
Lights on Circadian Variations in Cortisol, Alpha Amylase, and Mela-
tonin«, International Journal of Endocrinology 2010 (June 2010): 
829351, https://doi.org/10.1155/2010/829351; Sebastian Babilon et  al., 
»Study Protocol for Measuring the Impact of (Quasi-)Mono
chromatic Light on Post-Awakening Cortisol Secretion Under Con
trolled Laboratory Conditions«, PLOS One 17, no. 5 (2022): e0267659, 
https://doi.org/10.1371/journal.pone.0267659.

79	 Sonia Ancoli-Israel et  al., »Effect of Light Treatment on Sleep and 
Circadian Rhythms in Demented Nursing Home Patients«, Journal of 
the American Geriatrics Society 50, no. 2 (2002): 282–89, https://doi.
org/10.1046/j.1532-5415.2002.50060.x.

https://doi.org/10.1177/0748730413516750
https://doi.org/10.1177/0748730413516750
https://doi.org/10.1016/j.febslet.2011.03.021
https://doi.org/10.1016/j.sleep.2011.02.005
https://doi.org/10.1038/s41598-019-52352-w
https://doi.org/10.1038/s41598-019-52352-w
https://doi.org/10.1172/jci.insight.89494
https://doi.org/10.1111/opo.12385
https://doi.org/10.1186/s40101-015-0067-1
https://doi.org/10.1155/2010/829351
https://doi.org/10.1371/journal.pone.0267659
https://doi.org/10.1046/j.1532-5415.2002.50060.x
https://doi.org/10.1046/j.1532-5415.2002.50060.x


15

Anmerkungen zum Titel »Protocols«

80	 Ana Sanchez-Cano, Maria Jose Luesma-Bartolome, Estela Solanas, 
and Elvira Orduna-Hospital, »Comparative Effects of Red and Blue 
LED Light on Melatonin Levels During Three-Hour Exposure in 
Healthy Adults«, Life 15, no. 5 (April 2025): 715, https://doi.org/10.3390/
life15050715.

81	 Lynne Peeples, »The Surprising Science Behind Red-Light Therapy – 
And How It Really Works«, Nature 651 (March 2026): 871–874, https://
doi.org/10.1038/d41586-026-00878-1; Emiliano Teran et al, »Home 
Lighting, Blue-Light Filtering, and Their Effects on Melatonin Sup-
pression«, Scientific Reports 16, no. 2850 (January 2026), https://doi.
org/10.1038/s41598-025-29882-7; Edward M. Barrett and Glen Jeffery, 
»LED Lighting (350–650  nm) Undermines Human Visual Per
formance Unless Supplemented by Wider Spectra (400–1500  nm+) 
Like Daylight«, Scientific Reports 16, no. 1 (January 2026): 3061, https://
doi.org/10.1038/s41598-026-35389-6.

82	 Diego Carlos Fernandez et  al., »Light Affects Mood and Learning 
Through Distinct Retina-Brain Pathways«, Cell 175, no. 1 (2018): 71–
84.e18, https://doi.org/10.1016/j.cell.2018.08.004.

83	 Laura-Joy Boulos et al., »Translating the Habenula – From Rodents to 
Humans«, Biological Psychiatry 81, no. 4 (2016): 296–305, https://doi.
org/10.1016/j.biopsych.2016.06.003.

84	 Jessica L. Ables et al., »Understanding the Habenula: A Major Node in 
Circuits Regulating Emotion and Motivation«, Pharmacological Re­
search 190 (April 2023): 106734, https://doi.org/10.1016/j.phrs. 
2023.106734; Sarah Cameron et al., »The Disappointment Centre of 
the Brain Gets Exciting: A Systematic Review of Habenula Dys
function in Depression«, Translational Psychiatry 14, no. 1 (2024): 499, 
https://doi.org/10.1038/s41398-024-03199-x ; Liang Yang, et al., »Stress 
Dynamically Modulates Neuronal Autophagy to Gate Depression 
Onset«, Nature 641 (2025): 427–437, https://doi.org/10.1038/s41586-
025-08807-4.

85	 Christophe D. Proulx et al., »Reward Processing by the Lateral Ha-
benula in Normal and Depressive Behaviors«, Nature Neuroscience 17, 
no. 9 (2014): 1146–52, https://doi.org/10.1038/nn.3779.

https://doi.org/10.3390/life15050715
https://doi.org/10.3390/life15050715
https://doi.org/10.1038/d41586-026-00878-1
https://doi.org/10.1038/d41586-026-00878-1
https://doi.org/10.1038/s41598-025-29882-7
https://doi.org/10.1038/s41598-025-29882-7
https://doi.org/10.1038/s41598-026-35389-6
https://doi.org/10.1038/s41598-026-35389-6
https://doi.org/10.1016/j.cell.2018.08.004
https://doi.org/10.1016/j.biopsych.2016.06.003
https://doi.org/10.1016/j.biopsych.2016.06.003
https://doi.org/10.1016/j.phrs.2023.106734
https://doi.org/10.1016/j.phrs.2023.106734
https://doi.org/10.1038/s41398-024-03199-x
https://doi.org/10.1038/s41586-025-08807-4
https://doi.org/10.1038/s41586-025-08807-4
https://doi.org/10.1038/nn.3779


16

Anmerkungen zum Titel »Protocols«

86	 Tara A. LeGates et al., »Aberrant Light Directly Impairs Mood and 
Learning Through Melanopsin-Expressing Neurons«, Nature 491 
(November 2012): 594–98; Diego Carlos Fernandez et al., »Light Af-
fects Mood and Learning Through Distinct Retina-Brain Pathways«, 
Cell 175, no.  1 (September 2018): 71-84.e18, https://doi.org/10.1016/j.
cell.2018.08.004; Tenley Weil et al., »Daily Changes in Light Influence 
Mood Via Inhibitory Networks Within the Thalamic Perihabenular 
Nucleus«, Science Advances 8, no.  23 (June 2022), https://doi.org/
10.1126/sciadv.abn3567; Christian Kaiser et al., »The Human Habenu-
la Is Responsive To Changes In Luminance And Circadian Rhythm«, 
NeuroImage 189 (2019): 581-88, https://doi.org/10.1016/j.neuroimage. 
2019.01.064.

87	 Grace E. Guindon, Cloey A. Murphy, Maria E. Milano, and Joseph 
A. Seggio, »Turn Off That Night Light! Light-at-Night as a Stressor for 
Adolescents«, Frontiers in Neuroscience 18, no. 1 (July 2024): 1451219, 
https://doi.org/10.3389/fnins.2024.1451219; Christopher J. Young, Da-
niel Lyons, and Hugh D. Piggins, »Circadian Influences on the Ha-
benula and Their Potential Contribution to Neuropsychiatric Disor-
ders«, Frontiers in Behavioral Neuroscience 15, no.  1 (January 2022): 
815700, https://doi.org/10.3389/fnbeh.2021.815700.

88	 Mats Gillberg and Torbjorn Akerstedt, »Body Temperature and Sleep 
at Different Times of Day«, Sleep 5, no. 4 (1982): 378–88, https://doi.
org/10.1093/sleep/5.4.378.

89	 Victor E. Del Bene, »Temperature«, in Clinical Methods: The History, 
Physical, and Laboratory Examinations, 3rd ed., ed. H. Kenneth Wal-
ker et al. (Butterworths, 1990), https://www.ncbi.nlm.nih.gov/books/
NBK331/.

90	 Leon Lack et al., »Chronotype Differences in Circadian Rhythms of 
Temperature, Melatonin, and Sleepiness as Measured in a Modified 
Constant Routine Protocol«, Nature and Science of Sleep 1 (November 
2009): 1–8, https://doi.org/10.2147/nss.s6234.

91	 Michael Bauer et  al., »The Potential Influence of LED Lighting on 
Mental Illness«, The World Journal of Biological Psychiatry 19, no.  1 
(2018): 59–73, https://doi.org/10.1080/15622975.2017.1417639.

https://doi.org/10.1016/j.cell.2018.08.004
https://doi.org/10.1016/j.cell.2018.08.004
https://doi.org/10.1126/sciadv.abn3567
https://doi.org/10.1126/sciadv.abn3567
https://doi.org/10.1016/j.neuroimage.2019.01.064
https://doi.org/10.1016/j.neuroimage.2019.01.064
https://doi.org/10.3389/fnins.2024.1451219
https://doi.org/10.3389/fnbeh.2021.815700
https://doi.org/10.1093/sleep/5.4.378
https://doi.org/10.1093/sleep/5.4.378
https://www.ncbi.nlm.nih.gov/books/NBK331/
https://www.ncbi.nlm.nih.gov/books/NBK331/
https://doi.org/10.2147/nss.s6234
https://doi.org/10.1080/15622975.2017.1417639


17

Anmerkungen zum Titel »Protocols«

92	 T. A. Bedrosian and R. J. Nelson, »Influence of the Modern Light En-
vironment on Mood«, Molecular Psychiatry 18, no. 7 (2013): 751–57, 
https://doi.org/10.1038/mp.2013.70; F. G. Amaral et al., »Environmen-
tal Control of Biological Rhythms: Effects on Development, Fertility 
and Metabolism«, Journal of Neuroendocrinology 26, no.  9 (2014): 
603–12, https://doi.org/10.1111/jne.12144; Sean W. Cain et al., »Evening 
Home Lighting Adversely Impacts the Circadian System and Sleep«, 
Scientific Reports 10, no.  1 (2020): 19110, https://doi.org/10.1038/
s41598-020-75622-4.

93	 Sean W. Cain et al., »Evening Home Lighting Adversely Impacts the 
Circadian System and Sleep.«

94	 Christine Blume et  al., »Effects of Light on Human Circadian 
Rhythms, Sleep and Mood«, Somnologie 23, no.  3 (2019): 147–56, 
https://doi.org/10.1007/s11818-019-00215-x.

95	 S. Paruthi et al., »Consensus statement of the American Academy of 
Sleep Medicine on the Recommended Amount of Sleep for Healthy 
Children: Methodology and Discussion«, Journal of Clinical Sleep Me­
dicine 12 (November 2016): 1549–61, https://doi.org/10.5664/jcsm. 
6288.

96	 Melissa A. Woortman et al., »Day/Night Fluctuations of Breast Milk 
Bioactive Factors and Microbiome«, Frontiers in Nutrition 12 (2025), 
https://doi.org/10.3389/fnut.2025.1618784.

97	 Ellen R. Stothard et al., »Circadian Entrainment to the Natural Light-
Dark Cycle Across Seasons and the Weekend«, Current Biology 27, 
no. 4 (2017): 508–13, https://doi.org/10.1016/j.cub.2016.12.041.

98	 Samuel E. Jones et  al., »Genome-Wide Association Analyses of 
Chronotype in 697,828 Individuals Provides Insights into Circadian 
Rhythms«, Nature Communications 10, article no. 343 (2019), https://
doi.org/10.1038/s41467-018-08259-7.

99	 Freda Patterson et al., »Interactive Effects of Sleep Duration and Mor-
ning/Evening Preference on Cardiovascular Risk Factors«, European 
Journal of Public Health 28, no. 1 (2018): 155–61, https://doi.org/10.1093/
eurpub/ckx029.

100	 Ilona Merikanto et al., »Associations of Chronotype and Sleep with 

https://doi.org/10.1111/jne.12144
https://doi.org/10.1038/s41598-020-75622-4
https://doi.org/10.1038/s41598-020-75622-4
https://doi.org/10.1007/s11818-019-00215-x
https://doi.org/10.5664/jcsm.6288
https://doi.org/10.5664/jcsm.6288
https://doi.org/10.3389/fnut.2025.1618784
https://doi.org/10.1016/j.cub.2016.12.041
https://doi.org/10.1038/s41467-018-08259-7
https://doi.org/10.1038/s41467-018-08259-7
https://doi.org/10.1093/eurpub/ckx029
https://doi.org/10.1093/eurpub/ckx029


18

Anmerkungen zum Titel »Protocols«

Cardiovascular Diseases and Type 2 Diabetes«, Chronobiology Inter­
national 30, no. 4 (2013): 470-77, https://doi.org/10.3109/07420528.20
12.741171.

101	 Rosa Levandovski et al., »Depression Scores Associate with Chrono-
type and Social Jetlag in a Rural Population«, Chronobiology Interna­
tional 28, no. 9 (2011): 771–78, https://doi.org/10.3109/07420528.2011. 
602445.

102	 Elise R. Facer-Childs et  al., »Resetting the Late Timing of ›Night 
Owls‹ Has a Positive Impact on Mental Health and Performance«, 
Sleep Medicine 60 (August 2019): 236–47, https://doi.org/10.1016/j.
sleep.2019.05.001.

103	 Y. Takahashi et al., »Growth Hormone Secretion During Sleep«, Jour­
nal of Clinical Investigation 47, no.  9 (1968): 2079–90, https://doi.
org/10.1172/JCI105893.

104	 Weihao Wang et  al., »The GH-IGF-1 Axis in Circadian Rhythm«, 
Frontiers in Molecular Neuroscience 14 (September 2021): 742294, 
https://doi.org/10.3389/fnmol.2021.742294.

105	 Joshua E. Brinkman et  al., »Physiology, Growth Hormone (Archi-
ved)«, StatPearls, last updated May 1, 2023, https://www.ncbi.nlm.nih.
gov/books/NBK482141/.

106	 Nikola Chung et  al., »Does the Proximity of Meals to Bedtime In
fluence the Sleep of Young Adults? A Cross-Sectional Survey of Uni-
versity Students«, International Journal of Environmental Research 
and Public Health 17, no. 8 (April 2020): 2677, https://doi.org/10.3390/
ijerph17082677.

107	 Li-Ming Yan et al., »Chronobiological Perspectives: Association Be
tween Meal Timing and Sleep Quality«, PLOS One 19, no. 8 (August 
2024): e0308172, https://doi.org/10.1371/journal.pone.0308172.

108	 Arcady A. Putilov et al., »Single-Item Chronotyping (SIC), a Method 
to Self-Assess Diurnal Types by Using 6 Simple Charts«, Personality 
and Individual Differences 168 (2021): 110353, https://doi.org/10.1016/ 
j.paid.2020.110353 .

109	 Christer Hublin and Jaakko Kaprio, »Chronotype and Mortality  – 
A 37-Year Follow-Up Study in Finnish Adults«, Chronobiology Inter­

https://doi.org/10.3109/07420528.2012.741171
https://doi.org/10.3109/07420528.2012.741171
https://doi.org/10.3109/07420528.2011.602445
https://doi.org/10.3109/07420528.2011.602445
https://doi.org/10.1016/j.sleep.2019.05.001
https://doi.org/10.1016/j.sleep.2019.05.001
https://doi.org/10.1172/JCI105893
https://doi.org/10.1172/JCI105893
https://doi.org/10.3389/fnmol.2021.742294
https://www.ncbi.nlm.nih.gov/books/NBK482141/
https://www.ncbi.nlm.nih.gov/books/NBK482141/
https://doi.org/10.3390/ijerph17082677
https://doi.org/10.3390/ijerph17082677
https://doi.org/10.1371/journal.pone.0308172
https://doi.org/10.1016/j.paid.2020.110353
https://doi.org/10.1016/j.paid.2020.110353


19

Anmerkungen zum Titel »Protocols«

national 40, no.  7 (2023), 841–49, https://doi.org/10.1080/07420528. 
2023.2215342.

110	 Rikie M. Scholtens et al., »Physiological Melatonin Levels in Healthy 
Older People: A Systematic Review«, Journal of Psychosomatic Re­
search 86 (July 2016): 20–27, https://doi.org/10.1016/j.jpsycho 
res.2016.05.005; L. Thielbot, »Physiology of the Pineal Body«, Pro­
gressive Brain Research 10 (1965): 479–88, https://doi.org/10.1016/
S0079-6123(08)63466-4; K. P. Minneman and R. J. Wurtman, »The 
Pharmacology of the Pineal Gland«, Annual Reviews in Pharmacology 
and Toxicology 16 (April 1976): 33–51, https://doi.org/10.1146/annurev.
pa.16.040176.000341; Josephine Arendt et al., »Physiology of the Pi
neal gland and melatonin«, In: Endotext [Internet], ed. KR Feingold 
et al. (MDText.com, Inc).

111	 Jennifer A. Shekleton et al., »Improved Neurobehavioral Performance 
During the Wake Maintenance Zone«, Journal of Clinical Sleep Medi­
cine 9, no. 4 (April 2013): 353–62, https://doi.org/10.5664/jcsm.2588; 
Jan de Zeeuw et al., »The Alerting Effect of the Wake Maintenance 
Zone During 40 Hours of Sleep Deprivation«, Scientific Reports 8, 
no. 1 (July 2018): 11012, https://doi.org/10.1038/s41598-018-29380-z.

112	 Gina Poe, in discussion with the author; Dante Picchioni et  al., 
»Increased Rates of Brain Protein Synthesis During [N1,N2] Sleep: 
L-[1-11C]leucine PET Studies in Human Subjects«, Journal of Cerebral 
Blood Flow &  Metabolism 43, no.  1 (2023): 59–71, https://doi.org/
10.1177/0271678X221121873.

113	 Matthew P. Walker et al., »Sleep-Dependent Learning and Memory 
Consolidation«, Neuron 44, no.  1 (2024): P121–33, https://doi.org/
10.1016/j.neuron.2004.08.031.

114	 Matthew P. Walker and Robert Stickgold, »Sleep, Memory, and Plasti-
city«, Annual Review of Psychology 57 (January 2006): 139–66, https://
doi.org/10.1146/annurev.psych.56.091103.070307.

115	 Mia Michaela Pal, »Glutamate: The Master Neurotransmitter and Its 
Implications in Chronic Stress and Mood Disorders«, Frontiers in 
Human Neuroscience 15 (October 28, 2021): 722323, https://doi.org/
10.3389/fnhum.2021.722323.

https://doi.org/10.1080/07420528.2023.2215342
https://doi.org/10.1080/07420528.2023.2215342
https://doi.org/10.1016/j.jpsychores.2016.05.005
https://doi.org/10.1016/j.jpsychores.2016.05.005
https://doi.org/10.1016/S0079-6123(08)63466-4
https://doi.org/10.1016/S0079-6123(08)63466-4
https://doi.org/10.1146/annurev.pa.16.040176.000341
https://doi.org/10.1146/annurev.pa.16.040176.000341
https://doi.org/10.5664/jcsm.2588
https://doi.org/10.1038/s41598-018-29380-z
https://doi.org/10.1177/0271678X221121873
https://doi.org/10.1177/0271678X221121873
https://doi.org/10.1016/j.neuron.2004.08.031
https://doi.org/10.1016/j.neuron.2004.08.031
https://doi.org/10.1146/annurev.psych.56.091103.070307
https://doi.org/10.1146/annurev.psych.56.091103.070307
https://doi.org/10.3389/fnhum.2021.722323
https://doi.org/10.3389/fnhum.2021.722323


20

Anmerkungen zum Titel »Protocols«

116	 Eve Van Cauter and Laurence Plat, »Physiology of Growth Hormone 
Secretion During Sleep«, The Journal of Pediatrics 128, no. 5 (1996): 
S32–S37, https://doi.org/10.1016/s0022-3476(96)70008-2.

117	 Andy R. Eugene and Jolanta Masiak, »The Neuroprotective Aspects of 
Sleep«, MEDtube Science 3, no. 1 (2015): 35–40, https://pmc.ncbi.nlm.
nih.gov/articles/PMC4651462/.

118	 Brinkman et al., »Physiology, Growth Hormone (Archived).«
119	 Joshua E. Brinkman et al., »Physiology of Sleep«, StatPearls, last up-

dated April 3, 2023, https://www.ncbi.nlm.nih.gov/books/NBK482512/.
120	 Aakash K. Patel et  al., »Physiology, Sleep Stages«, StatPearls, last 

updated January 26, 2024, https://www.ncbi.nlm.nih.gov/books/
NBK526132/.

121	 Oliver Cameron Reddy and Ysbrand D. van der Werf, »The Sleeping 
Brain: Harnessing the Power of the Glymphatic System Through Life
style Choices«, Brain Sciences 10, no.  11 (2020): 868, https://doi.org/
10.3390/brainsci10110868.

122	 Helene Benveniste et al., »The Glymphatic System and Waste Clea-
rance with Brain Aging«, Gerontology 65, no. 2 (2018): 106–19, https://
doi.org/10.1159/000490349; Lauren M. Hablitz and Maiken Neder-
gaard, »The Glymphatic System: A Novel Component of Fundamen-
tal Neurobiology«, Journal of Neuroscience 41, no. 37 (2021): 7698–711, 
https://doi.org/10.1523/JNEUROSCI.0619-21.2021.

123	 John Peever and Patrick M. Fuller, »The Biology of REM Sleep«, 
Current Biology 27, no.  22 (2017): R1237–R1248, https://doi.org/
10.1016/j.cub.2017.10.026.

124	 Patricia L. Brooks and John H. Peever, »Unraveling the Mechanisms 
of REM Sleep Atonia«, Sleep 31, no.  11 (2008): 1492–97, https://doi.
org/10.1093/sleep/31.11.1492.

125	 Mark S. Blumberg and Alan M. Plumeau, »A New View of ›Dream 
Enactment‹ in REM Sleep Behavior Disorder«, Sleep Medicine Reviews 
30 (December 2016): 34–42. https://doi.org/10.1016/j.smrv.2015.12. 
002.

126	 Jerome C. J. Fryer, »Is a Purpose of REM Sleep Atonia to Help Rege-
nerate Intervertebral Disc Volumetric Loss?«, Journal of Circadian 

https://doi.org/10.1016/s0022-3476(96)70008-2
https://pmc.ncbi.nlm.nih.gov/articles/PMC4651462/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4651462/
https://www.ncbi.nlm.nih.gov/books/NBK482512/
https://www.ncbi.nlm.nih.gov/books/NBK526132/
https://www.ncbi.nlm.nih.gov/books/NBK526132/
https://doi.org/10.3390/brainsci10110868
https://doi.org/10.3390/brainsci10110868
https://doi.org/10.1159/000490349
https://doi.org/10.1159/000490349
https://doi.org/10.1523/JNEUROSCI.0619-21.2021
https://doi.org/10.1016/j.cub.2017.10.026
https://doi.org/10.1016/j.cub.2017.10.026
https://doi.org/10.1093/sleep/31.11.1492
https://doi.org/10.1093/sleep/31.11.1492
https://doi.org/10.1016/j.smrv.2015.12.002
https://doi.org/10.1016/j.smrv.2015.12.002


21

Anmerkungen zum Titel »Protocols«

Rhythms 7, article no. 1 (January 2009), https://doi.org/10.1186/1740-
3391-7-1.

127	 Hai-Lin Chen et al., »Rapid Eye Movement Sleep During Early Life: 
A  Comprehensive Narrative Review«, International Journal of En­
vironmental Research and Public Health 19, no.  20 (2022): 13101, 
https://doi.org/10.3390/ijerph192013101.

128	 Carissa Gardiner et al., »The Effect of Alcohol on Subsequent Sleep in 
Healthy Adults: A Systematic Review and Meta-Analysis«, Sleep 
Medicine Reviews 80 (April 2025): 102030, https://doi.org/10.1016/ 
j.smrv.2024.102030; Leela McKinnon, Eric C. Shattuck, and David R. 
Samson, »Sound Reasons for Unsound Sleep: Comparative Support 
for the Sentinel Hypothesis in Industrial and Nonindustrial Groups«, 
Evolution, Medicine, and Public Health 11, no.  1 (November 2022): 
53–66, https://doi.org/10.1093/emph/eoac039; Rob Velzeboer et  al., 
»Cannabis and Sleep Architecture: A Systematic Review and Meta-
Analysis«, Sleep Medicine Reviews 84 (December 2025): 102164, 
https://doi.org/10.1016/j.smrv.2025.102164; Irwin Feinberg et al., »Ef-
fects of Marijuana Extract and Tetrahydrocannabinol on Electro
encephalographic Sleep Patterns«, Clinical Pharmacology and The­
rapeutics 19, no.  6 (June 1976): 782–94, https://doi.org/10.1002/
cpt1976196782.

129	 Elahhe Afkhamnejad and Sandhya Kumar, »The Role of Prescription 
Drugs in REM Sleep (P1.109)«, Neurology 90, no. S15 (April 2018), 
https://doi.org/10.1212/WNL.90.15_supplement.P1.109; Claire Gar
diner et al., »The Effect of Alcohol on Subsequent Sleep in Healthy 
Adults: A Systematic Review and Meta-Analysis«, Sleep Medicine 
Reviews 80, no. 1 (April 2025): 102030, https://doi.org/10.1016/j.smrv. 
2024.102030.

130	 Dimitris Repantis et  al., »REM Sleep in Acutely Traumatized Indi
viduals and Interventions for the Secondary Prevention of Post-
Traumatic Stress Disorder«, European Journal of Psychotrauma­
tology 6, no. 1 (2020): 1740492, https://doi.org10.1080/20008198.2020. 
1740492.

131	 William D.S. Killgore, »Effects of Sleep Deprivation on Cognition«, 

https://doi.org/10.1186/1740-3391-7-1
https://doi.org/10.1186/1740-3391-7-1
https://doi.org/10.3390/ijerph192013101
https://doi.org/10.1016/j.smrv.2024.102030
https://doi.org/10.1016/j.smrv.2024.102030
https://doi.org/10.1093/emph/eoac039
https://doi.org/10.1016/j.smrv.2025.102164
https://doi.org/10.1002/cpt1976196782
https://doi.org/10.1002/cpt1976196782
https://doi.org/10.1212/WNL.90.15_supplement.P1.109
https://doi.org/10.1016/j.smrv.2024.102030
https://doi.org/10.1016/j.smrv.2024.102030
https://doi.org10.1080/20008198.2020.1740492
https://doi.org10.1080/20008198.2020.1740492


22

Anmerkungen zum Titel »Protocols«

Progress in Brain Research 185 (2010): 105–29, https://doi.org/10.1016/
B978-0-444-53702-7.00007-5.

132	 Matthew P. Pase et al., »Sleep Architecture and the Risk of Incident 
Dementia in the Community«, Neurology 89, no. 12 (2017): 1244–50, 
https://doi.org/10.1212/WNL.0000000000004373.

133	 Matthew P. Pase et al., »Sleep Architecture and the Risk of Incident 
Dementia in the Community«, Neurology 89, no. 12 (2017): 1244–50, 
https://doi.org/10.1212/WNL.0000000000004373.

134	 Eileen B. Leary et al., »Association of Rapid Eye Movment Sleep with 
Mortality in Middle-Aged and Older Adults«, JAMA Neurology 77, 
no. 10 (2020): https://doi.org/10.1001/jamaneurol.2020.2108.

135	 Eileen B. Leary et al., »Association of Rapid Eye Movment Sleep with 
Mortality in Middle-Aged and Older Adults«, JAMA Neurology 77, 
no. 10 (2020): https://doi.org/10.1001/jamaneurol.2020.2108.

136	 Kelly Baron et al., »Circadian Phase Alignment and Sleep Duration in 
Overweight Adults: Associations with Cardiometabolic Risk Fac-
tors«, Sleep 47, no.  S1 (2024): A7–A8, https://doi.org/10.1093/sleep/
zsae067.0017; Andrew J.K. Phillips et al., »Irregular Sleep/Wake Pat-
terns Are Associated with Poorer Academic Performance and De
layed Circadian and Sleep/Wake Timing«, Scientific Reports 7, no.  1 
(2017): 3216, https://doi.org/10.1038/s41598-017-03171-4.

137	 Yinyan Gao et  al., »Association Between Shift Work and Risk of 
Type 2 Diabetes Mellitus: A Systematic Review and Dose-Response 
Meta-Analysis of Observational Studies«, Chronobiology Interna­
tional 37, no. 1 (2020): 29–46, https://doi.org/10.1080/07420528.2019. 
1683570.

138	 Johanna Samulin Erdem et  al., »Night Shift Work and Indicates of 
Cardiovascular Risk: A Systematic Review and Meta-Analysis«, 
Environmental Research 276 (July 2025): 121503, https://doi.org/
10.1016/j.envres.2025.121503.

139	 Qi-Jun Wu et  al., »Shift Work and Health Outcomes: An Umbrella 
Review of Systematic Reviews and Meta-Analyses of Epidemiological 
Studies«, Journal of Clinical Sleep Medicine 18 (2022): 653–62, https://
doi.org/10.5664/jcsm.9642; Minzhi Xu et al., »Lifestyle Factors in the 

https://doi.org/10.1016/B978-0-444-53702-7.00007-5
https://doi.org/10.1016/B978-0-444-53702-7.00007-5
https://doi.org/10.1212/WNL.0000000000004373
https://doi.org/10.1212/WNL.0000000000004373
https://doi.org/10.1001/jamaneurol.2020.2108
https://doi.org/10.1001/jamaneurol.2020.2108
https://doi.org/10.1093/sleep/zsae067.0017
https://doi.org/10.1093/sleep/zsae067.0017
https://doi.org/10.1038/s41598-017-03171-4
https://doi.org/10.1080/07420528.2019.1683570
https://doi.org/10.1080/07420528.2019.1683570
https://doi.org/10.1016/j.envres.2025.121503
https://doi.org/10.1016/j.envres.2025.121503
https://doi.org/10.5664/jcsm.9642
https://doi.org/10.5664/jcsm.9642


23

Anmerkungen zum Titel »Protocols«

Association of Shift Work and Depression and Anxiety«, JAMA Net­
work Open 6, no. 8 (2023): e2328798, https://doi.org/10.1001/jamanet 
workopen.2023.28798.

140	 Thomas Vlasak et al., »Neurocognitive Impairment in Night and Shift 
Workers: A Meta-Analysis of Observational Studies«, Occupational 
& Environmental Medicine 79, no. 6 (2022): 365–72, https://doi.org/
10.1136/oemed-2021-107847.

141	 Kneginja Richter et al., »Shiftwork and Alcohol Consumption: A Sys-
tematic Review of the Literature«, European Addiction Research 27, 
no. 1 (2021): 9–15, https://doi.org/10.1159/000507573.

142	 Rea Alonzo et al., »Does Shiftwork Impact Cognitive Performance? 
Findings from the Canadian Longitudinal Study on Aging (CLSA)«, 
International Journal of Environmental Research and Public Health 19, 
no. 16 (2022): 10124, https://doi.org/10.3390/ijerph191610124.

143	 Drew Dawson and Kathryn Reid, »Fatigue, Alcohol and Performance 
Impairment«, Nature 388 (1997): 235, https://doi.org/10.1038/40775.

144	 Jijo Varughese and Richard P. Allen, »Fatal Accidents Following 
Changes in Daylight Savings Time: The American Experience«, Sleep 
Medicine 2, no. 1 (January 2001): 31–36, https://doi.org/10.1016/S1389-
9457(00)00032-0.

145	 Amneet Sandhu et  al., »Daylight Savings Time and Myocardial In
farction«, Open Heart 1, no. 1 (2014): e000019, https://doi.org/10.1136/
openhrt-2013-000019.

146	 Birgitte T. Hansen et al., »Daylight Savings Time Transitions and the 
Incidence Rate of Unipolar Depressive Episodes«, Epidemiology 28, 
no.  3 (May 2017): 346–353, https://doi.org/10.1097/EDE.000000000 
0000580.

147	 Porkka-Heiskanen et  al., »Adenoseine«; Basheer, »Adenosine and 
Sleep-Wake Regulation.«

148	 M. H. Hagenauer et al., »Adolescent Changes in the Homeostatic and 
Circadian Regulation of Sleep«, Developmental Neuroscience 31, no. 4 
(2009): 276–84, https://doi.org/10.1159/000216538.

149	 Stephanie J. Crowley et al., »Sleep, Circadian Rhythms, and Delayed 
Phase in Adolescence«, Sleep Medicine 8, no. 6 (September 2007): 

https://doi.org/10.1001/jamanetworkopen.2023.28798
https://doi.org/10.1001/jamanetworkopen.2023.28798
https://doi.org/10.1136/oemed-2021-107847
https://doi.org/10.1136/oemed-2021-107847
https://doi.org/10.1159/000507573
https://doi.org/10.3390/ijerph191610124
https://doi.org/10.1038/40775
https://doi.org/10.1016/S1389-9457(00)00032-0
https://doi.org/10.1016/S1389-9457(00)00032-0
https://doi.org/10.1136/openhrt-2013-000019
https://doi.org/10.1136/openhrt-2013-000019
https://doi.org/10.1097/EDE.0000000000000580
https://doi.org/10.1097/EDE.0000000000000580
https://doi.org/10.1159/000216538


24

Anmerkungen zum Titel »Protocols«

602–12, https://doi.org/10.1016/j.sleep.2006.12.002; Mary A. Carska-
don et al., »Association Between Puberty and Delayed Phase Prefe-
rence«, Sleep 16, no.  3 (May 1993): 258–62, https://doi.org/10.1093/
sleep/16.3.258.

150	 Adolescent Sleep Working Group, Committee on Adolescence, Coun-
cil on School Health, »School Start Times for Adolescents«, Pediatrics 
134, no. 3 (2014): 642–49, https://doi.org/10.1542/peds.2014-1697.

151	 Robert D. Foss et al., »School Start Times and Teenage Driver Motor 
Vehicle Crashes«, Accident Analysis &  Prevention 126 (May 2019): 
54–63, https://doi.org/10.1016/j.aap.2018.03.031.

152	 Anne G. Wheaton et al., »Short Sleep Duration Among Middle School 
and High School Students – United States, 2015«, Morbidity and Mor­
tality Weekly Report 67, no. 3 (2018): 85–90, https://doi.org/10.15585/
mmwr.mm6703a1.

153	 Sara Uccella et al., »Sleep Deprivation and Insomnia in Adolescence: 
Implications for Mental Health«, Brain Sciences 13, no. 4 (2023): 569, 
https://doi.org/10.3390/brainsci13040569; Wheaton et  al., »Short 
Sleep Duration Among Middle School and High School Students –
United States, 2015.«

154	 Junxin Li et al., »Sleep in Normal Aging«, Sleep Medicine Clinics 13, 
no. 1 (2018): 1–11, https://doi.org/10.1016/j.jsmc.2017.09.001.

155	 Junxin Li et al., »Sleep in Normal Aging«, Sleep Medicine Clinics 13, 
no. 1 (2018): 1–11, https://doi.org/10.1016/j.jsmc.2017.09.001.

156	 Judith A. Floyd et al., »Changes in REM-Sleep Percentage Over the 
Adult Lifespan«, Sleep 30, no. 7 (2007): 829–36, https://doi.org/10.1093/
sleep/30.7.829.

157	 Allison G. Harvey and Suzanna Payne, »The Management of Unwan-
ted Pre-Sleep Thoughts in Insomnia: Distraction with Imagery Versus 
General Distraction«, Behaviour Research and Therapy 40, no.  3 
(2002): 267–77, https://doi.org/10.1016/s0005-7967(01)00012-2.

158	 Allison G. Harvey, »The Attempted Suppression of Presleep Cognitive 
Activity in Insomnia«, Cognitive Therapy and Research 27 (2003): 
593–602, https://doi.org/10.1023/A:1026322310019.

159	 Nami Ohmura et  al., »A Method to Soothe and Promote Sleep in 

https://doi.org/10.1016/j.sleep.2006.12.002
https://doi.org/10.1093/sleep/16.3.258
https://doi.org/10.1093/sleep/16.3.258
https://doi.org/10.1542/peds.2014-1697
https://doi.org/10.1016/j.aap.2018.03.031
https://doi.org/10.15585/mmwr.mm6703a1
https://doi.org/10.15585/mmwr.mm6703a1
https://doi.org/10.3390/brainsci13040569
https://doi.org/10.1016/j.jsmc.2017.09.001
https://doi.org/10.1016/j.jsmc.2017.09.001
https://doi.org/10.1093/sleep/30.7.829
https://doi.org/10.1093/sleep/30.7.829
https://doi.org/10.1016/s0005-7967(01)00012-2
https://doi.org/10.1023/A:1026322310019


25

Anmerkungen zum Titel »Protocols«

Crying Infants Utilizing The Transport Response«, Current Biology 
32, no.  20 (October 2022): 4521–29.E4, https://doi.org/10.1016/j.
cub.2022.08.041; Aurore A. Perrault et al., »Whole-Night Continuous 
Rocking Entrains Spontaneous Neural Oscillations with Benefits for 
Sleep And Memory«, Current Biology 29, no. 3 (February 2019): 402-
11.E3, https://doi.org/10.1016/j.cub.2018.12.028.

160	 Patricia J. Murphy and Scott S. Campbell, »Nighttime Drop in Body 
Temperature: A Physiological Trigger for Sleep Onset?«, Sleep 20, no. 
7 (1997): 505–11, https://doi.org/10.1093/sleep/20.7.505.

161	 Scott S. Campbell and Roger J. Broughton, »Rapid Decline in Body 
Temperature Before Sleep: Fluffing the Physiological Pillow?«, Chro­
nobiology International 11, no.  2 (1994): 126–31, https://doi.org/
10.3109/07420529409055899.

162	 Yaqian Fan et al., »How Temperature Influences Sleep«, International 
Journal of Molecular Sciences 23, no.  20 (2022): 12191, https://doi.
org/10.3390/ijms232012191; Shreyas S. Joshi et al., »The Importance of 
Temperature and Thermoregulation for Optimal Human Sleep«, 
Energy and Buildings 131 (November 1, 2016): 153–57, https://doi.org/
10.1016/j.enbuild.2016.09.020.

163	 Edward C. Harding et al., »The Temperature Dependence of Sleep«, 
Frontiers in Neuroscience 13 (April 23, 2019): 336, https://doi.org/
10.3389/fnins.2019.00336.

164	 Ronald Szymusiak, »Body Temperature and Sleep«, Handbook of 
Clinical Neurology 156 (2018): 341–51, https://doi.org/10.1016/B978-0-
444-63912-7.00020-5.

165	 Edward C. Harding et al., »The Temperature Dependence of Sleep«, 
Frontiers in Neuroscience 13 (April 23, 2019): 336, https://doi.org/
10.3389/fnins.2019.00336.

166	 A. Cagnacci et al., »Melatonin: A Major Regulator of the Circadian 
Rhythm of Core Temperature in Humans«, The Journal of Clinical En­
docrinology &  Metabolism 75, no.  2 (1992): 447–52, https://doi.org/
10.1210/jcem.75.2.1639946.

167	 James K. Wyatt et  al., »Circadian Temperature and Melatonin 
Rhythms, Sleep, and Neurobehavioral Function in Humans Living on 

https://doi.org/10.1016/j.cub.2022.08.041
https://doi.org/10.1016/j.cub.2022.08.041
https://doi.org/10.1016/j.cub.2018.12.028
https://doi.org/10.1093/sleep/20.7.505
https://doi.org/10.3109/07420529409055899
https://doi.org/10.3109/07420529409055899
https://doi.org/10.3390/ijms232012191
https://doi.org/10.3390/ijms232012191
https://doi.org/10.1016/j.enbuild.2016.09.020
https://doi.org/10.1016/j.enbuild.2016.09.020
https://doi.org/10.3389/fnins.2019.00336
https://doi.org/10.3389/fnins.2019.00336
https://doi.org/10.1016/B978-0-444-63912-7.00020-5
https://doi.org/10.1016/B978-0-444-63912-7.00020-5
https://doi.org/10.3389/fnins.2019.00336
https://doi.org/10.3389/fnins.2019.00336
https://doi.org/10.1210/jcem.75.2.1639946
https://doi.org/10.1210/jcem.75.2.1639946


26

Anmerkungen zum Titel »Protocols«

a 20-h Day«, American Journal of Physiology 277, no. 4 (1999): R1152–
R1163, https://doi.org/10.1152/ajpregu.1999.277.4.r1152; Kurt Krauchi 
et al., »Thermoregulatory Effects of Melatonin in Relation to Sleepi-
ness«, Chronobiology International 23, no. 1–2 (2006): 475–84, https://
doi.org/10.1080/07420520500545854; Stephen Deacon and Josephine 
Arendt, »Melatonin-Induced Temperature Suppression and Its Acute 
Phase-Shifting Effects Correlate in a Dose-Dependent Manner in 
Humans«, Brain Research 688, no. 1–2 (1995): 77–85, https://doi.org/
10.1016/0006-8993(95)96872-i.

168	 Ronald Szymusiak, »Body Temperature and Sleep«, Handbook of 
Clinical Neurology 156 (2018): 341–51, https://doi.org/10.1016/B978-0-
444-63912-7.00020-5.

169	 Takafumi Maeda et al., »Effects of Bathing-Induced Changes in Body 
Temperature on Sleep«, Journal of Physiological Anthropology 42, 
article no. 20 (2023), https://doi.org/10.1186/s40101-023-00337-0.

170	 Edward C. Harding et al., »The Temperature Dependence of Sleep«, 
Frontiers in Neuroscience 13 (April 23, 2019): 336, https://doi.org/
10.3389/fnins.2019.00336.

171	 Jeong-Whun Kim et al., »Polysomnographic Evidence of Enhanced 
Sleep Quality with Adaptive Thermal Regulation«, Healthcare (Basel) 
13, no.  19 (October 2025): 2521, https://doi.org/10.3390/health 
care13192521. Stephen R. Morairty et  al., »Selective Increases in 
Non-Rapid Eye Movement Sleep Following Whole Body Heating in 
Rats«, Brain Research 617, no. 1 (1993): 10–16, https://doi.org/10.1016/
0006-8993(93)90606-n.

172	 Stephen R. Morairty et  al., »Selective Increases in Non-Rapid Eye 
Movement Sleep Following Whole Body Heating in Rats«, Brain Re­
search 617, no.  1 (1993): 10–16, https://doi.org/10.1016/0006-8993(93) 
90606-n.

173	 Fang Wang et al., »The Effect of Meditative Movement on Sleep Qua-
lity: A Systematic Review«, Sleep Medicine Reviews 30 (December 
2016): 43–52, https://doi.org/10.1016/j.smrv.2015.12.001.

174	 Kazue Okamoto-Mizuno and Koh Mizuno, »Effects of Thermal En-
vironment on Sleep and Circadian Rhythm«, Journal of Physiological 

https://doi.org/10.1152/ajpregu.1999.277.4.r1152
https://doi.org/10.1080/07420520500545854
https://doi.org/10.1080/07420520500545854
https://doi.org/10.1016/0006-8993(95)96872-i
https://doi.org/10.1016/0006-8993(95)96872-i
https://doi.org/10.1016/B978-0-444-63912-7.00020-5
https://doi.org/10.1016/B978-0-444-63912-7.00020-5
https://doi.org/10.1186/s40101-023-00337-0
https://doi.org/10.3389/fnins.2019.00336
https://doi.org/10.3389/fnins.2019.00336
https://doi.org/10.3390/healthcare13192521
https://doi.org/10.3390/healthcare13192521
https://doi.org/10.1016/0006-8993(93)90606-n
https://doi.org/10.1016/0006-8993(93)90606-n
https://doi.org/10.1016/0006-8993(93)90606-n
https://doi.org/10.1016/0006-8993(93)90606-n
https://doi.org/10.1016/j.smrv.2015.12.001


27

Anmerkungen zum Titel »Protocols«

Anthropology 31, article no.  14 (2012), https://doi.org/10.1186/1880-
6805-31-14.

175	 J. P. Libert et al., »Effect of Continuous Heat Exposure on Sleep Stages 
in Humans«, Sleep 11, no. 2 (1988): 195–209, https://doi.org/10.1093/
sleep/11.2.195.

176	 Pier Luigi Parmeggiani, »Interaction Between Sleep and Thermoregu-
lation: An Aspect of the Control of Behavioral States«, Sleep 10, no. 5 
(1987): 426–35, https://doi.org/10.1093/sleep/10.5.426.

177	 Kazue Okamoto-Mizuno and Koh Mizuno, »Effects of Thermal En-
vironment on Sleep and Circadian Rhythm«, Journal of Physiological 
Anthropology 31, article no.  14 (2012), https://doi.org/10.1186/1880-
6805-31-14.

178	 Mats Gillberg and Torbjorn Akerstedt, »Body Temperature and 
Sleep at Different Times of Day«, Sleep 5, no. 4 (1982): 378–88, https://
doi.org/10.1093/sleep/5.4.378; Institute of Medicine Committee on 
Military Nutrition Research, »Physiological Responses to Exercise in 
the Heat«, in Nutritional Needs in Hot Environments: Applications for 
Military Personnel in Field Operations (Washington, DC: National Aca-
demies Press, 1993), https://www.ncbi.nlm.nih.gov/books/NBK236240/.

179	 Janna Mantua and Rebecca M. C. Spencer, »Exploring the Nap Para-
dox: Are Mid-Day Sleep Bouts a Friend or Foe?« Sleep Medicine 37, 
no.  1 (September 2017): 88–97, https://doi.org/10.1016/j.sleep.2017. 
01.019; Pengqiang Du et al., »Multiple Health Outcomes of Daytime 
Napping: A Comprehensive Umbrella Review«, Public Health Re­
views  47, no.  1 (February 2026): 1609013, https://doi.org/10.3389/
phrs.2026.1609013; Yves Dauvilliers and Alain Buguet, »Hypersom-
nia«, Dialogues in ClinicalNeuroscience 7, no.  4 (December 2005): 
347–356, https://doi.org/10.31887/DCNS.2005.7.4/ydauvilliers.

180	 Matthew P. Walker, »Sleep, Memory and Emotion«, Progress in Brain 
Research 185 (2010): 49–68, https://doi.org/10.1016/B978-0-444-
53702-7.00004-X.

181	 Aakash K. Patel et  al., »Physiology, Sleep Stages«, StatPearls, last 
updated January 26, 2024, https://www.ncbi.nlm.nih.gov/books/
NBK526132/.

https://doi.org/10.1186/1880-6805-31-14
https://doi.org/10.1186/1880-6805-31-14
https://doi.org/10.1093/sleep/11.2.195
https://doi.org/10.1093/sleep/11.2.195
https://doi.org/10.1093/sleep/10.5.426
https://doi.org/10.1186/1880-6805-31-14
https://doi.org/10.1186/1880-6805-31-14
https://doi.org/10.1093/sleep/5.4.378
https://doi.org/10.1093/sleep/5.4.378
https://www.ncbi.nlm.nih.gov/books/NBK236240/
https://doi.org/10.1016/j.sleep.2017.01.019
https://doi.org/10.1016/j.sleep.2017.01.019
https://doi.org/10.3389/phrs.2026.1609013
https://doi.org/10.3389/phrs.2026.1609013
https://doi.org/10.31887/DCNS.2005.7.4/ydauvilliers
https://doi.org/10.1016/B978-0-444-53702-7.00004-X
https://doi.org/10.1016/B978-0-444-53702-7.00004-X
https://www.ncbi.nlm.nih.gov/books/NBK526132/
https://www.ncbi.nlm.nih.gov/books/NBK526132/


28

Anmerkungen zum Titel »Protocols«

182	 Ninad Gujar et al., »A Role for REM Sleep in Recalibrating the Sensi-
tivity of the Human Brain to Specific Emotions«, Cerebral Cortex 21, 
no. 1 (2011): 115–23, https://doi.org/10.1093/cercor /bhq064.

183	 Thomas V. Dunwiddie and Susan A. Masino, »The Role and Regula
tion of Adenosine in the Central Nervous System«, Annual Review of 
Neuroscience 24 (March 2001): 31–55, https://doi.org/10.1146/annurev.
neuro.24.1.31.

184	 Theresa E. Bjorness and Robert W. Greene, »Adenosine and Sleep«, 
Current Neuropharmacology 7, no. 3 (2009): 238–45, https://doi.org/
10.2174/157015909789152182.

185	 Thomas V. Dunwiddie and Susan A. Masino, »The Role and Regula
tion of Adenosine in the Central Nervous System«, Annual Review of 
Neuroscience 24 (March 2001): 31–55, https://doi.org/10.1146/annurev.
neuro.24.1.31; Porkka-Heiskanen et al., »Adenosine.«

186	 Mark R. Rosekind et al., »Alertness Management: Strategic Naps in 
Operational Settings«, Journal of Sleep Research 4, no. S2 (1995): 62–
66, https://doi.org/10.1111/j.1365-2869.1995.tb00229.x.

187	 Anika T. Lowe et  al., »N2 Sleep Promotes the Occurrence of ›Aha‹ 
Moments in a Perceptual Insight Task«, PLOS Biology 23, no. 6 (2025): 
e3003185, https://doi.org/10.1371/journal.pbio.3003185.

188	 Kryger, Principles and Practice of Sleep Medicine.
189	 Maher Souabni et al., »Benefits and Risks of Napping in Older Adults: 

A Systematic Review«, Frontiers in Aging Neuroscience 14 (October 
2022): 1000707, https://doi.org/10.3389/fnagi.2022.1000707.

190	 Omar Boukhris et al., »The Acute Effects of Nonsleep Deep Rest on 
Perceptual Responses, Physical, and Cognitive Performance in Phy
sically Active Participants«, Applied Physiology: Health and Well Being 
16, no.  4 (November 2024): 1967–87, https://doi.org/10.1111/
aphw.12571; Shashank Ghai et al., »Effects of Yoga Nidra On Stress, 
Anxiety, and Depression: A Systematic Review and Meta-Analysis«, 
Annals of the New York Academy of Sciences 1556, no.  1 (February 
2026): e70149, https://doi.org/10.1111/nyas.70149; V. Kachera et  al., 
»The Effects of Yoga Nidra Practice on EEG: A Systematic Review«, 
medRxiv (June 2025), https://doi.org/10.1101/2025.06.16.25329676 ; 

https://doi.org/10.1093/cercor%20/bhq064
https://doi.org/10.1146/annurev.neuro.24.1.31
https://doi.org/10.1146/annurev.neuro.24.1.31
https://doi.org/10.2174/157015909789152182
https://doi.org/10.2174/157015909789152182
https://doi.org/10.1146/annurev.neuro.24.1.31
https://doi.org/10.1146/annurev.neuro.24.1.31
https://doi.org/10.1111/j.1365-2869.1995.tb00229.x
https://doi.org/10.1371/journal.pbio.3003185
https://doi.org/10.3389/fnagi.2022.1000707
https://doi.org/10.1111/aphw.12571
https://doi.org/10.1111/aphw.12571
https://doi.org/10.1111/nyas.70149
https://doi.org/10.1101/2025.06.16.25329676


29

Anmerkungen zum Titel »Protocols«

Karuna Datta et  al., »Improved Sleep, Cognitive Processing and 
Enhanced Learning and Memory Task Accuracy with Yoga Nidra 
Practice in Novices«, PLOS One 18, no. 12 (December 2023): e0294678, 
https://doi.org/10.1371/journal.pone.0294678.

191	 Julia C. Basso et  al., »Brief, Daily Meditation Enhances Attention, 
Memory, Mood, and Emotional Regulation in Non-Experienced 
Meditators«, Behavioral Brain Research 356 (January 2019): 208–20, 
https://doi.org/10.1016/j.bbr.2018.08.023; Daniel Goleman and 
Richard J. Davidson, Altered Traits: Science Reveals How Meditation 
Changes Your Mind, Brain, and Body (Avery, 2017); Simon B. Gold-
berg et  al., »Sitting and Active Meditation Practice: Utilization and 
Associatoins with Outcomes in Naturalistic and Clinical Trial Data«, 
Mindfulness 17 (2026): 1120–37, https://doi.org/10.1007/s12671-026-
02787-w; Simon B. Goldberg et  al., »Mindfulness-Based Interven-
tions for Psychiatric Disorders: A Systematic Review and Meta-Ana-
lysis«, Clinical Psychology Review 59 (February 2018): 52–60, https://
doi.org/10.1016/j.cpr.2017.10.011.

192	 Camila Ferreira-Vorkapic et al., »The Impact of Yoga Nidra and Sea-
ted Meditation on the Mental Health of College Professors«, Interna­
tional Journal of Yoga 11, no. 3 (2018): 215–23, https://doi.org/10.4103/
ijoy.IJOY_57_17; Seithikurippu R. Pandi-Perumal et al., »The Origin 
and Clinical Relevance of Yoga Nidra«, Sleep and Vigilance 6, no.  1 
(2022): 61–84, https://doi.org/10.1007/s41782-022-00202-7.

193	 Pandi-Perumal et  al., »The Origin and Clinical Relevance of Yoga 
Nidra.«

194	 Troels W. Kjaer et al., »Increased Dopamine Tone During Meditation-
Induced Change of Consciousness«, Cognitive Brain Research 13, no. 2 
(2002): 255–59, https://doi.org/10.1016/s0926-6410(01)00106-9.

195	 Ferreira-Vorkapic et al., »The Impact of Yoga Nidra and Seated Me-
ditation on the Mental Health of College Professors«; Heather East-
man-Mueller et al., »iRest Yoga-Nidra on the College Campus: Chan-
ges in Stress, Depression, Worry, and Mindfulness«, International 
Journal of Yoga Therapy 23, no. 2 (2013): 15–24, https://doi.org/10.17761/
ijyt.23.2.r8735770101m8277; Roberta Anderson et  al., »Using Yoga 

https://doi.org/10.1371/journal.pone.0294678
https://doi.org/10.1016/j.bbr.2018.08.023
https://doi.org/10.1007/s12671-026-02787-w
https://doi.org/10.1007/s12671-026-02787-w
https://doi.org/10.1016/j.cpr.2017.10.011
https://doi.org/10.1016/j.cpr.2017.10.011
https://doi.org/10.4103/ijoy.IJOY_57_17
https://doi.org/10.4103/ijoy.IJOY_57_17
https://doi.org/10.1007/s41782-022-00202-7
https://doi.org/10.1016/s0926-6410(01)00106-9
https://doi.org/10.17761/ijyt.23.2.r8735770101m8277
https://doi.org/10.17761/ijyt.23.2.r8735770101m8277


30

Anmerkungen zum Titel »Protocols«

Nidra to Improve Stress in Psychiatric Nurses in a Pilot Study«, Jour­
nal of Integrative and Complementary Medicine 23, no. 6 (2017): 494–
95, https://doi.org/10.1089/acm.2017.0046; Khushboo Nayak and 
Kedarmal Verma, »Yoga-Nidra as a Mental Health Booster: A Narra-
tive Review«, Journal of Ayurveda and Integrative Medicine 14, no. 6 
(2023): 100842, https://doi.org/10.1016/j.jaim.2023.100842.

196	 Karuna Datta et  al., »Improved Sleep, Cognitive Processing and 
Enhanced Learning and Memory Task Accuracy with Yoga Nidra 
Practice in Novices«, PLOS One 18, no. 12 (2023): e0294678, https://
doi.org/10.1371/journal.pone.0294678.

197	 Melis Yilmaz Balban et  al., »Brief Structured Respiration Practices 
Enhance Mood and Reduce Physiological Arousal«, Cell Reports Me­
dicine 4, no.  1 (2023): 100895, https://doi.org/10.1016/j.xcrm.2022. 
100895; Andrea Zaccaro et  al., »How Breath-Control Can Change 
Your Life: A Systematic Review on Psycho-Physiological Correlates of 
Slow Breathing«, Frontiers in Human Neuroscience 12 (September 
2018): 353, https://doi.org/10.3389/fnhum.2018.00353.

198	 »#NSDR (Non-Sleep Deep Rest) with Dr. Andrew Huberman«, pos-
ted September 11, 2022, by Virtusan, YouTube, 10 min., 49 sec., https://
www.youtube.com/watch?v=AKGrmY8OSHM; »20  Minute Non-
Sleep Deep Rest (NSDR) to Restore Mental &  Physical Energy | 
Dr. Andrew Huberman«, posted April 26, 2024, by Huberman Lab 
Clips, YouTube, 20  min., 51  sec., https://www.youtube.com/watch? 
v=hEypv90GzDE.

199	 Karuna Datta et  al., »Yoga Nidra Practice Shows Improvement in 
Sleep in Patients with Chronic Insomnia: A Randomized Controlled 
Trial«, The National Medical Journal of India 34, no. 3 (2021): 143–50, 
https://doi.org/10.25259/NMJI_63_19.

200	 Prashant Kaul et  al., »Meditation Acutely Improves Psychomotor 
Vigilance, and May Decrease Sleep Need«, Behavioral and Brain 
Functions 6, article no.  47 (July 2010), https://doi.org/10.1186/1744-
9081-6-47.

201	 Omar Boukhris et al., »The Acute Effects of Nonsleep Deep Rest on 
Perceptual Responses, Physical, and Cognitive Performance in Physi-

https://doi.org/10.1089/acm.2017.0046
https://doi.org/10.1016/j.jaim.2023.100842
https://doi.org/10.1371/journal.pone.0294678
https://doi.org/10.1371/journal.pone.0294678
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.3389/fnhum.2018.00353
https://www.youtube.com/watch?v=AKGrmY8OSHM
https://www.youtube.com/watch?v=AKGrmY8OSHM
https://www.youtube.com/watch?v=hEypv90GzDE
https://www.youtube.com/watch?v=hEypv90GzDE
https://doi.org/10.25259/NMJI_63_19
https://doi.org/10.1186/1744-9081-6-47
https://doi.org/10.1186/1744-9081-6-47


31

Anmerkungen zum Titel »Protocols«

cally Active Participants«, Applied Psychology: Health and Well-Being 
16, no. 4 (2024): 1967–87, https://doi.org/10.1111/aphw.12571.

202	 Ji Won Yeom and Chul-Hyun Cho, »Herbal and Natural Supplements 
for Improving Sleep: A Literature Review«, Psychiatry Investigation 21, 
no.  8 (2024): 810–21, https://doi.org/10.30773/pi.2024.0121; Monica 
Kazlausky Esquivel and Brittany Ghosn, »Current Evidence on 
Common Dietary Supplements for Sleep Quality«, American Journal 
of Lifestyle Medicine 18, no.  3 (2024): 323–27, https://doi.org/
10.1177/15598276241227915; Vicky Chan and Kenneth Lo, »Efficacy of 
Dietary Supplements on Improving Sleep Quality: A Systematic Re-
view and Meta-Analysis«, Postgraduate Medical Journal 98, no. 1158 
(2022): 285–93, https://doi.org/10.1136/postgradmedj-2020-139319.

203	 Victor Navarro et al., »The Contents of Herbal and Dietary Supple-
ments Implicated in Liver Injury in the United States Are Frequently 
Mislabeled«, Hepatology Communications 3, no. 6 (June 2019): 792–
794, https://doi.org/10.1002/hep4.1346; Pieter A. Cohen et al., »Quan-
tity of Melatonin and CBD in Melatonin Gummies Sold in the US«, 
JAMA 329, no.  16 (April 2023): 1401–1402, https://doi.org/10.1001/
jama.2023.2296.

204	 Inna Slutsky et al., »Enhancement of Learning and Memory by Eleva-
ting Brain Magnesium«, Neuron 65, no. 2 (2010): 165–77, https://doi.
org/10.1016/j.neuron.2009.12.026.

205	 Heather A. Hausenblas et  al., »Magnesium-L-Threonate Improves 
Sleep Quality and Daytime Functioning in Adults with Self-Reported 
Sleep Problems: A Randomized Controlled Trial«, Sleep Medicine: X 8 
(December 15, 2024): 100121, https://doi.org/10.1016/j.sleepx.2024.100121.

206	 A. N. Panche et al., »Flavonoids: An Overview«, Journal of Nutritional 
Science 5 (December 29, 2016): e47, https://doi.org/10.1017/jns.2016.41; 
A. N. Panche et al., »Flavonoids: An Overview –CORRIGENDUM in 
Figure 1«, Journal of Nutritional Science 14 (January 29, 2025): e11, 
https://doi.org/10.1017/jns.2024.73.

207	 Bahare Salehi et al., »The Therapeutic Potential of Apigenin«, Interna­
tional Journal of Molecular Sciences 20, no. 6 (2019): 1305, https://doi.
org/10.3390/ijms20061305.

https://doi.org/10.1111/aphw.12571
https://doi.org/10.30773/pi.2024.0121
https://doi.org/10.1177/15598276241227915
https://doi.org/10.1177/15598276241227915
https://doi.org/10.1136/postgradmedj-2020-139319
https://doi.org/10.1002/hep4.1346
https://doi.org/10.1001/jama.2023.2296
https://doi.org/10.1001/jama.2023.2296
https://doi.org/10.1016/j.neuron.2009.12.026
https://doi.org/10.1016/j.neuron.2009.12.026
https://doi.org/10.1016/j.sleepx.2024.100121
https://doi.org/10.1017/jns.2016.41
https://doi.org/10.1017/jns.2024.73
https://doi.org/10.3390/ijms20061305
https://doi.org/10.3390/ijms20061305


32

Anmerkungen zum Titel »Protocols«

208	 Daniel J. Kramer and Adiv A. Johnson, »Apigenin: A Natural Mole
cule at the Intersection of Sleep and Aging«, Frontiers in Nutrition 11 
(February 26, 2024): 1359176, https://doi.org/10.3389/fnut.2024. 
1359176.

209	 P. Zanoli et al., »Behavioral Characterisation of the Flavonoids Apige-
nin and Chrysin«, Fitoterapia 71, Supplement 1 (2000): S117–S123, 
https://doi.org/10.1016/s0367-326x(00)00186-6; Nicholas K. Chow 
et al., »Telemetry as a Tool to Measure Sedative Effects of a Valerian 
Root Extract and Its Single Constituents in Mice«, Planta Medica 77, 
no. 8 (2011): 795–803, https://doi.org/10.1055/s-0030-1250589.

210	 Suzanna M. Zick et al., »Preliminary Examination of the Efficacy and 
Safety of a Standardized Chamomile Extract for Chronic Primary 
Insomnia: A Randomized Placebo-Controlled Pilot Study«, BMC 
Complementary and Alternative Medicine 11, article no.  78 (2011), 
https://doi.org/10.1186/1472-6882-11-78.

211	 Suzanna M. Zick et al., »Preliminary Examination of the Efficacy and 
Safety of a Standardized Chamomile Extract for Chronic Primary In-
somnia: A Randomized Placebo-Controlled Pilot Study«, BMC Com­
plementary and Alternative Medicine 11, article no. 78 (2011), https://
doi.org/10.1186/1472-6882-11-78.

212	 Suzanna M. Zick et al., »Preliminary Examination of the Efficacy and 
Safety of a Standardized Chamomile Extract for Chronic Primary In-
somnia: A Randomized Placebo-Controlled Pilot Study«, BMC Com­
plementary and Alternative Medicine 11, article no. 78 (2011), https://
doi.org/10.1186/1472-6882-11-78.

213	 Chiara M. Portas et al., »Serotonin and the Sleep/Wake Cycle: Special 
Emphasis on Microdialysis Studies«, Progress in Neurobiology 60, 
no. 1 (2000): 13–35, https://doi.org/10.1016/s0301-0082(98)00097-5.

214	 Nobuhiro Kawai et  al., »The Sleep-Promoting and Hypothermic 
Effects of Glycine Are Mediated by NMDA Receptors in the Supra
chiasmatic Nucleus«, Neuropsychopharmacology 40, no.  6 (2015): 
1405–16, https://doi.org/10.1038/npp.2014.326.

215	 Claude Gottesmann, »GABA Mechanisms and Sleep«, Neuroscience 
111, no. 2 (2002): 231–39, https://doi.org/10.1016/s0306-4522(02)00034-9.

https://doi.org/10.3389/fnut.2024.1359176
https://doi.org/10.3389/fnut.2024.1359176
https://doi.org/10.1016/s0367-326x(00)00186-6
https://doi.org/10.1055/s-0030-1250589
https://doi.org/10.1186/1472-6882-11-78
https://doi.org/10.1186/1472-6882-11-78
https://doi.org/10.1186/1472-6882-11-78
https://doi.org/10.1186/1472-6882-11-78
https://doi.org/10.1186/1472-6882-11-78
https://doi.org/10.1016/s0301-0082(98)00097-5
https://doi.org/10.1038/npp.2014.326
https://doi.org/10.1016/s0306-4522(02)00034-9


33

Anmerkungen zum Titel »Protocols«

216	 Rebecca B. Costello et al., »The Effectiveness of Melatonin for Promo-
ting Healthy Sleep: A Rapid Evidence Assessment of the Literature«, 
Nutrition Journal 13, article no. 106 (November 7, 2014), https://doi.
org/10.1186/1475-2891-13-106; Eduardo Ferracioli-Oda et  al., »Meta-
Analysis: Melatonin for the Treatment of Primary Sleep Disorders«, 
PLOS One 8, no.  5 (2013): e63773, https://doi.org/10.1371/journal.
pone.0063773; Lucreția Anghel et al., »Benefits and Adverse Events of 
Melatonin Use in the Elderly (Review)«, Experimental and Thera­
peutic Medicine 23, no. 3 (2022): 219, https://doi.org/10.3892/etm.2022. 
11142; Daniel P. Cardinali et al., »Melatonin’s Benefits and Risks as a 
Therapy for Sleep Disturbances in the Elderly: Current Insights«, 
Nature and Science of Sleep 14 (October 2022): 1843–55, https://doi.
org/10.2147/NSS.S380465.

217	 Glenna A. Dowling et al., »Melatonin and Bright-Light Treatment for 
Rest-Activity Disruption in Institutionalized Patients with Alzhei-
mer’s Disease«, Journal of the American Geriatrics Society 56, no.  2 
(2008): 239–46, https://doi.org/10.1111/j.1532-5415.2007.01543.

218	 Glyn Howatson et al. »Effect of Tart Cherry Juice (Prunus Cerasus) on 
Melatonin Levels and Enhanced Sleep Quality«, European Journal of 
Nutrition 51, no. 8 (2012): 909–16, https://doi.org/10.1007/s00394-011-
0263-7.

219	 Hsiao-Han Lin et al., »Effect of Kiwifruit Consumption on Sleep Qua-
lity in Adults with Sleep Problems«, Asia Pacific Journal of Clinical 
Nutrition 20, no.  2 (2011): 169–74, https://pubmed.ncbi.nlm.nih.
gov/21669584/.

220	 Natalie L. Hauglund et al., »Norepinephrine-Mediated Slow Vasomo-
tion Drives Glymphatic Clearance During Sleep«, Cell 188, no. 3 (Feb
ruary 2025): 606–22, https://doi.org/10.1016/j.cell.2024.11.027.

221	 Alan N. Bateson, »The Benzodiazepine Site of the GABAA Receptor: 
An Old Target with New Potential?«, Sleep Medicine 5, Supplement 1 
(2004): S9–S15, https://doi.org/10.1016/s1389-9457(04)90002-0.

222	 Kalyanakrishnan Ramakrishnan and Dewey C. Scheid, »Treatment 
Options for Insomnia«, American Family Physician 76, no. 4 (2007): 
517–26, https://pubmed.ncbi.nlm.nih.gov/17853625/; Connor G. Bounds 

https://doi.org/10.1186/1475-2891-13-106
https://doi.org/10.1186/1475-2891-13-106
https://doi.org/10.1371/journal.pone.0063773
https://doi.org/10.1371/journal.pone.0063773
https://doi.org/10.3892/etm.2022.11142
https://doi.org/10.3892/etm.2022.11142
https://doi.org/10.2147/NSS.S380465
https://doi.org/10.2147/NSS.S380465
https://doi.org/10.1111/j.1532-5415.2007.01543
https://doi.org/10.1007/s00394-011-0263-7
https://doi.org/10.1007/s00394-011-0263-7
https://pubmed.ncbi.nlm.nih.gov/21669584/
https://pubmed.ncbi.nlm.nih.gov/21669584/
https://doi.org/10.1016/j.cell.2024.11.027
https://doi.org/10.1016/s1389-9457(04)90002-0
https://pubmed.ncbi.nlm.nih.gov/17853625/


34

Anmerkungen zum Titel »Protocols«

and Preeti Patel, »Benzodiazepines«, StatPearls, last updated January 
30, 2024, https://www.ncbi.nlm.nih.gov/books/NBK470159/.

223	 Judy Wagner and Mary L. Wagner, »Non-Benzodiazepines for the 
Treatment of Insomnia«, Sleep Medicine Reviews 4, no. 6 (2000): 551–
81, https://doi.org/10.1053/smrv.2000.0126.

224	 »FDA Requires Stronger Warnings About Rare but Serious Incidents 
Related to Certain Prescription Insomnia Medicines«, US Food 
&  Drug Administration, April 30, 2019, https://web.archive.org/
web/20190430220026/https://www.fda.gov/news-events/press-
announcements/fda-requires-stronger-warnings-about-rare-serious-
incidents-related-certain-prescription-insomnia.

225	 Natalie L. Hauglund et al., »Norepinephrine-Mediated Slow Vasomo-
tion Drives Glymphatic Clearance During Sleep«, Cell 188, no. 3 (Feb
ruary 2025): 606–22, https://doi.org/10.1016/j.cell.2024.11.027.

226	 Molly S. Clark et al., »FPIN’s Clinical Inquiries: Antidepressants for 
the Treatment of Insomnia in Patients with Depression«, American 
Family Physician 84, no. 9 (2011): 1–2, https://pubmed.ncbi.nlm.nih.
gov/22164891/.

227	 Andrea Fagiolini et al., »Rediscovering Trazodone for the Treatment 
of Major Depressive Disorder«, CNS Drugs 26, no.  12 (December 
2012): 1033–1049, https://doi.org/10.1007/s40263-012-0010-5.

228	 Adam Wichniak et al., »Effects of Antidepressants on Sleep«, Current 
Psychiatry Reports 19, no. 9 (August 2017): 63, https://doi.org/10.1007/
s11920-017-0816-4; Takashi Maruki et al., »Efficacy and Safety of Each 
Class of Sleep Medication for Major Depressive Disorder with Insom-
nia Symptoms: A Systematic Review and Meta-Analysis of Double-
Blind Randomized Controlled Trials«, Psychiatry and Clinical Neuro­
sciences 79, no. 6 (June 2025): 306–318, https://doi.org/10.1111/pcn.13811; 
Stephen Wilson and Svetoslav Argyropoulos, »Antidepressants and 
Sleep: A Qualitative Review of the Literature«, Drugs 65, no. 7 (2005): 
927–947, https://doi.org/10.2165/00003495-200565070-00003.

229	 Costello et al., »The Effectiveness of Melatonin for Promoting Healthy 
Sleep.«

230	 Akira Kuriyama et al., »Ramelteon for the Treatment of Insomnia in 

https://www.ncbi.nlm.nih.gov/books/NBK470159/
https://doi.org/10.1053/smrv.2000.0126
https://web.archive.org/web/20190430220026/
https://web.archive.org/web/20190430220026/
https://www.fda.gov/news-events/press-announcements/fda-requires-stronger-warnings-about-rare-serious-incidents-related-certain-prescription-insomnia
https://www.fda.gov/news-events/press-announcements/fda-requires-stronger-warnings-about-rare-serious-incidents-related-certain-prescription-insomnia
https://www.fda.gov/news-events/press-announcements/fda-requires-stronger-warnings-about-rare-serious-incidents-related-certain-prescription-insomnia
https://doi.org/10.1016/j.cell.2024.11.027
https://pubmed.ncbi.nlm.nih.gov/22164891/
https://pubmed.ncbi.nlm.nih.gov/22164891/
https://doi.org/10.1007/s40263-012-0010-5
https://doi.org/10.1007/s11920-017-0816-4
https://doi.org/10.1007/s11920-017-0816-4
https://doi.org/10.1111/pcn.13811
https://doi.org/10.2165/00003495-200565070-00003


35

Anmerkungen zum Titel »Protocols«

Adults: A Systematic Review and Meta-Analysis«, Sleep Medicine 15, 
no. 4 (2014): 385–92, https://doi.org/10.1016/j.sleep.2013.11.788.

231	 Rajkumar Rajendram et  al., eds., The Neurobiology, Physiology, and 
Psychology of Pain (Academic Press, 2021), https://doi.org/10.1016/
C2018-0-03819-0.

232	 Rebeka Bustamante Rocha et al., »Dual Orexin Receptor Antagonists 
for the Treatment of Insomnia: Systematic Review and Network Me-
ta-Analysis«, Arquivos de Neuro-Psiquiatria 81, no. 5 (2023): 475–83, 
https://doi.org/10.1055/s-0043-1768667.

233	 Clemens Muehlan et al., »The Orexin Story and Orexin Receptor An-
tagonists for the Treatment of Insomnia«, Journal of Sleep Research 32, 
no.  6 (2023): e13902, https://doi.org/10.1111/jsr.13902; Cecilio Alamo 
et al., »Orexinergic Receptor Antagonists as a New Therapeutic Target 
to Overcome Limitations of Current Pharmacological Treatment of 
Insomnia Disorder«, Actas Españolas de Psiquiatría 52, no. 2 (2024): 
172–82, https://doi.org/10.62641/aep.v52i2.1659.

234	 Rebeka Bustamante Rocha et al., »Dual Orexin Receptor Antagonists 
for the Treatment of Insomnia: Systematic Review and Network Me-
ta-Analysis«, Arquivos de Neuro-Psiquiatria 81, no. 5 (2023): 475–83, 
https://doi.org/10.1055/s-0043-1768667.

235	 Morgan Adams Rhodes, »Lemborexant (Dayvigo) for the Treatment 
of Insomnia«, American Family Physician 103, no. 4 (2021): 241–42, 
https://pubmed.ncbi.nlm.nih.gov/33587572/.

236	 Rebeka Bustamante Rocha et al., »Dual Orexin Receptor Antagonists 
for the Treatment of Insomnia: Systematic Review and Network Me-
ta-Analysis«, Arquivos de Neuro-Psiquiatria 81, no. 5 (2023): 475–83, 
https://doi.org/10.1055/s-0043-1768667.

237	 Carolin Franziska Reichert et  al., »Adenosine, Caffeine, and Sleep–
Wake Regulation: State of the Science and Perspectives«, Journal of 
Sleep Research 31, no. 4 (2022): e13597, https://doi.org/10.1111/jsr.13597.

238	 Deborah Blum, »How a Lawsuit Against Coca-Cola Convinced Ame-
ricans to Love Caffeine«, Time, September 25, 2018, https://time.com/
5405132/coca-cola-trial-caffeine-history/.

239	 Ludy T. Benjamin Jr. et al., »Coca-Cola, Caffeine, and Mental Defi-

https://doi.org/10.1016/j.sleep.2013.11.788
https://doi.org/10.1016/C2018-0-03819-0
https://doi.org/10.1016/C2018-0-03819-0
https://doi.org/10.1055/s-0043-1768667
https://doi.org/10.1111/jsr.13902
https://doi.org/10.62641/aep.v52i2.1659
https://doi.org/10.1055/s-0043-1768667
https://pubmed.ncbi.nlm.nih.gov/33587572/
https://doi.org/10.1055/s-0043-1768667
https://doi.org/10.1111/jsr.13597
https://time.com/5405132/coca-cola-trial-caffeine-history/
https://time.com/5405132/coca-cola-trial-caffeine-history/


36

Anmerkungen zum Titel »Protocols«

ciency: Harry Hollingworth and the Chattanooga Trial of 1911«, 
Journal of the History of the Behavioral Sciences 27, no. 1 (1991): 42–55, 
https://doi.org/10.1002/1520-6696.

240	 Ludy T. Benjamin Jr. et al., »Coca-Cola, Caffeine, and Mental Defi-
ciency: Harry Hollingworth and the Chattanooga Trial of 1911«, 
Journal of the History of the Behavioral Sciences 27, no. 1 (1991): 42–55, 
https://doi.org/10.1002/1520-6696.

241	 Ian Clark and Hans Peter Landolt, »Coffee, Caffeine, and Sleep: A Sys-
tematic Review of Epidemiological Studies and Randomized Control-
led Trials«, Sleep Medicine Reviews 31 (February 2017): 70–78, https://
doi.org/10.1016/j.smrv.2016.01.006.

242	 Carissa Gardiner et al., »The Effect of Caffeine on Subsequent Sleep: 
A Systematic Review and Meta-Analysis«, Sleep Medicine Reviews 69 
(June 2023): 101764, https://doi.org/10.1016/j.smrv.2023.101764; Ian 
Clark and Hans Peter Landolt, »Coffee, Caffeine, and Sleep.«

243	 N. D. Volkow et  al., »Caffeine Increases Striatal Dopamine D2/D3 
Receptor Availability in the Human Brain«, Translational Psychiatry 
5, no. 4 (2015): e549, https://doi.org/10.1038/tp.2015.46.

244	 Astrid Nehlig and Sylvette Boyet, »Dose-Response Study of Caffeine 
Effects on Cerebral Functional Activity with a Specific Focus on De-
pendence«, Brain Research 858, no.  1 (2000): 71–77, https://doi.org/
10.1016/s0006-8993(99)02480-4.

245	 Joaquim A. Ribeiro and Ana M. Sebastiao, »Caffeine and Adenosine«, 
Journal of Alzheimer’s Disease 20, no.  S1 (2010): S3–S15, https://doi.
org/10.3233/JAD-2010-1379.

246	 »Coffee &  Sleep: How Does Caffeine Work &  Its Effects on Sleep | 
Matt Walker & Andrew Huberman«, posted October 1, 2021, by Hu-
berman Lab Clips, YouTube, 11  min., 45  sec., https://www.youtube.
com/watch?v=bFdBJ2v6sps&t=291s.

247	 Porkka-Heiskanen et al., »Adenosine«; Basheer et al., »Adenosine and 
Sleep-Wake Regulation.«

248	 Yu Zhang et al., »Coffee and Tea Intake, Dementia Risk, and Cogni
tive Function«, JAMA 335, no. 11: 961–74, https://doi.org/doi:10.1001/
jama.2025.27259; Miaomiao Yang et al., »Association of Unsweetened 

https://doi.org/10.1002/1520-6696
https://doi.org/10.1002/1520-6696
https://doi.org/10.1016/j.smrv.2016.01.006
https://doi.org/10.1016/j.smrv.2016.01.006
https://doi.org/10.1016/j.smrv.2023.101764
https://doi.org/10.1038/tp.2015.46
https://doi.org/10.1016/s0006-8993(99)02480-4
https://doi.org/10.1016/s0006-8993(99)02480-4
https://doi.org/10.3233/JAD-2010-1379
https://doi.org/10.3233/JAD-2010-1379
https://www.youtube.com/watch?v=bFdBJ2v6sps&t=291s
https://www.youtube.com/watch?v=bFdBJ2v6sps&t=291s
https://doi.org/doi:10.1001/jama.2025.27259
https://doi.org/doi:10.1001/jama.2025.27259


37

Anmerkungen zum Titel »Protocols«

and Sweetened Coffee Consumption with Risk of Cardiovascular Dis
ease: A Prospective Cohort Study«, Nutrition, Metabolism and Cardio­
vascular Diseases (January 2026): 104539, https://doi.org/10.1016/j.
numecd.2026.104539; Robin Poole, Oliver J. Kennedy, Paul Roderick, 
Jonathan A. Fallowfield, Peter C. Hayes, and Julie Parkes, »Coffee 
Consumption and Health: Umbrella Review of Meta-Analyses of 
Multiple Health Outcomes«, BMJ 359, no. 1 (November 2017): j5024, 
https://doi.org/10.1136/bmj.j5024.

249	 Diane C. Mitchell et al., »Beverage Caffeine Intakes in the U.S.«, Food 
and Chemical Toxicology 63 (January 2014): 136–42, https://doi.org/
10.1016/j.fct.2013.10.042.

250	 Jack E. James, »Caffeine and Cognitive Performance: Persistent Meth
odological Challenges in Caffeine Research«, Pharmacology Bioche­
mistry and Behavior 124 (September 2014): 117–22, https://doi.org/
10.1016/j.pbb.2014.05.019.

251	 J. V. Retey et al., »A Genetic Variation in the Adenosine A2A Receptor 
Gene (ADORA2A) Contributes to Individual Sensitivity to Caffeine 
Effects on Sleep«, Clinical Pharmacology &  Therapeutics 81, no.  5 
(2007): 692–98, https://doi.org/10.1038/sj.clpt.6100102.

252	 Janine Weibel et al., »The Impact of Daily Caffeine Intake on Night
time Sleep in Young Adult Men«, Scientific Reports 11, article no. 4668 
(2021), https://doi.org/10.1038/s41598-021-84088-x.

253	 Yang Zhang et al., »Caffeine and Diuresis During Rest and Exercise: 
A Meta-Analysis«, Journal of Science and Medicine in Sport 18, no. 5 
(September 2015): 569–74, https://doi.org/10.1016/j.jsams.2014.07.017.

254	 Mayo Clinic Staff, »Caffeine Content for Coffee, Tea, Soda and More«, 
Mayo Clinic, February 6, 2025, https://www.mayoclinic.org/healthy-
lifestyle/nutrition-and-healthy-eating/in-depth/caffeine/art-
20049372; »Caffeine Chart«, Center for Science in the Public Interest, 
last updated March–April 2025, https://www.cspinet.org/caffeine-
chart.

255	 Luigi Barrea et al., »Coffee Consumption, Health Benefits and Side 
Effects: A Narrative Review and Update for Dietitians and Nutritio-
nists«, Critical Reviews in Food Science and Nutrition 63, no. 9 (2023): 

https://doi.org/10.1016/j.numecd.2026.104539
https://doi.org/10.1016/j.numecd.2026.104539
https://doi.org/10.1136/bmj.j5024
https://doi.org/10.1016/j.fct.2013.10.042
https://doi.org/10.1016/j.fct.2013.10.042
https://doi.org/10.1016/j.pbb.2014.05.019
https://doi.org/10.1016/j.pbb.2014.05.019
https://doi.org/10.1038/sj.clpt.6100102
https://doi.org/10.1038/s41598-021-84088-x
https://doi.org/10.1016/j.jsams.2014.07.017
https://www.mayoclinic.org/healthy-lifestyle/nutrition-and-healthy-eating/in-depth/caffeine/art-20049372
https://www.mayoclinic.org/healthy-lifestyle/nutrition-and-healthy-eating/in-depth/caffeine/art-20049372
https://www.mayoclinic.org/healthy-lifestyle/nutrition-and-healthy-eating/in-depth/caffeine/art-20049372
https://www.cspinet.org/caffeine-chart
https://www.cspinet.org/caffeine-chart


38

Anmerkungen zum Titel »Protocols«

1238–61, https://doi.org/10.1080/10408398.2021.1963207; Xuan Wang 
et al, »Coffee Drinking Timing and Mortality in US Adults«, Euro­
pean Heart Journal 46, no.  8 (February 2025): 749–59, https://doi.
org/10.1093/eurheartj/ehae871/.

256	 Kitty Pham et al., »High Coffee Consumption, Brain Volume and Risk 
of Dementia and Stroke«, Nutritional Neuroscience 25, no. 10 (2022): 
2111–22, https://doi.org/10.1080/1028415X.2021.1945858.

257	 Robin Poole et al., »Coffee Consumption and Health: Umbrella Re-
view of Meta-Analyses of Multiple Health Outcomes«, BMJ 359 (No-
vember 22, 2017): j5024, https://doi.org/10.1136/bmj.j5024; Erratum, 
Poole et al., »Coffee Consumption and Health«, BMJ 360 (January 12, 
2018): k194, https://doi.org/10.1136/bmj.k194.

258	 Sun-Young Kim et al., »Anti-Obesity Effects of Yerba Mate (Ilex Para­
guariensis): A Randomized, Double-Blind, Placebo-Controlled Clini-
cal Trial«, BMC Complementary and Alternative Medicine 15 (Septem-
ber 25, 2015): 338, https://doi.org/10.1186/s12906-015-0859-1.

259	 Paolo Manghi et al., »Coffee Consumption Is Associated with Intesti-
nal Lawsonibacter asaccharolyticus Abundance and Prevalence across 
Multiple Cohorts«, Nature Microbiology 9, no. 12 (December 2024): 
3120–3134, https://doi.org/10.1038/s41564-024-01858-9.

260	 Office of the U.S. Surgeon General, Alcohol and Cancer Risk: The U.S. 
Surgeon General’s Advisory, 2025, https://www.hhs.gov/sites/default/
files/oash-alcohol-cancer-risk.pdf.

261	 D. L. Williams et al., »Dose-Response Effects of Ethanol on the Sleep 
of Young Women«, Journal of Studies on Alcohol and Drugs 44, no. 3 
(1983): 515–23, https://doi.org/10.15288/jsa.1983.44.515; Ian M. Col-
rain et  al., »Alcohol and the Sleeping Brain«, Handbook of Clinical 
Neurology 125 (2014): 415–31, https://doi.org/10.1016/B978-0-444-
62619-6.00024-0.

262	 Eliza Van Reen et  al., »Effects of Alcohol on Sleep and the Sleep 
Electroencephalogram in Healthy Young Women«, Alcohol Clinical 
&  Experimental Research 30, no.  6 (2006): 974–81, https://doi.org/ 
10.1111/j.1530-0277.2006.00111.x; Julie K. M. Chan et  al., »The Acute 
Effects of Alcohol on Sleep Architecture in Late Adolescence«, Alco­

https://doi.org/10.1080/10408398.2021.1963207
https://doi.org/10.1093/eurheartj/ehae871/
https://doi.org/10.1093/eurheartj/ehae871/
https://doi.org/10.1080/1028415X.2021.1945858
https://doi.org/10.1136/bmj.j5024
https://doi.org/10.1136/bmj.k194
https://doi.org/10.1186/s12906-015-0859-1
https://doi.org/10.1038/s41564-024-01858-9
https://www.hhs.gov/sites/default/files/oash-alcohol-cancer-risk.pdf
https://www.hhs.gov/sites/default/files/oash-alcohol-cancer-risk.pdf
https://doi.org/10.15288/jsa.1983.44.515
https://doi.org/10.1016/B978-0-444-62619-6.00024-0
https://doi.org/10.1016/B978-0-444-62619-6.00024-0
https://doi.org/10.1111/j.1530-0277.2006.00111.x
https://doi.org/10.1111/j.1530-0277.2006.00111.x


39

Anmerkungen zum Titel »Protocols«

hol Clinical &  Experimental Research 37, no. 10 (2013): 1720–28, 
https://doi.org/10.1111/acer.12141.

263	 Eliza Van Reen et al., »Effects of Alcohol on Sleep and the Sleep Elec-
troencephalogram in Healthy Young Women«, Alcohol Clinical & Ex­
perimental Research 30, no. 6 (2006): 974–81, https://doi.org/10.1111/
j.1530-0277.2006.00111.x.

264	 Patricia N. Prinz et  al., »Effect of Alcohol on Sleep and Nighttime 
Plasma Growth Hormone and Cortisol Concentrations«, The Journal 
of Clinical Endocrinology &  Metabolism 51, no.  4 (1980): 759–64, 
https://doi.org/10.1210/jcem-51-4-759; A. C. Ekman et  al., »Ethanol 
Decreases Nocturnal Plasma Levels of Thyrotropin and Growth 
Hormone but Not Those of Thyroid Hormones or Prolactin in Man«, 
The Journal of Clinical Endocrinology & Metabolism 81, no. 7 (1996): 
2627–32, https://doi.org/10.1210/jcem.81.7.8675588.

265	 Marco Zaffanello et  al., »Complex Relationship Between Growth 
Hormone and Sleep in Children: Insights, Discrepancies, and Impli-
cations«, Frontiers in Endocrinology 14 (January 24, 2024): 1332114, 
https://doi.org/10.3389/fendo.2023.1332114; Rafael Luboshitzky et al., 
»Disruption of the Nocturnal Testosterone Rhythm by Sleep Frag-
mentation in Normal Men«, The Journal of Clinical Endocrinology 
&  Metabolism 86, no.  3 (2001): 1134–39, https://doi.org/10.1210/
jcem.86.3.7296.

266	 Subhajit Chakravorty et al., »Alcohol Dependence and Its Relation
ship with Insomnia and Other Sleep Disorders«, Alcohol Clinical 
& Experimental Research 40, no.  11 (2016): 2271–82, https://doi.org/
10.1111/acer.13217.

267	 Ian M. Colrain et al., »Impact of Alcoholism on Sleep Architecture 
and EEG Power Spectra in Men and Women«, Sleep 32, no. 10 (2009): 
1341–52, https://doi.org/10.1093/sleep/32.10.1341.

268	 Ian M. Colrain et al., »Alcohol and the Sleeping Brain«, Handbook of 
Clinical Neurology 125 (2014): 415–31, https://doi.org/10.1016/B978-0-
444-62619-6.00024-0.

269	 Robert E. Roberts et al., »Chronic Insomnia and Its Negative Conse-
quences for Health and Functioning of Adolescents: A 12-Month Pro-

https://doi.org/10.1111/acer.12141
https://doi.org/10.1111/j.1530-0277.2006.00111.x
https://doi.org/10.1111/j.1530-0277.2006.00111.x
https://doi.org/10.1210/jcem-51-4-759
https://doi.org/10.1210/jcem.81.7.8675588
https://doi.org/10.3389/fendo.2023.1332114
https://doi.org/10.1210/jcem.86.3.7296
https://doi.org/10.1210/jcem.86.3.7296
https://doi.org/10.1111/acer.13217
https://doi.org/10.1111/acer.13217
https://doi.org/10.1093/sleep/32.10.1341
https://doi.org/10.1016/B978-0-444-62619-6.00024-0
https://doi.org/10.1016/B978-0-444-62619-6.00024-0


40

Anmerkungen zum Titel »Protocols«

spective Study«, Journal of Adolescent Health 42, no. 3 (2008): 294–
302, https://doi.org/10.1016/j.jadohealth.2007.09.016.

270	 Eric O. Johnson et al., »Epidemiology of DSM-IV Insomnia in Ado
lescence: Lifetime Prevalence, Chronicity, and an Emergent Gender 
Difference«, Pediatrics 117, no.  2 (2006): e247-56, https://doi.org/
10.1542/peds.2004-2629.

271	 Sofia de Sa et al., »The Influence of Smartphones on Adolescent Sleep: 
A Systematic Literature Review«, Nursing Reports 13, no.  2 (2023): 
612–21, https://doi.org/10.3390/nursrep13020054.

272	 Liese Exelmans and Jan Van den Bulck, »Bedtime Mobile Phone Use 
and Sleep in Adults«, Social Science & Medicine 148 (January 2016): 
93–101, https://doi.org/10.1016/j.socscimed.2015.11.037.

273	 Lindsay M. Squeglia, »Alcohol and the Developing Adolescent Brain«, 
World Psychiatry 19, no.  3 (2020): 393–94, https://doi.org/10.1002/
wps.20786.

274	 Jeffrey S. Wojtowicz, »Long-Term Health Outcomes of Regular, 
Moderate Red Wine Consumption«, Cureus 15, no. 10 (2023): e46786, 
https://doi.org/10.7759/cureus.46786.

275	 Scott Shannon et  al., »Cannabidiol in Anxiety and Sleep: A Large 
Case Series«, The Permanente Journal 23, no. 1 (2019), https://doi.org/
10.7812/TPP/18-041.

276	 Lucy H. Silmore, Andrew R. Willmer, Edmund V. Capparelli, and Gus 
R. Rosania, »Food Effects on the Formulation, Dosing, and Adminis-
tration of Cannabidiol (CBD) in Humans: A Systematic Review of 
Clinical Studies«, Pharmacotherapy 41, no. 4 (April 2021): 405–420, 
https://doi.org/10.1002/phar.2512; Ehsan Moazen-Zadeh, Alexandra 
Chisholm, Keren Bachi, and Yasmin L. Hurd, »Pharmacokinetics of 
Cannabidiol: A Systematic Review and Meta-Regression Analysis«, 
Cannabis and Cannabinoid Research 9, no. 4 (August 2024): 939–966, 
https://doi.org/10.1089/can.2023.0025.

277	 Priyamvada Sharma et al., »Chemistry, Metabolism, and Toxicology 
of Cannabis: Clinical Implications«, Iran Journal of Psychiatry 7, no. 4 
(2012): 149–56, https://pubmed.ncbi.nlm.nih.gov/23408483/.

278	 Andreia Pucinelli de Sousa Queiroz et  al., »Cognitive Effects of 

https://doi.org/10.1016/j.jadohealth.2007.09.016
https://doi.org/10.1542/peds.2004-2629
https://doi.org/10.1542/peds.2004-2629
https://doi.org/10.3390/nursrep13020054
https://doi.org/10.1016/j.socscimed.2015.11.037
https://doi.org/10.1002/wps.20786
https://doi.org/10.1002/wps.20786
https://doi.org/10.7759/cureus.46786
https://doi.org/10.7812/TPP/18-041
https://doi.org/10.7812/TPP/18-041
https://doi.org/10.1002/phar.2512
https://doi.org/10.1089/can.2023.0025
https://pubmed.ncbi.nlm.nih.gov/23408483/


41

Anmerkungen zum Titel »Protocols«

Cannabis Use: A Comprehensive Review Across Domains«, Neuro­
logy International 17, no. 7 (2025): 107, https://doi.org/10.3390/neurol 
int17070107.

279	 Ana Julia de Lima Bomfim et al., »Effects of the Acute and Chronic 
Administration of Cannabidiol on Cognition in Humans and Ani-
mals: A Systematic Review«, Cannabis &  Cannabinoid Research 8, 
no. 6 (2023): 955–73, https://doi.org/10.1089/can.2023.0086.

280	 C. Austin Zamarripa et  al., »Assessment of Orally Administered 
Δ9-Tetrahydrocannabinol When Coadministered with Cannabidiol 
on Δ9-Tetrahydrocannabinol Pharmacokinetics and Pharmacody
namics in Healthy Adults: A Randomized Clinical Trial«, JAMA Net­
work Open 6, no. 2 (2023): e2254752, https://doi.org/10.1001/jamanet 
workopen.2022.54752.

281	 Thomas Schierenbeck et al., »Effect of Illicit Recreational Drugs Upon 
Sleep: Cocaine, Ecstasy and Marijuana«, Sleep Medicine Reviews 12, 
no. 5 (2008): 381–89, https://doi.org/10.1016/j.smrv.2007.12.004.

282	 Anu-Katriina Pesonen et al., »REM Sleep Fragmentation Associated 
with Depressive Symptoms and Genetic Risk for Depression in a 
Community-Based Sample of Adolescents«, Journal of Affective Dis­
orders 245 (February 15, 2019): 757–63, https://doi.org/10.1016/j.
jad.2018.11.077.

283	 Eileen B. Leary et  al., »Association of Rapid Eye Movement Sleep 
with Mortality in Middle-Aged and Older Adults«, JAMA Neurology 
77, no.  10 (2020): 1241–51, https://doi.org/10.1001/jamaneurol.2020. 
2108.

284	 Joshua Feriante and Shantanu Singh, »REM Rebound Effect«, Stat 
Pearls, last updated September 12, 2024, https://www.ncbi.nlm.nih.
gov/books/NBK560713/.

285	 N. Kuhathasan et al., »The Use of Cannabinoids for Sleep: A Critical 
Review on Clinical Trials«, Experimental and Clinical Psychopharma­
cology 27, no. 4 (2019): 383–401, https://doi.org/10.1037/pha0000285.

286	 Evan Winiger et  al., »Novel Methods of Cannabis Use and Lower 
Sleep Duration Among High School Students«, Cannabis 5, no.  2 
(2022): 66–73, https://doi.org/10.26828/cannabis/2022.02.006.

https://doi.org/10.3390/neurolint17070107
https://doi.org/10.3390/neurolint17070107
https://doi.org/10.1089/can.2023.0086
https://doi.org/10.1001/jamanetworkopen.2022.54752
https://doi.org/10.1001/jamanetworkopen.2022.54752
https://doi.org/10.1016/j.smrv.2007.12.004
https://doi.org/10.1016/j.jad.2018.11.077
https://doi.org/10.1016/j.jad.2018.11.077
https://doi.org/10.1001/jamaneurol.2020.2108
https://doi.org/10.1001/jamaneurol.2020.2108
https://www.ncbi.nlm.nih.gov/books/NBK560713/
https://www.ncbi.nlm.nih.gov/books/NBK560713/
https://doi.org/10.1037/pha0000285
https://doi.org/10.26828/cannabis/2022.02.006


42

Anmerkungen zum Titel »Protocols«

287	 Anthony N. Nicholson et  al., »Effect of Delta-9-Tetrahydrocanna
binol  and Cannabidiol on Nocturnal Sleep and Early-Morning 
Behavior in Young Adults«, Journal of Clinical Psychopharmacology 
24, no.  3 (2004): 305–13, https://doi.org/10.1097/01.jcp.0000125688. 
05091.8f.

288	 Evan A. Winiger and John K. Hewitt, »Prenatal Cannabis Exposure 
and Sleep Outcomes in Children 9–10 Years of Age in the Adolescent 
Brain Cognitive Development SM Study«, Sleep Health 6, no. 6 (2020): 
787–89, https://doi.org/10.1016/j.sleh.2020.05.006.

289	 Kelly C. Young-Wolff et  al., »Prenatal Cannabis Use and Maternal 
Pregnancy Outcomes«, JAMA Internal Medicine 184, no. 9 (2024): 
1083–93, https://doi.org/10.1001/jamainternmed.2024.3270.

290	 Kelly C. Young-Wolff et al., »Rates of Prenatal Cannabis Use Among 
Pregnant Women Before and During the COVID-19 Pandemic«, 
JAMA 326, no. 17 (2021): 1745–47, https://doi.org/10.1001/jama.2021. 
16328.

291	 Mohammad R. Hayatbakhsh et al., »Birth Outcomes Associated with 
Cannabis Use Before and During Pregnancy«, Pediatric Research 71, 
no. 2 (2012): 215–19, https://doi.org/10.1038/pr.2011.25.

292	 B. Adam Crosland et al., »Risk of Adverse Neonatal Outcomes After 
Combined Prenatal Cannabis and Nicotine Exposure«, JAMA Net­
work Open 7, no. 5 (2024): e2410151, https://doi.org/10.1001/jamanet 
workopen.2024.10151.

293	 N. Kuhathasan et al., »The Use of Cannabinoids for Sleep: A Critical 
Review on Clinical Trials«, Experimental and Clinical Psychopharma­
cology 27, no. 4 (2019): 383–401, https://doi.org/10.1037/pha0000285.

294	 Scott Shannon et  al., »Cannabidiol in Anxiety and Sleep: A Large 
Case Series«, The Permanente Journal 23, no. 1 (2019), https://doi.org/
10.7812/TPP/18-041.

295	 Scott Shannon et  al., »Cannabidiol in Anxiety and Sleep: A Large 
Case Series«, The Permanente Journal 23, no. 1 (2019), https://doi.org/
10.7812/TPP/18-041.

296	 Andrea J. Narayan et  al., »Cannabidiol for Moderate–Severe In
somnia: A Randomized Controlled Pilot Trial of 150 mg of Nightly 

https://doi.org/10.1097/01.jcp.0000125688.05091.8f
https://doi.org/10.1097/01.jcp.0000125688.05091.8f
https://doi.org/10.1016/j.sleh.2020.05.006
https://doi.org/10.1001/jamainternmed.2024.3270
https://doi.org/10.1001/jama.2021.16328
https://doi.org/10.1001/jama.2021.16328
https://doi.org/10.1038/pr.2011.25
https://doi.org/10.1001/jamanetworkopen.2024.10151
https://doi.org/10.1001/jamanetworkopen.2024.10151
https://doi.org/10.1037/pha0000285
https://doi.org/10.7812/TPP/18-041
https://doi.org/10.7812/TPP/18-041
https://doi.org/10.7812/TPP/18-041
https://doi.org/10.7812/TPP/18-041


43

Anmerkungen zum Titel »Protocols«

Dosing«, Journal of Clinical Sleep Medicine 20, no. 5 (2024): 753–63, 
https://doi.org/10.5664/jcsm.10998.

297	 Tabea Schoeler et al., »Rates and Correlates of Cannabis-Associated 
Psychotic Symptoms in Over 230,000 People Who Use Cannabis«, 
Translational Psychiatry 12, no. 1 (2022): 369, https://doi.org/10.1038/
s41398-022-02112-8; Alessio Fiorentini et  al., »Substance-Induced 
Psychoses: An Updated Literature Review«, Frontiers in Psychiatry 12 
(December 22, 2021): 694863, https://doi.org/10.3389/fpsyt.2021. 
694863; Nadia Solowij and Robert Battisti, »The Chronic Effects of 
Cannabis on Memory in Humans: A Review«, Current Drug Abuse 
Reviews 1, no. 1 (2008): 81–98, https://doi.org/10.2174/18744737108010
10081.

298	 Michael Gradisar et al., »The Sleep and Technology Use of Americans: 
Findings from the National Sleep Foundation’s 2011 Sleep in America 
Poll«, Journal of Clinical Sleep Medicine 9, no. 12 (2013): 1291–99, 
https://doi.org/10.5664/jcsm.3272.

299	 Anne-Marie Chang et al., »Evening Use of Light-Emitting eReaders 
Negatively Affects Sleep, Circadian Timing, and Next-Morning Alert-
ness«, Proceedings of the National Academy of Sciences 112, no.  4 
(2015): 1232–37, https://doi.org/10.1073/pnas.1418490112.

300	 Michael Bauer et  al., »The Potential Influence of LED Lighting on 
Mental Illness«, The World Journal of Biological Psychiatry 19, no.  1 
(2018): 59–73, https://doi.org/10.1080/15622975.2017.1417639.

301	 T. A. Bedrosian and R. J. Nelson, »Influence of the Modern Light En-
vironment on Mood«, Molecular Psychiatry 18, no. 7 (2013): 751–57, 
https://doi.org/10.1038/mp.2013.70.

302	 Richard R. Bootzin, »Stimulus Control Treatment for Insomnia«, 
Proceedings, 80th Annual Convention, APA, 1972.

https://doi.org/10.5664/jcsm.10998
https://doi.org/10.1038/s41398-022-02112-8
https://doi.org/10.1038/s41398-022-02112-8
https://doi.org/10.3389/fpsyt.2021.694863
https://doi.org/10.3389/fpsyt.2021.694863
https://doi.org/10.2174/1874473710801010081
https://doi.org/10.2174/1874473710801010081
https://doi.org/10.5664/jcsm.3272
https://doi.org/10.1073/pnas.1418490112
https://doi.org/10.1080/15622975.2017.1417639
https://doi.org/10.1038/mp.2013.70


44

Anmerkungen zum Titel »Protocols«

Teil 2:  
Routinen für Sport und Bewegung

1	 Hans Selye, »Stress and the General Adaptation Syndrome«, British 
Medical Journal 1, no. 4667 (June 1950): 1383–1392, https://doi.org/
10.1136 /bmj.1.4667.1383 .

2	 ArthurJonesExercise.com, Nautilus Bulletin 1, http://www.arthurjones 
exercise.com/Bulletin1/37.PDF; ArthurJonesExercise.com, Nautilus 
Bulletin 2, http://www.arthurjonesexercise.com/Bulletin2/Bulletin2.
html .

3	 Kate Neudecker, »This Golden Era Bodybuilder Trained Just Twice a 
Week  – and New Science Proves It Works«, Men’s Health, Septem-
ber  22, 2025, https://www.menshealth.com/uk/building-muscle/
trainsmarter/a67959687/mike-mentzer-heavy-duty-workout/ .

4	 Robert W. Morton et al., »Training for Strength and Hypertrophy: An 
Evidence-Based Approach«, Current Opinion in Physiology 10 (2019): 
90–95.

5	 Andrew Huberman, »Guest Series | Dr. Andy Galpin: How to Assess 
&  Improve All Aspects of Your Fitness«, Huberman Lab, podcast 
audio, January 18, 2023, https://www.hubermanlab.com/episode/ 
dr-andy-galpin-how-to-assess-improve-all-aspects-of-your-fitness.

6	 Charles M. Tipton, »The History of ›Exercise Is Medicine‹ in Ancient 
Civilizations«, Advances in Physiology Education 38, no. 2 (2014): 109–
17, https://doi.org/10.1152/advan.00136.2013.

7	 Michael Noetel et al., »Effect of Exercise for Depression: Systematic 
Review and Network Meta-Analysis of Randomised Controlled 
Trials«, BMJ 384, no.  1 (February 2024): e075847, https://doi.org/
10.1136 /bmj-2023-075847; James A. Blumenthal et al., »Exercise and 
Pharmacotherapy in the Treatment of Major Depressive Disorder«, 
Psychosomatic Medicine 69 (September 2007): 587–96, https://doi.
org/10.1097/PSY.0b013e318148c19a; J. A. Blumenthal et al., »Effects of 
Exercise Training on Older Patients with Major Depression«, Archives 
of Internal Medicine 159, no. 19 (October 1999): 2349–56, https://doi.
org/10.1001/archinte.159.19.2349; Gary Cooney, »Exercise for Depres-

https://doi.org/10.1136%20/bmj.1.4667.1383
https://doi.org/10.1136%20/bmj.1.4667.1383
https://ArthurJonesExercise.com
http://www.arthurjonesexercise.com/Bulletin1/37.PDF
http://www.arthurjonesexercise.com/Bulletin1/37.PDF
https://ArthurJonesExercise.com
http://www.arthurjonesexercise.com/Bulletin2/Bulletin2.html
http://www.arthurjonesexercise.com/Bulletin2/Bulletin2.html
https://www.menshealth.com/uk/building-muscle/trainsmarter/a67959687/mike-mentzer-heavy-duty-workout/
https://www.menshealth.com/uk/building-muscle/trainsmarter/a67959687/mike-mentzer-heavy-duty-workout/
https://www.hubermanlab.com/episode/dr-andy-galpin-how-to-assess-improve-all-aspects-of-your-fitness
https://www.hubermanlab.com/episode/dr-andy-galpin-how-to-assess-improve-all-aspects-of-your-fitness
https://doi.org/10.1152/advan.00136.2013
https://doi.org/10.1136%20/bmj-2023-075847
https://doi.org/10.1136%20/bmj-2023-075847
https://doi.org/10.1097/PSY.0b013e318148c19a
https://doi.org/10.1097/PSY.0b013e318148c19a
https://doi.org/10.1001/archinte.159.19.2349
https://doi.org/10.1001/archinte.159.19.2349


45

Anmerkungen zum Titel »Protocols«

sion«, Journal of Evidence-Based Medicine 6, no. 4 (November 2013): 
307–08, https://doi.org/10.1111/jebm.12076; Siri Kvam et al., »Exercise 
as a Treatment for Depression: A Meta-Analysis«, Journal of Affective 
Disorders 202 (September 2016): 67-86, https://doi.org/10.1016/j.jad. 
2016.03.063; Ben Singh et al., »Effectiveness of Physical Activity Inter-
ventions for Improving Depression, Anxiety and Distress: An Over-
view of Systematic Reviews«, British Journal of Sports Medicine 57, 
no. 18 (2023): 1203–09, https://doi.org/10.1136/bjsports-2022-106195.

8	 Bente Klarlund Pedersen and Anders Dyhr Toft, »Effects of Exercise 
on Lymphocytes and Cytokines«,British Journal of Sports Medicine 34 
(2000): 246–51, https://doi.org/10.1136/bjsm.34.4.246.

9	 Jerzy A. Zoladz, Muscle and Exercise Physiology (Academic Press, 
2018); Scott Powers and Edward Howley, Exercise Physiology: Theory 
and Application to Fitness and Performance, 10th Edition (Mc-Graw 
Hill, 2017); MoTrPAC Study Group et  al., »Temporal Dynamics of 
the Multi-Omic Response to Endurance Exercise Training«, Nature 
629 (May 2024): 174–83, https://doi.org/10.1038/s41586-023-06877-w. 
Anna Maria Koman et al., »The Beneficial Effects of Aerobic Exercise 
on Human Systems and Organs: A Literature Review«, 73 (June 2024): 
51710, https://doi.org/10.12775/JEHS.2024.73.51710; MoTrPAC Study 
Group et al., »Multi-Omic, Multi-Tissue Responses to Acute Exercise 
in Sedentary Adults: Findings from the Molecular Transducers of 
Physical Consoritum«, bioRxiv, March 20, 2026, https://www.biorxiv.
org/content/10.64898/2026.02.27.702183v2.full; Kevin Contrepois 
et  al., »Molecular Choreography of Acute Exercise«, Cell 181, no.  5 
(May 2020): 1112–1130.e16, https://doi.org/10.1016/j.cell.2020.04.043.

10	 Silvia Grimanesa Revelo Herrera and Jose E. Leon-Rojas, »The Effect 
of Aerobic Exercise in Neuroplasticity, Learning, and Cognition: 
A  Systematic Review«, Cureus 16, no.  2 (2024): e54021, https://doi.
org/10.7759/cureus.5402; Xueyang Li et  al., »Physical Exercise For 
Brain Plasticity Promotion: An Overview of the Underlying Oscilla-
tory Mechanism«, Frontiers in Neuroscience 18 (August 2024): 
1440975, https://doi.org/10.3389/fnins.2024.1440975; Lamia Ben Ezz-
dine et al., »Physical Activity And Neuroplasticity In Neurodegenera-

https://doi.org/10.1111/jebm.12076
https://doi.org/10.1016/j.jad.2016.03.063
https://doi.org/10.1016/j.jad.2016.03.063
https://doi.org/10.1136/bjsports-2022-106195
https://doi.org/10.1136/bjsm.34.4.246
https://doi.org/10.1038/s41586-023-06877-w
https://doi.org/10.12775/JEHS.2024.73.51710
https://www.biorxiv.org/content/10.64898/2026.02.27.702183v2.full
https://www.biorxiv.org/content/10.64898/2026.02.27.702183v2.full
https://doi.org/10.1016/j.cell.2020.04.043
https://doi.org/10.7759/cureus.5402
https://doi.org/10.7759/cureus.5402
https://doi.org/10.3389/fnins.2024.1440975


46

Anmerkungen zum Titel »Protocols«

tive Disorders: A Comprehensive Review of Exercise Interventions, 
Cognitive Training, and AI Applications«, Frontiers in Neuroscience 
19 (February 2025), https://doi.org/10.3389/fnins.2025.1502417.

11	 Kirk I. Erickson et  al., »Exercise Training Increases Size of Hippo
campus and Improves Memory«, Proceedings of the National Academy 
of Sciences 108, no.  7 (2011): 3017–22, https://doi.org/10.1073/pnas. 
1015950108.

12	 K. I. Erickson et al., »Physical Activity Predicts Gray Matter Volume 
in Late Adulthood: The Cardiovascular Health Study«, Neurology 75, 
no. 16 (2010): 1415–22, https://doi.org/10.1212/WNL.0b013e3181f88359.

13	 Rodolfo R. Llinás, I of the Vortex: From Neurons to Self (The MIT 
Press, 2002), https://mitpress.mit.edu/9780262621632/i-of-the-vortex/.

14	 Emily Zhao et  al., »The Role of Mobility as a Protective Factor of 
Cognitive Functioning in Aging Adults: A Review«, Sports Health 6, 
no. 1 (2014): 63–69, https://doi.org/10.1177/1941738113477832.

15	 Adria Quigley et al., »Effects of Exercise on Cognitive Performance in 
Older Adults: A Narrative Review of the Evidence, Possible Biological 
Mechanisms, and Recommendations for Exercise Prescription«, Jour­
nal of Aging Research 2020 (May 14, 2020): 1407896, https://doi.org/
10.1155/2020/1407896.

16	 Ziyue Aiden Wang et al., »Brain-Wide Analysis Reveals Movement 
Encoding Structured Across and Within Brain Areas«, Nature Neu­
roscience 29 (2026): 147–58, https://doi.org/10.1038/s41593-025-02114-x.

17	 Li, »Physical Exercise for Brain Plasticity Promotion«; Ezzdine, »Phy-
sical Activity and Neuroplasticity in Neurodegenerative Disorders.«

18	 Magdalena Miranda et  al., »Brain-Derived Neurotrophic Factor: 
A  Key Molecule for Memory in the Healthy and the Pathological 
Brain«, Frontiers in Cellular Neuroscience 13 (August 2019): 363, 
https://doi.org/10.3389/fncel.2019.00363; Carla Cunha et al., »A Sim-
ple Role for BDNF in Learning and Memory?«, Frontiers in Molecular 
Neuroscience 3 (February 2010): 1, https://doi.org/10.3389/neuro.02. 
001.2010.

19	 Kristin L. Szuhany et al., »A Meta-Analytic Review of the Effects of 
Exercise on Brain-Derived Neurotrophic Factor«, Journal of Psy­

https://doi.org/10.3389/fnins.2025.1502417
https://doi.org/10.1073/pnas.1015950108
https://doi.org/10.1073/pnas.1015950108
https://doi.org/10.1212/WNL.0b013e3181f88359
https://mitpress.mit.edu/9780262621632/i-of-the-vortex/
https://doi.org/10.1177/1941738113477832
https://doi.org/10.1155/2020/1407896
https://doi.org/10.1155/2020/1407896
https://doi.org/10.1038/s41593-025-02114-x
https://doi.org/10.3389/fncel.2019.00363
https://doi.org/10.3389/neuro.02.001.2010
https://doi.org/10.3389/neuro.02.001.2010


47

Anmerkungen zum Titel »Protocols«

chiatric Research 60 (January 2015): 56–64, https://doi.org/10.1016/ 
j.jpsychires.2014.10.003.

20	 Siresha Bathina and Undurti N. Das, »Brain-Derived Neurotrophic 
Factor and Its Clinical Implications«, Archives of Medical Science 11, 
no. 6 (2015): 1164–78, https://doi.org/10.5114/aoms.2015.56342.

21	 Hassane Zouhal et al., »Catecholamines and the Effects of Exercise, 
Training and Gender«, Sports Medicine 38, no.  5 (2008): 401–23, 
https://doi.org/10.2165/00007256-200838050-00004; Joanna Kruk 
et al., »Physical Exercise and Catecholamines Response: Benefits and 
Health Risk: Possible Mechanisms«, Free Radical Research 54, no. 2–3 
(2020): 105–25, https://doi.org/10.1080/10715762.2020.1726343; Wil
liam J. Kraemer and Nicholas A. Ratamess, »Hormonal Responses 
and Adaptations to Resistance Exercise and Training«, Sports Medi­
cine 35 (April 2005): 339–61, https://doi.org/10.2165/00007256-
200535040-00004; Hassane Zouhal et  al., »Catecholamines and the 
Effects of Exercise, Training, and Gender«, Sports Medicine 38 (May 
2008): 401–23, https://doi.org/10.2165/00007256-200838050-00004; 
Nikolaos Athanasiou et al., »Endocrine Responses of the Stress Sys-
tem to Different Types of Exercise«, Reviews in Endocrine and Meta­
bolic Disorders 24 (2023): 251-266, https://doi.org/10.1007/s11154-022-
09758-1; David Walzik et al., »Molecular Insights of Exercise Therapy 
in Disease Prevention and Treatment«, Signal Transduction and Tar­
geted Therapy 9, no.  138 (May 2024), https://doi.org/10.1038/s41392-
024-01841-0; R. S. Staron et al., »Skeletal Muscle Adaptations During 
Early Phase of Heavy-Resistance Training in Men and Women«, Jour­
nal of Applied Physiology 76, no.  3 (1994): 1247-55, https://doi.org/
10.1152/jappl.1994.76.3.1247; Vedat Cinar et  al., »Impact of Different 
Exercise Modalities on Neuroendocrine Well-Being Markers Among 
University Students: A Study of Renalase and Catecholamine Respon-
ses«, Frontiers in Physiology 16 (April 2025): 1591132, https://doi.org/
10.3389/fphys.2025.1591132.

22	 Bernward Winter et al., »High Impact Running Improves Learning«, 
Neurobiology of Learning and Memory 87, no.  4 (2007): 597–609, 
https://doi.org/10.1016/j.nlm.2006.11.003.

https://doi.org/10.1016/j.jpsychires.2014.10.003
https://doi.org/10.1016/j.jpsychires.2014.10.003
https://doi.org/10.5114/aoms.2015.56342
https://doi.org/10.2165/00007256-200838050-00004
https://doi.org/10.1080/10715762.2020.1726343
https://doi.org/10.2165/00007256-200535040-00004
https://doi.org/10.2165/00007256-200535040-00004
https://doi.org/10.2165/00007256-200838050-00004
https://doi.org/10.1007/s11154-022-09758-1
https://doi.org/10.1007/s11154-022-09758-1
https://doi.org/10.1038/s41392-024-01841-0
https://doi.org/10.1038/s41392-024-01841-0
https://doi.org/10.1152/jappl.1994.76.3.1247
https://doi.org/10.1152/jappl.1994.76.3.1247
https://doi.org/10.3389/fphys.2025.1591132
https://doi.org/10.3389/fphys.2025.1591132
https://doi.org/10.1016/j.nlm.2006.11.003


48

Anmerkungen zum Titel »Protocols«

23	 Jessica R. Alley et  al., »Effects of Resistance Exercise Timing on  
Sleep Architecture and Nocturnal Blood Pressure«, Journal of Strength 
and Conditioning Research 29, no.  5 (2015): 1378–85, https://doi.
org/10.1519/JSC.0000000000000750; Giselle S. Passos et al., »Effect of 
Acute Physical Exercise on Patients with Chronic Primary Insom-
nia«, Journal of Clinical Sleep Medicine 6, no. 3 (2010): 270–75, https://
doi.org/10.5664/jcsm.27825; Majd A. Alnawwar et al., »The Effect of 
Physical Activity on Sleep Quality and Sleep Disorder: A Systematic 
Review«, Cureus 15, no.  8 (2023): e43595, https://doi.org/10.7759/
cureus.43595.

24	 Passos et al., »Effect of Acute Physical Exercise.«
25	 Lynette L. Craft and Frank M. Perna, »The Benefits of Exercise for the 

Clinically Depressed«, Primary Care Companion to the Journal of Cli­
nical Psychiatry 6, no.  3 (2004): 104–11, https://doi.org/10.4088/pcc.
v06n0301; Chaoxin Ji et al., »Physical Exercise Ameliorates Anxiety, 
Depression and Sleep Quality in College Students: Experimental Evi-
dence from Exercise Intensity and Frequency«, Behavioral Sciences 12, 
no. 3 (2022): 61, https://doi.org/10.3390/bs12030061.

26	 Insung Park et al., »Exercise Improves the Quality of Slow-Wave Sleep 
by Increasing Slow-Wave Stability«, Scientific Reports 11, article 
no. 4410 (2021), https://doi.org/10.1038/s41598-021-83817-6.

27	 Justy Reed and Deniz S. Ones, »The Effect of Acute Aerobic Exercise 
on Positive Activated Affect: A Meta-Analysis«, Psychology of Sport 
and Exercise 7, no. 5 (2006): 477–514, https://doi.org/10.1016/j.psych 
sport.2005.11.003.

28	 Emma Childs and Harriet de Wit, »Regular Exercise Is Associated 
with Emotional Resilience to Acute Stress in Healthy Adults«, Fron­
tiers in Physiology 5 (May 2014): 161, https://doi.org/10.3389/fphys. 
2014.00161.

29	 R. E. Thayer et al., »Self-Regulation of Mood: Strategies for Changing 
a Bad Mood, Raising Energy, and Reducing Tension«, Journal of Per­
sonality and Social Psychology 67, no. 5 (1994): 910–25, https://doi.org/
10.1037/0022-3514.67.5.910.

30	 D. Scully et  al., »Physical Exercise and Psychological Well Being: 

https://doi.org/10.1519/JSC.0000000000000750
https://doi.org/10.1519/JSC.0000000000000750
https://doi.org/10.5664/jcsm.27825
https://doi.org/10.5664/jcsm.27825
https://doi.org/10.7759/cureus.43595
https://doi.org/10.7759/cureus.43595
https://doi.org/10.4088/pcc.v06n0301
https://doi.org/10.4088/pcc.v06n0301
https://doi.org/10.3390/bs12030061
https://doi.org/10.1038/s41598-021-83817-6
https://doi.org/10.1016/j.psychsport.2005.11.003
https://doi.org/10.1016/j.psychsport.2005.11.003
https://doi.org/10.3389/fphys.2014.00161
https://doi.org/10.3389/fphys.2014.00161
https://doi.org/10.1037/0022-3514.67.5.910
https://doi.org/10.1037/0022-3514.67.5.910


49

Anmerkungen zum Titel »Protocols«

A Critical Review«, British Journal of Sports Medicine 32, no. 2 (1998): 
111–20, https://doi.org/10.1136/bjsm.32.2.111.

31	 Childs and de Wit, »Emotional Resilience to Acute Stress.«
32	 Bonnie G. Berger and Robert W. Motl, »Exercise and Mood: A Selec-

tive Review and Synthesis of Research Employing the Profile of Mood 
States«, Journal of Applied Sport Psychology 12, no.  1 (2000): 69–92, 
https://doi.org/10.1080/10413200008404214.

33	 Adilson Marques et al., »Bidirectional Association between Physical 
Activity and Dopamine Across Adulthood – A Systematic Review«, 
Brain Sciences 11, no.  7 (2021): 829, https://doi.org/10.3390/brain 
sci11070829; Hamed Alizadeh Pahlavani, »Possible Role of Exercise 
Therapy on Depression: Effector Neurotransmitters as Key Players«, 
Behavioural Brain Research 459 (February 29, 2024): 114781, https://
doi.org/10.1016/j.bbr.2023.114791; Cinar, »Impact of Different Exercise 
Modalities on Neuroendocrine Well-Being Markers Among Univer-
sity Students.«

34	 Lan Yan et al., »Physical Exercise Mediates Cortical Synaptic Protein 
Lactylation to Improve Stress Resilience«, Cell Metabolism 36, no. 9 
(Sep 2024): 2104–2117.e4, https://doi.org10.1016/j.cmet.2024.07.018.

35	 Kathleen K. A. Cho et al., »Long-Range Inhibition Synchronizes and 
Updates Prefrontal Task Activity«, Nature 617, no. 7961 (April 2023): 
548–54, https://doi.org/10.1038/s41586-023-06012-9.

36	 Richard P. Dum et al., »The Mind-Body Problem: Circuits That Link 
the Cerebral Cortex to the Adrenal Medulla«, Proceedings of the Na­
tional Academy of Sciences 116, no.  51 (2019): 26321–28, https://doi.
org/10.1073/pnas.1902297116.

37	 Teiko Miyashita et al., »Epinephrine Administration Increases Neural 
Impulses Propagated Along the Vagus Nerve: Role of Peripheral 
β-Adrenergic Receptors«, Neurobiology of Learning and Memory 85, 
no. 2 (March 2006): 116–24, https://doi.org/10.1016/j.nlm.2005.08.013; 
D. L. Hassert et al., »The Effects of Peripheral Vagal Nerve Stimulation 
at a Memory-Modulating Intensity on Norepinephrine Output in the 
Basolateral Amygdala«, Behavioral Neuroscience 118, no. 1 (February 
2004): 79–88, https://doi.org/10.1037/0735-7044.118.1.79; R N. Holde-

https://doi.org/10.1136/bjsm.32.2.111
https://doi.org/10.1080/10413200008404214
https://doi.org/10.3390/brainsci11070829
https://doi.org/10.3390/brainsci11070829
https://doi.org/10.1016/j.bbr.2023.114791
https://doi.org/10.1016/j.bbr.2023.114791
https://doi.org10.1016/j.cmet.2024.07.018
https://doi.org/10.1038/s41586-023-06012-9
https://doi.org/10.1073/pnas.1902297116
https://doi.org/10.1073/pnas.1902297116
https://doi.org/10.1016/j.nlm.2005.08.013
https://doi.org/10.1037/0735-7044.118.1.79


50

Anmerkungen zum Titel »Protocols«

fer and R. A. Jensen, »The Effects of Peripheral D-Amphetamine, 
4-OH Amphetamine, and Epinephrine on Maintained Discharge in 
the Locus Coeruleus with Reference to the Modulation of Learning 
and Memory by These Substances«, Brain Research 417, no. 1 (August 
1987): 108–17, https://doi.org/10.1016/0006-8993(87)90184-3; Gina 
R. Poe et al., »Locus Coeruleus: A New Look at the Blue Spot«, Nature 
Reviews Neuroscience 21 (September 2020): 644-59, https://doi.org/
10.1038/s41583-020-0360-9; Mei Hao et al., »Neural Circuit Connec-
tions and Functions of Locus Coeruleus-Norepinephrine System«, 
International Journal of Molecular Sciences 26, no.  22 (November 
2025): 11163, https://doi.org/10.3390/ijms262211163; Avi K. Matarasso 
et al., »Stimulus-Dependent Dopamine Dynamics from Locus Coe-
ruleus Axons«, preprint available on bioXriv (2025), https://doi.org/
10.1101/2025.09.15.676390.

38	 Morgan Kindel et al., »Exercise-Induced Activation of Ventromedial 
Hypothalamic Steroidogenic Factor-1 Neurons Mediates Improve
ments in Endurance«, Neuron 114, no. 9 (February 2026): 606–622. 
e17, https://doi.org/10.1016/j.neuron.2025.12.033; Teppei Fujikawa 
et al., »SF-1 Expression in the Hypothalamus Is Required for Benefi
cial Metabolic Effects of Exercise«, eLife (November 2016): e18206, 
https://doi.org/10.7554/eLife.18206.

39	 Ralph S. Paffenbarger et al., »Physical Activity, All-Cause Mortality, 
and Longevity of College Alumni«, The New England Journal of Medi­
cine 314, no. 10 (1986): 605–13, https://doi.org/10.1056/NEJM1986030 
63141003.

40	 Trine Moholdt et al., »Sustained Physical Activity, Not Weight Loss, 
Associated with Improved Survival in Coronary Heart Disease«, 
Journal of the American College of Cardiology 71, no. 10 (2018): 1094–
101, https://doi.org/10.1016/j.jacc.2018.01.011; Erratum, Moholdt et al., 
»Sustained Physical Activity«, Journal of the American College of Car­
diology 71, no.  13 (2018): 1499, https://doi.org/10.1016/j.jacc.2018.03. 
013.

41	 Steven N. Blair et  al., »Influences of Cardiorespiratory Fitness and 
Other Precursors on Cardiovascular Disease and All-Cause Mortality 

https://doi.org/10.1016/0006-8993(87)90184-3
https://doi.org/10.1038/s41583-020-0360-9
https://doi.org/10.1038/s41583-020-0360-9
https://doi.org/10.3390/ijms262211163
https://doi.org/10.1101/2025.09.15.676390
https://doi.org/10.1101/2025.09.15.676390
https://doi.org/10.1016/j.neuron.2025.12.033
https://doi.org/10.7554/eLife.18206
https://doi.org/10.1056/NEJM198603063141003
https://doi.org/10.1056/NEJM198603063141003
https://doi.org/10.1016/j.jacc.2018.03.013
https://doi.org/10.1016/j.jacc.2018.03.013


51

Anmerkungen zum Titel »Protocols«

in Men and Women«, JAMA 276, no.  3 (1996): 205–10, https://doi.
org/10.1001/jama.1996.03540030039029.

42	 Stephen R. Bird and John A. Hawley, »Update on the Effects of Phy
sical Activity on Insulin Sensitivity in Humans«, BMJ Open Sport 
& Expert Medicine 2 (March 1, 2017): e000143, https://doi.org/10.1136/
bmjsem-2016-000143; Kedi Gao and Youliang Lin, »Insulin Re
sistance  Mediates the Association Between Physical Activity and 
Mortality in US Adults with Metabolic Syndrome«, Scientific Re­
ports  15, article no.  18872 (2025), https://doi.org/10.1038/s41598- 
025-02921-z; Kevin Contrepois et  al., »Molecular Choreography of 
Acute Exercise«, Cell 181, no. 5 (May 2020): 1112–1130.e16, https://doi.
org/10.1016/j.cell.2020.04.043; Lykke Sylow et al., »The Many Actions 
of Insulin in Skeletal Muscle, the Paramount Tissue Determining Gly-
cemia«, Cell Metabolism 33, no.  4 (April 2021): 758–80, https://doi.
org/10.1016/j.cmet.2021.03.020.

43	 L. B. Borghouts and H. A. Keizer, »Exercise and Insulin Sensitivity: 
A Review«, International Journal of Sports Medicine 21, no. 1 (2000): 
1–12, https://doi.org/10.1055/s-2000-8847; Contrepois, »Molecular 
Choreography of Acute Exercise«; Sylow »The Many Actions of Insu-
lin in Skeletal Muscle.«

44	 Vighnesh Vetrivel Venkatasamy et al., »Effect of Physical Activity on 
Insulin Resistance, Inflammation and Oxidative Stress in Diabetes 
Mellitus«, Journal of Clinical and Diagnostic Research 7, no. 8 (2013): 
1764–66, https://doi.org/10.7860/JCDR /2013 /6518.3306.

45	 Sylow, »The Many Actions of Insulin in Skeletal Muscle.«
46	 Carl-Detlef Reimers, Guido Knapp, and Anne-Kerstin Reimers, 

»Does Physical Activity Increase Life Expectancy? A Review of the 
Literature«, Journal of Aging Research 2012, no.  1 (2012): 243958, 
https://doi.org/10.1155/2012/243958.

47	 Liisa Byberg et al., »Total Mortality After Changes in Leisure Time 
Physical Activity in 50 Year Old Men: 35 Year Follow-Up of Popula
tion Based Cohort«, BMJ 338 (March 5, 2009): b688, https://doi.org/
10.1136/bmj.b688.

48	 Gabriel Nasri Marzuca-Nassr et al., »Muscle Mass and Strength Gains 

https://doi.org/10.1001/jama.1996.03540030039029
https://doi.org/10.1001/jama.1996.03540030039029
https://doi.org/10.1136/bmjsem-2016-000143
https://doi.org/10.1136/bmjsem-2016-000143
https://doi.org/10.1038/s41598-025-02921-z
https://doi.org/10.1038/s41598-025-02921-z
https://doi.org/10.1016/j.cell.2020.04.043
https://doi.org/10.1016/j.cell.2020.04.043
https://doi.org/10.1016/j.cmet.2021.03.020
https://doi.org/10.1016/j.cmet.2021.03.020
https://doi.org/10.1055/s-2000-8847
https://doi.org/10.7860/JCDR%20/2013%20/6518.3306
https://doi.org/10.1155/2012/243958
https://doi.org/10.1136/bmj.b688
https://doi.org/10.1136/bmj.b688


52

Anmerkungen zum Titel »Protocols«

Following Resistance Exercise Training in Older Adults 65–75 Years 
and Older Adults Above 85 Years«, International Journal of Sport 
Nutrition and Exercise Metabolism 34, no.  1 (October 2023): 11–19, 
https://doi.org/10.1123/ijsnem.2023-0087.

49	 Amanda E. Paluch et al., »Steps per Day and All-Cause Mortality in 
Middle-aged Adults in the Coronary Artery Risk Development in 
Young Adults Study«, JAMA Network Open 4, no. 9 (2021): e2124516, 
https://doi.org/10.1001/jamanetworkopen.2021.24516.

50	 Kosuke Inoue et al., »Association of Daily Step Patterns With Mor
tality in US Adults«, JAMA Network Open 6, no. 3 (2023): e235174, 
https://doi.org/10.1001/jamanetworkopen.2023.5174.

51	 Borja del Pozo Cruz et al., »Association of Daily Step Count and In-
tensity with Incident Dementia in 78,430 Adults Living in the UK«, 
JAMA Neurology 79, no.  10 (2022): 1059–63, https://doi.org/10.1001/
jamaneurol.2022.2672.

52	 P. Bernard et  al., »Effects of a Six-Month Walking Intervention on 
Depression in Inactive Post-Menopausal Women: A Randomized 
Controlled Trial«, Aging &  Mental Health 19, no.  6 (2015): 485–92, 
https://doi.org/10.1080/13607863.2014.948806.

53	 Marcel Ballin et  al., »Daily Step Count and Incident Diabetes in 
Community-Dwelling 70-Year-Olds: A Prospective Cohort Study«, 
BMC Public Health 20, article no. 1830 (2020), https://doi.org/10.1186/
s12889-020-09929-2.

54	 Elaine M. Murtagh et al., »The Effect of Walking on Risk Factors for 
Cardiovascular Disease: An Updated Systematic Review and Meta-
Analysis of Randomised Control Trials«, Preventive Medicine 72 
(March 2015): 34–43, https://doi.org/10.1016/j.ypmed.2014.12.041.

55	 Anne McTiernan et al., »Physical Activity in Cancer Prevention and 
Survival: A Systematic Review«, Medicine & Science in Sports & Exer­
cise 51, no. 6 (2019): 1252–61, https://doi.org/10.1249/MSS.000000000 
0001937.

56	 Hiral Master et al., »Association of Step Counts Over Time with the Risk 
of Chronic Disease in the All of Us Research Program«, Nature Medicine 
28 (2022): 2301–08, https://doi.org/10.1038/s41591-022-02012-w.

https://doi.org/10.1123/ijsnem.2023-0087
https://doi.org/10.1001/jamanetworkopen.2021.24516
https://doi.org/10.1001/jamanetworkopen.2023.5174
https://doi.org/10.1001/jamaneurol.2022.2672
https://doi.org/10.1001/jamaneurol.2022.2672
https://doi.org/10.1080/13607863.2014.948806
https://doi.org/10.1186/s12889-020-09929-2
https://doi.org/10.1186/s12889-020-09929-2
https://doi.org/10.1016/j.ypmed.2014.12.041
https://doi.org/10.1249/MSS.0000000000001937
https://doi.org/10.1249/MSS.0000000000001937
https://doi.org/10.1038/s41591-022-02012-w


53

Anmerkungen zum Titel »Protocols«

57	 Sebastien Herzig and Reuben J. Shaw, »AMPK: Guardian of Meta
bolism and Mitochondrial Homeostasis«, Nature Reviews Molecular 
Cell Biology 19, no.  2 (2018): 121–35, https://doi.org/10.1038/
nrm.2017.95.

58	 Sibylle Jager, Christoph Handschin, Julie St.-Pierre, and Bruce M. 
Spiegelman, »AMP-Activated Protein Kinase (AMPK) Action in 
Skeletal Muscle via Direct Phosphorylation of PGC-1α«, Proceedings 
of the National Academy of Sciences of the United States of America 
104, no.  29 (July 2007): 12017–12022, https://doi.org/10.1073/pnas. 
0705070104; Sandra Galicet  al., »Hematopoietic AMPK β1 Reduces 
Mouse Adipose Tissue Macrophage Inflammation and Insulin Resist
ance in Obesity«, Journal of Clinical Investigation 121, no.  12 (De
cember 2011): 4903–4915, https://doi.org/10.1172/JCI58577; Jianhui Li 
et  al., »AMPK Alters Proteasome Phosphorylation Status and Pre-
vents Persistent Proteasome Condensates«, bioRxiv (July 2025), 
https://www.biorxiv.org/content/10.1101/2025.07.01.662652v1.

59	 Aidan J. Buffey et al., »The Acute Effects of Interrupting Prolonged 
Sitting Time in Adults with Standing and Light-Intensity Walking on 
Biomarkers of Cardiometabolic Health in Adults: A Systematic Re-
view and Meta-Analysis«, Sports Medicine 52 (2022): 1765–87, https://
doi.org/10.1007/s40279-022-01649-4.

60	 Tobias Engeroff et al., »After Dinner Rest a While, After Supper Walk 
a Mile? A Systematic Review with Meta-Analysis on the Acute 
Postprandial Glycemic Response to Exercise Before and After Meal 
Ingestion in Healthy Subjects and Patients with Impaired Glucose 
Tolerance«, Sports Medicine 53 (2023): 849–69, https://doi.org/10.1007/
s40279-022-01808-7; Yasuyo Hijikata and Seika Yamada, »Walking 
Just After a Meal Seems to Be More Effective for Weight Loss Than 
Waiting for One Hour to Walk After a Meal«, International Journal of 
General Medicine 4 (June 2011): 447–50, https://doi.org/10.2147/
IJGM.S18837.

61	 Engeroff et al., »After Dinner Rest a While.«
62	 Marc T. Hamilton et al., »A Potent Physiological Method to Magnify 

and Sustain Soleus Oxidative Metabolism Improves Glucose and Li-

https://doi.org/10.1038/nrm.2017.95
https://doi.org/10.1038/nrm.2017.95
https://doi.org/10.1073/pnas.0705070104
https://doi.org/10.1073/pnas.0705070104
https://doi.org/10.1172/JCI58577
https://www.biorxiv.org/content/10.1101/2025.07.01.662652v1
https://doi.org/10.1007/s40279-022-01649-4
https://doi.org/10.1007/s40279-022-01649-4
https://doi.org/10.1007/s40279-022-01808-7
https://doi.org/10.1007/s40279-022-01808-7
https://doi.org/10.2147/IJGM.S18837
https://doi.org/10.2147/IJGM.S18837


54

Anmerkungen zum Titel »Protocols«

pid Regulation«, iScience 25, no.  9 (2022): 104869, https://doi.org/
10.1016/j.isci.2022.104869.

63	 James A. Levine and Jennifer M. Miller, »The Energy Expenditure of 
Using a ›Walk-and-Work‹ Desk for Office Workers with Obesity«, 
British Journal of Sports Medicine 41 (2007): 558–61, https://doi.org/
10.1136/bjsm.2006.032755.

64	 Zoltan Ungvari et  al., »The Multifaceted Benefits of Walking for 
Healthy Aging: From Blue Zones to Molecular Mechanisms«, Gero 
Science 45, no. 6 (2023): 3211–39, https://doi.org/10.1007/s11357-023-
00873-8.

65	 Ungvari et al., »Walking for Healthy Aging.«
66	 Diederick C. Niehorster, »Optic Flow: A History«, i-Perception 12, 

no.  6 (2021): 20416695211055766, https://doi.org/10.1177/204166952 
11055766.

67	 Heekyung Jung and Andrew D. Huberman, »An Unbiased View of 
Neural Networks: More than Meets the Eye«, Neuron 100, no. 5 (2018): 
1019–21, https://doi.org/10.1016/j.neuron.2018.11.038.

68	 Francine Shapiro, »The Role of Eye Movement Desensitization and 
Reprocessing (EMDR) Therapy in Medicine: Addressing the Psy
chological and Physical Symptoms Stemming from Adverse Life Ex-
periences«, The Permanente Journal 18, no.  1 (Winter 2014): 71–77, 
https://doi.org/10.7812/TPP/13-098.

69	 Francine Shapiro, »Efficacy of the Eye Movement Desensitization 
Procedure in Treatment of Traumatic Memories«, Journal of Trau­
matic Stress 2, no. 2 (1989): 199–223, https://doi.org/10.1002/jts.24900 
20207.

70	 Marco Pagani et  al., »Eye Movement Desensitization and Repro
cessing and Slow Wave Sleep: A Putative Mechanism of Action«, 
Frontiers in Psychology 8 (November 2017), https://doi.org/10.3389/
fpsyg.2017.01935; Leonard S. Milling et al., »A Meta-Analysis of Hyp-
notic Interventions for Depression Symptoms: High Hopes for Hyp-
nosis?«, American Journal of Clinical Hypnosis 61, no.  3 (December 
2018): 227–43, https://doi.org/10.1080/00029157.2018.1489777; Sio
bhan K. O’Toole, Shelby L. Solomon, and Stephen A. Bergdahl, 

https://doi.org/10.1016/j.isci.2022.104869
https://doi.org/10.1016/j.isci.2022.104869
https://doi.org/10.1136/bjsm.2006.032755
https://doi.org/10.1136/bjsm.2006.032755
https://doi.org/10.1007/s11357-023-00873-8
https://doi.org/10.1007/s11357-023-00873-8
https://doi.org/10.1177/20416695211055766
https://doi.org/10.1177/20416695211055766
https://doi.org/10.1016/j.neuron.2018.11.038
https://doi.org/10.7812/TPP/13-098
https://doi.org/10.1002/jts.2490020207
https://doi.org/10.1002/jts.2490020207
https://doi.org/10.3389/fpsyg.2017.01935
https://doi.org/10.3389/fpsyg.2017.01935
https://doi.org/10.1080/00029157.2018.1489777


55

Anmerkungen zum Titel »Protocols«

»A Meta-Analysis of Hypnotherapeutic Techniques in the Treatment 
of PTSD Symptoms«, Journal of Traumatic Stress 29, no. 1 (February 
2016): 97–100, https://doi.org/10.1002/jts.22077.

71	 Ji-Woo Seok and Joong Il Kim, »The Efficacy of Eye Movement 
Desensitization and Reprocessing Treatment for Depression: A Meta-
Analysis and Meta-Regression of Randomized Controlled Trials«, 
Journal of Clinical Medicine 13, no.  18 (September 23, 2024): 5633, 
https://doi.org/10.3390/jcm13185633; Bessel A van der Kolk et  al., 
»A Randomized Clinical Trial of Eye Movement Desensitization and 
Reprocessing (EMDR), Fluoxetine, and Pill Placebo in the Treatment 
of Posttraumatic Stress Disorder: Treatment Effects and Long-Term 
Maintenance«, The Journal of Clinical Psychiatry 68, no.  1 (January 
2007): 37–46, https://doi.org/10.4088/jcp.v68n0105.

72	 Sonja Sudimac et  al., »How Nature Nurtures: Amygdala Activity 
Decreases as the Result of a One-Hour Walk in Nature«, Molecular 
Psychiatry 27, no. 11 (2022): 4446–52, https://doi.org/10.1038/s41380-
022-01720-6.

73	 Mathew P. White et  al., »Spending at Least 120 Minutes a Week in 
Nature Is Associated with Good Health and Wellbeing«, Scientific Re­
ports 9, article no.  7730 (June 2019), https://doi.org/10.1038/s41598-
019-44097-3.

74	 Xiaorong Bai et al., »Effect of Brisk Walking on Health-Related Physi-
cal Fitness Balance and Life Satisfaction Among the Elderly: A Syste-
matic Review«, Frontiers in Public Health 9 (January 31, 2022): 829367, 
https://doi.org/10.3389/fpubh.2021.829367.

75	 Ungvari et al., »Walking for Healthy Aging.«
76	 Ying Gao et al., »Enhanced Muscle Activity During Interrupted Sit-

ting Improves Glycemic Control in Overweight and Obese Men«, 
Scandinavian Journal of Medicine and Science in Sports 34, no. 4 (April 
2024): e14628, https://doi.org/10.1111/sms.14628.

77	 Patricia Huston and Bruce McFarlane, »Health Benefits of Tai Chi: 
What Is the Evidence?«, Canadian Family Physician 62, no. 11 (2016): 
881–90, https://pubmed.ncbi.nlm.nih.gov/28661865/; Guo-Yan Yang 
et al., »Determining the Safety and Effectiveness of Tai Chi: A Critical 

https://doi.org/10.1002/jts.22077
https://doi.org/10.3390/jcm13185633
https://doi.org/10.4088/jcp.v68n0105
https://doi.org/10.1038/s41380-022-01720-6
https://doi.org/10.1038/s41380-022-01720-6
https://doi.org/10.1038/s41598-019-44097-3
https://doi.org/10.1038/s41598-019-44097-3
https://doi.org/10.3389/fpubh.2021.829367
https://doi.org/10.1111/sms.14628
https://pubmed.ncbi.nlm.nih.gov/28661865/


56

Anmerkungen zum Titel »Protocols«

Overview of 210 Systematic Reviews of Controlled Clinical Trials«, 
Systematic Reviews 11, article no. 260 (December 3, 2022), https://doi.
org/10.1186/s13643-022-02100-5.

78	 William J. Kraemer and Nicholas A. Ratamess, »Fundamentals of Re-
sistance Training: Progression and Exercise Prescription«, Medicine 
& Science in Sports & Exercise 36, no. 4 (2004): 674–88, https://doi.
org/10.1249/01.mss.0000121945.36635.61; Brad J. Schoenfeld, Dan Og-
born, and James W. Krieger, »Effects of Resistance Training Frequency 
on Measures of Muscle Hypertrophy: A Systematic Review and Me-
ta-Analysis«, Sports Medicine 46, no. 11 (April 2016): 1689–97, https://
doi.org/10.1007/s40279016-0543-8 Eneko Baz-Valle et al., »A Systema
tic Review of the Effects of Different Resistance Training Volumes on 
Muscle Hypertrophy«, Journal of Human Kinetics 81 (February 2022): 
199–210, https://doi.org/10.2478/hukin-2022-0017.

79	 Andrew Huberman, »Pavel Tsatsouline: The Correct Way to Build 
Strength, Endurance & Flexibility at Any Age«, Huberman Lab, pod-
cast audio, February 10, 2025, https://www.hubermanlab.com/episode/
pavel-tsatsouline-build-strength-endurance-flexibility-at-any-age.

80	 Andrew Huberman, »Dr. Kelly Starrett: How to Improve Your Mobi-
lity, Posture & Flexibility«, Huberman Lab, podcast audio, December 
2024, https://www.hubermanlab.com/episode/dr-kelly-starretthow-to- 
improve-your-mobility-posture-flexibility.

81	 Zouhal et al., »Catecholamines and the Effects.«
82	 Richard P. Dum, David J. Levinthal, and Peter L. Strick, »Motor, 

Cognitive, and Affective Areas of the Cerebral Cortex Influence the 
Adrenal Medulla«, Proceedings of the National Academy of Sciences 
113, no.  35 (August 2016): 9922–27, https://doi.org/10.1073/pnas. 
1605044113.

83	 Krieger, »Single vs Multiple Sets of Resistance Exercise for Muscle 
Hypertrophy.«

84	 Mark D. Peterson et al., »Maximizing Strength Development in Ath-
letes: A Meta-Analysis to Determine the Dose-Response Relation
ship«, Journal of Strength and Conditioning Research 18, no. 2 (2004): 
377–82, https://doi.org/10.1519/00124278-200405000-00031; Schoen-

https://doi.org/10.1186/s13643-022-02100-5
https://doi.org/10.1186/s13643-022-02100-5
https://doi.org/10.1249/01.mss.0000121945.36635.61
https://doi.org/10.1249/01.mss.0000121945.36635.61
https://doi.org/10.1007/s40279016-0543-8
https://doi.org/10.1007/s40279016-0543-8
https://doi.org/10.2478/hukin-2022-0017
https://www.hubermanlab.com/episode/pavel-tsatsouline-build-strength-endurance-flexibility-at-any-age
https://www.hubermanlab.com/episode/pavel-tsatsouline-build-strength-endurance-flexibility-at-any-age
https://www.hubermanlab.com/episode/dr-kelly-starretthow-to-improve-your-mobility-posture-flexibility
https://www.hubermanlab.com/episode/dr-kelly-starretthow-to-improve-your-mobility-posture-flexibility
https://doi.org/10.1073/pnas.1605044113
https://doi.org/10.1073/pnas.1605044113
https://doi.org/10.1519/00124278-200405000-00031


57

Anmerkungen zum Titel »Protocols«

feld et al., »Dose-Response Relationship Between Weekly Resistance 
Training Volume and Increases in Muscle Mass«; Baz-Valle, »A Syste-
matic Review of the Effects of Different Resistance Training Volumes 
on Muscle Hypertrophy«; Roberto Bernzárdez-Vázquez et  al., »Re-
sistance Training Variables for Optimization of Muscle Hypertrophy: 
An Umbrella Review«, Frontiers in Sports and Active Living 4 (July 
2022): 949021, https://doi.org/10.3389/fspor.2022.949021; Brad Jon 
Schoenfeld et al., »How Many Times Per Week Should a Muscle Be 
Trained to Maximize Muscle Hypertrophy? A Systematic Review and 
Meta-Analysis«, Journal of Sports Sciences 37, no. 11 (2019): 1286–1295, 
https://doi.org/10.1080/02640414.2018.1555906.

85	 Helene Pedersen et  al., »High-Frequency Resistance Training Im
proves Maximal Lower-Limb Strength More Than Low Frequency«, 
European Journal of Sport Science 24, no. 5 (2024): 557–65, https://doi.
org/10.1002/ejsc.12055.

86	 William J. Kraemer and Nicholas A. Ratamass, »Hormonal Responses 
and Adaptations to Resistance Exercise and Training«, Sports Medi­
cine 35 (April 2005): 339–61, https://doi.org/10.2165/00007256-
200535040-00004; William J. Kraemer et  al., »Effects of Heavy-
Resistance Training on Hormonal Response Patterns in Younger vs. 
Older Men«, Journal of Applied Physiology 87, no.  3 (1999), https://
journals.physiology.org/doi/full/10.1152/jappl.1999.87.3.982; William 
J. Kraemer et al., »Recovery Responses of Testosterone, Growth Hor-
mone, and IGF-1 After Resistance Exercise«, Journal of Applied Phy­
siology 122, no. 3 (2017): 549–58, https://journals.physiology.org/doi/
full/10.1152/japplphysiol.00599.2016; Simon Haunhorst et al., »Acute 
Effects of Heavy Resistance Exercise on Biomarkers of Neuroendo
crine-Immune Regulation in Healthy Adults: A Systematic Review«, 
Exercise Immunology Review 28 (2022): 36–52, PMID: 35452397.

87	 Mary I Jumbelic, »Traumatic Asphyxia in Weightlifters«, Journal of 
Forensic Sciences 52, no. 3 (April 2007): 702–5, https://doi.org/10.1111/
j.1556-4029.2007.00429.x.

88	 Simeon P Cairns, »Lactic Acid and Exercise Performance«, Sports 
Medicine 36, no. 4 (2006): 279–91.

https://doi.org/10.3389/fspor.2022.949021
https://doi.org/10.1080/02640414.2018.1555906
https://doi.org/10.1002/ejsc.12055
https://doi.org/10.1002/ejsc.12055
https://doi.org/10.2165/00007256-200535040-00004
https://doi.org/10.2165/00007256-200535040-00004
https://journals.physiology.org/doi/full/10.1152/jappl.1999.87.3.982
https://journals.physiology.org/doi/full/10.1152/jappl.1999.87.3.982
https://journals.physiology.org/doi/full/10.1152/japplphysiol.00599.2016
https://journals.physiology.org/doi/full/10.1152/japplphysiol.00599.2016
https://doi.org/10.1111/j.1556-4029.2007.00429.x
https://doi.org/10.1111/j.1556-4029.2007.00429.x


58

Anmerkungen zum Titel »Protocols«

89	 Brad J. Schoenfeld et  al., »Strength and Hypertrophy Adaptations 
between Low- vs. High-Load Resistance Training«, Journal of Strength 
and Conditioning Research 31, no.  12 (December 2017): 3508–23, 
https://doi.org/10.1519/jsc.0000000000002200.

90	 Brad J. Schoenfeld et al., »Differential Effects of Heavy Versus Mode-
rate Loads on Measures of Strength and Hypertrophy In Resistan-
ce-Trained Men«, Journal of Sports Science and Medicine 15, no.  4 
(Dec 2016): 715–22.

91	 Brad S. Currier et al., »American College of Sports Medicine Position 
Stand. Resistance Training Prescription for Muscle Function, Hyper-
trophy, and Physical Performance in Healthy Adults: An Overview of 
Reviews«, Medicine and Science in Sports and Exercise 58, no.  4 
(March 2026): 851, https://doi.org/10.1249/MSS.0000000000003897.

92	 Brad J. Schoenfeld, »The Mechanisms of Muscle Hypertrophy and 
Their Application to Resistance Training«, Journal of Strength and 
Conditioning Research 24, no. 10 (October 2010): 2857–72. https://doi.
org/10.1519/JSC.0b013e3181e840f3; Henning Wackerhage et  al., »Sti-
muli and Sensors That Initiate Skeletal Muscle Hypertrophy Follow
ing Resistance Exercise«, Journal of Applied Physiology 126, no.  1 
(2019): 30–43, https://doi.org/10.1152/japplphysiol.00685.20; Carl Ju-
neau, »Training for Hypertrophy: The Case Against Muscle Damage«, 
Stronger By Science, https://www.strongerbyscience.com/muscle-
damage. Accessed May 20, 2026.

93	 A. Chesley et  al., »Changes in Human Muscle Protein Synthesis 
After  Resistance Exercise«, Journal of Applied Physiology 73, no.  4 
(1992): 1383-88, https://doi.org/10.1152/jappl.1992.73.4.1383; J. Duncan 
MacDougall et  al., »The Time Course for Elevated Muscle Protein 
Synthesis Following Heavy Resistance Exercise«, Canadian Journal of 
Applied Physiology 20, no.  4 (1995): 480-86, https://doi.org/10.1139/
h95-038.

94	 Eric R Helms et al., »Effect of Small and Large Energy Surpluses on 
Strength, Muscle, and Skinfold Thickness in Resistance-Trained Indi-
viduals: A Parallel Groups Design«, Sports Medicine – Open 9, no. 1 
(November 2023), https://doi.org/10.1186/s40798-023-00651-y.

https://doi.org/10.1519/jsc.0000000000002200
https://doi.org/10.1249/MSS.0000000000003897
https://doi.org/10.1519/JSC.0b013e3181e840f3
https://doi.org/10.1519/JSC.0b013e3181e840f3
https://doi.org/10.1152/japplphysiol.00685.20
https://www.strongerbyscience.com/muscle-damage
https://www.strongerbyscience.com/muscle-damage
https://doi.org/10.1152/jappl.1992.73.4.1383
https://doi.org/10.1139/h95-038
https://doi.org/10.1139/h95-038
https://doi.org/10.1186/s40798-023-00651-y


59

Anmerkungen zum Titel »Protocols«

95	 Gary John Slater et al., »Is an Energy Surplus Required to Maximize 
Skeletal Muscle Hypertrophy Associated with Resistance Training«, 
Frontiers in Nutrition 6 (2019), https://doi.org/10.3389/fnut.2019.00131.

96	 F. I. Katch and W. D. McArdle, »Validity of Body Composition Predic-
tion Equations for College Men and Women«, The American Journal 
of Clinical Nutrition 28, no.  2 (1975): 105–9, https://doi.org/10.1093/
ajcn/28.2.105.

97	 C. Roth, B. J. Schoenfeld, and M. Behringer, »Lean Mass Sparing in 
Resistance-Trained Athletes during Caloric Restriction: The Role of 
Resistance Training Volume«, European Journal of Applied Physiology, 
February 11, 2022, https://doi.org/10.1007/s00421-022-04896-5.

98	 R. Pratley et al., »Strength Training Increases Resting Metabolic Rate 
and Norepinephrine Levels in Healthy 50- to 65-Yr-Old Men«, Jour­
nal of Applied Physiology 76, no. 1 (January 1994): 133–37, https://doi.
org/10.1152/jappl.1994.76.1.133.

99	 Yasuko Manabe et  al., »Exercise Training-Induced Adaptations As
sociated with Increases in Skeletal Muscle Glycogen Content«, The 
FEBS Journal 280, no.  3 (February 2013): 916–926, https://doi.org/
10.1111/febs.12085.

100	 Colin D Wilborn and Darryn S Willoughby, »The Role of Dietary 
Protein Intake and Resistance Training on Myosin Heavy Chain Ex-
pression«, Journal of the International Society of Sports Nutrition 1, 
no. 2 (December 2004), https://doi.org/10.1186/1550-2783-1-2-27.

101	 Erik A. Richter et al., »Exercise, GLUT4, and Skeletal Muscle Glucose 
Uptake«, Physiological Reviews, 93, no. 3 (2013): 993–1017, https://doi.
org/10.1152/physrev.00038.2012; Erik A. Richter, »Is GLUT4 Trans-
location the Answer to Exercise-Stimulated Muscle Glucose Uptake?« 
American Journal of Physiology 320, no. 3 (February 2021): E240–43, 
https://doi.org/10.1152/ajpendo.00503.2020; Kendra D. Sticka et  al., 
»Exercise Increases Glucose Transporter-4 Levels on Peripheral 
Blood Mononuclear Cells«, Frontiers in Endocrinology 50, no.  5 
(May 2019): 938-44, https://doi.org/10.1249/MSS.0000000000001528; 
John  L. Ivy, »Muscle Glycogen Synthesis Before and After Exercise«, 
Sports Medicine 11, no. 1 (1991): 6–19, https://doi.org/10.2165/00007256-

https://doi.org/10.3389/fnut.2019.00131
https://doi.org/10.1093/ajcn/28.2.105
https://doi.org/10.1093/ajcn/28.2.105
https://doi.org/10.1007/s00421-022-04896-5
https://doi.org/10.1152/jappl.1994.76.1.133
https://doi.org/10.1152/jappl.1994.76.1.133
https://doi.org/10.1111/febs.12085
https://doi.org/10.1111/febs.12085
https://doi.org/10.1186/1550-2783-1-2-27
https://doi.org/10.1152/physrev.00038.2012
https://doi.org/10.1152/physrev.00038.2012
https://doi.org/10.1152/ajpendo.00503.2020
https://doi.org/10.1249/MSS.0000000000001528
https://doi.org/10.2165/00007256-199111010-00002


60

Anmerkungen zum Titel »Protocols«

199111010-00002; Jorn Trommelen et al., »The Anabolic Response to 
Protein Ingestion During Recovery from Exercise Has No Upper Li-
mit in Magnitude and Duration In Vivo in Humans«, Cell Reports 
Medicine 4, no.  12 (December 2023): 101324, https://doi.org/10.1016/ 
j.xcrm.2023.101324; Andrew M. Holwerda, »Dose-Dependent Increa-
ses in Whole-Body Net Protein Balance and Dietary Protein-Derived 
Amino Acid Incorporation into Myofibrillar Protein During Reco-
very from Resistance Exercise in Older Men«, Journal of Nutrition 
149, no. 2 (February 2019): 221-230, https://doi.org/10.1093/jn/nxy263.

102	 Chen Xu et al., »The Effects of Creatine Supplementation on Cogni
tive Function in Adults: A Systematic Review and Meta-Analysis«, 
Frontiers in Nutrition 11 (July 12, 2024): 1424972, https://doi.org/
10.3389/fnut.2024.1424972; Chen Xu et al., »Corrigendum: The Effects 
of Creatine Supplementation«, Frontiers in Nutrition 12 (February 17, 
2025): 1570800, https://doi.org/10.3389/fnut.2025.1570800.

103	 Ali Gordji-Nejad et  al., »Single Dose Creatine Improves Cognitive 
Performance and Induces Changes in Cerebral High Energy Phos
phates During Sleep Deprivation«, Scientific Reports 14, article 
no. 4937 (2024), https://doi.org/10.1038/s41598-024-54249-9.

104	 Elham Kabiri Naeini et al., »Effect of Creatine Supplementation on 
Kidney Function: A Systematic Review and Meta-Analysis«, BMC 
Nephrology 26, article no. 622 (2025), https://doi.org/10.1186/s12882-
025-04558-6.

105	 Mohammadyasin Lak et al., »Does Creatine Cause Hair Loss? A 12-
Week Randomized Controlled Trial«, Journal of the International 
Society of Sports Nutrition 22, no. S1 (2025): 2495229, https://doi.org/
10.1080/15502783.2025.2495229.

106	 Nanci S. Guest et al., »International Society of Sports Nutrition Posi-
tion Stand: Caffeine and Exercise Performance«, Journal of the Inter­
national Society of Sports Nutrition 18, no.  1 (2021), https://doi.org/
10.1186/s12970-020-00383-4.

107	 Zhaolong Wang et al., »Effects of the Combined Supplementation of 
Caffeine and Rhodiola Rosea with Resistance Training on Lower 
Limb Explosive Power in Male Volleyball Players«, Nutrients 17, no. 4 

https://doi.org/10.2165/00007256-199111010-00002
https://doi.org/10.1016/j.xcrm.2023.101324
https://doi.org/10.1016/j.xcrm.2023.101324
https://doi.org/10.1093/jn/nxy263
https://doi.org/10.3389/fnut.2024.1424972
https://doi.org/10.3389/fnut.2024.1424972
https://doi.org/10.3389/fnut.2025.1570800
https://doi.org/10.1038/s41598-024-54249-9
https://doi.org/10.1186/s12882-025-04558-6
https://doi.org/10.1186/s12882-025-04558-6
https://doi.org/10.1080/15502783.2025.2495229
https://doi.org/10.1080/15502783.2025.2495229
https://doi.org/10.1186/s12970-020-00383-4
https://doi.org/10.1186/s12970-020-00383-4


61

Anmerkungen zum Titel »Protocols«

(2025): 681, https://doi.org/10.3390/nu17040681; Xiaolin Wang et al., 
»The Effect of Rhodiola rosea Supplementation on Endurance Perfor-
mance and Related Biomarkers: A Systematic Review and Meta-Ana-
lysis«, Frontiers in Nutrition 12 (September 25, 2025): 1645346, https://
doi.org/10.3389/fnut.2025.1645346; Grant M Tinsley et al., »Rhodiola 
Rosea as an Adaptogen to Enhance Exercise Performance: A Review 
of the Literature«, British Journal of Nutrition 131, no. 3 (August 2023), 
461-473, https://doi.org/10.1017/s0007114523001988.

108	 Ilkka Heinonen, »Cardiac Output Limits Maximal Oxygen Consump-
tion, but What Limits Maximal Cardiac Output?«, Experimental Phy­
siology 110, no. 5 (2025): 666–74, https://doi.org/10.1113/EP091594.

109	 Kyle Fulghum and Bradford G. Hill, »Metabolic Mechanisms of Exer-
cise-Induced Cardiac Remodeling«, Frontiers in Cardiovascular Me­
dicine 5 (September 10, 2018): 127, https://doi.org/10.3389/fcvm. 
2018.00127; Huihua Chen et al., »Exercise Training Maintains Cardio-
vascular Health: Signaling Pathways Involved and Potential Thera-
peutics«, Signal Transduction and Targeted Therapy 7, article no. 306 
(2022), https://doi.org/10.1038/s41392-022-01153-1.

110	 Majd A. Alnawwar et  al., »The Effect of Physical Activity on Sleep 
Quality and Sleep Disorder: A Systematic Review«, Cureus 15, no. 8 
(2023): e43595, https://doi.org/10.7759/cureus.43595; Weicheng Li 
et al., »Influence of Aerobic Exercise on Depression in Young People: 
A Meta-Analysis«, BMC Psychiatry 24, article no. 571 (August 2024), 
https://doi.org/10.1186/s12888-024-06013-6 ; James A. Blumenthal 
et al., »Exercise and Pharmacotherapy in the Treatment of Major De-
pressive Disorder«, Biopsychosocial Science and Medicine 69, no.  7 
(2007): 587–96, https://doi.org/10.1097/PSY.0b013e318148c19a.

111	 Hirofumi Tanaka et al., »Age-Predicted Maximal Heart Rate Revisi-
ted«, Journal of the American College of Cardiology 37, no.  1 (2001): 
153–56, https://doi.org/10.1016/s0735-1097(00)01054-8; Martha Gulati 
et  al. »Heart Rate Response to Exercise Stress Testing in Asympto-
matic Women: The St. James Women Take Heart Project«, Circulation 
122, no. 2 (2010): 130–07, https://doi.org/10.1161/CIRCULATIONAHA. 
110.939249.

https://doi.org/10.3390/nu17040681
https://doi.org/10.3389/fnut.2025.1645346
https://doi.org/10.3389/fnut.2025.1645346
https://doi.org/10.1017/s0007114523001988
https://doi.org/10.1113/EP091594
https://doi.org/10.3389/fcvm.2018.00127
https://doi.org/10.3389/fcvm.2018.00127
https://doi.org/10.1038/s41392-022-01153-1
https://doi.org/10.7759/cureus.43595
https://doi.org/10.1186/s12888-024-06013-6
https://doi.org/10.1097/PSY.0b013e318148c19a
https://doi.org/10.1016/s0735-1097(00)01054-8
https://doi.org/10.1161/CIRCULATIONAHA.110.939249
https://doi.org/10.1161/CIRCULATIONAHA.110.939249


62

Anmerkungen zum Titel »Protocols«

112	 Øystein Sylta et al., »From Heart-Rate Data to Training Quantifica
tion: A Comparison of 3 Methods of Training-Intensity Analysis«, 
International Journal of Sports Physiology and Performance 9, no.  1 
(2014): 100–107, https://doi.org/10.1123/IJSPP.2013-0298.

113	 Andrea D’Amuri et al., »Effectiveness of High-Intensity Interval Trai-
ning for Weight Loss in Adults with Obesity: A Randomised Control-
led Non-Inferiority Trial«, BMJ Open Sport & Expert Medicine 7, no. 3 
(2021): e001021, https://doi.org/10.1136/bmjsem-2020-001021.

114	 Stephen H. Boutcher, »High-Intensity Intermittent Exercise and Fat 
Loss«, Journal of Obesity 2011, (November 2010): 868305, https://doi.
org/10.1155/2011/868305.

115	 Kenneth H. Cooper, »A Means of Assessing Maximal Oxygen Intake: 
Correlation Between Field and Treadmill Testing«, JAMA 203, no. 3 
(1968): 201–4, https://doi.org/10.1001/jama.1968.03140030033008.

116	 Steve Magness, »Longevity and Vo2max? Does It Actually 
Matter?« Steve Magness Substack, November 10, 2025, https://
stevemagness.substack.com/p/longevity-and-vo2max-does-it-
actually.

117	 Dorthe Stensvold et al., »Effect of Exercise Training for Five Years on 
All Cause Mortality in Older Adults  – The Generation 100 Study: 
Randomised Controlled Trial«, BMJ 371 (2020): m3485, https://doi.
org/10.1136/bmj.m3485.

118	 Ole Johan Kemi and Ulrik Wisløff, »High-Intensity Aerobic Exercise 
Training Improves the Heart in Health and Disease«, Journal of Car­
diopulmonary Rehabilitation and Prevention 30, no. 1 (January 2010): 
2–11, https://doi.org/10.1097/hcr.0b013e3181c56b89.

119	 Knut Sindre Mølmen, Nicki Winfield Almquist, and Øyvind Skat-
tebo, »Effects of Exercise Training on Mitochondrial and Capillary 
Growth in Human Skeletal Muscle: A Systematic Review and Meta-
Regression«, Sports Medicine 55, no. 1 (October 2024), https://doi.org/
10.1007/s40279-024-02120-2.

120	 Neil L. Coplan, Gilbert W. Gleim, and James A. Nicholas, »Exercise-
Related Changes in Serum Catecholamines and Potassium: Effect of 
Sustained Exercise above and below Lactate Threshold«, Ameri­

https://doi.org/10.1123/IJSPP.2013-0298
https://doi.org/10.1136/bmjsem-2020-001021
https://doi.org/10.1155/2011/868305
https://doi.org/10.1155/2011/868305
https://doi.org/10.1001/jama.1968.03140030033008
https://stevemagness.substack.com/p/longevity-and-vo2max-does-it-actually
https://stevemagness.substack.com/p/longevity-and-vo2max-does-it-actually
https://stevemagness.substack.com/p/longevity-and-vo2max-does-it-actually
https://doi.org/10.1136/bmj.m3485
https://doi.org/10.1136/bmj.m3485
https://doi.org/10.1097/hcr.0b013e3181c56b89
https://doi.org/10.1007/s40279-024-02120-2
https://doi.org/10.1007/s40279-024-02120-2


63

Anmerkungen zum Titel »Protocols«

can  Heart Journal 117, no.  5 (May 1989): 1070–75, https://doi.org/
10.1016/00028703(89)90864-8.

121	 Zoladz, Muscle and Exercise Physiology; Howley, Exercise Physiology; 
Koman, »The Beneficial Effects of Aerobic Exercise on Human Sys-
tems and Organs«; MoTrPAC Study Group, »Multi-omic, Multi-Tis-
sue Responses to Acute Exercise in Sedentary Adults: Findings from 
the Molecular Transducers of Physical Activity Consortium«; Contre-
pois, »Molecular Choreography of Acute Exercise«; Kraemer, »Hor-
monal Responses and Adaptations to Resistance Exercise and Trai-
ning«; Zouhal, »Catecholamines and the Effects of Exercise, Training, 
and Gender«; Athanasiou, »Endocrine Responses of the Stress System 
to Different Types of Exercise«; Hellsten, »Cardiovascular Adapta-
tions to Exercise Training« Ross, »Exercise-Induced Skeletal Muscle 
Angiogenesis«; Hood, »Exercise and the Regulation of Mitochondrial 
Turnover«; Cai, »The role of Exercise-Mediated Mitochondrial Quali-
ty Control Remodeling in Aging«; Basso, »The Effects of Acute Exer-
cise on Mood, Cognition, Neurophysiology, and Neurochemical 
Pathways«; Goodpaster, »Metabolic Flexibility in Health and Disease«; 
Mølmen, »Effects of Exercise Training on Mitochondrial and Capil-
lary Growth in Human Skeletal Muscle«; Joanna Kruk, Katarzyna Ko-
tarska, and Basil H. Aboul-Enein, »Physical Exercise and Catechola-
mines Response: Benefits and Health Risk: Possible Mechanisms«, 
Free Radical Research 54, no. 2-3 (February 2020): 105–25, https://doi.
org/10.1080/10715762.2020.1726343.

122	 David P. Swain and Barry A. Franklin, »Comparison of Cardioprotec-
tive Benefits of Vigorous versus Moderate Intensity Aerobic Exer
cise«, The American Journal of Cardiology 97, no.  1 (January 2006): 
141–47, https://doi.org/10.1016/j.amjcard.2005.07.130.

123	 Laura Weiglein et al., »The 1-Mile Walk Test Is a Valid Predictor of 
VO2max and Is a Reliable Alternative Fitness Test to the 1.5-Mile Run 
in U.S. Air Force Males«, Military Medicine 176, no.  6 (June 2011): 
669–73, https://doi.org/10.7205/milmed-d-10-00444.

124	 Sverre Valstad et al., »Comparison of Long and Short High-Intensity 
Interval Exercise Bouts on Running Performance, Physiological and 

https://doi.org/10.1016/00028703(89)90864-8
https://doi.org/10.1016/00028703(89)90864-8
https://doi.org/10.1080/10715762.2020.1726343
https://doi.org/10.1080/10715762.2020.1726343
https://doi.org/10.1016/j.amjcard.2005.07.130
https://doi.org/10.7205/milmed-d-10-00444


64

Anmerkungen zum Titel »Protocols«

Perceptual Responses«, Sports Medicine International Open 02, no. 01 
(December 2017): E20–27, https://doi.org/10.1055/s-0043-124429.

125	 Kyle Mandsager et al., »Association of Cardiorespiratory Fitness with 
Long-Term Mortality among Adults Undergoing Exercise Tread-
mill Testing«, JAMA Network Open 1, no. 6 (October 2018): e183605, 
https://doi.org/10.1001/jamanetworkopen.2018.3605; Prathiyankara 
Shailendra et al., »Resistance Training and Mortality Risk: A Systema
tic Review and Meta-Analysis«, American Journal of Preventive Medi­
cine 63, no.  2 (May 2022): 277–85, https://doi.org/10.1016/j.amepre. 
2022.03.020.

126	 G. A. Dudley and R. Djamil, »Incompatibility of Endurance- and 
Strength-Training Modes of Exercise«, Journal of Applied Physiology 
59, no. 5 (November 1985): 1446–51, https://doi.org/10.1152/jappl.1985. 
59.5.1446.

127	 Tao Wang and Shumin Bo, »Optimizing Concurrent Training Pro-
grams: A Review on Factors That Enhance Muscle Strength«, Medi­
cine 103, no. 52 (December 2024): e41055–55, https://doi.org/10.1097/
md.0000000000041055.

128	 Abdulmenaf Korkutata et al., »The Impact of Exercise on Sleep and 
Sleep Disorders«, npj Biological Timing and Sleep 2, article no.  5 
(2025), https://doi.org/10.1038/s44323-024-00018-w; Ali GordjiNejad 
et  al., »Single Dose Creatine Improves Cognitive Performance and 
Induces Changes in Cerebral High Energy Phosphates during Sleep 
Deprivation«, Scientific Reports 14, no.  1 (February 28, 2024): 4937, 
https://doi.org/10.1038/s41598-024-54249-9.

129	 Jonathan Charest and Michael A. Grandner, »Sleep and Athletic Per-
formance: Impacts on Physical Performance, Mental Performance, 
Injury Risk and Recovery, and Mental Health«, Sleep and Athletic Per­
formance 15, no.  1 (2020): 41–57, https://doi.org/10.1016/j.jsmc.2019. 
11.005.

130	 Shahab Alizadeh et al., »Resistance Training Induces Improvements 
in Range of Motion: A Systematic Review and Meta-Analysis«, Sports 
Medicine 53, no.  3 (January 2023): 707–22, https://doi.org/10.1007/
s40279-022-01804-x; Morton Rosenfeldt et al., »Comparison of Re-

https://doi.org/10.1055/s-0043-124429
https://doi.org/10.1001/jamanetworkopen.2018.3605
https://doi.org/10.1016/j.amepre.2022.03.020
https://doi.org/10.1016/j.amepre.2022.03.020
https://doi.org/10.1152/jappl.1985.59.5.1446
https://doi.org/10.1152/jappl.1985.59.5.1446
https://doi.org/10.1097/md.0000000000041055
https://doi.org/10.1097/md.0000000000041055
https://doi.org/10.1038/s44323-024-00018-w
https://doi.org/10.1038/s41598-024-54249-9
https://doi.org/10.1016/j.jsmc.2019.11.005
https://doi.org/10.1016/j.jsmc.2019.11.005
https://doi.org/10.1007/s40279-022-01804-x
https://doi.org/10.1007/s40279-022-01804-x


65

Anmerkungen zum Titel »Protocols«

sistance Training vs Static Stretching on Flexibility And Maximal 
Strength in Healthy Physically Active Adults«, BMC Sports Science, 
Medicine and Rehabilitation 16 (June 2024): 142, https://doi.
org/10.1186/s13102-02400934-1; Sebastian Vetter et al., »The Effects of 
Eccentric Strength Training on Flexibility and Strength in Healthy 
Samples and Laboratory Settings: A Systematic Review«, Frontiers in 
Physiology 13 (April 2022): 873370; https://doi.org/10.3389/
fphys.2022.873370; Francesco Favre et  al., »Influence of Resistance 
Training on Joint Flexibility in Healthy Adults: A Systematic Review, 
Meta-Analysis, and Meta-Regression.« Journal of Strength & Conditi­
oning Research 39, no.  3 (December 2024): 386-97, https://doi.
org/10.1519/JSC.0000000000005000.

Teil 3:  
Routinen für die Stresskontrolle

1	 Modupe Akinola et al., »Adaptive Appraisals of Anxiety Moderate the 
Association between Cortisol Reactivity and Performance in Salary 
Negotiations«, PLOS One 11, no. 12 (Dec 2016): e0167977, https://doi.
org/10.1371/journal.pone.0167977; Alia J. Crum et  al., »Rethinking 
Stress: The Role of Mindsets in Determining the Stress Response«, 
Journal of Personality and Social Psychology 2013, no. 4 (April 2013): 
716-33. https://doi.org/10.1037/a0031201; Alia Crum et al., »The Role 
of Stress Mindset in Shaping Cognitive, Emotional, and Physiological 
Responses to Challenging and Threatening Stress«, Anxiety, Stress, 
& Coping 30, no. 4 (January 2017): 30379–95, https://doi.org/10.1080/
10615806.2016.1275585 Alia J. Crum et  al., »Optimizing Stress: An 
Integrated Intervention for Regulating Stress Responses«, Emotion 
20, no.  1 (Feb 2020): 120-125, https://doi.org/10.1037/emo0000670; 
Alia J. Crum et al., »Evaluation of the ›Rethink Stress‹ Mindset Inter-
vention: A Metacognitive Approach to Changing Mindsets«, Journal 
of Experimental Psychology 153, no. 9 (2023): 2603-22, http://doi.org/
10.1037/xge0001396; Roman Dunce et al., »Acute Exposure to Stress 

https://doi.org/10.1186/s13102-02400934-1
https://doi.org/10.1186/s13102-02400934-1
https://doi.org/10.3389/fphys.2022.873370
https://doi.org/10.3389/fphys.2022.873370
https://doi.org/10.1519/JSC.0000000000005000
https://doi.org/10.1519/JSC.0000000000005000
https://doi.org/10.1371/journal.pone.0167977
https://doi.org/10.1371/journal.pone.0167977
https://doi.org/10.1037/a0031201
https://doi.org/10.1080/10615806.2016.1275585
https://doi.org/10.1080/10615806.2016.1275585
https://doi.org/10.1037/emo0000670
http://doi.org/10.1037/xge0001396
http://doi.org/10.1037/xge0001396


66

Anmerkungen zum Titel »Protocols«

Improves Performance in Trace Eyeblink Conditioning and Spatial 
Learning Tasks in Healthy Men«, Learning & Memory 14, no. 5 (May 
2007): 329-35, https://doi.org.10.1101/lm.483807; Jeremy P. Jamieson 
et al., »Mind Over Matter: Reappraising Arousal Improves Cardiova-
scular and Cognitive Responses to Stress«, Journal of Experimental 
Psychology: General 141, no.  3 (Sept 2011): 417-422, https://doi.org/
10.1037/a0025719; Eric N. Smith et al., »Stress, Mindsets, and Success 
in Navy Seals Special Warfare Training«, Frontiers in Psychology 10 
(January 2020): 2962, https://doi.org/10.3389/fpsyg.2019.02962; Alli-
son Wood Brooks, »Get Excited: Reappraising Pre-Performance 
Anxiety as Excitement«, Journal of Experimental Psychology: General 
143, no. 3 (2014): 1144-58, https://doi.org/10.1037/a0035325.

2	 J. A. Easterbrook, »The Effect of Emotion on Cue Utilization and the 
Organization of Behavior«, Psychological Review 66, no. 3 (May 1959): 
183–201, https://doi.org/10.1037/h0047707; Robert J. Hockey«,Stress 
and the Cognitive Components of Skilled Performance«, in: Human 
Stress and Cognition: An Information Processing Approach by Vernon 
Hamilton January 1, 1979 John Wiley & Sons Ltd. NJ; Lorraine Hope 
et al., »Witnesses in Action: The Effect of Physical Exertion on Recall 
and Recognition«, Psychological Science 23, no.  4 (2012): 386–390, 
https://doi.org/10.1177/0956797611431463; Jessica Wapner, »Secrets to 
Surviving Stressful Times«, Scientific American Mind 32, no. 1 (Janu-
ary 2021): 14, https://www.scientificamerican.com/article/vision-and-
breathing-may-be-the-secrets-to-surviving-2020/; R. J. Miller and 
Masatoshi Takaham, »Effects of Relaxation and Aversive Visual 
Stimulation on Dark Focus Accommodation«, Ophthalmic and Phy­
siological Optics 7 (July 1987): 219-223, https://doi.org/10.1111/
j.1475-1313.1987.tb00736.x; Edward C. Godnig, »Tunnel Vision: Its 
Causes and Treatment Strategies«, Journal of Behavioral Optometry 
14, no.  4 (2003): 95-99, https://www.oepf.org/wp-content/uploads/
2021/08/14-420Godnig1.pdf.

3	 Huda Akil et al., »Stress Fitness: A Neuroscientific Approach to Buil-
ding Emotional Resilience«, Neuron (2026): 0, https://doi.org/
10.1016/j.neuron.2026.03.032; Bruce S. McEwen, »Stress, Adaptation, 

https://doi.org.10.1101/lm.483807
https://doi.org/10.1037/a0025719
https://doi.org/10.1037/a0025719
https://doi.org/10.3389/fpsyg.2019.02962
https://doi.org/10.1037/a0035325
https://doi.org/10.1037/h0047707
https://doi.org/10.1177/0956797611431463
https://www.scientificamerican.com/article%20/vision-and-breathing-may-be-the-secrets-to-surviving-2020/
https://www.scientificamerican.com/article%20/vision-and-breathing-may-be-the-secrets-to-surviving-2020/
https://doi.org/10.1111/j.1475-1313.1987.tb00736.x
https://doi.org/10.1111/j.1475-1313.1987.tb00736.x
https://www.oepf.org/wp-content/uploads/2021/08/14-420Godnig1.pdf
https://www.oepf.org/wp-content/uploads/2021/08/14-420Godnig1.pdf
https://doi.org/10.1016/j.neuron.2026.03.032
https://doi.org/10.1016/j.neuron.2026.03.032


67

Anmerkungen zum Titel »Protocols«

and Disease: Allostasis and Allostatic Load«, Annals of the New York 
Academy of Sciences 840 (1998): 33-34, https://doi.org/ 
10.1111/j.1749-6632.1998.tb09546.x; Rachel Gilgoff et  al., »The Stress 
Phenotyping Framework: A Multidisciplinary Biobehavioral Appro-
ach for Assessing and Therapeutically Targeting Maladapted Stress 
Physiology«, Stress 27, no.  1 (January 2024): 2327333, https:// 
10.1080/10253890.2024.2327333.

4	 Regula Zueger et al., »Testosterone and Cortisol Responses to Acute 
and Prolonged Stress During Officer Training School«, Stress 26, no. 1 
(2023), https://doi.org/10.1080/10253890.2023.2199886; Yaxin Fan 
et al., »Salivary Testosterone and Cortisol Response in Acute Stress 
Modulated by Seven Sessions of Mindfulness Meditation in Young 
Males«, Stress 27, no. 1 (2024), https://doi.org/10.1080/10253890.2024.
2316041.

5	 Amna Alotiby, »Immunology of Stress: A Review Article«, Journal of 
Clinical Medicine 13, no.  21 (2024): 6394, https://doi.org/10.3390/
jcm13216394.

6	 Brynn E Sherman et  al., »Hippocampal Mechanisms Support Cor-
tisol-Induced Memory Enhancements«, The Journal of Neuroscience 
43, no.  43 (October 2023): JN-23, https://doi.org/10.1523/jneuro 
sci.0916-23.2023; William J. Kraemer and Nicholas A. Ratsames, 
»Hormonal responses and adaptations to resistance exercise and 
training«, Sports Medicine 35, no.  4 (2005): 339-61, https://doi.org/
10.2165/00007256-200535040-00004; Truls Raastad et al., »Hormonal 
resonses to high- and moderate-intensity strength exercise«, Euro­
pean Journal of Applied Physiology 82 (May 2000): 121-28, https://doi.
org/10.1007/s004210050661; David C. Cumming et al., »Reproductive 
hormone responses to resistance exercise«, Medicine &  Science in 
Sports & Exercise 19, no. 3 (June 1987): 234-38; Stuart F. White et al., 
»Putting the flight in »fight-or-flight«: Testosterone reactivity to sky-
diving is modulated by autonomic activation«, Biological Psychology 
143 (April 2019): 93-102, https://doi.org/10.1016/j.biopsycho.2019.02. 
012; S. D. Richter et al., »Time kinetics of the endocrine response to 
acute psychological stress«, Journal of Clinical Endocrinology and 

https://doi.org/10.1111/j.1749-6632.1998.tb09546.x
https://doi.org/10.1111/j.1749-6632.1998.tb09546.x
https://10.1080/10253890.2024.2327333
https://10.1080/10253890.2024.2327333
https://doi.org/10.1080/10253890.2023.2199886
https://doi.org/10.1080/10253890.2024.2316041
https://doi.org/10.1080/10253890.2024.2316041
https://doi.org/10.3390/jcm13216394
https://doi.org/10.3390/jcm13216394
https://doi.org/10.1523/jneurosci.0916-23.2023
https://doi.org/10.1523/jneurosci.0916-23.2023
https://doi.org/10.2165/00007256-200535040-00004
https://doi.org/10.2165/00007256-200535040-00004
https://doi.org/10.1007/s004210050661
https://doi.org/10.1007/s004210050661
https://doi.org/10.1016/j.biopsycho.2019.02.012
https://doi.org/10.1016/j.biopsycho.2019.02.012


68

Anmerkungen zum Titel »Protocols«

Metabolism 81, no.  5 (May 1996): 1956-60, https://doi.org/10.1210/
jcem.81.5.8626864; F. S. Dhabhar and B. S. McEwen, »Acute stress 
enhances while chronic stress suppresses cell-mediated immunity in 
vivo: a potential role for leukocyte trafficking«, Brain Behavior and 
Immunity 11, no.  4 (Dec 1997): 286-306, https://doi.org/10.1006/
brbi.1997.0508; Firdaus S. Dhabhar, »Enhancing versus suppressive 
effects of stress on immune function: implications for immunopro
tection and immunopathology«, Neuroimmunomodulation 16, no. 5 
(2009): 300-17, https://doi.org/10.1159/000216188; Firdaus S. Dhabhar, 
»Effects of stress on immune function: the good, the bad, and the be-
autiful«, Immunologic Research 58 (2014): 193-210, https://doi.org/
10.1007/s12026-014-8517-0; Suzanne C. Segerstrom and Gregory 
E.  Miller, »Psychological stress and the human immune system: a 
meta-analytic study of 30 years of inquiry«, Psychological Bulletin 130, 
no.  4 (2004): 601-630, https://doi.org/10.1037/00332909.130.4.601; 
Larry Cahill et al., »β-Adrenergic activation and memory for emotio-
nal events«, Nature 371 (1994): 702-04, https://doi.org/10.1038/
371702a0; Marian Joëls et  al., »Learning under stress: how does it 
work?« Trends in Cognitive Sciences 10, no.  4 (April 2006): 152-58, 
https://doi.org/10.1016/j.tics.2006.02.002; Carmen Sandi and M. Te-
resa Pinelo-Nava, »Stress and memory: behavioral effects and neuro-
biological mechanisms«, Neural Plasticity 2007 (2007): 78970, https://
doi.org/10.1155/2007/789; Tom Smeets et al., »True or false? Memory 
is differentially affected by stress-induced cortisol elevations and sym-
pathetic activity at consolidation and retrieval«, Psychoneuroendocri­
nology 33, no.  10 (Nov 2008): 1378-1386; Susanne Vogel and Lars 
Schwabe, »True or false? Memory is differentially affected by stress-
induced cortisol elevations and sympathetic activity at consolidation 
and retrieval«, Psychoneuroendocrinology 71 (Sept 2016): 64–72, 
https://doi.org/10.1016/j.psyneuen.2016.04.027.

7	 Donald H. Meichenbaum and Jerry L. Deffenbacher, »Stress Inocula-
tion Training«, The Counseling Psychologist 16, no.  1 (1988): 69–90, 
https://doi.org/10.1177/0011000088161005; Zhanying Sun et al., »Pre-
venting and Mitigating Post-Traumatic Stress: A Scoping Review of 

https://doi.org/10.1210/jcem.81.5.8626864
https://doi.org/10.1210/jcem.81.5.8626864
https://doi.org/10.1006/brbi.1997.0508
https://doi.org/10.1006/brbi.1997.0508
https://doi.org/10.1159/000216188
https://doi.org/10.1007/s12026-014-8517-0
https://doi.org/10.1007/s12026-014-8517-0
https://doi.org/10.1037/00332909.130.4.601
https://doi.org/10.1038/371702a0
https://doi.org/10.1038/371702a0
https://doi.org/10.1016/j.tics.2006.02.002
https://doi.org/10.1155/2007/789
https://doi.org/10.1155/2007/789
https://doi.org/10.1016/j.psyneuen.2016.04.027
https://doi.org/10.1177/0011000088161005


69

Anmerkungen zum Titel »Protocols«

Resilience Interventions for Military Personnel in Pre Deployment«, 
Psychology Research and Behavior Management 17 (June 17, 2024): 
2377–89, https://doi.org/10.2147/PRBM.S459220.

8	 David M. Lyons et al., »Preliminary evidence that hippocampal volu-
mes in monkeys predict stress levels of adrenocorticotropic hormo-
ne«, Biological Psychiatry 62 (2007): 1171-74, https://doi.org/10.1016/j.
biopsych.2007.03.012; Steven F. Maier and Martin E. P. Seligmann, 
»Learned helplessness at fifty: insights from neuroscience«, Psycholo­
gical Review 123, no.  4 (2016): 349-67, https://doi.org/10.1037/
rev0000033; Teri Saunders et al., »The effect of stress inoculation trai-
ning on anxietyand performance«, Journal of Occupational Health 
Psychology 1, no.  2 (1996): 170-86, https://doi.org/10.1037/1076-
8998.1.2.170 ; Glenn E. Richardson, »The metatheory of resilience and 
resiliency«, Journal of Clinical Psychology 58, no. 3 (March 2002): 307-
321, https://doi.org/10.1002 /jclp.10020.

9	 E. Kross et al., »Self-Talk as a Regulatory Mechanism: How You Do It 
Matters«, Journal of Personality and Social Psychology 106, no. 2 (2014): 
304–24, https://doi.org/10.1037/a0035173; Claire Eagleson et al., »The 
Power of Positive Thinking: Pathological Worry Is Reduced by 
Thought Replacement in Generalized Anxiety Disorder«, Behaviour 
Research and Therapy 78 (March 2016): 13–18, https://doi.org/10.1016/j.
brat.2015.12.017.

10	 Joanne V. Wood et al., »Positive Self-Statements: Power for Some, Pe-
ril for Others«, Psychological Science 20, no. 7 (2009): 860–66, https://
doi.org/10.1111/j.1467-9280.2009.02370.x; Claire Eagleson et al., »The 
Power of Positive Thinking: Pathological Worry Is Reduced by 
Thought Replacement in Generalized Anxiety Disorder«, Behaviour 
Research and Therapy 78 (March 2016): 13–18, https://doi.org/10.1016/ 
j.brat.2015.12.017.

11	 Elizabeth A. Hoge et al., »The Effect of Mindfulness Meditation Trai-
ning on Biological Acute StressResponses in Generalized Anxiety 
Disorder«, Psychiatry Research 262 (April 2018): 328–32, https://doi.
org/10.1016/j.psychres.2017.01.006.

12	 . Julia C. Basso et al., »Brief, Daily Meditation Enhances Attention, 

https://doi.org/10.2147/PRBM.S459220
https://doi.org/10.1016/j.biopsych.2007.03.012
https://doi.org/10.1016/j.biopsych.2007.03.012
https://doi.org/10.1037/rev0000033
https://doi.org/10.1037/rev0000033
https://doi.org/10.1037/1076-8998.1.2.170
https://doi.org/10.1037/1076-8998.1.2.170
https://doi.org/10.1002%20/jclp.10020
https://doi.org/10.1037/a0035173
https://doi.org/10.1016/j.brat.2015.12.017
https://doi.org/10.1016/j.brat.2015.12.017
https://doi.org/10.1111/j.1467-9280.2009.02370.x
https://doi.org/10.1111/j.1467-9280.2009.02370.x
https://doi.org/10.1016/j.brat.2015.12.017
https://doi.org/10.1016/j.brat.2015.12.017
https://doi.org/10.1016/j.psychres.2017.01.006
https://doi.org/10.1016/j.psychres.2017.01.006


70

Anmerkungen zum Titel »Protocols«

Memory, Mood, and EmotionalRegulation in Non-Experienced Me-
ditators«, Behavioural Brain Research 356 (January 1, 2019): 208–20, 
https://doi.org/10.1016/j.bbr.2018.08.023; Simon B Goldberg et  al., 
»Testing the Efficacy of a Multicomponent, Self-Guided, Smartphone-
Based Meditation App: Three-Armed Randomized Controlled Trial«, 
JMIR Mental Health 7, no. 11 (November 2020): e23825, https://doi.
org/10.2196/23825; Melis Yilmaz Balban et al., »Brief Structured Res-
piration Practices Enhance Mood and Reduce Physiological Arousal«, 
Cell Reports Medicine 4, no.  1 (January 2023): 1–15, https://doi.org/
10.1016/j.xcrm.2022.100895.

13	 Daniel Goleman and Richard J. Davidson, Altered Traits: Science Re­
veals how Meditation Changes Your Mind, Brain and Body (Avery, 2017).

14	 Hannes Ernst et al., »Assessment of the Human Response to Acute 
Mental Stress – An Overview and a Multimodal Study«, PLOS One 18, 
no. 11 (2023): e0294069, https://doi.org/10.1371/journal.

15	 Justina Ngozi Igwe et al., »Effectiveness of Cognitive Behavior Thera-
py on Occupational Stress Management Among Administrative, Lan-
guage, Science and Vocational Education Staff Within Open and Dis-
tance Learning Centers: A Randomized Controlled Trial Evaluation«, 
Medicine 103, no. 9 (2024): e37231, https://pubmed.ncbi.nlm.nih.gov/
38428863/.

16	 David H. Barlow et  al., »The unified protocol for transdiagnostic 
treatment of emotional disorders compared with diagnosis-specific 
protocols for anxiety disorders: A randomized clinical trial«, JAMA 
Psychiatry 74, no.  9 (Sept 2018): 875–884, https://doi.org/10.1001/
jamapsychiatry.2017.2164; Beth Fordham et al, »The evidence for 
cognitive behavioural therapy in any condition, population or con
text: a meta-review of systematic reviews and panoramic meta-analy-
sis«, Psychological Medicine 51, no. 1 (January 2021): 21-29, https://doi.
org/10.1017/S0033291720005292.

17	 J. N. Langley, The Autonomic Nervous System, Part I (W. Heffer & Sons 
Ltd, 1921); Wilfrid Jänig, The Integrative Action of the Autonomic Ner­
vous System: Neurobiology of Homeostasis (Cambridge, UK: Cambrid-
ge University Press, 2008).

https://doi.org/10.1016/j.bbr.2018.08.023
https://doi.org/10.2196/23825
https://doi.org/10.2196/23825
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1371/journal
https://pubmed.ncbi.nlm.nih.gov/38428863/
https://pubmed.ncbi.nlm.nih.gov/38428863/
https://doi.org/10.1001%20/jamapsychiatry.2017.2164
https://doi.org/10.1001%20/jamapsychiatry.2017.2164
https://doi.org/10.1017/S0033291720005292
https://doi.org/10.1017/S0033291720005292


71

Anmerkungen zum Titel »Protocols«

18	 Francesca Baschieri and Pietro Cortelli, »Circadian Rhythms of Car-
diovascular Autonomic Function: Physiology and Clinical Impli
cations in Neurodegenerative Diseases«, Autonomic Neuroscience: 
Basic &  Clinical 217 (March 2019): 91–101, https://doi.org/10.1016/ 
j.autneu.2019.01.009.

19	 IIlaria Barone et al., »Synaptic BMAL1 Phosphorylation Controls Cir-
cadian Hippocampal Plasticity«, Science Advances 9, no. 43 (2023), 
https://doi.org/10.1126/sciadv.adj1010; Shiyang Xu et al., »Relationship 
Between Circadian Rhythm and Brain Cognitive Functions«, Fron­
tiers of Optoelectronics 14, no. 3c(2021): 278–87, https://doi.org/10.1007/
s12200-021-1090-y.

20	 Collin M. Douglas et al., »Time of Day and Muscle Strength: A Circa-
dian Output?«, Physiology 36, cno. 1 (2021): 44–51, https://doi.org/
10.1152/physiol.00030.2020; Louis Sebastian Gifford, »Circadian Va
riation in Human Flexibility and Grip Strength«, Australian Journal of 
Physiotherapy 33, no.  1 (1987): 3–9, https://doi.org/10.1016/S0004-
9514(14)60579-1.

21	 Aïssatou Bailo Diallo et  al., »For Whom the Clock Ticks: Clinical 
Chronobiology for Infectious Diseases«, Frontiers in Immunology 11 
(July 8, 2020): 1457, https://doi.org/10.3389/fimmu.2020.01457; Ga-
reth B. Kitchen et al., »The Clock Gene Bmal1 Inhibits Macrophage 
Motility, Phagocytosis, and Impairs Defense Against Pneumonia«, 
Proceedings of the National Academy of Sciences 117, no.  3 (2020): 
1543–51, https://doi.org/10.1073/pnas.1915932117.

22	 Thomas Steckler et al, Stress and the Brain Part 1: The Neurobiology of 
Stress (Elsevier Sciences, 2005); Thomas Steckler et al, Stress and 
the Brain Part 2: Integrative and Clinical Aspects (Elsevier Sciences, 
2005).

23	 Neal L. Benowitz et  al., »Sympathomimetic Effects of Paraxanthine 
and Caffeine in Humans«, Clinical Pharmacology & Therapeutics 58, 
no. 6 (1995): 684–91, https://doi.org/10.1016/00099236(95)90025-X.

24	 Ilse C. Schrieks et  al., »The Biphasic Effects of Moderate Alcohol 
Consumption with a Meal on Ambiance-Induced Mood and Auto
nomic Nervous System Balance: A Randomized Crossover Trial«, 

https://doi.org/10.1016/j.autneu.2019.01.009
https://doi.org/10.1016/j.autneu.2019.01.009
https://doi.org/10.1126/sciadv.adj1010
https://doi.org/10.1007/s12200-021-1090-y
https://doi.org/10.1007/s12200-021-1090-y
https://doi.org/10.1152/physiol.00030.2020
https://doi.org/10.1152/physiol.00030.2020
https://doi.org/10.1016/S0004-9514(14)60579-1
https://doi.org/10.1016/S0004-9514(14)60579-1
https://doi.org/10.3389/fimmu.2020.01457
https://doi.org/10.1073/pnas.1915932117
https://doi.org/10.1016/00099236(95)90025-X


72

Anmerkungen zum Titel »Protocols«

PLOS One 9, no.  1 (2014): e86199, https://doi.org/10.1371/journal.
pone.0086199.

25	 Daniel J. Kramer and Adiv A. Johnson, »Apigenin: A Natural Mole
cule at the Intersection of Sleep and Aging«, Frontiers in Nutrition 11 
(February 26, 2024): 1359176, https://doi.org/10.3389/fnut.2024. 
1359176.

26	 Florent Besnier et  al., »Exercise Training-Induced Modification in 
Autonomic Nervous System: An Update for Cardiac Patients«, Annals 
of Physical and Rehabilitation Medicine 60, no. 1 (2017): 27–35, https://
doi.org/10.1016/j.rehab.2016.07.002.

27	 Maria Meier et al., »Standardized Massage Interventions as Protocols 
for the Induction of Psychophysiological Relaxation in the Labo
ratory: A Block Randomized, Controlled Trial«, Scientific Reports 10, 
article no.  14774 (2020), https://doi.org/10.1038/s41598-020-71173-w; 
Jian Cui et al., »Repeated Warm Water Baths Decrease Sympathetic 
Activity in Humans«, Journal of Applied Physiology 133, no. 1 (2022): 
234–45, https://doi.org/10.1152/japplphysiol.00684.2021.

28	 Brian Fiani et al., »The Neurophysiology of Caffeine as a Central Ner-
vous System Stimulant and the Resultant Effects on Cognitive Func
tion«, Cureus 13, no. 5 (2021): e15032, https://doi.org/10.7759/cureus. 
15032.

29	 Thomas Steckler et al, Stress and the Brain Part 1: The Neurobiology of 
Stress (Amsterdam: Elsevier Sciences, 2005); Thomas Steckler et al, 
Stress and the Brain Part 2: Integrative and Clinical Aspects (Amster-
dam: Elsevier Sciences, 2005); »Heart rate variability: standards of 
measurement, physiological interpretation and clinical use«, Task 
Force of the European Society of Cardiology and the North American 
Society of Pacing and Electrophysiology. Circulation 93, no. 5 (March 
1996):1043-65, PMID: 8598068.

30	 Georgina Russell and Stafford Lightman, »The Human Stress Respon-
se«, Nature Reviews Endocrinology 15 (June 2019): 525–34, https://doi.
org/10.1038/s41574-019-0228-0.

31	 Amy F.T. Arnsten et al., »The Effects of Stress Exposure on Prefrontal 
Cortex: Translating Basic Research into Successful Treatments for 

https://doi.org/10.1371/journal.pone.0086199
https://doi.org/10.1371/journal.pone.0086199
https://doi.org/10.3389/fnut.2024.1359176
https://doi.org/10.3389/fnut.2024.1359176
https://doi.org/10.1016/j.rehab.2016.07.002
https://doi.org/10.1016/j.rehab.2016.07.002
https://doi.org/10.1038/s41598-020-71173-w
https://doi.org/10.1152/japplphysiol.00684.2021
https://doi.org/10.7759/cureus.15032
https://doi.org/10.7759/cureus.15032
https://doi.org/10.1038/s41574-019-0228-0
https://doi.org/10.1038/s41574-019-0228-0


73

Anmerkungen zum Titel »Protocols«

Post-Traumatic Stress Disorder«, Neurobiology of Stress 1 (January 
2015): 89–99, https://doi.org/10.1016/j.ynstr.2014.10.002.

32	 . Elizabeth Woo et al., »Chronic Stress Weakens Connectivity in the 
Prefrontal Cortex: Architecturaland Molecular Changes«, Chronic 
Stress 5 (August 2021), https://doi.org/10.1177/24705470211029254.

33	 Kai A. Schüren et  al., »Stress Disrupts Hippocampal Integration of 
Overlapping Events and Memory Inference in Humans«, Science Ad­
vances 12, no. 21 (May 2026): eaea5496, https://doi.org/10.1126/sciadv.
aea5496.

34	 Andrea Zaccaro et al., »How Breath-Control Can Change Your Life: 
A  Systematic Review on Psycho-Physiological Correlates of Slow 
Breathing«, Frontiers in Human Neuroscience 12 (September 2018): 
353, https://doi.org/10.3389/fnhum.2018.00353.

35	 Melis Yilmaz Balban et al., »Brief structured respiration practices en-
hance mood and reduce physiological arousal«, Cell Reports Medicine 
4, no.  1 (January 2023): 100895, https://doi.org/10.1016/j.xcrm. 
2022.100895; Christina Zelano et al., »Nasal respiration entrains hu-
man limbic oscillations and modulates cognitive function«, Journal of 
Neuroscience 36, no. 49 (Dec 2016): 12448-467, https://doi.org/10.1523/
JNEUROSCI.2586-16.2016; Peng Li et  al., »The peptidergic control 
circuit for sighing«, Nature 530 (Feb 2016): 293-297, https://doi.org/
10.1038/nature16964; Loren Toissaint et al., »Effectiveness of progres-
sive muscle relaxation, deep breathing, and guided imagery in pro-
moting psychological and physiological states of relaxation«, Evi
dence-Based Complementary and Alternative Medicine 2021 (2021): 
5924040, https://doi.org/10.1155/2021/5924040; Kevin Yackle et  al., 
»Breathing control center neurons that promote arousal in mice«, 
Science 335, no.  6332 (March 2017): 1411-15, https://doi.org/10.1126/
science.aai7984; Sufyan Ashhad et al., »Breathing rhythm and pattern 
and their influence on emotion«, Annual Review of Neuroscience 45 
(July 2022): 223-47, https://doi.org/10.1146/annurevneuro-090121-014424.

36	 Joshua E. Brinkman et  al., »Physiology, Respiratory Drive«, Stat 
Pearls, last updated June 5, 2023, https://www.ncbi.nlm.nih.gov/
books/NBK482414/.

https://doi.org/10.1016/j.ynstr.2014.10.002
https://doi.org/10.1177/24705470211029254
https://doi.org/10.1126/sciadv.aea5496
https://doi.org/10.1126/sciadv.aea5496
https://doi.org/10.3389/fnhum.2018.00353
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1523/JNEUROSCI.2586-16.2016
https://doi.org/10.1523/JNEUROSCI.2586-16.2016
https://doi.org/10.1038/nature16964
https://doi.org/10.1038/nature16964
https://doi.org/10.1155/2021/5924040
https://doi.org/10.1126/science.aai7984
https://doi.org/10.1126/science.aai7984
https://doi.org/10.1146/annurevneuro-090121-014424
https://www.ncbi.nlm.nih.gov/books/NBK482414/
https://www.ncbi.nlm.nih.gov/books/NBK482414/


74

Anmerkungen zum Titel »Protocols«

37	 Jänig, The Integrative Action of the Autonomic Nervous System; Robert 
Fried, The Psychology and Physiology of Breathing (Springer, 1993).

38	 Michael Drechsler and Jason Morris, »Carbon Dioxide Narcosis«, 
StatPearls, last updated January 9, 2023, https://www.ncbi.nlm.nih.
gov/books/NBK551620/.

39	 C. Gilbert, »Hyperventilation and the Body«, Accident and Emergency 
Nursing 7, no. 3 (1999): 130–40, https://doi.org/10.1016/s0965-2302(99) 
80072-1.

40	 E. Nattie, »CO2, Brainstem Chemoreceptors and Breathing«, Progress 
in Neurobiology 59, no.  4 (1999): 299–331, https://doi.org/10.1016/
s0301-0082(99)00008-8.

41	 Sarah Nadine Meissner et  al., »Self-Regulating Arousal via Pupil-
Based Biofeedback«, Nature Human Behaviour 8 (2024): 43-62, 
https://doi.org/10.1038/s41562-023-01729-z.

42	 Jeffrey C. Smith et al., »Pre-Bötzinger Complex: A Brainstem Region 
that May Generate Respiratory Rhythm in Mammals«, Science 254, 
no. 5032 (1991): 726–29, https://doi.org/10.1126/science.1683005; Paul 
A. Gray et  al., »Normal Breathing Requires PreBötzinger Complex 
Neurokinin-1 Receptor-Expressing Neurons«, Nature Neuroscience 4 
(2001): 927–30, https://doi.org/10.1038/nn0901-927; Peng Li et  al., 
»The Peptidergic Control Circuit for Sighing«, Nature 530 (February 
2016): 293–97, https://doi.org/10.1038/nature16964.

43	 Andrew Huberman, »Dr. Jack Feldman: Breathing for Mental 
& Physical Health and Performance«, Huberman Lab, podcast audio, 
November 13, 2025, https://www.hubermanlab.com/episode/ 
essentials-breathing-mental-physical-health-performance-jack-
feldman.

44	 Alberto Giannoni et al., »Upright Cheyne-Stokes Respiration in Pa
tients with Heart Failure«, JACC 75, no. 23 (2020): 2934–46, https://
doi.org/10.1016/j.jacc.2020.04.033.

45	 R. Doug McEvoy et al., »The Sleep Apnea Cardiovascular Endpoints 
(SAVE) Trial: Rationale and Start-Up Phase«, Journal of Thoracic Dis­
ease 2, no. 3 (2010): 138–43, https://doi.org/10.3978/j.issn.2072-1439. 
2010.02.03.5; McEvoy et al., »Erratum to the Sleep Apnea Cardiovas-

https://www.ncbi.nlm.nih.gov/books/NBK551620/
https://www.ncbi.nlm.nih.gov/books/NBK551620/
https://doi.org/10.1016/s0965-2302(99)80072-1
https://doi.org/10.1016/s0965-2302(99)80072-1
https://doi.org/10.1016/s0301-0082(99)00008-8
https://doi.org/10.1016/s0301-0082(99)00008-8
https://doi.org/10.1038/s41562-023-01729-z
https://doi.org/10.1126/science.1683005
https://doi.org/10.1038/nn0901-927
https://doi.org/10.1038/nature16964
https://www.hubermanlab.com/episode/essentials-breathing-mental-physical-health-performance-jack-feldman
https://www.hubermanlab.com/episode/essentials-breathing-mental-physical-health-performance-jack-feldman
https://www.hubermanlab.com/episode/essentials-breathing-mental-physical-health-performance-jack-feldman
https://doi.org/10.1016/j.jacc.2020.04.033
https://doi.org/10.1016/j.jacc.2020.04.033
https://doi.org/10.3978/j.issn.2072-1439.2010.02.03.5
https://doi.org/10.3978/j.issn.2072-1439.2010.02.03.5


75

Anmerkungen zum Titel »Protocols«

cular Endpoints (SAVE) Trial«, Journal of Thoracic Disease 8, no. 8 
(2016): E850, https://doi.org/10.21037/jtd.2016.07.79.

46	 Heidi L. Grabenstatter, »Irregular Respiratory Rhythm: A Physiologi-
cal Biomarker of SUDEP Risk in Patients with Nocturnal Seizures?«, 
Epilepsy Currents 16, no. 5 (2016): 327–29, https://doi.org/10.5698/1535-
7511-16.5.327.

47	 Rup K. Sainju et  al., »Interictal Respiratory Variability Predicts Se-
verity of Hypoxemia After Gener alized Convulsive Seizures«, Epilep­
sia 64, no. 9 (2023): 2373–84, https://doi.org/10.1111 /epi.17691.

48	 V. L. Schechtman et al., »Dynamics of Respiratory Patterning in Nor-
mal Infants and Infants Who Subsequently Died of the Sudden Infant 
Death Syndrome«, Pediatric Research 40, no. 4 (1996): 571–77, https://
doi.org/10.1203/00006450-199610000-00010.

49	 Xiaolu Sun et al., »Opioids modulate an emergent rhythmogenic pro-
cess to depress breathing«, eLife 8 (2019): e50613, https://doi.org/
10.7554/eLife.50613.

50	 Jan-Marino Ramirez, »The Integrative Role of the Sigh in Psychology, 
Physiology, Pathology, and Neurobiology«, Progress in Brain Research 
209 (2014): 91–129, https://doi.org/10.1016/B978-0-444-63274-6.00006-0.

51	 Anna S. Lijowska et al., »Sequential Arousal and Airway-Defensive 
Behavior of Infants in Asphyxial Sleep Environments«, Journal of 
Applied Physiology 83, no.  1 (1997): 219–28, https://doi.org/10.1152/
jappl.1997.83.1.219.

52	 Stefan Soltysik and Piotr Jelen, »In Rats, Sighs Correlate with Relief«, 
Physiology &  Behavior 85, no.  5 (2005): 598–602, https://doi.org/
10.1016/j.physbeh.2005.06.008.

53	 Karolyne S. Magalhães et al., »Locus Coeruleus as a Vigilance Centre 
for Active Inspiration and Expiration in Rats«, Scientific Reports 8, 
article no. 15654 (2018), https://doi.org/10.1038/s41598-018-34047-w.

54	 Elke Vlemincx et  al., »A Sigh Following Sustained Attention and 
Mental Stress: Effects on Respiratory Variability«, Physiology & Beha­
vior 107, no. 1 (2012): 1–6, https://doi.org/10.1016/j.physbeh.2012.05.013.

55	 Rogelio Perez-Padilla et al., »Sighs During Sleep in Adult Humans«, 
Sleep 6, no. 3 (1983): 234–43, https://doi.org/10.1093/sleep/6.3.234.

https://doi.org/10.21037/jtd.2016.07.79
https://doi.org/10.5698/1535-7511-16.5.327
https://doi.org/10.5698/1535-7511-16.5.327
https://doi.org/10.1111%20/epi.17691
https://doi.org/10.1203/00006450-199610000-00010
https://doi.org/10.1203/00006450-199610000-00010
https://doi.org/10.7554/eLife.50613
https://doi.org/10.7554/eLife.50613
https://doi.org/10.1016/B978-0-444-63274-6.00006-0
https://doi.org/10.1152/jappl.1997.83.1.219
https://doi.org/10.1152/jappl.1997.83.1.219
https://doi.org/10.1016/j.physbeh.2005.06.008
https://doi.org/10.1016/j.physbeh.2005.06.008
https://doi.org/10.1038/s41598-018-34047-w
https://doi.org/10.1016/j.physbeh.2012.05.013
https://doi.org/10.1093/sleep%20/6.3.234


76

Anmerkungen zum Titel »Protocols«

56	 Liza J. Severs et al., »The Psychophysiology of the Sigh: I: The Sigh 
from the Physiological Perspective«, Biological Psychology 170, ar
ticle no. 108313 (April 2022), https://doi.org/10.1016/j.biopsycho.2022. 
108313.

57	 Gray et al., »PreBötzinger Complex Neurokinin-1 Receptor-Expres-
sing Neurons.«

58	 Annette Pisanski and Silvia Pagliardini, »The Parafacial Respiratory 
Group and the Control of Active Expiration«, Respiratory Physiology 
& Neurobiology 265 (July 2019): 153–60, https://doi.org/10.1016/j.resp. 
2018.06.010.

59	 Robert T.R. Huckstepp et al., »Role of Parafacial Nuclei in Control of 
Breathing in Adult Rats«, Journal of Neuroscience 35, no.  3 (2015): 
1052–67, https://doi.org/10.1523/JNEUROSCI.2953-14.2015.

60	 Peng Li et al., »The Peptidergic Control Circuit for Sighing«, Nature 
530 (February 2016): 293–97, https://doi.org/10.1038/nature16964.

61	 Elke Vlemincx et al., »Why Do You Sigh? Sigh Rate During Induced 
Stress and Relief«, Psychophysiology 46, no. 5 (2009): 1005–13, https://
doi.org/10.1111/j.1469-8986.2009.00842.x.

62	 Melis Yilmaz Balban et  al., »Brief Structured Respiration Practices 
Enhance Mood and Reduce Physiological Arousal«, Cell Reports 
Medicine 4, no. 1 (2023): 100895, https://doi.org/10.1016/j.xcrm.2022. 
100895.

63	 Jackson J. Fyfe et  al., »Cold Water Immersion Attenuates Anabolic 
Signaling and Skeletal Muscle Fiber Hypertrophy, but Not Strength 
Gain, Following Whole-Body Resistance Training«, Journal of Ap­
plied Physiology 127, no.  5 (2019): 1403–18, https://doi.org/10.1152/
japplphysiol.00127.2019 .

64	 64. Fyfe, »Cold water immersion attenuates anabolic signaling and 
skeletal muscle fiber hypertrophy, but not strength gain, follow
ing  whole-body resistance training«, 1403–18; Elvis S. Malta et  al., 
»The effects of regular cold-water immersion use on training-induced 
changes in strength and endurance performance: a systematic review 
with meta-analysis«, Sports Medicine 51, no.  1 (Jan 2021): 161–174, 
https://doi.org/10.1007/s40279-020-01362-0; Llion A. Roberts et  al., 

https://doi.org/10.1016/j.biopsycho.2022.108313
https://doi.org/10.1016/j.biopsycho.2022.108313
https://doi.org/10.1016/j.resp.2018.06.010
https://doi.org/10.1016/j.resp.2018.06.010
https://doi.org/10.1523/JNEUROSCI.2953-14.2015
https://doi.org/10.1038/nature16964
https://doi.org/10.1111/j.1469-8986.2009.00842.x
https://doi.org/10.1111/j.1469-8986.2009.00842.x
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1152/japplphysiol.00127.2019
https://doi.org/10.1152/japplphysiol.00127.2019
https://doi.org/10.1007/s40279-020-01362-0


77

Anmerkungen zum Titel »Protocols«

»Post-exercise cold water immersion attenuates acute anabolic signal-
ling and long-term adaptations in muscle to strength training«, Jour­
nal of Physiology 593, no.  18 (Sept 2015): 4285–301, https://doi.org/
10.1113/JP270570; Jozo Grgic, »Effects of post-exercise cold-water im-
mersion on resistance training-induced gains in muscular strength: a 
meta-analysis«, European Journal of Sport Science 23, no.  3 (March 
2023): 372–80; AlecvPiñero et  al., »Throwing cold water on muscle 
growth: A systematic review with meta-analysis of the effects of post
exercise cold water immersion on resistance training-induced hypertro-
phy«, European Journal of Sport Science 24, no. 2 (Feb 2024): 177–189.

65	 Milda Eimonte et al., »Residual Effects of Short-Term Whole-Body 
Cold-Water Immersion on the Cytokine Profile, White Blood Cell 
Count, and Blood Markers of Stress«, International Journal of Hy­
perthermia 38, no. 1 (2021): 696–707, https://doi.org/10.1080/02656736. 
2021.1915504; E. E. Hill et  al., »Exercise and Circulating Cortisol 
Levels: The Intensity Threshold Effect«, Journal of Endocrinolo­
gical  Investigation 31, no.  7 (2008): 587–91, https://doi.org/10.1007/
BF03345606.

66	 B. P. O’Malley et  al., »Circulating Catecholamine, Thyrotrophin, 
Thyroid Hormone and Prolactin Responses of Normal Subjects to 
Acute Cold Exposure«, Clinical Endocrinology 21, no. 3 (1984): 285–91, 
https://doi.org/10.1111/j.1365-2265.1984.tb03471.x.

67	 P. Šrámek et  al., »Human Physiological Responses to Immersion 
into Water of Different Temperatures«, European Journal of Applied 
Physiology 81 (February 2000): 436–42, https://doi.org/10.1007/
s004210050065.

68	 C. P. Arun, »Fight or Flight, Forbearance and Fortitude: The Spec-
trum of Actions of the Catecholamines and Their Cousins«, Annals of 
the New York Academy of Sciences 1018, no. 1 (2004): 137–40, https://
doi.org/10.1196/annals.1296.016. Akil, »Stress Fitness.«

69	 A. J. Crum et al., »Rethinking Stress: The Role of Mindsets in Deter-
mining the Stress Response«, Journal of Personality and Social Psycho­
logy 104, no. 4 (2013): 716–33, https://doi.org/10.1037/a0031201.

70	 Hans Selye, Stress Without Distress (Signet, 1974).

https://doi.org/10.1113/JP270570
https://doi.org/10.1113/JP270570
https://doi.org/10.1080/02656736.2021.1915504
https://doi.org/10.1080/02656736.2021.1915504
https://doi.org/10.1007/BF03345606
https://doi.org/10.1007/BF03345606
https://doi.org/10.1111/j.1365-2265.1984.tb03471.x
https://doi.org/10.1007/s004210050065
https://doi.org/10.1007/s004210050065
https://doi.org/10.1196/annals.1296.016
https://doi.org/10.1196/annals.1296.016
https://doi.org/10.1037/a0031201


78

Anmerkungen zum Titel »Protocols«

71	 »Hans Selye«, Nomination Archive, Nobel Prize, n.d., https://www.
nobelprize.org/nomination/archive/show_people.php?id=8395.

72	 . Ned H. Kalin, »Prefrontal Cortical and Limbic Circuit Alterations in 
Psychopathology«, American Journal of Psychiatry 176, no. 12 (2019): 
971–73, https://doi.org/10.1176/appi.ajp.2019.19101036.

73	 Alia J. Crum et al., »Evaluation of the ›Rethink Stress‹ Mindset Inter-
vention: A Metacognitive Approach to Changing Mindsets«, Journal 
of Experimental Psychology: General 152, no.  9 (2023): 2603–22, 
https://doi.org/10.1037/xge0001396.

74	 Crum et al., »Rethinking Stress«; Crum, »The Role of Stress Mindset«; 
Crum, »Optimizing Stress: An Integrated Intervention for Regulating 
Stress Responses«; Crum, »Evaluation of the ›Rethink Stress‹ Mindset 
Intervention.«

75	 Linghui Yang et al., »Effects of Stressor Predictability and Controlla-
bility on Sleep, Temperature, and Fear Behavior in Mice«, Sleep 34, 
no. 6 (2011): 759–71, https://doi.org/10.5665/SLEEP.1044; Chirag Lim-
bachia et  al., »Controllability over Stressor Decreases Responses in 
Key Threat-Related Brain Areas«, Communications Biology 4, article 
no.  42 (2021), https://doi.org/10.1038/s42003-020-01537-5; Dakota 
D. Witzel et al., »Daily Association Between Perceived Control and 
Resolution of Daily Stressors Strengthens Across a Decade of Adul-
thood«, Communications Psychology 3, article no. 130 (2025), https://
doi.org/10.1038/s44271-025-00313-7.

76	 Yuval Heled et al., »Heat Acclimation and Performance in Hypoxic 
Conditions«, Aviation, Space, and Environmental Medicine 83, no. 7 
(2012): 649–53, https://doi.org/10.3357/asem.3241.2012.

77	 C. Mark Harper, »Extreme Preconditioning: Cold Adaptation 
Through Sea Swimming as a Means to Improving Surgical Outco-
mes«, Medical Hypotheses 78, no.  4 (2012): 516–19, https://doi.org/
10.1016/j.mehy.2012.01.022.

78	 Cristopher Siegfried Kopplin and Louisa Rosenthal, »The Positive 
Effects of Combined Breathing Techniques and Cold Exposure on 
Perceived Stress: A Randomised Trial«, Current Psychology 42 (Octo-
ber 2022): 27058–70, https://doi.org/10.1007/s12144-022-03739-y.

https://www.nobelprize.org/nomination/archive/show_people.php?id=8395
https://www.nobelprize.org/nomination/archive/show_people.php?id=8395
https://doi.org/10.1176/appi.ajp.2019.19101036
https://doi.org/10.1037/xge0001396
https://doi.org/10.5665/SLEEP.1044
https://doi.org/10.1038/s42003-020-01537-5
https://doi.org/10.1038/s44271-025-00313-7
https://doi.org/10.1038/s44271-025-00313-7
https://doi.org/10.3357/asem.3241.2012
https://doi.org/10.1016/j.mehy.2012.01.022
https://doi.org/10.1016/j.mehy.2012.01.022
https://doi.org/10.1007/s12144-022-03739-y


79

Anmerkungen zum Titel »Protocols«

79	 Nikolai A. Shevchuk, »Adapted Cold Shower as a Potential Treatment 
for Depression«, Medical Hypotheses 70, no.  5 (2008): 995–1001, 
https://doi.org/10.1016/j.mehy.2007.04.052.

80	 Christoffer van Tulleken et al., »Open Water Swimming as a Treatment 
for Major Depressive Disorder«, BMJ Case Reports 2018 (August 21, 
2018): bcr2018225007, https://doi.org/10.1136/bcr-2018-225007.

81	 K. Overbury et al., »Swimming in Nature: A Scoping Review of the 
Mental Health and Wellbeing Benefits of Open Water Swimming«, 
Journal of Environmental Psychology 90 (September 2023): 102073, 
https://doi.org/10.1016/j.jenvp.2023.102073.

82	 Pirkko Huttunen et al., »Winter Swimming Improves General Well-
Being«, International Journal of Circumpolar Health 63, no. 2 (2004): 
140–44, https://doi.org/10.3402/ijch.v63i2.17700.

83	 Amy Burlingham et al., »Sea Swimming as a Novel Intervention for 
Depression and Anxiety – A Feasibility Study Exploring Engagement 
and Acceptability«, Mental Health and Physical Activity 23 (October 
2022), https://doi.org/10.1016/j.mhpa.2022.100472.

84	 John S. Kelly and Ellis Bird, »Improved Mood Following a Single Im-
mersion in Cold Water«, Lifestyle Medicine 3, no. 1 (2022): e53, https://
doi.org/10.1002/lim2.53.

85	 Mike Tipton, »Humans: A Homeothermic Animal that Needs Pertur-
bation?«, Experimental Physiology 104, no.  1 (2019): 1–2, https://doi.
org/10.1113/EP087450.

86	 Anne Lembke, Dopamine Nation: Finding Balance in the Age of In-
dulgence (Penguin Publishing Group, 2021); dt. Ausgabe: Die Dopa-
min-Nation.

87	 »Too Much Pleasure Can Lead to Addition. How to Break the Cycle 
and Find Balance«, Life Kit, NPR, April 4, 2022, https://www.npr.org/
transcripts/1090009509.

88	 P. Šrámek et  al., »Human Physiological Responses to Immersion 
into Water of Different Temperatures«, European Journal of Applied 
Physiology 81, no. 5 (2000): 436–42, https://doi.org/10.1007/s0042100 
50065.

89	 J. Daniel Obray et al., »Dopamine D2-subtype receptors outside the 

https://doi.org/10.1016/j.mehy.2007.04.052
https://doi.org/10.1136/bcr-2018-225007
https://doi.org/10.1016/j.jenvp.2023.102073
https://doi.org/10.3402/ijch.v63i2.17700
https://doi.org/10.1016/j.mhpa.2022.100472
https://doi.org/10.1002/lim2.53
https://doi.org/10.1002/lim2.53
https://doi.org/10.1113/EP087450
https://doi.org/10.1113/EP087450
https://www.npr.org/transcripts/1090009509
https://www.npr.org/transcripts/1090009509
https://doi.org/10.1007/s004210050065
https://doi.org/10.1007/s004210050065


80

Anmerkungen zum Titel »Protocols«

blood-brain barrier mediate enhancement of mesolimbic dopamine 
release and conditioned place preference by intravenous dopamine«, 
Frontiers in Cellular Neuroscience 16 (2022): 944243, https://doi.org/
10.3389/fn-cel.2022.944243; G. Heninger et al., »Plasma and CSF do-
pamine metabolites in psychiatric patients:effects of probenecid and 
haloperidol«, Catecholamines: Basic and Clinical Frontiers (1979): 
1887-89, https://doi.org/10.101 /B978-1-4832-8363-0.50580-2.

90	 Geert A. Buijze et al., »The Effect of Cold Showering on Health and 
Work: A Randomized Controlled Trial«, PLOS One 11, no. 9 (2016): 
e0161749, https://doi.org/10.1371/journal.pone.0161749; Geert A. Buijze 
et  al., »Correction: The Effect of Cold Showering on Health and 
Work«, PLOS One 13, no. 8 (2018): e0201978, https://doi.org/10.1371/
journal.pone.0201978.

91	 Amy F. T. Arnsten, »Stress Signalling Pathways That Impair Prefrontal 
Cortex Structure and Function«, Nature Reviews Neuroscience 10, 
no. 6 (June 2009): 410–22, https://doi.org/10.1038/nrn2648; Shabnam 
Hossein et al., »Effects of Acute Stress and Depression on Functional 
Connectivity between Prefrontal Cortex and the Amygdala«, Molecu­
lar Psychiatry 28, no.  11 (April 2023, 4602-4612), https://doi.org/
10.1038/s41380-023-02056-5.

92	 Susanna Søberg et  al., »Altered Brown Fat Thermoregulation and 
Enhanced Cold-Induced Thermogenesis in Young, Healthy, Winter-
Swimming Men«, Cell Reports Medicine 2, no.  10 (2021): 100408, 
https://doi.org/10.1016/j.xcrm.2021.100408.

93	 Balban et al., »Brief Structured Respiration Practices.«
94	 Omar Boukhris et al., »The Acute Effects of Nonsleep Deep Rest on 

Perceptual Responses, Physical, and Cognitive Performance in Physi-
cally Active Participants«, Applied Psychology: Health and Well-Being 
16, no. 4 (2024): 1967–87, https://doi.org/10.1111/aphw.12571.

95	 Vaishnu Karthik Kamaraj et al., »Mechanistic Insights from Neuro-
physiological Studies of OM Chanting, Pranayama and Yoga Nidra on 
Sleep Quality«, Annals of Neurosciences (October 29, 2025): 
09727531251386644, https://doi.org/10.1177/09727531251386644; Eri-
ca Sharpe et al., »A Closer Look at Yoga Nidra – Early Randomized 

https://doi.org/10.3389/fn-cel.2022.944243
https://doi.org/10.3389/fn-cel.2022.944243
https://doi.org/10.101%20/B978-1-4832-8363-0.50580-2
https://doi.org/10.1371/journal.pone.0161749
https://doi.org/10.1371/journal.pone.0201978
https://doi.org/10.1371/journal.pone.0201978
https://doi.org/10.1038/nrn2648
https://doi.org/10.1038/s41380-023-02056-5
https://doi.org/10.1038/s41380-023-02056-5
https://doi.org/10.1016/j.xcrm.2021.100408
https://doi.org/10.1111/aphw.12571
https://doi.org/10.1177/09727531251386644


81

Anmerkungen zum Titel »Protocols«

Sleep Lab Investigations«, Journal of Psychosomatic Research 166 
(March 2023): 111169, https://doi.org/10.1016/j.jpsychores.2023.111169.

96	 Abhijit Dutta et al., »Efficacy of Yoga Nidra in Managing Sleep Disor-
ders: A Systematic Review of Randomized Controlled Trials«, Journal 
of Integrative and Complementary Medicine 32, no. 3 (2025), https://
doi.org/10.1177/27683605251390728.

97	 Shashank Ghai org /et al., »Effects of Yoga Nidra on Stress, Anxiety, 
and Depression: A Systematic Review and Meta-Analysis«, Annals of 
the New York Academy of Sciences 1556, no. 1 (2026): e70149, https://
doi.org/10.1111/nyas.70149; Boukhris, »The acute effects of nonsleep 
deep rest on perceptual responses«; Ghai, »Effects of Yoga Nidra on 
stress, anxiety, and depression«; Datta, »Improved sleep, cognitive 
processing and enhanced learning and memory task accuracy.«

98	 Prakash Chandra Kavi, »Conscious Entry into Sleep: Yoga Nidra and 
Accessing Subtler States of Consciousness«, Progress in Brain Research 
280 (2023): 43–60, https://doi.org/10.1016/bs.pbr.2022.12.012; Karuna 
Datta et al., »Electrophysiological evidence of local sleep during yoga 
nidra practice«, Frontiers in Neurology 13 (July 2022): 910794, https://
doi.org/10.3389/fneur.2022.910794.

99	 Esther N. Moszeik et al., »The Effects of an Online Yoga Nidra Medi
tation on Subjective Well-Being and Diurnal Salivary Cortisol: 
A  Randomised Controlled Trial«, Stress &  Health 41, no.  3 (2025): 
e70049, https://doi.org/10.1002/smi.70049.

100	 Karuna Datta et al., »Electrophysiological Evidence of Local Sleep du-
ring Yoga Nidra Practice«, Frontiers in Neurology 13, no. 13 (July 2022), 
https://doi.org/10.3389/fneur.2022.910794; Esther N. Moszeik, Nico-
las Rohleder, and Karl-Heinz Renner, »The Effects of an Online Yoga 
Nidra Meditation on Subjective Well-Being and Diurnal Salivary 
Cortisol: A Randomised Controlled Trial«, Stress and Health 41, no. 3 
(May 2025), https://doi.org/10.1002/smi.70049.

101	 Ghalia Akram, »Testing Non-Sleep Deep Rest (NSDR) Protocol to 
Counter the Cognitive Consequences of Short Sleep in Young Adult 
Students«, master’s thesis, Harvard University Division of Continuing 
Education, 2024, https://nrs.harvard.edu/URN-3:HUL.INSTREPOS: 

https://doi.org/10.1016/j.jpsychores.2023.111169
https://doi.org/10.1177/27683605251390728
https://doi.org/10.1177/27683605251390728
https://doi.org/10.1111/nyas.70149
https://doi.org/10.1111/nyas.70149
https://doi.org/10.1016/bs.pbr.2022.12.012
https://doi.org/10.3389/fneur.2022.910794
https://doi.org/10.3389/fneur.2022.910794
https://doi.org/10.1002/smi.70049
https://doi.org/10.3389/fneur.2022.910794
https://doi.org/10.1002/smi.70049
https://nrs.harvard.edu/URN-3:HUL.INSTREPOS:37378464


82

Anmerkungen zum Titel »Protocols«

37378464; JamievMobley, »iRest, You Rest: Virtual Yoga Nidra Sessi-
ons to Help Fight Stress«, VA News, October 23, 2019, https://news.
va.gov/67404/irest-rest-virtual-yoga-nidra-sessions-help-fight-
stress/; Robert Mays, »The NFL’s Mindfulness Movement Is Spread
ing«, The Ringer, August 15, 2017, https://www.theringer.com/
2017/08/15/nfl/mindfulness-training-falcons-colts-49ers-dan-quinn; 
Lane Florsheim, »Google CEO Sundar Pichai’s Vision for Return to 
Work«, Wall Street Journal, February 28, 2022, https://www.wsj.com/
lifestyle/careers/google-ceo-sundar-pichais-vision-for-return-to-
work-11646055640; Adam Wrzeciono et  al., »Non-Sleep Deep Rest 
Relaxation and Virtual Reality Therapy for Psychological Outcomes 
in Patients with Coronary Artery Disease: A Pilot Randomized 
Controlled Trial«, Journal of Clinical Medicine 13, no. 23 (2024): 7178, 
https://doi.org/10.3390/jcm13237178; Kamalesh K. Gulia and Sapna 
Erat Sreedharan, »Yogic Sleep and Walking Protocol Induced Impro-
vement in Sleep and Wellbeing in Post-Menopausal Subject: A Longi-
tudinal Case Study During COVID Lockdown«, Sleep Vigil 6, no.  1 
(2022): 229–33, https://doi.org/10.1007/s41782-021-00180-2; L. Stan-
kovic, »Transforming Trauma: A Qualitative Feasibility Study of Inte-
grative Restoration (iRest) Yoga Nidra on Combat-Related Post-
Traumatic Stress Disorder«, International Journal of Yoga Therapy 21 
(2011): 23–37, https://doi.org/10.17761/ijyt.21.1.v823454h5v57n160.

102	 Paul Grossman et  al., »Mindfulness-Based Stress Reduction and 
Health Benefits: A Meta-Analysis«, Journal of Psychosomatic Research 
57, no. 1 (2004): 35–43, https://doi.org/10.1016/S0022-3999(03)00573-7; 
Balban, »Brief structured respiration practices enhance mood and 
reduce physiological arousal.«

103	 Fadel Zeidan et  al., »Mindfulness Meditation Improves Cognition: 
Evidence of Brief Mental Training«, Consciousness and Cognition 19, 
no. 2 (2010): 597–605, https://doi.org/10.1016/j.concog.2010.03.014.

104	 Basso et al., »Brief, Daily Meditation Enhances Attention.«
105	 Andrew Huberman, »Science-Based Meditation Tools to Improve 

Your Brain and Health | Richard Davidson«, Huberman Lab, pod-
cast  audio, March 6, 2023, https://www.hubermanlab.com/episode/

https://nrs.harvard.edu/URN-3:HUL.INSTREPOS:37378464
https://news.va.gov/67404/irest-rest-virtual-yoga-nidra-sessions-help-fight-stress/
https://news.va.gov/67404/irest-rest-virtual-yoga-nidra-sessions-help-fight-stress/
https://news.va.gov/67404/irest-rest-virtual-yoga-nidra-sessions-help-fight-stress/
https://www.theringer.com/2017/08/15/nfl/mindfulness-training-falcons-colts-49ers-dan-quinn
https://www.theringer.com/2017/08/15/nfl/mindfulness-training-falcons-colts-49ers-dan-quinn
https://www.wsj.com/lifestyle/careers/google-ceo-sundar-pichais-vision-for-return-to-work-11646055640
https://www.wsj.com/lifestyle/careers/google-ceo-sundar-pichais-vision-for-return-to-work-11646055640
https://www.wsj.com/lifestyle/careers/google-ceo-sundar-pichais-vision-for-return-to-work-11646055640
https://doi.org/10.3390/jcm13237178
https://doi.org/10.1007/s41782-021-00180-2
https://doi.org/10.17761/ijyt.21.1.v823454h5v57n160
https://doi.org/10.1016/S0022-3999(03)00573-7
https://doi.org/10.1016/j.concog.2010.03.014
https://www.hubermanlab.com/episode/science-based-meditation-tools-to-improve-your-brain-and-health-richard-davidson


83

Anmerkungen zum Titel »Protocols«

science-based-meditation-tools-to-improve-your-brain-and-health-
richard-davidson.

106	 Véronique A. Taylor et al., »Impact of Mindfulness on the Neural Re-
sponses to Emotional Pictures in Experienced and Beginner Medi
tators«, NeuroImage 57, no. 4 (2011): 1524–33, https://doi.org/10.1016/ 
j.neuroimage.2011.06.001.

107	 Kieran C.R. Fox et al., »Is Meditation Associated with Altered Brain 
Structure? A Systematic Review and Meta-Analysis of Morphometric 
Neuroimaging in Meditation Practitioners«, Neuroscience & Biobeha­
vioral Reviews 43 (June 2014): 48–73, https://doi.org/10.1016/j.neubio 
rev.2014.03.016.

108	 J. Douglas Bremner et al., »SPECT [I-123]Biomazenil Measurement 
of the Benzodiazepine Recepto in Panic Disorder, Biological Psychia­
try 47, no.  2 (2000): 96–106, https://doi.org/10.1016/s0006-3223(99) 
00188-2.

109	 Anna Gavrieli et al., »Caffeinated coffee does not acutely affect energy 
intake, appetite, or inflammation but prevents serum cortisol concen-
trations from falling in healthy men«, Journal of Nutrition 141, no. 4 
(April 2011): 703–07, https://doi.org/10.3945/jn.110.137323; William 
R. Lovallo et al., »Caffeine stimulation of cortisol secretion across the 
waking hours in relation to caffeine intake levels«, Psychosomatic 
Medicine 67, no. 5 (2005): 734–39, https://doi.org/10.1097/01.psy.0000 
181270.20036.06.

110	 Jasleen Kaur et  al., »Physiology, Cortisol«, StatPearls, last updated 
December 1, 2025, https://www.ncbi.nlm.nih.gov/books/NBK538239/.

111	 Clara Velazquez Sanchez and Jeffrey W. Dalley, »The Cortisol Awa-
kening Response: Fact or Fiction?«, Brain and Neuroscience Advan-
ces 9 (April 24, 2025), https://doi.org/10.1177/23982128251327712; To-
bias Stalder et al., »The Cortisol Awakening Response: Regulation and 
Functional Significance«, Endocrine Reviews 46, no. 1 (2025): 43–59, 
https://doi.org/10.1210/endrev/bnae024; Angela Clow et al., »The cor-
tisol awakening response in context«, International Review of Neu
robiology 93 (2010): 153-75, https://doi.org/10.1016/S0074-7742(10) 
93007-9; Nicole P. Bowles et al., »The circadian system modulates the 

https://www.hubermanlab.com/episode/science-based-meditation-tools-to-improve-your-brain-and-health-richard-davidson
https://www.hubermanlab.com/episode/science-based-meditation-tools-to-improve-your-brain-and-health-richard-davidson
https://doi.org/10.1016/j.neuroimage.2011.06.001
https://doi.org/10.1016/j.neuroimage.2011.06.001
https://doi.org/10.1016/j.neubiorev.2014.03.016
https://doi.org/10.1016/j.neubiorev.2014.03.016
https://doi.org/10.1016/s0006-3223(99)00188-2
https://doi.org/10.1016/s0006-3223(99)00188-2
https://doi.org/10.3945/jn.110.137323
https://doi.org/10.1097/01.psy.0000181270.20036.06
https://doi.org/10.1097/01.psy.0000181270.20036.06
https://www.ncbi.nlm.nih.gov/books/NBK538239/
https://doi.org/10.1177/23982128251327712
https://doi.org/10.1210/endrev/bnae024
https://doi.org/10.1016/S0074-7742(10)93007-9
https://doi.org/10.1016/S0074-7742(10)93007-9


84

Anmerkungen zum Titel »Protocols«

cortisol awakening response in humans«, Frontiers in Neuroscience 16 
(Nov 2022): 995452, https://doi.org/10.3389/fnins.2022.995452.

112	 Aikaterini Andreadi et al., »Modified cortisol circadian rhythm: the 
hidden toll of night-shift work«, International Journal of Molecular 
Sciences 26, no.  5 (Feb 2025): 2090, https://doi.org/10.3390/
ijms26052090; Fadime Ulupinar et al., »The effect of single and dou
ble shift works on salivary cortisol levels in nurses«, Nursing Open 13, 
no. 4 (April 2026): e70495, https://doi.org/10.1002/nop2.70495.

113	 Aikaterini Andreadi et  al., »Modified Cortisol Circadian Rhythm: 
The Hidden Toll of Night-Shift Work«, International Journal of 
Molecular Sciences 26, no.  5 (2025): 2090, https://doi.org/10.3390/
ijms26052090.

114	 Ethan S. Young et al., »The Dual Impact of Early and Concurrent Life 
Stress on Adults’ Diurnal Cortisol Patterns: A Prospective Study«, 
Psychological Science 30, no.  5 (2019): 739–47, https://doi.org/
10.1177/0956797619833664.

115	 Vittoria Favero et al., »The Degree of Cortisol Secretion Is Associated 
with Diabetes Mellitus and Hypertension in Patients with Nonfunc
tioning Adrenal Tumors«, Cardiovascular Diabetology 22, no. 1 (2023): 
102, https://doi.org/10.1186/s12933-023-01836-1; Favero et al., »Correcti-
on: The Degree of Cortisol Secretion«, Cardiovascular Diabetology 22, 
no.  1 (2023): 127, https://doi.org/10.1186/s12933-023-01863-y; Mahmut 
Cay et al., »Effect of Increase in Cortisol Level Due to Stress in Healthy 
Young Individuals on Dynamic and Static Balance Scores«, Northern 
Clinics of Istanbul 5, no.  4 (2018): 295–301, https://doi.org/10.14744/
nci.2017.4210; Eline S. van der Valk et  al., »Stress and Obesity: Are 
There More Susceptible Individuals?«, Current Obesity Reports 7, no. 2 
(2018): 193–203, https://doi.org/10.1007/s13679-018-0306-y; B. R. Wal-
ker, »Cortisol – Cause and Cure for Metabolic Syndrome?«, Diabetic 
Medicine 23, no. 12 (2006): 1281–88, https://doi.org/10.1111/j.1464-5491. 
2006.01998.x; Joshua J. Joseph and Sherita H. Golden, »Cortisol Dysre-
gulation: The Bidirectional Link between Stress, Depression, and 
Type 2 Diabetes Mellitus«, Annals of the New York Academy of Sciences 
1391, no. 1 (October 2016): 20–34, https://doi.org/10.1111/nyas.13217.

https://doi.org/10.3389/fnins.2022.995452
https://doi.org/10.3390/ijms26052090
https://doi.org/10.3390/ijms26052090
https://doi.org/10.1002%20/nop2.70495
https://doi.org/10.3390/ijms26052090
https://doi.org/10.3390/ijms26052090
https://doi.org/10.1177/0956797619833664
https://doi.org/10.1177/0956797619833664
https://doi.org/10.1186/s12933-023-01836-1
https://doi.org/10.1186/s12933-023-01863-y
https://doi.org/10.14744/nci.2017.4210
https://doi.org/10.14744/nci.2017.4210
https://doi.org/10.1007/s13679-018-0306-y
https://doi.org/10.1111/j.1464-5491.2006.01998.x
https://doi.org/10.1111/j.1464-5491.2006.01998.x
https://doi.org/10.1111/nyas.13217


85

Anmerkungen zum Titel »Protocols«

116	 Dominika Borzyszkowska et al., »Evaluation of Hormonal Factors in 
Acne Vulgaris and the Course of Acne Vulgaris Treatment with Con-
traceptive-Based Therapies in Young Adult Women«, Cells 11, no. c24 
(2022): 4078, https://doi.org/10.3390/cells11244078; Marzieh Saei 
Ghare Naz et  al., »The Menstrual Disturbances in Endocrine Dis
orders: A Narrative Review«, International Journal of Endocrinology 
and Metabolism 18, no.  4 (2020): e106694, https://doi.org/10.5812/
ijem.106694; Christine E. Cherpak, »Mindful Eating: A Review of 
How the Stress-Digestion-Mindfulness Triad May Modulate and Im-
prove Gastrointestinal and Digestive Function«, Integrative Medicine 
18, no. 4 (2019): 48–53, https://pubmed.ncbi.nlm.nih.gov/32549835/.

117	 Matias M. Pulopulos et al., »Relationship Between Cortisol Changes 
During the Night and Subjective and Objective Sleep Quality in 
Healthy Older People«, International Journal of Environmental Re­
search and Public Health 17, no. 4 (2020): 1264, https://doi.org/10.3390/
ijerph17041264.

118	 C. Martin Beaven et al., »Dose effect of caffeine on testosterone and 
cortisol responses to resistance exercise«, International Journal of 
Sports Nutrition and Exercise Metabolism 18, no. 2 (April 2008): 131-41, 
https://doi.org/10.1123/ijsnem.18.2.131.

119	 Travis Anderson et  al., »The effect of acute exercise on the cortisol 
awakening response«, European Journal of Applied Physiology 123 (Ja-
nuary 2023): 1027-39, https://doi.org/10.1007/s00421-023-05132-4.

120	 Peter Y. Liu, »Rhythms in cortisol mediate sleep and circadian im-
pacts on health«, Sleep 47, no. 9 (Sept 2024): zsae151, https://doi.org
/10.1093/sleep/zsae151.

121	 Petrowski, »The effects of post-awakening light exposure on the 
cortisol awakening response in healthy male individuals«; Brown, 
»Recommendations for daytime, evening, and nighttime indoor light 
exposure to best support physiology, sleep, and wakefulness in heal
thy adults.« 

122	 Marjolein Drent et  al., »Grapefruit juice facilitates cortisol replace-
ment therapy: role of CYP3A variant alleles«, Archives of Clinical and 
Medical Case Reports 5, no. 5 (2021): 656-664; Ya-Jie Xiao et  al., 

https://doi.org/10.3390/cells11244078
https://doi.org/10.5812/ijem.106694
https://doi.org/10.5812/ijem.106694
https://pubmed.ncbi.nlm.nih.gov/32549835/
https://doi.org/10.3390/ijerph17041264
https://doi.org/10.3390/ijerph17041264
https://doi.org/10.1123/ijsnem.18.2.131
https://doi.org/10.1007/s00421-023-05132-4
https://doi.org/10.1093/sleep%20/zsae151
https://doi.org/10.1093/sleep%20/zsae151


86

Anmerkungen zum Titel »Protocols«

»Effects of grapefruit juice on cortisol metabolism in healthy male 
Chinese subjects«, Food and Chemical Toxicology 74 (Dec 2014): 85-
90, https://doi.org/10.1016/j.fct.2014.09.012; Christopher Kargl et  al., 
»11β-hydroxysteroid dehydrogenase type-II activity is affected by 
grapefruit juice and in-tense muscular work«, Archives of Endocrino­
logy and Metabolism 61, no.  6 (2017): 556-61, https://doi.org/
10.1590/2359-3997000000296; Y. S. Lee et al., »Grapefruit juice and its 
flavinoids inhibit 11 beta-hydroxysteroid dehydrogenase«, Clinical 
Pharmacology and Therapeutics 59 (1996): 62-71, https://doi.org/
10.1016/S0009-9236(96)90025-9; Y. Kageyama et  al., »Glycyrrhizin 
induces mineralocorticoid activity through alterations in cortisol me-
tabolism in the human kidney«, Journal of Endocrinology 135, no.  1 
(1992): 147-52, https://doi.org/10.1677/joe.0.1350147; M. T. Epstein 
et  al., »Licorice raises urinary cortisol in man«, Journal of Clinical 
Endocrinology and Metabolism 47, no. 2 (Aug 1978): 397-400, https://
doi.org/10.1210/jcem-47-2-397; Yu-Jin Kwon, »A review of the phar-
macological efficacy and safety of licorice root from corroborative 
clinical trial findings«, Journal of Medicinal Food 23, no. 1 (Jan 2020): 
12-20, https://doi.org/10.1089/jmf.2019.445; Paal Methlie et  al., 
»Grapefruit juice and licorice increase cortisol availability in patients 
with Addison’s disease«, European Journal of Endocrinology 165, no. 5 
(Nov 2011): 761-69, https://doi.org/10.1530/EJE-11-0518.

123	 Isabella Robertson-Dixon et al., »The Influence of Light Wavelength 
on Human HPA Axis Rhythms: A Systematic Review«, Life 13, no. 10 
(2023): 1968, https://doi.org/10.3390/life13101968. 

124	 Elli L. Cole et al., »Habitual Caffeine Use Is Associated with Heigh
tened Cortisol Reactivity to Lab-Based Stress in Two Samples«, Psy­
chosomatic Medicine 86, no. 8 (2024): 730–37, https://doi.org/10.1097/
PSY.0000000000001334.

125	 A. Caplin et  al., »The Effects of Exercise Intensity on the Cortisol 
Response to a Subsequent Acute Psychosocial Stressor«, Psycho­
neuroendocrinology 131 (September 2021): 105336, https://doi.org/
10.1016/j.psyneuen.2021.105336.

126	 Alissa Shida et al., »Cortisol Levels After Cold Exposure Are Indepen-

https://doi.org/10.1016/j.fct.2014.09.012
https://doi.org/10.1590/2359-3997000000296
https://doi.org/10.1590/2359-3997000000296
https://doi.org/10.1016/S0009-9236(96)90025-9
https://doi.org/10.1016/S0009-9236(96)90025-9
https://doi.org/10.1677/joe.0.1350147
https://doi.org/10.1210/jcem-47-2-397
https://doi.org/10.1210/jcem-47-2-397
https://doi.org/10.1089/jmf.2019.445
https://doi.org/10.1530/EJE-11-0518.https://doi.org/10.1530/EJE-11-518
https://doi.org/10.3390/life13101968
https://doi.org/10.1097/PSY.0000000000001334
https://doi.org/10.1097/PSY.0000000000001334
https://doi.org/10.1016/j.psyneuen.2021.105336
https://doi.org/10.1016/j.psyneuen.2021.105336


87

Anmerkungen zum Titel »Protocols«

dent of Adrenocorticotropic Hormone Stimulation«, PLOS One 15, 
no. 2 (2020): e0218910, https://doi.org/10.1371/journal.pone.0218910.

127	 Eva Fries et al., »The Cortisol Awakening Response (CAR): Facts and 
Future Directions, International Journal of Psychophysiology 72, no. 1 
(2009): 67–73, https://doi.org/10.1016/j.ijpsycho.2008.03.014.

128	 Daniel J. Powell and Wolff Schlotz, »Daily Life Stress and the Cortisol 
Awakening Response: Testing the Anticipation Hypothesis«, PLOS 
One 7, no. 12 (2012): e52067, https://doi.org/10.1371/journal.pone.005206.

129	 Adrian L. Lopresti and Stephen J. Smith, »Ashwagandha (Withania 
somnifera) for the Treatment and Enhancement of Mental and Phy
sical Conditions: A Systematic Review of Human Trials«, Journal of 
Herbal Medicine 28, article no. 100434 (August 2021), https://doi.org/
10.1016/j.hermed.2021.100434.

130	 A. Remenapp et al., »Efficacy of Withania somnifera Supplementation 
on Adult’s Cognition and Mood«, Journal of Ayurveda and Integrative 
Medicine 13, no. 2 (2022): 100510, https://doi.org/10.1016/j.jaim.2021. 
08.003.

131	 Adrian L. Lopresti et al., »An Investigation into the Stress-Relieving 
and Pharmacological Actions of an Ashwagandha (Withania som
nifera) Extract: A Randomized, Double-Blind, Placebo-Controlled 
Study«, Medicine 98, no.  37 (2019): e17186, https://doi.org/10.1097/
MD.0000000000017186.

132	 Tobias Backström and Svante Winberg, »Central Corticotropin Re-
leasing Factor and Social Stress«, Frontiers in Neuroscience 7 (July 8, 
2013): 117, https://doi.org/10.3389/fnins.2013.00117; Michał Wiciński 
et al., »Can ashwagandha benefit the endocrine system? A review«, 
International Journal of Molecular Sciences 24, no.  22 (Nov 2023); 
Günter Vollmer and Thomas Brendler, »Evaluation of potential hor-
monal activities of ashwagandha (Withania somnifera)«, Phytothe­
rapy Research 1-18, https://doi.org/10.1002/ptr.70155; Srikanta Pandit 
et  al., »Effects of Withania somnifera extract in chronicallystressed 
adults: a randomized controlled trial«, Nutrients 16, no. 9 (April 2024): 
1293, https://doi.org/10.3390/nu16091293; Mateusz Haber et  al., 
»Ashwagandha as an adaptogen: its influence on sleep patterns, stress 

https://doi.org/10.1371/journal.pone.0218910
https://doi.org/10.1016/j.ijpsycho.2008.03.014
https://doi.org/10.1371/journal.pone.005206
https://doi.org/10.1016/j.hermed.2021.100434
https://doi.org/10.1016/j.hermed.2021.100434
https://doi.org/10.1016/j.jaim.2021.08.003
https://doi.org/10.1016/j.jaim.2021.08.003
https://doi.org/10.1097/MD.0000000000017186
https://doi.org/10.1097/MD.0000000000017186
https://doi.org/10.3389/fnins.2013.00117
https://doi.org/10.1002/ptr.70155
https://doi.org/10.3390/nu16091293


88

Anmerkungen zum Titel »Protocols«

response, and anxiety in modern life«, Journal of Education, Health 
and Sport 68 (Sept 2024): 55327, https://doi.org/10.12775/JEHS.2024. 
68.55327.

133	 Hyeongyeong Kim et  al., »Ashwagandha (Withania somnifera (L.) 
dunal) Root Extract Containing Withanolide A Alleviates Depres
sion-Like Behavior in Mice by Enhancing the Brain-Derived Neuro
trophic Factor Pathway Under Unexpected Chronic Mild Stress«, 
Journal of Ethnopharmacology 340 (2025): 119224, https://doi.org/
10.1016/j.jep.2024.119224.

134	 Juveria Javid et al., »From herbal hope to hormonal havoc: chronic 
ashwagandha use and HPA axis suppression«, Endocrinology, Dia­
betes and Metabolism Case Reports 2026, no. 1 (Jan 2026).

135	 Muhammad Saeed et al., »Green Tea (Camellia sinensis) and L-Thea-
nine: Medicinal Values and Beneficial Applications in Humans  – 
A Comprehensive Review«, Biomedicine & Pharmacotherapy 95 (No-
vember 2017): 1260–75, https://doi.org/10.1016/j.biopha.2017.09.024.

136	 Raymond Cooper, »Green Tea and Theanine: Health Benefits«, Inter­
national Journal of Food Sciences and Nutrition 63, no. S1 (2012): 90–
97, https://doi.org/10.3109/09637486.2011.629180.

137	 Sabu M. Chacko et al., »Beneficial Effects of Green Tea: A Literature 
Review«, Chinese Medicine 5 (April 6, 2010): 13, https://doi.org/
10.1186/1749-8546-5-13.

138	 Kathryn T. Kavanagh et al., »Green Tea Extracts Decrease Carcino-
gen-Induced Mammary Tumor Burden in Rats and Rate of Breast 
Cancer Cell Proliferation in Culture«, Journal of Cellular Biochemistry 
82, no. 3 (2001): 387–98, https://doi.org/10.1002/jcb.1164.

139	 Shinsuke Hidese et  al., »Effects of L-Theanine Administration on 
Stress-Related Symptoms and Cognitive Functions in Healthy Adults: 
A Randomized Controlled Trial«, Nutrients 11, no.  10 (2019): 2362, 
https://doi.org/10.3390/nu11102362.

140	 David J. White et  al., »Anti-Stress, Behavioural and Magnetoence
phalography Effects of an L-Theanine-Based Nutrient Drink: A Ran-
domised, Double-Blind, Placebo-Controlled, Crossover Trial«, Nu­
trients 8, no. 1 (2016): 53, https://doi.org/10.3390/nu8010053.

https://doi.org/10.12775/JEHS.2024.68.55327
https://doi.org/10.12775/JEHS.2024.68.55327
https://doi.org/10.1016/j.jep.2024.119224
https://doi.org/10.1016/j.jep.2024.119224
https://doi.org/10.1016/j.biopha.2017.09.024
https://doi.org/10.3109/09637486.2011.629180
https://doi.org/10.1186/1749-8546-5-13
https://doi.org/10.1186/1749-8546-5-13
https://doi.org/10.1002/jcb.1164
https://doi.org/10.3390/nu11102362
https://doi.org/10.3390/nu8010053


89

Anmerkungen zum Titel »Protocols«

141	 Ryohei Kimura and Toshiro Murata, »Influence of Alkylamides of 
Glutamic Acid and Related Compounds on the Central Nervous Sys-
tem. I. Central Depressant Effect of Theanine«, Chemical and Phar­
maceutical Bulletin 19, no. 6 (1971): 1257–61, https://doi.org/10.1248/
cpb.19.1257.

142	 Hee-Yong Kim et al., »Phosphatidylserine in the Brain: Metabolism 
and Function«, Progress in Lipid Research 56 (October 2014): 1–18, 
https://doi.org/10.1016/j.plipres.2014.06.002.

143	 Palmiero Monteleone et  al., »Effects of Phosphatidylserine on the 
Neuroendocrine Response to Physical Stress in Humans«, 
Neuroendocrinology 52, no. 3 (1990): 243–48, https://doi.org/10.1159/ 
000125593.

144	 Katja Schmidt et al., »A Lecithin Phosphatidylserine and Phosphatidic 
Acid Complex (PAS) Reduces Symptoms of the Premenstrual Syn-
drome (PMS): Results of a Randomized, Placebo-Controlled, Dou
ble-Blind Clinical Trial«, Clinical Nutrition ESPEN 24 (April 2018): 
22–30, https://doi.org/10.1016/j.clnesp.2018.01.067.

145	 J. Hellhammer et al., »Effects of Soy Lecithin Phosphatidic Acid and 
Phosphatidylserine Complex (PAS) on the Endocrine and Psycho
logical Responses to Mental Stress«, Stress 7, no.  2 (2004): 119–26, 
https://doi.org/10.1080/10253890410001728379.

146	 Juliane Hellhammer et  al., »Omega-3 Fatty Acids Administered in 
Phosphatidylserine Improved Certain Aspects of High Chronic Stress 
in Men«, Nutrition Research 32, no. 4 (2012): 241–50, https://doi.org/
10.1016/j.nutres.2012.03.003.

147	 Juliane Hellhammer et  al., »A Soy-Based Phosphatidylserine/ 
Phosphatidic Acid Complex (PAS) Normalizes the Stress Reactivity 
of Hypothalamus-Pituitary-Adrenal-Axis in Chronically Stressed 
Male Subjects: A Randomized, Placebo-Controlled Study«, Lipids in 
Health and Disease 13 (July 2014): 121, https://doi.org/10.1186/1476-
511X-13-121.

148	 Emilija Ivanova Stojcheva and José Carlos Quintela, »The Effective-
ness of Rhodiola rosea L. Preparations in Alleviating Various Aspects 
of Life-Stress Symptoms and Stress-Induced Conditions – Encoura-

https://doi.org/10.1248/cpb.19.1257
https://doi.org/10.1248/cpb.19.1257
https://doi.org/10.1016/j.plipres.2014.06.002
https://doi.org/10.1159/000125593
https://doi.org/10.1159/000125593
https://doi.org/10.1016/j.clnesp.2018.01.067
https://doi.org/10.1080/10253890410001728379
https://doi.org/10.1016/j.nutres.2012.03.003
https://doi.org/10.1016/j.nutres.2012.03.003
https://doi.org/10.1186/1476-511X-13-121
https://doi.org/10.1186/1476-511X-13-121


90

Anmerkungen zum Titel »Protocols«

ging Clinical Evidence«, Molecules 27, no. 12 (2022): 3902, https://doi.
org/10.3390/molecules27123902.

149	 »Assessment Report on Rhodiola rosea L., rhizoma et radix«, Com-
mittee on Herbal Medicinal Products, European Medicines Agency, 
March 27, 2012, https://www.pharmacompass.com/pAssets/pdf/
pubchem/rhodiola-rosea-l.pdf.

150	 V. Darbinyan et  al., »Rhodiola rosea in Stress Induced Fatigue  – 
A Double Blind Cross-Over Study of a Standardized Extract SHR-5 
with a Repeated Low-Dose Regimen on the Mental Performance of 
Healthy Physicians During N.

151	 V.A. Shevtsov et al., »A Randomized Trial of Two Different Doses of a 
SHR-5 Rhodiola rosea Extract Versus Placebo and Control of Capa
city for Mental Work«, Phytomedicine 10, no.  2–3 (2003): 95–105, 
https://doi.org/10.1078/094471103321659780.

152	 Erik M. G. Olsson et  al., »A Randomised, Double-Blind, Placebo-
Controlled, Parallel-Group Study of the Standardised Extract SHR-5 
of the Roots of Rhodiola rosea in the Treatment of Subjects with 
Stress-Related Fatigue«, Planta Medica 75, no.  2 (2009): 105–12, 
https://doi.org/10.1055/s-0028-1088346.

153	 A. Panossian et  al., »Rosenroot (Rhodiola rosea): Traditional Use, 
Chemical Composition, Pharmacology and Clinical Efficacy«, Phyto­
medicine 17, no.  7 (2010): 481–93, https://doi.org/10.1016/j.phymed. 
2010.02.002.

154	 Aaron Hernández-Santana et  al., »A Rhodiola Rosea Root Extract 
Protects Skeletal Muscle Cells Against Chemically Induced Oxidative 
Stress by Modulating Heat Shock Protein 70 (HSP70) Expression«, 
Phytotherapy Research 28, no. 4 (2014): 623–28, https://doi.org/10.1002/
ptr.5046.

155	 Tyler D. Williams et al., »Effects of Short-Term Golden Root Extract 
(Rhodiola rosea) Supplementation on Resistance Exercise Perfor-
mance«, International Journal of Environmental Research and Public 
Health 18, no. 13 (2021): 6953, https://doi.org/10.3390/ijerph18136953.

https://doi.org/10.3390/molecules27123902
https://doi.org/10.3390/molecules27123902
https://www.pharmacompass.com/pAssets/pdf/pubchem/rhodiola-rosea-l.pdf
https://www.pharmacompass.com/pAssets/pdf/pubchem/rhodiola-rosea-l.pdf
https://doi.org/10.1078/094471103321659780
https://doi.org/10.1055/s-0028-1088346
https://doi.org/10.1016/j.phymed.2010.02.002
https://doi.org/10.1016/j.phymed.2010.02.002
https://doi.org/10.1002/ptr.5046
https://doi.org/10.1002/ptr.5046
https://doi.org/10.3390/ijerph18136953


91

Anmerkungen zum Titel »Protocols«

Teil 4:  
Routinen für die Ernährung

1	 Ming-Li Sun et al., »Intermittent Fasting and Health Outcomes: An 
Umbrella Review of Systematic Reviews and Meta-Analyses of Ran-
domised Controlled Trials«, EClinicalMedicine (Oxford) 70 (April 
2024): 102519, https://doi.org/10.1016/j.eclinm.2024.102519. 

2	 Andrew Huberman, »How Different Diets Impact Your Health | 
Dr. Christopher Gardner«, Huberman Lab, podcast audio, January 29, 
2024, https://www.hubermanlab.com/episode/how-different-diets-
impact-your-health-dr-christopher-gardner.

3	 Andrew Huberman, »Dr Layne Norton: The Sciece of Eating for 
Health, Fat Loss, and Lean Muscle«, Huberman Lab, podcast audio, 
November 7, 2022, https://www.hubermanlab.com/episode/dr-layne-
norton-the-science-of-eating-for-health-fat-loss-and-lean-muscle; 
Andrew Huberman, »Dr. Layne Norton: Tools for Nutrition &  Fit-
ness«, Huberman Lab, podcast audio, August 12, 2024, https://www.
hubermanlab.com/episode/dr-layne-norton-tools-for-nutrition-
fitness; Andrew Huberman, »Alan Aragon: How to Lose Fat and Gain 
Muscle with Nutrition«, Huberman Lab, podcast audio, July 7, 2025, 
https://www.hubermanlab.com/episode/how-to-lose-fat-gain-
muscle-with-nutrition-alan-aragon.

4	 Andrew Huberman, »Dr. Gabrielle Lyon: How to Exercise & Eat for 
Optimal Health &  Longevity«, Huberman Lab, podcast audio, June 
24, 2024, https://www.hubermanlab.com/episode/dr-gabrielle-lyon-
how-to-exercise-eat-for-optimal-health-longevity; Andrew Huberman, 
»Dr. Robert Lustig: How Sugar &  Processed Foods Impact Your 
Health«, Huberman Lab, podcast audio, December 18, 2023, https://
www.hubermanlab.com/episode/dr-robert-lustig-how-sugar-
processed-foods-impact-your-health.

5	 Andrew Huberman, »Dr. Justin Sonnenburg: How to Build, Maintain 
&  Repair Gut Health«, Huberman Lab, podcast audio, October 2, 
2023, https://www.hubermanlab.com/episode/dr-justin-sonnenburg-
how-to-build-maintain-and-repair-gut-health.

https://doi.org/10.1016/j.eclinm.2024.102519
https://www.hubermanlab.com/episode/how-different-diets-impact-your-health-dr-christopher-gardner
https://www.hubermanlab.com/episode/how-different-diets-impact-your-health-dr-christopher-gardner
https://www.hubermanlab.com/episode/dr-layne-norton-the-science-of-eating-for-health-fat-loss-and-lean-muscle
https://www.hubermanlab.com/episode/dr-layne-norton-the-science-of-eating-for-health-fat-loss-and-lean-muscle
https://www.hubermanlab.com/episode/dr-layne-norton-tools-for-nutrition-fitness
https://www.hubermanlab.com/episode/dr-layne-norton-tools-for-nutrition-fitness
https://www.hubermanlab.com/episode/dr-layne-norton-tools-for-nutrition-fitness
https://www.hubermanlab.com/episode/how-to-lose-fat-gain-muscle-with-nutrition-alan-aragon
https://www.hubermanlab.com/episode/how-to-lose-fat-gain-muscle-with-nutrition-alan-aragon
https://www.hubermanlab.com/episode/dr-gabrielle-lyon-how-to-exercise-eat-for-optimal-health-longevity
https://www.hubermanlab.com/episode/dr-gabrielle-lyon-how-to-exercise-eat-for-optimal-health-longevity
https://www.hubermanlab.com/episode/dr-robert-lustig-how-sugar-processed-foods-impact-your-health
https://www.hubermanlab.com/episode/dr-robert-lustig-how-sugar-processed-foods-impact-your-health
https://www.hubermanlab.com/episode/dr-robert-lustig-how-sugar-processed-foods-impact-your-health
https://www.hubermanlab.com/episode/dr-justin-sonnenburg-how-to-build-maintain-and-repair-gut-health
https://www.hubermanlab.com/episode/dr-justin-sonnenburg-how-to-build-maintain-and-repair-gut-health


92

Anmerkungen zum Titel »Protocols«

6	 Andrew Huberman, »Dr. Chris Palmer: Diet & Nutrition for Mental 
Health«, Huberman Lab, podcast audio, November 21, 2022, https://
www.hubermanlab.com/episode/dr-chris-palmer-diet-nutrition-for-
mental-health.

7	 Andrew Huberman, »Satchin Panda: Intermittent Fasting to Improve 
Health, Cognition and Longevity«, The Huberman Lab Podcast, 
March 13, 2023, https://www.hubermanlab.com/episode/dr-satchin-
panda-intermittent-fasting-to-improve-health-cognition-and-
longevity.

8	 Preethi Srikanthan and Arun S. Karlamangla, »Muscle Mass Index as 
a Predictor of Longevity in Older Adults«, The American Journal of 
Medicine 127, no. 6 (2014): 547–53, https://doi.org/10.1016/j.amjmed. 
2014.02.007; Dong Hoon Lee and Edward L. Giovannucci, »Body 
Composition and Mortality in the General Population: A Review of 
Epidemiologic Studies«, Experimental Biology and Medicine 243 
(2018): 1273–83, https://doi.org/10.1177/1535370218818161.

9	 National Center for Health Statistics, »Obesity and Overweight«, 
Centers for Disease Control and Prevention (CDC), last reviewed 
March 6, 2026, https://www.cdc.gov/nchs/fastats/obesity-overweight.
htm.

10	 C. Johansson et al., »Bone Mineral Density Is a Predictor of Survival«, 
Calcified Tissue International 63, no. 3 (1998): 190–96, https://doi.org/
10.1007/s002239900513.

11	 Jay R. Hoffman and Michael J. Falvo, »Protein  – Which Is Best?«, 
Journal of Sports Science & Medicine 3, no. 3 (2004): 118–30, https://
pubmed.ncbi.nlm.nih.gov/24482589/.

12	 U. S. Food and Drug Administration, »FDA’s Updated ›Healthy‹ 
Claim Definition – Factsheet«, December 2024, https://www.fda.gov/
media/184535/download?attachment.

13	 T. Brock Symons et al., »A Moderate Serving of High-Quality Protein 
Maximally Stimulates Skeletal Muscle Protein Synthesis in Young and 
Elderly Subjects«, Journal of the American Dietetic Association 109, 
no. 9 (2009): 1582–86, https://doi.org/10.1016/j.jada.2009.06.369.

14	 Jorn Trommelen et al., »The Anabolic Response to Protein Ingestion 

https://www.hubermanlab.com/episode/dr-chris-palmer-diet-nutrition-for-mental-health
https://www.hubermanlab.com/episode/dr-chris-palmer-diet-nutrition-for-mental-health
https://www.hubermanlab.com/episode/dr-chris-palmer-diet-nutrition-for-mental-health
https://www.hubermanlab.com/episode/dr-satchin-panda-intermittent-fasting-to-improve-health-cognition-and-longevity
https://www.hubermanlab.com/episode/dr-satchin-panda-intermittent-fasting-to-improve-health-cognition-and-longevity
https://www.hubermanlab.com/episode/dr-satchin-panda-intermittent-fasting-to-improve-health-cognition-and-longevity
https://doi.org/10.1016/j.amjmed.2014.02.007
https://doi.org/10.1016/j.amjmed.2014.02.007
https://doi.org/10.1177/1535370218818161
https://www.cdc.gov/nchs/fastats%20/obesity-overweight.htm
https://www.cdc.gov/nchs/fastats%20/obesity-overweight.htm
https://doi.org/10.1007/s002239900513
https://doi.org/10.1007/s002239900513
https://pubmed.ncbi.nlm.nih.gov/24482589/
https://pubmed.ncbi.nlm.nih.gov/24482589/
https://www.fda.gov/media/184535/download?attachment
https://www.fda.gov/media/184535/download?attachment
https://doi.org/10.1016/j.jada.2009.06.369


93

Anmerkungen zum Titel »Protocols«

During Recovery from Exercise Has No Upper Limit in Magnitude 
and Duration In Vivo in Humans«, Cell Reports Medicine 4, no.  12 
(2023): 101324, https://doi.org/10.1016/j.xcrm.2023.101324.

15	 Brad Jon Schoenfeld and Alan Albert Aragon, »How Much Protein 
Can the Body Use in a Single Meal for Muscle-Building? Implications 
for Daily Protein Distribution«, Journal of the International Society of 
Sports Nutrition 15, no.  10 (February 2018), https://doi.org/10.1186/
s12970-018-0215-1.

16	 Damoon Ashtary-Larky et al., »Effects of Intermittent Fasting Com-
bined with Resistance Training on Body Composition: A Systematic 
Review and Meta-Analysis«, Physiology &  Behavior 237 (August 
2021): 113453, https://doi.org/10.1016/j.physbeh.2021.113453.

17	 Jorn Trommelen et al., »The Anabolic Response to Protein Ingestion 
during Recovery from Exercise Has No Upper Limit in Magnitude 
and Duration in Vivo in Humans«, Cell Reports Medicine 4, no.  12 
(December 2023): 101324, https://doi.org/10.1016/j.xcrm.2023.101324.

18	 Ioannis Delimaris, »Adverse Effects Associated with Protein Intake 
above the Recommended Dietary Allowance for Adults«, ISRN Nutri­
tion 2013, (July 2013): 126929, https://doi.org/10.5402/2013/126929.

19	 María B. Birkisdóttir et al., »Unlike Dietary Restriction, Rapamycin 
Fails to Extend Lifespan and Reduce Transcription Stress in Progeroid 
DNA Repair-Deficient Mice«, Aging Cell 20, no. 2 (February 2021): 
e13302, https://doi.org/10.1111/acel.13302.

20	 Robert Oh et  al., »Low-carbohydrate diet«, StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; January 2026.

21	 Kirsty J. Martin-McGill et  al., »Ketogenic Diets for Drug-Resistant 
Epilepsy«, Cochrane Database of Systematic Reviews 6, article no. 
CD001903 (2020), https://doi.org/10.1002/14651858.CD001903pub5.

22	 Shebani Sethi et al., »Ketogenic Diet Intervention on Metabolic and 
Psychiatric Health in Bipolar and Schizophrenia: A Pilot Trial«, Psy­
chiatry Research 335, article no. 115866 (2024), https://doi.org/10.1016/ 
j.psychres.2024.115866.

23	 Drew D. Decker et al., »A Pilot Study Examining a Ketogenic Diet as 
an Adjunct Therapy in College Students with Major Depressive Dis-

https://doi.org/10.1016/j.xcrm.2023.101324
https://doi.org/10.1186/s12970-018-0215-1
https://doi.org/10.1186/s12970-018-0215-1
https://doi.org/10.1016/j.physbeh.2021.113453
https://doi.org/10.1016/j.xcrm.2023.101324
https://doi.org/10.5402/2013/126929
https://doi.org/10.1111/acel.13302
https://doi.org/10.1002/14651858.CD001903pub5
https://doi.org/10.1016/j.psychres.2024.115866
https://doi.org/10.1016/j.psychres.2024.115866


94

Anmerkungen zum Titel »Protocols«

order«, Translational Psychiatry 15, article no. 322 (2025), https://doi.
org/10.1038/s41398-025-03544-8.

24	 You can read more about this diet at Paul Saladino, MD, www.paul 
saladinomd.com.

25	 A wealth of peer-reviewed literature documents the problems with 
how starch is consumed in modern, Western diets. Here are a few 
examples for further reading: Erik E. J. G. Aller et al., »Starches, Su-
gars and Obesity«, Nutrients 3, no. 3 (2011): 341–69, https://doi.org/
10.3390/nu3030341; Tera L. Fazzino et al., »Meal Composition During 
an Ad Libitum Buffet Meal and Longitudinal Predictions of Weight 
and Percent Body Fat Change: The Role of Hyper-Palatable, Energy 
Dense, and Ultra-Processed Foods«, Appetite 167, article no. 105592 
(December 1, 2021), https://doi.org/10.1016/j.appet.2021.105592; Tera 
L. Fazzino et al., »Hyper-Palatable Foods: Development of a Quanti-
tative Definition and Application to the US Food System Database«, 
Obesity 27, no. 11 (2019): 1761–68, https://doi.org/10.1002/oby.22639.

26	 Carlos A. Monteiro et  al., »Ultra-Processed Foods: What They Are 
and How to Identify Them«, Public Health Nutrition 22, no. 5 (2019): 
936–41, https://doi.org/10.1017/S1368980018003762; Kevin D. Hall 
et al., »Ultra-processed diets cause excess calorie intake and weight 
gain: an inpatient randomized controlled trial of ad libitum food 
intake«, Cell Metabolism 30, no.  1 (July 2019): 67-77.e3, https://doi.
org/10.1016/j.cmet.2019.05.008.

27	 Bob Murray and Christine Rosenbloom, »Fundamentals of Glycogen 
Metabolism for Coaches and Athletes«, Nutrition Reviews 76, no. 4 
(2018): 243–59, https://doi.org/10.1093/nutrit /nuy001.

28	 Nicola Veronese et al., »The Impact of Dietary Fiber Consumption on 
Human Health: An Umbrella Review of Evidence from 17,155,277 In-
dividuals«, Clinical Nutrition 51 (August 2025): 325–33, https://doi.
org/10.1016/j.clnu.2025.06.021; Sara B. Seidelmann et  al., »Dietary 
Carbohydrate Intake and Mortality: A Prospective Cohort Study and 
Meta-Analysis«, The Lancet Public Health 3, no. 9 (2018): E419–E428, 
https://doi.org/10.1016/S2468-2667(18)30135-X.

29	 Masoumeh Akhlaghi, »The Role of Dietary Fibers in Regulating 

https://doi.org/10.1038/s41398-025-03544-8
https://doi.org/10.1038/s41398-025-03544-8
http://www.paulsaladinomd.com
http://www.paulsaladinomd.com
https://doi.org/10.3390/nu3030341
https://doi.org/10.3390/nu3030341
https://doi.org/10.1016/j.appet.2021.105592
https://doi.org/10.1002/oby.22639
https://doi.org/10.1017/S1368980018003762
https://doi.org/10.1016/j.cmet.2019.05.008
https://doi.org/10.1016/j.cmet.2019.05.008
https://doi.org/10.1093/nutrit%20/nuy001
https://doi.org/10.1016/j.clnu.2025.06.021
https://doi.org/10.1016/j.clnu.2025.06.021
https://doi.org/10.1016/S2468-2667(18)30135-X


95

Anmerkungen zum Titel »Protocols«

Appetite, an Overview of Mechanisms and Weight Consequences«, 
Critical Reviews in Food Science and Nutrition 64, no. 10 (2024): 3139–
50, https://doi.org/10.1080/10408398.2022.2130160; Eliana Bistriche 
Giuntini et  al., »The Effects of Soluble Dietary Fibers on Glycemic 
Response: An Overview and Futures Perspectives«, Foods 11, no. 23 
(2022): 3934, https://doi.org/10.3390/foods11233934.

30	 Pei Qin et  al., »Fried-food consumption and risk of cardiovascular 
disease and all-cause mortality: a meta-analysis of observational 
studies«, Heart 107 (2021): 1567-75, https://doi.org/10.1136/heart-
jnl-2020-317883; Taraka V. Gadiraju et al., »Fried food consumption 
and cardiovascular health: a review of current evidence«, Nutrients 7, 
no.  10 (Oct 2015): 8424-30, https://doi.org/10.3390/nu7105404; Anli 
Wang et al., »High fried food consumption impacts anxiety and de-
pression due to lipid metabolism disturbance and neuroinflam
mation«, Proceedings of the National Academy of Sciences U. S. A. 120, 
no. 18 (2023): e2221097120, https://doi.org/10.1073/pnas.2221097120.

31	 Carole Bartolotto, »Does Consuming Sugar and Artificial Sweeteners 
Change Taste Preferences?«, The Permanente Journal 19, no. 3 (2015): 
81–84, https://doi.org/10.7812/TPP/14-229.

32	 Di Qin et al., »Sugar Addiction: Neural Mechanisms and Health Im-
plications«, Brain and Behavior 15, no. 7 (2025): e70338, https://doi.
org/10.1002/brb3.70338.

33	 Emily J Endy et al., »Added Sugar Intake Is Associated with Weight 
Gain and Risk of Developing Obesity over 30 Years: The CARDIA 
Study«, Nutrition, Metabolism and Cardiovascular Diseases 34, no. 2 
(February 2024), https://doi.org/10.1016/j.numecd.2023.10.022; 
Quanhe Yang et  al., »Added Sugar Intake and Cardiovascular Dis
eases Mortality among US Adults«, JAMA Internal Medicine 174, no. 4 
(April 2014): 516–24, https://doi.org/10.1001/jamainternmed.2013. 
13563.

34	 Anika Knüppel et al., »Sugar Intake from Sweet Food and Beverages, 
Common Mental Disorder and Depression: Prospective Findings 
from the Whitehall II Study«, Scientific Reports 7, no. 1 (2017): 6287, 
https://doi.org/10.1038/s41598-017-05649-7.

https://doi.org/10.1080/10408398.2022.2130160
https://doi.org/10.3390/foods11233934
https://doi.org/10.1136/heartjnl-2020-317883
https://doi.org/10.1136/heartjnl-2020-317883
https://doi.org/10.3390/nu7105404
https://doi.org/10.1073/pnas.2221097120
https://doi.org/10.7812/TPP/14-229
https://doi.org/10.1002/brb3.70338
https://doi.org/10.1002/brb3.70338
https://doi.org/10.1016%20/j.numecd.2023.10.022
https://doi.org/10.1001/jamainternmed.2013.13563
https://doi.org/10.1001/jamainternmed.2013.13563
https://doi.org/10.1038/s41598-017-05649-7


96

Anmerkungen zum Titel »Protocols«

35	 Melissa M. Lane et al., »Ultra-Processed Food Exposure and Adverse 
Health Outcomes: Umbrella Review of Epidemiological Meta-Analy-
ses«, BMJ 384 (February 2024): e077310, https://doi.org/10.1136/bmj-
2023-077310.

36	 For a helpful review of the data and debates around dietary fat, see 
Nita G. Forouhi et al., »Dietary Fat and Cardiometabolic Health: Evi-
dence, Controversies, and Consensus for Guidance«, BMJ 361 (June 
2018): k2139, https://doi.org/10.1136/bmj.k2139.

37	 Jade Berg, Neda Seyedsadjadi, and Ross Grant, »Saturated Fatty Acid 
Intake Is Associated with Increased Inflammation, Conversion of 
Kynurenine to Tryptophan, and Delta-9 Desaturase Activity in 
Healthy Humans«, International Journal of Tryptophan Research 13 
(January 2020): 117864692098194, https://doi.org/10.1177/1178646920 
981946; Xiao Ma et al., »Excessive Intake of Sugar: An Accomplice of 
Inflammation«, Frontiers in Immunology 13, no. 13 (August 31, 2022), 
https://doi.org/10.3389/fimmu.2022.988481.

38	 Jibran A. Wali et al., »Cardio-Metabolic Effects of High-Fat Diets and 
Their Underlying Mechanisms  – a Narrative Review«, Nutrients 12, 
no. 5 (May 2020): 1505, https://doi.org/10.3390/nu12051505.

39	 Lijuan Han et al., »Environmental Stress-Stable Bigels Structured by 
Sitosterol–Oryzanol and Guar Gum: Dual-Network Mechanism and 
Food-Relevant Applications«, Food Hydrocolloids 173 (April 2026): 
112248, https://doi.org/10.1016/j.foodhyd.2025.112248.

40	 Marta Guasch-Ferré et  al., »Consumption of Olive Oil and Risk of 
Total and Cause-Specific Mortality among U.S. Adults«, Journal of the 
American College of Cardiology 79, no. 2 (January 18, 2022): 101–12, 
https://doi.org/10.1016/j.jacc.2021.10.041; Pamela de Aguiar Sobral, 
Roberta Fontanive Miyahira, and Lilia Zago, »Health Outcomes Re
lated to the Consumption of Olive Products: A Brief Review«, Plant 
Foods for Human Nutrition 78, no.  4 (November 2023): 643–53, 
https://doi.org/10.1007/s11130-023-01119-w.

41	 Alexis A. Hung et  al., »The Ketogenic Diet: An Anti-Inflammatory 
Treatment for Schizophrenia?«, Journal of Inflammation Research 18 
(December 2025): 16761–71, https://doi.org/10.2147/JIR.S540859; 

https://doi.org/10.1136/bmj-2023-077310
https://doi.org/10.1136/bmj-2023-077310
https://doi.org/10.1136/bmj.k2139
https://doi.org/10.1177/1178646920981946
https://doi.org/10.1177/1178646920981946
https://doi.org/10.3389/fimmu.2022.988481
https://doi.org/10.3390/nu12051505
https://doi.org/10.1016/j.foodhyd.2025.112248
https://doi.org/10.1016/j.jacc.2021.10.041
https://doi.org/10.1007/s11130-023-01119-w
https://doi.org/10.2147/JIR.S540859


97

Anmerkungen zum Titel »Protocols«

Carmen Rubio et al., »Impact of the Ketogenic Diet on Neurological 
Diseases: A Review«, Life 15, no. 1 (2025): 71, https://doi.org/10.3390/
life15010071.

42	 Joyce A. Nettleton et  al., »Saturated Fat Consumption and Risk of 
Coronary Heart Disease and Ischemic Stroke: A Science Update«, 
Annals of Nutrition &  Metabolism 70, no.  1 (April 1, 2017): 26–33, 
https://doi.org/10.1159/000455681.

43	 Vicente Javier Clemente-Suárez et al., »The Burden of Carbohydrates 
in Health and Disease«, Nutrients 14, no. 18 (2022): 3809, https://doi.
org/10.3390/nu14183809.

44	 Herman Pontzer et al., »Daily Energy Expenditure through the Hu-
man Life Course«, Science 373, no.  6556 (August 2021): 808–12, 
https://doi.org/10.1126/science.abe5017.

45	 Christian von Loeffelholz and Andreas L. Birkenfeld. »Non-exercise 
activity thermogenesis in human energy homeostasis«, in: Fein-
gold KR et al., editors. Endotext [Internet]. South Dartmouth (MA): 
MD-Text.com, Inc.; 2000-, https://www.ncbi.nlm.nih.gov/sites/books/ 
NBK279077/.

46	 Gary John Slater et al., »Is an Energy Surplus Required to Maximize 
Skeletal Muscle Hypertrophy Associated with Resistance Training«, 
Frontiers in Nutrition 6 (August 2019): 131, https://doi.org/10.3389/
fnut.2019.00131.

47	 Alex S. Ribeiro et al., »Effects of Different Dietary Energy Intake Fol-
lowing Resistance Training on Muscle Mass and Body Fat in Body-
builders: A Pilot Study«, Journal of Human Kinetics 70, no. 1 (Novem-
ber 2019): 125–34, https://doi.org/10.2478/hukin-2019-0038.

48	 John C. Peters et al., »The Effects of Water and Non-Nutritive Swee
tened Beverages on Weight Loss and Weight Maintenance: A  Ran
domized Clinical Trial«, Obesity 24, no. 2 (December 2015): 297–304, 
https://doi.org/10.1002/oby.21327.

49	 G. Pagliai et al., »Consumption of Ultra-Processed Foods and Health 
Status: A Systematic Review and Meta-Analysis«, British Journal of 
Nutrition 125, no. 3 (2021): 308–18, https://doi.org/10.1017/S000711452 
0002688.

https://doi.org/10.3390/life15010071
https://doi.org/10.3390/life15010071
https://doi.org/10.1159/000455681
https://doi.org/10.3390/nu14183809
https://doi.org/10.3390/nu14183809
https://doi.org/10.1126/science.abe5017
https://www.ncbi.nlm.nih.gov/sites/books/NBK279077/
https://www.ncbi.nlm.nih.gov/sites/books/NBK279077/
https://doi.org/10.3389/fnut.2019.00131
https://doi.org/10.3389/fnut.2019.00131
https://doi.org/10.2478/hukin-2019-0038
https://doi.org/10.1002/oby.21327
https://doi.org/10.1017/S0007114520002688
https://doi.org/10.1017/S0007114520002688


98

Anmerkungen zum Titel »Protocols«

50	 Melissa M. Lane et  al., »Ultra-Processed Food Consumption and 
Mental Health: A Systematic Review and Meta-Analysis of Observa-
tional Studies«, Nutrients 14, no.  13 (2022): 2568, https://doi.org/
10.3390/nu14132568; Lane et al., »Ultra-Processed Food Exposure and 
Adverse Health Outcomes«; Huiping Li et al., »Association of Ultra-
processed Food Consumption with Risk of Dementia: A Prospective 
Cohort Study«, Neurology 99, no. 10 (2022): e1056–e1066, https://doi.
org/10.1212/WNL.0000000000200871; Shenghao Yuan et  al., »Asso
ciations of Ultra-Processed Food Intake and ItsCirculating Metabo
lomic Signature with Mental Disorders in Middle-Aged and Older 
Adults«, Nutrients 17, no.  9 (2025): 1582, https://doi.org/10.3390/
nu17091582.

51	 Ryan J. Koene et al., »Shared Risk Factors in Cardiovascular Disease 
and Cancer«, Circulation 133, no.  11 (2016): 1104–14, https://doi.
org/10.1161/CIRCULATIONAHA.115.020406.

52	 Sonia S. Anand et al., »Food Consumption and Its Impact on Cardio-
vascular Disease: Importance of Solutions Focused on the Globalized 
Food System: A Report from the Workshop Convened by the World 
Heart Federation«, Journal of the American College of Cardiology 66, 
no. 14 (2015): 1590–614, https://doi.org/10.1016/j.jacc.2015.07.050.

53	 Véronique Bouvard et al., »Carcinogenicity of Consumption of Red 
and Processed Meat«, The Lancet Oncology 16, no.  16 (2015): 1599–
600, https://doi.org/10.1016/S1470-2045(15)00444-1; Renata Micha 
et al., »Red and Processed Meat Consumption and Risk of Incident 
Coronary Heart Disease, Stroke, and Diabetes Mellitus: A Systematic 
Review and Meta-Analysis«, Circulation 121, no. 21 (2010): 2271–83, 
https://doi.org/10.1161/CIRCULATIONAHA.109.924977.

54	 Renata Micha et al., »Association Between Dietary Factors and Mor-
tality from Heart Disease, Stroke, and Type 2 Diabetes in the United 
States«, JAMA 317, no. 9 (2017): 912–24, https://doi.org/10.1001/jama. 
2017.0947.

55	 »Why Good Nutrition Is Important«, Center for Science in the 
Public Interest, n.d., https://www.cspi.org/eating-healthy/why-good-
nutrition-important.

https://doi.org/10.3390/nu14132568
https://doi.org/10.3390/nu14132568
https://doi.org/10.1212/WNL.0000000000200871
https://doi.org/10.1212/WNL.0000000000200871
https://doi.org/10.3390/nu17091582
https://doi.org/10.3390/nu17091582
https://doi.org/10.1161/CIRCULATIONAHA.115.020406
https://doi.org/10.1161/CIRCULATIONAHA.115.020406
https://doi.org/10.1016/j.jacc.2015.07.050
https://doi.org/10.1016/S1470-2045(15)00444-1
https://doi.org/10.1161/CIRCULATIONAHA.109.924977
https://doi.org/10.1001/jama.2017.0947
https://doi.org/10.1001/jama.2017.0947
https://www.cspi.org/eating-healthy/why-good-nutrition-important
https://www.cspi.org/eating-healthy/why-good-nutrition-important


99

Anmerkungen zum Titel »Protocols«

56	 David J.A. Jenkins et  al., »Nibbling Versus Gorging: Metabolic Ad-
vantages of Increased Meal Frequency«, The New England Journal of 
Medicine 321, no. 14 (1989): 929–34, https://doi.org/10.1056/NEJM1989 
10053211403.

57	 Jameason D. Cameron et al., »Increased Meal Frequency Does Not 
Promote Greater Weight Loss in Subjects Who Were Prescribed an 
8-Week Equi-Energetic Energy-Restricted Diet«, British Journal of 
Nutrition 103, no.  8 (2010): 1098–101, https://doi.org/10.1017/S0007 
114509992984.

58	 Ruth E. Patterson et al., »Intermittent Fasting and Human Metabolic 
Health«, Journal of the Academy of Nutrition and Dietetics 115, no. 8 
(2015): 1203–12, https://doi.org/10.1016/j.jand.2015.02.018. 

59	 Sally Adee, »Does Intermittent Fasting Live Up to the Hype?«, New 
York Times, January 26, 2026, https://www.nytimes.com/2026/01/26/
well/eat/intermittent-fasting.html.

60	 Deying Liu et al., »Calorie Restriction with or Without Time-Restric-
ted Eating in Weight Loss«, The New England Journal of Medicine 386, 
no. 16 (2022): 1495–504, https://doi.org/10.1056/NEJMoa2114833.

61	 Fran Smith, »Can Fasting Help You Live Longer? Here’s What the 
Science Says«, National Geographic, January 17, 2023, https://www.
nationalgeographic.com/magazine/article/can-fasting-help-you-live-
longer-what-the-science-says.

62	 Arthur V. Everitt and David G. Le Couteur, »Life Extension by Calorie 
Restriction in Humans«, Annals of the New York Academy of Sciences 
1114, no. 1 (2007): 428–33, https://doi.org/10.1196/annals.1396.005.

63	 Megumi Hatori et  al., »Time-Restricted Feeding without Reducing 
Caloric Intake Prevents Metabolic Diseases in Mice Fed a High-Fat 
Diet«, Cell Metabolism 15, no. 6 (June 2012): 848–60, https://doi.org/
10.1016/j.cmet.2012.04.019.

64	 Mark P. Mattson et  al., »Meal Frequency and Timing in Health 
and  Disease«, Proceedings of the National Academy of Sciences 111, 
no. 47 (November 2014): 16647–53, https://doi.org/10.1073/pnas.14139 
65111.

65	 Li-Ming Yan, »Chronobiological Perspectives: Association Between 

https://doi.org/10.1056/NEJM198910053211403
https://doi.org/10.1056/NEJM198910053211403
https://doi.org/10.1017/S0007114509992984
https://doi.org/10.1017/S0007114509992984
https://doi.org/10.1016/j.jand.2015.02.018
https://www.nytimes.com/2026/01/26/well/eat/intermittent-fasting.html
https://www.nytimes.com/2026/01/26/well/eat/intermittent-fasting.html
https://doi.org/10.1056/NEJMoa2114833
https://www.nationalgeographic.com/magazine/article/can-fasting-help-you-live-longer-what-the-science-says
https://www.nationalgeographic.com/magazine/article/can-fasting-help-you-live-longer-what-the-science-says
https://www.nationalgeographic.com/magazine/article/can-fasting-help-you-live-longer-what-the-science-says
https://doi.org/10.1196/annals.1396.005
https://doi.org/10.1016/j.cmet.2012.04.019
https://doi.org/10.1016/j.cmet.2012.04.019
https://doi.org/10.1073/pnas.1413965111
https://doi.org/10.1073/pnas.1413965111


100

Anmerkungen zum Titel »Protocols«

Meal Timing and Sleep Quality«, PLOS One 19, no. 8 (2024): e0308172, 
https://doi.org/10.1371/journal.pone.0308172.

66	 Gabrielle Brandenberger and Laurence Weibel, »The 24-h Growth 
Hormone Rhythm in Men: Sleep and Circadian Influences Ques
tioned«, Journal of Sleep Research 13, no. 3 (2004): 251–55, https://doi.
org/10.1111/j.1365-2869.2004.00415.x.

67	 Marie-Pierre St-Onge et  al., »The Interrelationship Between Sleep, 
Diet, and Glucose Metabolism«, Sleep Medicine Reviews 69 (June 
2023): 101788, https://doi.org/10.1016/j.smrv.2023.101788.

68	 Arturo Figueroa et al., »Effects of Milk Proteins and Combined Exer-
cise Training on Aortic Hemodynamics and Arterial Stiffness in 
Young Obese Women with High Blood Pressure«, American Journal 
of Hypertension 27, no.  3 (March 2014): 338–44, https://doi.org/
10.1093/ajh /hpt224.

69	 Matt Ulgherait et  al., »Circadian Autophagy Drives iTRF-Mediated 
Longevity«, Nature 598 (2021): 353–58, https://doi.org/10.1038/
s41586-021-03934-0.

70	 Sebastian Brandhorst et  al., »A Periodic Diet That Mimics Fasting 
Promotes Multi-System Regeneration, Enhanced Cognitive Per
formance, and Healthspan«, Cell Metabolism 22, no. 1 (2015): 86–99, 
https://doi.org/10.1016/j.cmet.2015.05.012.

71	 Ki Wung Chung and Hae Young Chung, »The Effects of Calorie Res-
triction on Autophagy: Role on Aging Intervention«, Nutrients 11, 
no. 12 (2019): 2923, https://doi.org/10.3390/nu11122923.

72	 Frank Madeo et al., »Essential Role for Autophagy in Life Span Exten-
sion«, Journal of Clinical Investigation 125, no. 1 (2015): 85–93, https://
doi.org/10.1172/JCI73946.

73	 Richard Weindruch and Rajindar S. Sohal, »Caloric Intake and 
Aging«, The New England Journal of Medicine 337, no. 14 (1997): 986–
94, https://doi.org/10.1056/NEJM199710023371407.

74	 Jens Frey Halling and Henriette Pilegaard, »Autophagy-Depen-
dent Beneficial Effects of Exercise«, Cold Spring Harbor Perspectives in 
Medicine 7, no.  8 (March 2017): a029777, https://doi.org/10.1101/
cshperspect.a029777.

https://doi.org/10.1371/journal.pone.0308172
https://doi.org/10.1111/j.1365-2869.2004.00415.x
https://doi.org/10.1111/j.1365-2869.2004.00415.x
https://doi.org/10.1016/j.smrv.2023.101788
https://doi.org/10.1093/ajh%20/hpt224
https://doi.org/10.1093/ajh%20/hpt224
https://doi.org/10.1038/s41586-021-03934-0
https://doi.org/10.1038/s41586-021-03934-0
https://doi.org/10.1016/j.cmet.2015.05.012
https://doi.org/10.3390/nu11122923
https://doi.org/10.1172/JCI73946
https://doi.org/10.1172/JCI73946
https://doi.org/10.1056/NEJM199710023371407
https://doi.org/10.1101/cshperspect.a029777
https://doi.org/10.1101/cshperspect.a029777


101

Anmerkungen zum Titel »Protocols«

75	 Esther Ugo Alum, »Circadian Nutrition and Obesity: Timing as a 
Nutritional Strategy«, Journal of Health, Population and Nutrition 44, 
no. 1 (2025): 367, https://doi.org/10.1186/s41043-025-01102-y.

76	 Monteiro et al., »Ultra-Processed Foods: What They Are.«
77	 National Research Council (US) Committee on Diet, Nutrition, and 

Cancer, Diet, Nutrition, and Cancer: Directions for Research (National 
Academies Press [US], 1983), chap. 8, https://www.ncbi.nlm.nih.gov/
books/NBK216714/.

78	 Djésia Arnone et al., »Sugars and Gastrointestinal Health«, Clinical 
Gastroenterology and Hepatology 20, no.  9 (2022): 1912–1924.e7, 
https://doi.org/10.1016/j.cgh.2021.12.011.

79	 Jon Davis, »Hunger, Ghrelin and the Gut«, Brain Research 1693, Part B 
(2018): 154–58, https://doi.org/10.1016/j.brainres.2018.01.024.

80	 meran A. Mayer et al., »The Gut-Brain Axis«, Annual Review of Medi­
cine 73 (January 2022): 439–53, https://doi.org/10.1146/annurev-med- 
042320-014032.

81	 C. S. Byrne et al., »The Role of Short Chain Fatty Acids in Appetite 
Regulation and Energy Homeostasis«, International Journal of Obe­
sity 39, no. 9 (2015): 1331–38, https://doi.org/10.1038/ijo.2015.84.

82	 Serika Yamada, et al., »Immediate Glucose Signaling Transmitted via 
the Vagus Nerve in Gut–Brain Neural Communication«, iScience 28, 
no. 5 (2025), https://doi.org/10.1016/j.isci.2025.112439.

83	 Hwei-Ee Tan et al., »The Gut–Brain Axis Mediates Sugar Preference«, 
Nature 580 no.  7804 (2020): 511–16, https://doi.org/10.1038/s41586-
020-2199-7.

84	 Nora D. Volkow et al., »Reward, Dopamine and the Control of Food 
Intake: Implications for Obesity«, Trends in Cognitive Sciences 15, no. 1 
(2011): 37–46, https://doi.org/10.1016/j.tics.2010.11.001.

85	 Ashley N. Gearhardt et al., »Social, Clinical, and Policy Implications 
of Ultra-Processed Food Addiction«, BMJ 383 (October 9, 2023): 
e075354, https://doi.org/10.1136/bmj-2023-075354; Erratum, Gear-
hardt et  al., »Social, Clinical, and Policy Implications«, BMJ 383 
(2023): p2679. https://doi.org/10.1136/bmj.p2679.

86	 Hannah Cory et al., »The Role of Polyphenols in Human Health and 

https://doi.org/10.1186/s41043-025-01102-y
https://www.ncbi.nlm.nih.gov/books/NBK216714/
https://www.ncbi.nlm.nih.gov/books/NBK216714/
https://doi.org/10.1016/j.cgh.2021.12.011
https://doi.org/10.1016/j.brainres.2018.01.024
https://doi.org/10.1146/annurev-med-042320-014032
https://doi.org/10.1146/annurev-med-042320-014032
https://doi.org/10.1038/ijo.2015.84
https://doi.org/10.1016/j.isci.2025.112439
https://doi.org/10.1038/s41586-020-2199-7
https://doi.org/10.1038/s41586-020-2199-7
https://doi.org/10.1016/j.tics.2010.11.001
https://doi.org/10.1136/bmj-2023-075354
https://doi.org/10.1136/bmj.p2679


102

Anmerkungen zum Titel »Protocols«

Food Systems: A Mini-Review«, Frontiers in Nutrition 5 (September 
21, 2018): 87, https://doi.org/10.3389/fnut.2018.00087.

87	 Konstantinos Mantantzis et al., »Sugar Rush or Sugar Crash? A Me-
ta-Analysis of Carbohydrate Effects on Mood«, Neuroscience & Bio­
behavioral Reviews 101 (June 2019): 45–67, https://doi.org/10.1016/ 
j.neubiorev.2019.03.016.

88	 Di Qin and Jiayu Qi et al., »Sugar Addiction: Neural Mechanisms and 
Health Implications«, Brain and Behavior 15, no.  7 (2025): e70338, 
https://doi.org/10.1002/brb3.70338.

89	 Le Ma et al., »Beverage Consumption and Mortality Among Adults 
with Type 2 Diabetes: Prospective Cohort Study«, BMJ 381 (April 19, 
2023): e073406, https://doi.org/10.1136/bmj-2022-073406.

90	 Kristine K. Dennis et al., »Associations of Dietary Sugar Types with 
Coronary Heart Disease Risk: A Prospective Cohort Study«, The 
American Journal of Clinical Nutrition 118, no.  5 (2023): 1000–09, 
https://doi.org/10.1016/j.ajcnut.2023.08.019.

91	 Victoria Peteliuk et al., »Natural Sweetener Stevia rebaudiana: Func
tionalities, Health Benefits and Potential Risks«, EXCLI Journal 20 
(September 22, 2021): 1412–30, https://doi.org/10.17179/excli2021-4211.

92	 »Aspartame Hazard and Risk Assessment Results Released«, World 
Health Organization, July 14, 2023, https://www.who.int/news/item/ 
14-07-2023-aspartame-hazard-and-risk-assessment-results-released.

93	 Alex Kidangathazhe et al., »Synthetic vs. Non-Synthetic Sweeteners: 
Their Differential Effects on Gut Microbiome Diversity and Func
tion«, Frontiers in Microbiology 16 (May 14, 2025): 1531131, https://doi.
org/10.3389/fmicb.2025.1531131.

94	 Joanne A. Harrold et al., »Non-Nutritive Sweetened Beverages Versus 
Water After a 52-Week Weight Management Programme: A Rando-
mised Controlled Trial«, International Journal of Obesity 48 (2024): 
83–93, https://doi.org/10.1038/s41366-023-01393-3.

95	 Sandhya P. Chakravartti et  al., »Non-Caloric Sweetener Effects on 
Brain Appetite Regulation in Individuals Across Varying Body 
Weights«, Nature Metabolism 7 (2025): 574–85, https://doi.org/10.1038/
s42255-025-01227-8.

https://doi.org/10.3389/fnut.2018.00087
https://doi.org/10.1016/j.neubiorev.2019.03.016
https://doi.org/10.1016/j.neubiorev.2019.03.016
https://doi.org/10.1002/brb3.70338
https://doi.org/10.1136/bmj-2022-073406
https://doi.org/10.1016/j.ajcnut.2023.08.019
https://doi.org/10.17179/excli2021-4211
https://www.who.int/news/item/14-07-2023-aspartame-hazard-and-risk-assessment-results-released
https://www.who.int/news/item/14-07-2023-aspartame-hazard-and-risk-assessment-results-released
https://doi.org/10.3389/fmicb.2025.1531131
https://doi.org/10.3389/fmicb.2025.1531131
https://doi.org/10.1038/s41366-023-01393-3
https://doi.org/10.1038/s42255-025-01227-8
https://doi.org/10.1038/s42255-025-01227-8


103

Anmerkungen zum Titel »Protocols«

96	 Jens Frey Halling and Henriette Pilegaard, »Autophagy-Depen-
dent Beneficial Effects of Exercise«, Cold Spring Harbor Perspectives in 
Medicine 7, no.  8 (March 7, 2017): a029777, https://doi.org/10.1101/
cshperspect.a029777.

97	 Jerry R. Greenfield et  al., »Oral Glutamine Increases Circulating 
Glucagon-Like Peptide 1, Glucagon, and Insulin Concentrations in 
Lean, Obese, and Type 2 Diabetic Subjects«, The American Journal of 
Clinical Nutrition 89, no.  1 (2009): 106–13, https://doi.org/10.3945/
ajcn.2008.26362.

98	 Hong Lu et al., »Body Water Percentage from Childhood to Old Age«, 
Kidney Research and Clinical Practice 42, no. 3 (2023): 340–48, https://
doi.org/10.23876/j.krcp.22.062.

99	 Joshua E. Brinkman et al., »Physiology, Body Fluids«, StatPearls, last 
updated January 27, 2023, https://www.ncbi.nlm.nih.gov/books/
NBK482447/.

100	 Lawrence W. Judge et al., »Hydration to Maximize Performance and 
Recovery: Knowledge, Attitudes, and Behaviors Among Collegiate 
Track and Field Throwers«, Journal of Human Kinetics 79 (July 2021): 
111–22, https://doi.org/10.2478 /hukin-2021-0065.

101	 Wisit Cheungpasitporn et  al., »Treatment Effect, Adherence, and 
Safety of High Fluid Intake for the Prevention of Incident and Re
current Kidney Stones: A Systematic Review and Meta-Analysis«, 
Journal of Nephrology 29, no. 2 (2016): 211–19, https://doi.org/10.1007/
s40620-015-0210-4.

102	 Jens Jordan et  al., »The Pressor Response to Water Drinking in 
Humans: A Sympathetic Reflex?«, Circulation 101, no. 5 (2000): 504–
9, https://doi.org/10.1161/01.cir.101.5.504.

103	 Paula Booth et al., »Water supplementation improves visual attention 
and finemotor skills in schoolchidren«, Education for Health Change 
in Learning & Practice 30, no. 3 (Jan 2012): 75-79.

104	 Barry M. Popkin et  al., »Water, Hydration, and Health«, Nutrition 
Reviews 68, no.  8 (2010): 439–58, https://doi.org/10.1111/j.1753-4887. 
2010.00304.x.

105	 DeAnn Liska et  al., »Narrative Review of Hydration and Selected 

https://doi.org/10.1101/cshperspect.a029777
https://doi.org/10.1101/cshperspect.a029777
https://doi.org/10.3945/ajcn.2008.26362
https://doi.org/10.3945/ajcn.2008.26362
https://doi.org/10.23876/j.krcp.22.062
https://doi.org/10.23876/j.krcp.22.062
https://www.ncbi.nlm.nih.gov/books/NBK482447/
https://www.ncbi.nlm.nih.gov/books/NBK482447/
https://doi.org/10.2478%20/hukin-2021-0065
https://doi.org/10.1007/s40620-015-0210-4
https://doi.org/10.1007/s40620-015-0210-4
https://doi.org/10.1161/01.cir.101.5.504
https://doi.org/10.1111/j.1753-4887.2010.00304.x
https://doi.org/10.1111/j.1753-4887.2010.00304.x


104

Anmerkungen zum Titel »Protocols«

Health Outcomes in the General Population«, Nutrients 11, no.  1 
(2019): 70, https://doi.org/10.3390/nu11010070.

106	 Giuseppe Faraco et  al., »Water Deprivation Induces Neurovascular 
and Cognitive Dysfunction Through Vasopressin-Induced Oxidative 
Stress«, Journal of Cerebral Blood Flow & Metabolism 34, no. 5 (2014): 
852–60, https://doi.org/10.1038/jcbfm.2014.24.

107	 Naila A. Shaheen et al., »Public Knowledge of Dehydration and Fluid 
Intake Practices: Variation by Participants’ Characteristics«, BMC 
Public Health 18 (December 2018): 1346, https://doi.org/10.1186/
s12889-018-6252-5.

108	 Naila A. Shaheen et al., »Public Knowledge of Dehydration and Fluid 
Intake Practices: Variation by Participants’ Characteristics«, BMC 
Public Health 18, article no.  1346 (2018), https://doi.org/10.1186/
s12889-018-6252-5.

109	 Tammie R. Ebert et al., »Influence of Hydration Status on Thermore-
gulation and Cycling Hill Climbing«, Medicine &  Science in Sports 
&  Exercise 39, no.  2 (2007): 323–29, https://doi.org/10.1249/01.mss. 
0000247000.86847.de.

110	 Daniel A. Judelson et al., »Effect of Hydration State on Strength, Po-
wer, and Resistance Exercise Performance«, Medicine &  Science in 
Sports & Exercise 39, no. 10 (2007): 1817–24, https://doi.org/10.1249/
mss.0b013e3180de5f22.

111	 Dmitri Firsov and Oliver Bonny, »Circadian Rhythms and the Kid-
ney«, Nature Reviews Nephrology 14 (2018): 626–35, https://doi.org/
10.1038/s41581-018-0048-9.

112	 Jermaine G. Johnston and David M. Pollock, »Circadian Regulation 
of Renal Function«, Free Radical Biology and Medicine 119 (May 1, 
2018): 93–107, https://doi.org/10.1016/j.freeradbiomed.2018.01.018.

113	 Mohammad A. Shafiee et al., »Defining Conditions That Lead to the 
Retention of Water: The Im-portance of the Arterial Sodium Concen-
tration«, Kidney International 67, no. 2 (2005): 613–21, https://doi.org/
10.1111/j.1523-1755.2005.67117.x.

114	 Guoyao Wu, »Amino Acids: Metabolism, Functions, and Nutrition«, 
Amino Acids 37, no.  1 (2009): 1–17, https://doi.org/10.1007/s00726-

https://doi.org/10.3390/nu11010070
https://doi.org/10.1038/jcbfm.2014.24
https://doi.org/10.1186/s12889-018-6252-5
https://doi.org/10.1186/s12889-018-6252-5
https://doi.org/10.1186/s12889-018-6252-5
https://doi.org/10.1186/s12889-018-6252-5
https://doi.org/10.1249/01.mss.0000247000.86847.de
https://doi.org/10.1249/01.mss.0000247000.86847.de
https://doi.org/10.1249/mss.0b013e3180de5f22
https://doi.org/10.1249/mss.0b013e3180de5f22
https://doi.org/10.1038/s41581-018-0048-9
https://doi.org/10.1038/s41581-018-0048-9
https://doi.org/10.1016/j.freeradbiomed.2018.01.018
https://doi.org/10.1111/j.1523-1755.2005.67117.x
https://doi.org/10.1111/j.1523-1755.2005.67117.x
https://doi.org/10.1007/s00726-009-0269-0


105

Anmerkungen zum Titel »Protocols«

009-0269-0; National Research Council (US) Subcommittee on the 
Tenth Edition of the Recommended Dietary Allowances, Recommen-
ded Dietary Allowances, 10th ed. (National Academies Press [US]), 
1989), chap.  6, https://www.ncbi.nlm.nih.gov/books/NBK234922/; 
Richard B. Kreider and Bill Campbell, »Protein for Exercise and Re-
covery«, The Physician and Sportsmedicine 37, no.  2 (2009): 13–21, 
https://doi.org/10.3810/psm.2009.06.1705; David D. Church et  al., 
»Essential Amino Acids and Protein Synthesis: Insights into Maximi-
zing the Muscle and Whole-Body Response to Feeding«, Nutrients 12, 
no. 12 (2020): 3717, https://doi.org/10.3390/nu12123717.

115	 M. Veldhorst et al., »Protein-Induced Satiety: Effects and Mechanis-
ms of Different Proteins«, Physiology &  Behavior 94, no.  2 (2008): 
300–307, https://doi.org/10.1016/j.physbeh.2008.01.003.

116	 Shahab Ur Rehman et al., »Research Progress in the Role and Mecha-
nism of Leucine in Regulating Animal Growth and Development«, 
Frontiers in Physiology 14 (November 2023): 1252089, https://doi.org/
10.3389/fphys.2023.1252089.

117	 Micah J. Drummond and Blake B. Rasmussen, »Leucine-Enriched 
Nutrients and the Regulation of Mammalian Target of Rapamycin 
Signalling and Human Skeletal Muscle Protein Synthesis«, Current 
Opinion in Clinical Nutrition and Metabolic Care 11, no. 3 (2008): 222–
26, https://doi.org/10.1097/MCO.0b013e3282fa17fb.

118	 Elitsa A. Ananieva et al., »Leucine Metabolism in T Cell Activation: 
mTOR Signaling and Beyond«, Advances in Nutrition 7, no. 4 (2016): 
798S–805S, https://doi.org/10.3945/an.115.011221.

119	 Rehman et al., »Research Progress in the Role and Mechanism of Leu-
cine.«

120	 Mikhail V. Blagosklonny, »Rapamycin for Longevity: Opinion Artic-
le«, Aging 11, no.  19 (2019): 8048–67, https://doi.org/10.18632/aging. 
102355.

121	 Douglas Paddon-Jones et  al., »Protein, Weight Management, and 
Satiety«, The American Journal of Clinical Nutrition 87, no. 5 (2008): 
1558S–1561S, https://doi.org/10.1093/ajcn/87.5.1558S.

122	 Joanne L. Slavin and Beate Lloyd, »Health Benefits of Fruits and Vege-

https://doi.org/10.1007/s00726-009-0269-0
https://www.ncbi.nlm.nih.gov/books/NBK234922/
https://doi.org/10.3810/psm.2009.06.1705
https://doi.org/10.3390/nu12123717
https://doi.org/10.1016/j.physbeh.2008.01.003
https://doi.org/10.3389/fphys.2023.1252089
https://doi.org/10.3389/fphys.2023.1252089
https://doi.org/10.1097/MCO.0b013e3282fa17fb
https://doi.org/10.3945/an.115.011221
https://doi.org/10.18632/aging.102355
https://doi.org/10.18632/aging.102355
https://doi.org/10.1093/ajcn/87.5.1558S


106

Anmerkungen zum Titel »Protocols«

tables«, Advances in Nutrition 3, no. 4 (2012): 506–16, https://doi.org
10.3945/an.112.002154.

123	 Corina-Bianca Ioniță-Mîndrican et  al., »Therapeutic Benefits and 
Dietary Restrictions of Fiber Intake: A State of the Art Review«, 
Nutrients 14, no. 13 (2022): 2641, https://doi.org/10.3390/nu14132641.

124	 Hu Liu et al., »Butyrate: A Double-Edged Sword for Health?«, Advan­
ces in Nutrition 9, no. 1 (2018): 21–29, https://doi.org/10.1093/advances/
nmx009.

125	 Lydia A. Bazzano et al., »Dietary Fiber Intake and Reduced Risk of 
Coronary Heart Disease in US Men And Women: The National 
Health and Nutrition Examination Survey I Epidemiologic Follow-up 
Study«, Archives of Internal Medicine 163, no.  16 (2003): 1897–904, 
https://doi.org/10.1001/archinte.163.16.1897.

126	 Jun Hu et al., »Use of Dietary Fibers in Reducing the Risk of Several 
Cancer Types: An Umbrella Review«, Nutrients 15, no. 11 (2023): 2545, 
https://doi.org/10.3390/nu15112545.

127	 Eliana Bistriche Giuntini, Fabiana Andrea Hoffmann Sardá, and 
Elizabete Wenzel de Menezes, »The Effects of Soluble Dietary Fibers 
on Glycemic Response: An Overview and Futures Perspectives«, 
Foods 11, no. 23 (December 2022): 3934, https://doi.org/10.3390/foods 
11233934.

128	 Diane Quagliani and Patricia Felt-Gunderson, »Closing America’s 
Fiber Intake Gap«, American Journal of Lifestyle Medicine 11, no.  1 
(July 2016): 80–85, https://doi.org/10.1177/1559827615588079.

129	 Allison W. Peng et al., »Effects of the DASH Diet and Sodium Intake 
on Bloating: Results from the DASH-Sodium Trial«, The American 
Journal of Gastroenterology 114, no. 7 (2019): 1109–15, https://doi.org/
10.14309/ajg.0000000000000283.

130	 »Magnesium Compounds Statistics and Information«, National 
Minerals Information Center, n.d., https://www.usgs.gov/centers/
national-minerals-information-center/magnesium-compounds-
statistics-and-information.

131	 »Magnesium: Fact Sheet for Health Professionals«, National In
stitutes of Health Office of Dietary Supplements, updated January 6, 

https://doi.org/10.3945/an.112.002154
https://doi.org/10.3945/an.112.002154
https://doi.org/10.3390/nu14132641
https://doi.org/10.1093/advances/nmx009
https://doi.org/10.1093/advances/nmx009
https://doi.org/10.1001/archinte.163.16.1897
https://doi.org/10.3390/nu15112545
https://doi.org/10.3390/foods11233934
https://doi.org/10.3390/foods11233934
https://doi.org/10.1177/1559827615588079
https://doi.org/10.14309/ajg.0000000000000283
https://doi.org/10.14309/ajg.0000000000000283
https://www.usgs.gov/centers/national-minerals-information-center/magnesium-compounds-statistics-and-information
https://www.usgs.gov/centers/national-minerals-information-center/magnesium-compounds-statistics-and-information
https://www.usgs.gov/centers/national-minerals-information-center/magnesium-compounds-statistics-and-information


107

Anmerkungen zum Titel »Protocols«

2026, https://ods.od.nih.gov/factsheets/Magnesium-HealthProfessio 
nal/.

132	 James J. DiNicolantonio et  al., »Subclinical Magnesium Deficiency: 
A  Principal Driver of Cardiovascular Disease and a Public Health 
Crisis«, Open Heart 5, no. 1 (January 2018): e000668, https://doi.org/
10.1136/openhrt-2017-000668; Erratum, DiNicolantonio et al., »Sub-
clinical Magnesium Deficiency«, Open Heart 5, no.  1 (April 2018): 
e000668corr1, https://doi.org/10.1136/openhrt-2017-000668corr1.

133	 Ahmad Hassan Chaudhry et al., »Current Understandings on Magne-
sium Deficiency and Future Outlooks for Sustainable Agriculture«, 
International Journal of Molecular Sciences 22, no.  4 (2021): 1819, 
https://doi.org/10.3390/ijms22041819.

134	 R. Swaminathan, »Magnesium Metabolism and Its Disorders«, Clini­
cal Biochemist Reviews 24, no. 2 (2003): 47–66, https://pubmed.ncbi.
nlm.nih.gov/18568054/.

135	 Moushumi Sur and Shamim S. Mohiuddin, »Potassium«, StatPearls, 
last updated October 5, 2024, https://www.ncbi.nlm.nih.gov/books/
NBK539791/.

136	 Elaine Yu and Sandeep Sharma, »Physiology, Calcium«, StatPearls, 
last updated August 14, 2023, https://www.ncbi.nlm.nih.gov/books/
NBK482128/.

137	 A. N. Panche et al., »Flavonoids: An Overview«, Journal of Nutritional 
Science 5 (December 29, 2016): e47, https://doi.org/10.1017/jns.2016.41; 
Panche et  al., »Flavonoids: An Overview  – CORRIGENDUM in 
Figure  1«, Journal of Nutritional Science 14 (January 29, 2025): e11, 
https://doi.org/10.1017/jns.2024.73.

138	 Jed W. Fahey and Mirran Raphaely, »The impact of sulforaphane on 
sex-specific conditions and hormone balance: a comprehensive re-
view«, Applied Sciences 15, no.  2 (Jan 2025): 522, https://doi.org/
10.3390/app15020522.

139	 Ann F. La Berge, »How the Ideology of Low Fat Conquered America«, 
Journal of the History of Medicine and Allied Sciences 63, no. 2 (2008): 
139–77, https://doi.org/10.1093/jhmas/jrn001.

140	 Dariush Mozaffarian and David S. Ludwig, »The 2015 US Dietary 

https://ods.od.nih.gov/factsheets/Magnesium-HealthProfessional/
https://ods.od.nih.gov/factsheets/Magnesium-HealthProfessional/
https://doi.org/10.1136/openhrt-2017-000668
https://doi.org/10.1136/openhrt-2017-000668
https://doi.org/10.1136/openhrt-2017-000668corr1
https://doi.org/10.3390/ijms22041819
https://pubmed.ncbi.nlm.nih.gov/18568054/
https://pubmed.ncbi.nlm.nih.gov/18568054/
https://www.ncbi.nlm.nih.gov/books/NBK539791/
https://www.ncbi.nlm.nih.gov/books/NBK539791/
https://www.ncbi.nlm.nih.gov/books/NBK482128/
https://www.ncbi.nlm.nih.gov/books/NBK482128/
https://doi.org/10.1017/jns.2016.41
https://doi.org/10.1017/jns.2024.73
https://doi.org/10.3390/app15020522
https://doi.org/10.3390/app15020522
https://doi.org/10.1093/jhmas/jrn001


108

Anmerkungen zum Titel »Protocols«

Guidelines: Lifting the Ban on Total Dietary Fat«, JAMA 313, no. 24 
(2015): 2421–22, https://doi.org/10.1001/jama.2015.5941.

141	 James W. Wheless, »History of the Ketogenic Diet«, Epilepsia 49, 
no. S8 (2008): 3–5, https://doi.org/10.1111/j.1528-1167.2008.01821.x.

142	 Adam Włodarczyk et al., »Ketogenic Diet for Schizophrenia: Nutriti-
onal Approach to Anti-psychotic Treatment«, Medical Hypotheses 118 
(September 2018): 74–77, https://doi.org/10.1016/j.mehy.2018.06.022.

143	 Nicole Needham et  al., »Pilot Study of a Ketogenic Diet in Bipolar 
Disorder«, BJPsych Open 9, no. 6 (2023): e176, https://doi.org/10.1192/
bjo.2023.568.

144	 Philip C. Calder, »Functional Roles of Fatty Acids and Their Effects on 
Human Health«, Journal of Parenteral and Enteral Nutrition 39, no. 1s 
(2015): 18S–32S, https://doi.org/10.1177/0148607115595980; Rosanna 
Chianese et al., »Impact of Dietary Fats on Brain Functions«, Current 
Neuropharmacology 16, no. 7 (2018): 1059–85, https://doi.org/10.2174/
1570159X15666171017102547.

145	 Chianese et al., »Impact of Dietary Fats on Brain Functions«”
146	 Richard P. Bazinet and Sophie Layé, »Polyunsaturated Fatty Acids and 

Their Metabolites in Brain Function and Disease«, Nature Reviews 
Neuroscience 15, no.  12 (2014): 771–85, https://doi.org/10.1038/
nrn3820; Tommy Cederholm et al., »β-3 Fatty Acids in the Prevention 
of Cognitive Decline in Humans«, Advances in Nutrition 4, no.  6 
(2013): 672–76, https://doi.org/10.3945/an.113.004556.

147	 Sean Dornbush and Narothama R. Aeddula, »Physiology, Leptin«, 
StatPearls, last updated April 10, 2023, https://www.ncbi.nlm.nih.gov/
books/NBK537038/; M. Romon et  al., »Leptin Response to Carbo
hydrate or Fat Meal and Association with Subsequent Satiety and 
Energy Intake«, American Journal of Physiology-Endocrinology and 
Metabolism 277, no.  5 (1999): E855–E861, https://doi.org/10.1152/
ajpendo.1999.277.5.E855.

148	 A.M. Salem, »Variation of Leptin During Menstrual Cycle and Its Re-
lation to the Hypothalamic-Pituitary-Gonadal (HPG) Axis: A Syste-
matic Review«, International Journal of Women’s Health 13 (May 2021): 
445–58, https://doi.org/10.2147/IJWH.S309299; Pallav Sengupta 

https://doi.org/10.1001/jama.2015.5941
https://doi.org/10.1111/j.1528-1167.2008.01821.x
https://doi.org/10.1016/j.mehy.2018.06.022
https://doi.org/10.1192/bjo.2023.568
https://doi.org/10.1192/bjo.2023.568
https://doi.org/10.1177/0148607115595980
https://doi.org/10.2174/1570159X15666171017102547
https://doi.org/10.2174/1570159X15666171017102547
https://doi.org/10.1038/nrn3820
https://doi.org/10.1038/nrn3820
https://doi.org/10.3945/an.113.004556
https://www.ncbi.nlm.nih.gov/books/NBK537038/
https://www.ncbi.nlm.nih.gov/books/NBK537038/
https://doi.org/10.1152/ajpendo.1999.277.5.E855
https://doi.org/10.1152/ajpendo.1999.277.5.E855
https://doi.org/10.2147/IJWH.S309299


109

Anmerkungen zum Titel »Protocols«

et al., »Leptin and Male Reproduction«, Asian Pacific Journal of Re­
production 8, no. 5 (2019): 220–26, https://doi.org/10.4103/2305-0500. 
268143.

149	 Mona A Hegazy et al., »Hidden Industrial Trans-Fatty Acids: Mecha-
nistic Insights into Dyslipidemia, Cardiovascular Disease, and Meta-
bolic Dysfunction-Associated Steatotic Liver Disease«, International 
Journal of Molecular Sciences 26, no  23 (December 2025): 11715, 
https://doi.org/10.3390/ijms262311715.

150	 Angela Amico et al., »The Demise of Artificial Trans Fat: A History of 
a Public Health Achievement«, The Milbank Quarterly 99, no. 3 (Au-
gust 2021): 746–70, https://doi.org/10.1111/14680009.12515.

151	 Ruth Sander, »Saturated Fat May Not Be as Bad for Us After All«, 
Nursing Older People 28, no. 5 (2016): 13, https://doi.org/10.7748/nop. 
28.5.13.s16.

152	 Dariush Mozaffarian et  al., »Effects on Coronary Heart Disease of 
Increasing Polyunsaturated Fat in Place of Saturated Fat: A Systematic 
Review and Meta-Analysis of Randomized Controlled Trials«, PLOS 
Medicine 7, no.  3 (2010): e1000252, https://doi.org/10.1371/journal.
pmed.1000252.

153	 Zoë Harcombe et  al., »Evidence from Prospective Cohort Studies 
Does Not Support Current Dietary Fat Guidelines: A Systematic Re-
view and Meta-Analysis«, British Journal of Sports Medicine 51, no. 24 
(2017): 1743–49, https://doi.org/10.1136/bjsports-2016-096550; Chris-
topher E. Ramsden et  al., »Re-Evaluation of the Traditional Diet-
Heart Hypothesis: Analysis of Recovered Data from Minnesota 
Coronary Experiment (1968-73)«, BMJ 353 (April 12, 2016): i1246, 
https://doi.org/10.1136/bmj.i1246. Erratum, Ramsden et al., »Re-Eva
luation of the Traditional Diet-Heart Hypothesis«, BMJ 385 (June 28, 
2024): q1450, https://doi.org/10.1136/bmj.q1450.

154	 James J. DiNicolantonio et al., »The Evidence for Saturated Fat and for 
Sugar Related to Coronary Heart Disease«, Progress in Cardiovascular 
Diseases 58, no. 5 (2016): 464–72, https://doi.org/10.1016/j.pcad.2015. 
11.006.

155	 Research from the Whitehall II (The Stress and Health Study) is avai-

https://doi.org/10.4103/2305-0500.268143
https://doi.org/10.4103/2305-0500.268143
https://doi.org/10.3390/ijms262311715
https://doi.org/10.1111/14680009.12515
https://doi.org/10.7748/nop.28.5.13.s16
https://doi.org/10.7748/nop.28.5.13.s16
https://doi.org/10.1371/journal.pmed.1000252
https://doi.org/10.1371/journal.pmed.1000252
https://doi.org/10.1136/bjsports-2016-096550
https://doi.org/10.1136/bmj.i1246
https://doi.org/10.1136/bmj.q1450
https://doi.org/10.1016/j.pcad.2015.11.006
https://doi.org/10.1016/j.pcad.2015.11.006


110

Anmerkungen zum Titel »Protocols«

lable online here: Whitehall II, UCL Brain Sciences, https://www.ucl.
ac.uk/brain-sciences/psychiatry/research/mental-health-older-
people/projects/whitehall-ii.

156	 Sabita S. Soedamah-Muthu et al., »Consumption of Dairy Products 
and Associations with Incident Diabetes, CHD and Mortality in the 
Whitehall II Study«, British Journal of Nutrition 109, no. 4 (2013): 718–
26, https://doi.org/10.1017/S0007114512001845.

157	 Matthew R. Hilimire et  al., »Fermented Foods, Neuroticism, and 
Social Anxiety: An Interaction Model«, Psychiatry Research 228, no. 2 
(2015): 203–8, https://doi.org/10.1016/j.psychres.2015.04.023.

158	 R. W. Walker et  al., »The Prenatal Gut Microbiome: Are We Colo
nized with Bacteria In Utero?«, Pediatric Obesity 12, no.  S1 (2017): 
3–17, https://doi.org/10.1111/ijpo.12217.

159	 Melissa Lee Phillips, »Gut Reaction: Environmental Effects on the 
Human Microbiota«, Environmental Health Perspectives 117, no.  5 
(2009): A198–205, https://doi.org/10.1289/ehp.117-a198; Willem M. de 
Vos et al., »Gut Microbiome and Health: Mechanistic Insights«, Gut 
71, no. 5 (2022): 1020–32, https://doi.org/10.1136/gutjnl-2021-326789.

160	 Alexander N. Boytar et al., »The Effect of Exercise Prescription on the 
Human Gut Microbiota and Comparison Between Clinical and Ap-
parently Healthy Populations: A Systematic Review«, Nutrients 15, 
no. 6 (2023): 1534, https://doi.org/10.3390/nu15061534.

161	 Vincenzo Monda et al., »Exercise Modifies the Gut Microbiota with 
Positive Health Effects«, Oxidative Medicine and Cellular Longevity 
2017 (March 2017): 3831972, https://doi.org/10.1155/2017/3831972.

162	 de Vos, »The Effect of Exercise Prescription.«
163	 Jeremy Appleton, »The Gut-Brain Axis: Influence of Microbiota on 

Mood and Mental Health«, Integrative Medicine 17, no. 4 (2018): 28–
32, https://pubmed.ncbi.nlm.nih.gov/31043907/; John F. Cryan et al., 
»The Microbiota-Gut-Brain Axis«, Physiological Reviews 99, no.  4 
(2019): 1877–2013, https://doi.org/10.1152/physrev.00018.2018.

164	 Sauliha R. Alli et al., »The Gut Microbiome in Depression and Poten-
tial Benefit of Prebiotics, Probiotics and Synbiotics: A Systematic 
Review of Clinical Trials and Observational Studies«, International 

https://www.ucl.ac.uk/brain-sciences/psychiatry/research/mental-health-older-people/projects/whitehall-ii
https://www.ucl.ac.uk/brain-sciences/psychiatry/research/mental-health-older-people/projects/whitehall-ii
https://www.ucl.ac.uk/brain-sciences/psychiatry/research/mental-health-older-people/projects/whitehall-ii
https://doi.org/10.1017/S0007114512001845
https://doi.org/10.1016/j.psychres.2015.04.023
https://doi.org/10.1111/ijpo.12217
https://doi.org/10.1289/ehp.117-a198
https://doi.org/10.1136/gutjnl-2021-326789
https://doi.org/10.3390/nu15061534
https://doi.org/10.1155/2017/3831972
https://pubmed.ncbi.nlm.nih.gov/31043907/
https://doi.org/10.1152/physrev.00018.2018


111

Anmerkungen zum Titel »Protocols«

Journal of Molecular Sciences 23, no. 9 (2022): 4494, https://doi.org/
10.3390/ijms23094494.

165	 Yu Du et al., »Crosstalk Between the Microbiota-Gut-Brain Axis and 
Depression«, Heliyon 6, no. 6 (2020): e04097, https://doi.org/10.1016/ 
j.heliyon.2020.e04097.

166	 Rai Khalid Farooq et al., »Role of Inflammatory Cytokines in Depres-
sion: Focus on Interleukin-1β«, Biomedical Reports 6, no.  1 (2017): 
15–20, https://doi.org/10.3892/br.2016.807.

167	 Cryan et al., »The Microbiota-Gut-Brain Axis.«
168	 Abigail J. Johnson et  al., »Daily Sampling Reveals Personalized 

Diet-Microbiome Associations in Humans«, Cell Host & Microbe 25, 
no. 6 (2019): 789–802.e5, https://doi.org/10.1016/j.chom.2019.05.005.

169	 Edward C. Deehan and Jens Walter, »The Fiber Gap and the Disap
pearing Gut Microbiome: Implications for Human Nutrition«, Trends 
in Endocrinology & Metabolism 27, no. 5 (2016): 239–42 https://doi.
org/10.101 /j.tem.2016.03.001.

170	 Hannah C. Wastyk et al., »Gut-Microbiota-Targeted Diets Modulate 
Human Immune Status«, Cell 184, no. 16 (2021): 4137–4153.e14, https://
doi.org/10.1016/j.cell.2021.06.019.

171	 Andrew Huberman, »Dr. Sean Mackey: Tools to Reduce and Manage 
Pain«, The Huberman Lab Podcast, January 15, 2024, https://www.
hubermanlab.com/episode/dr-sean-mackey-tools-to-reduce-
manage-pain.

172	 Fereidoon Shahidi and Priyatharini Ambigaipalan, »Omega-3 Po-
lyunsaturated Fatty Acids and Their Health Benefits«, Annual Review 
Food Science and Technology 9 (2018): 345–81, https://doi.org/10.1146/
annurev-food-111317-095850.

173	 Mauro G. Di Pasquale, »The Essentials of Essential Fatty Acids«, Jour­
nal of Dietary Supplements 6, no.  2 (2009): 143–61, https://doi.org/
10.1080/19390210902861841.

174	 brahim M. Dighriri et al., »Effects of Omega-3 Polyunsaturated Fatty 
Acids on Brain Functions: A Systematic Review«, Cureus 14, no.  10 
(2022): e30091, https://doi.org/10.7759/cureus.30091.

175	 Yuriko Adkins and Darshan S. Kelley, »Mechanisms Underlying the 

https://doi.org/10.3390/ijms23094494
https://doi.org/10.3390/ijms23094494
https://doi.org/10.1016/j.heliyon.2020.e04097
https://doi.org/10.1016/j.heliyon.2020.e04097
https://doi.org/10.3892/br.2016.807
https://doi.org/10.1016/j.chom.2019.05.005
https://doi.org/10.101%20/j.tem.2016.03.001
https://doi.org/10.101%20/j.tem.2016.03.001
https://doi.org/10.1016/j.cell.2021.06.019
https://doi.org/10.1016/j.cell.2021.06.019
https://www.hubermanlab.com/episode/dr-sean-mackey-tools-to-reduce-manage-pain
https://www.hubermanlab.com/episode/dr-sean-mackey-tools-to-reduce-manage-pain
https://www.hubermanlab.com/episode/dr-sean-mackey-tools-to-reduce-manage-pain
https://doi.org/10.1146/annurev-food-111317-095850
https://doi.org/10.1146/annurev-food-111317-095850
https://doi.org/10.1080/19390210902861841
https://doi.org/10.1080/19390210902861841
https://doi.org/10.7759/cureus.30091


112

Anmerkungen zum Titel »Protocols«

Cardioprotective Effects of aturated Fatty Acids«, Journal of Nutri­
tional Biochemistry 21, no.  9 (2010): 781–92, https://doi.org/10.1016/ 
j.jnutbio.2009.12.004.

176	 Heiner C. Bucher et  al., »N-3 Polyunsaturated Fatty Acids in Co
ronary Heart Disease: A Meta-Analysis of Randomized Controlled 
Trials«, The American Journal of Medicine 112, no. 4 (2002): 298–304, 
https://doi.org/10.1016/s0002-9343(01)01114-7.

177	 Mahin Nomali et al., »Omega-3 Supplementation and Outcomes of 
Heart Failure: A Systematic Review of Clinical Trials«, Medicine 103, 
no. 3 (2024): e36804, https://doi.org/10.1097/MD.0000000000036804.

178	 Yuhua Liao et al., »Efficacy of Omega-3 PUFAs in Depression: A Me-
ta-Analysis«, Translational Psychiatry 9, no. 1 (2019): 190, https://doi.
org/10.1038/s41398-019-0515-5: Erratum, Liao et  al., »Efficacy of 
Omega-3 PUFAs«, Translational Psychiatry 11, no.  1 (2021): 465, 
https://doi.org/10.1038/s41398-021-01582-6.

179	 H.O. Bang et al., »Plasma Lipid and Lipoprotein Pattern in Greenlan-
dic West-Coast Eskimos«, The Lancet 297, no. 7710 (1971): 1143–46, 
https://doi.org/10.1016/S0140-6736(71)91658-8.

180	 Shima Jazayeri et al., »Comparison of Therapeutic Effects of Omega-3 
Fatty Acid Eicosapentaenoic Acid and Fluoxetine, Separately and in 
Combination, in Major Depressive Disorder«, Australian & New Zea­
land Journal of Psychiatry 42, no.  3 (2008): 192–98, https://doi.org/
10.1080/00048670701827275.

Teil 5:  
Routinen für den Umgang mit Licht

1	 Rana Begum et al., »Near-infrared light increases ATP, extends life-
span and improves mobility in aged Drosophila melanogaster«, Bio­
logy Letters 11, no. 3 (March 2015): 20150073, https://doi.org/10.1098/
rsbl.2015.0073.

2	 Ingrid D. van Iperen et al., »Greenery and Outdoor Facilities to Im-
prove the Wellbeing of Critically Ill Patients, Their Families and Care-

https://doi.org/10.1016/j.jnutbio.2009.12.004
https://doi.org/10.1016/j.jnutbio.2009.12.004
https://doi.org/10.1016/s0002-9343(01)01114-7
https://doi.org/10.1097/MD.0000000000036804
https://doi.org/10.1038/s41398-019-0515-5
https://doi.org/10.1038/s41398-019-0515-5
https://doi.org/10.1038/s41398-021-01582-6
https://doi.org/10.1016/S0140-6736(71)91658-8
https://doi.org/10.1080/00048670701827275
https://doi.org/10.1080/00048670701827275
https://doi.org/10.1098/rsbl.2015.0073
https://doi.org/10.1098/rsbl.2015.0073


113

Anmerkungen zum Titel »Protocols«

givers: Things to Consider«, Intensive Care Medicine 49, no. 10 (2023): 
1229–31, https://doi.org/10.1007/s00134-023-07185-7.

3	 Jesse N. Aronowitz, »The Other Radiation Therapy«, International 
Journal of Radiation Oncology, Biology, Physics 93, no. 2 (2015): 227–
28, https://doi.org/10.1016/j.ijrobp.2015.04.041.

4	 Sherry Ershadi and John S. Barbieri, »At-Home LED Devices for the 
Treatment of Acne Vulgaris: A Systematic Review and Meta-Analy-
sis«, JAMA Dermatology 161, no.  5 (2025): 552–55, https://doi.org/
10.1001/jamadermatol.2025.0019.

5	 Claudia Dompe et al., »Photobiomodulation-Underlying Mechanism 
and Clinical Applications«, Journal of Clinical Medicine 9, no.  6 
(2020): 1724, https://doi.org/10.3390/jcm9061724.

6	 Yi-Fan Wang and Yu-Chiao Chen, »Clinical Trial Comparing Three 
Wavelengths in Photobiomodulation Therapy for Hair Loss«, Photo­
biomodulation, Photomedicine, and Laser Surgery 43, no.  7 (2025): 
288–93, https://doi.org/10.1089/photob.2025.0020.

7	 Kevin Cheng et al., »Mechanisms and Pathways of Pain Photobiomo-
dulation: A Narrative Review«, The Journal of Pain 22, no. 7 (2021): 
763–77, https://doi.org/10.1016/j.jpain.2021.02.005.

8	 Michael B. Powner and Glen Jeffery, »Light Stimulation of Mitocho
ndria Reduces Blood Glucose Levels«, Journal of Biophotonics 17, no. 5 
(2024): e202300521, https://doi.org/10.1002/jbio.202300521.

9	 Harpreet Shinhmar et  al., »Weeklong Improved Colour Contrasts 
Sensitivity After Single 670 nm Exposures Associated with Enhanced 
Mitochondrial Function«, Scientific Reports 11, article no.  22872 
(2021), https://doi.org/10.1038/s41598-021-02311-1; Cem Küçükerdön-
mez and Stephanie E. Tedford, »Multiwavelength Photobiomodula
tion Improves Multiple Aspects of Visual Function in Early-Stage Dry 
Age-Related Macular Degeneration«, Ophthalmology and Therapy 14 
(June 2025): 1843–53, https://doi.org/10.1007/s40123-025-01183-2.

10	 Venera Berisha-Muharremi et  al., »Efficacy of Combined Photo
biomodulation Therapy with Supplements Versus Supplements Alone 
in Restoring Thyroid Gland Homeostasis in Hashimoto Thyroiditis: 
A Clinical Feasibility Parallel Trial with 6-Months Follow-Up«, Jour­

https://doi.org/10.1007/s00134-023-07185-7
https://doi.org/10.1016/j.ijrobp.2015.04.041
https://doi.org/10.1001/jamadermatol.2025.0019
https://doi.org/10.1001/jamadermatol.2025.0019
https://doi.org/10.3390/jcm9061724
https://doi.org/10.1089/photob.2025.0020
https://doi.org/10.1016/j.jpain.2021.02.005
https://doi.org/10.1002/jbio.202300521
https://doi.org/10.1038/s41598-021-02311-1
https://doi.org/10.1007/s40123-025-01183-2


114

Anmerkungen zum Titel »Protocols«

nal of Personalized Medicine 13, no.  8 (2023): 1274, https://doi.org/
10.3390/jpm13081274.

11	 Elizabeth A. Andraska et al., »Alterations in Visible Light Exposure 
Modulate Platelet Function and Regulate Thrombus Formation«, 
Journal of Thrombosis and Haemostasis 23, no.  1 (2025): 123–38, 
https://doi.org/10.1016/j.jtha.2024.08.020.

12	 Lee So Maeng et  al., »Refined Photobiomodulation Therapy Ame
liorates Inflammatory Bowel Disease via Modulation of Immune 
Pathways and Gut Microbiota«, Journal of Photochemistry and Photo­
biology B: Biology 274 (January 2026): 113330, https://doi.org/10.1016/ 
j.jphotobiol.2025.113330.

13	 Osama Fekry Al Balah et al., »Immunomodulatory Effects of Photo-
biomodulation: A Comprehensive Review«, Lasers in Medical Science 
40, no. 1 (2025): 187, https://doi.org/10.1007/s10103-025-04417-8.

14	 Jun Yang et al., »Chronic Blue Light Leads to Accelerated Aging in 
Drosophila by Impairing Energy Metabolism and Neurotransmitter 
Levels«, Frontiers in Aging 3 (August 2022): 983373, https://doi.org/
10.3389/fragi.2022.983373; Trevor R. Nash et  al., »Daily Blue-Light 
Exposure Shortens Lifespan and Causes Brain Neurodegeneration in 
Drosophila«, npj Aging and Mechanisms of Disease 5, article no.  8 
(2019), https://doi.org/10.1038/s41514-019-0038-6; Zhaolin Liu et  al., 
»Light-Emitting Diode-Derived Blue Light Overexposure Accelerates 
Corneal Endothelial Cell Aging by Inducing Abnormal ROS Ac-cu-
mulation«, Journal of Photochemistry and Photobiology B: Biology 272 
(November 2025): 113252, https://doi.org/10.1016/j.jphoto-
biol.2025.113252.

15	 Allison M Kohler et al., »Ultraviolet Fluorescence Discovered in New 
World Flying Squirrels (Glaucomys)«, Journal of Mammalogy 100, 
no.  1 (February 2019): 21–30, https://doi.org/10.1093/jmammal/
gyy177.

16	 Gerd P. Pfeifer, »Mechanisms of UV-Induced Mutations and Skin 
Cancer«, Genome Instability & Disease 1, no. 3 (2020): 99–113, https://
doi.org/10.1007/s42764-020-00009-8.

17	 Yu Liu et al., »Vitamin D and Bone Health: From Physiological Func-

https://doi.org/10.3390/jpm13081274
https://doi.org/10.3390/jpm13081274
https://doi.org/10.1016/j.jtha.2024.08.020
https://doi.org/10.1016/j.jphotobiol.2025.113330
https://doi.org/10.1016/j.jphotobiol.2025.113330
https://doi.org/10.1007/s10103-025-04417-8
https://doi.org/10.3389/fragi.2022.983373
https://doi.org/10.3389/fragi.2022.983373
https://doi.org/10.1038/s41514-019-0038-6
https://doi.org/10.1016/j.jphotobiol.2025.113252
https://doi.org/10.1016/j.jphotobiol.2025.113252
https://doi.org/10.1093/jmammal/gyy177
https://doi.org/10.1093/jmammal/gyy177
https://doi.org/10.1007/s42764-020-00009-8
https://doi.org/10.1007/s42764-020-00009-8


115

Anmerkungen zum Titel »Protocols«

tion to Disease Association«, Nutrition &  Metabolism 22, article 
no.  113 (2025), https://doi.org/10.1186/s12986-025-01011-1; Michela 
Soda et al., »The Impact of Vitamin D on Immune Function and Its 
Role in Hashimoto’s Thyroiditis: A Narrative Review«, Life 14, no. 6 
(2024): 771, https://doi.org/10.3390/life14060771; Ran Zhang and 
Declan P. Naughton, »Vitamin D in Health and Disease: Current Per-
spectives«, Nutrition Journal 9, article no.  65 (2010), https://doi.
org/10.1186/1475-2891-9-65.

18	 Chikako Nishigori et al., »Sunlight and Ultraviolet Radiation: Affec-
ting Skin Cancer Incidence in Many Countries«, in World Cancer 
Report: Cancer Research for Cancer Prevention, ed. C.P. Wild et al. 
(International Agency for Research on Cancer, 2020), https://www.
ncbi.nlm.nih.gov/books/NBK606489/.

19	 Ethan Waisberg et al., »Near Infrared/ Red Light Therapy a Potential 
Countermeasure for Mitochondrial Dysfunction in Spaceflight Asso-
ciated Neuro-Ocular Syndrome (SANS)«, Eye 38 (2024): 2499–501, 
https://doi.org/10.1038/s41433-024-03091-4; Yiming Shi et al., »Light, 
opsins, and life: mammalian photophysiological functions beyond 
image perception«, Neuron 113, no. 19 (Oct 2025): 3108-28, https://doi.
org/10.1016/j.neuron.2025.05.025; Glen Jeffery et  al., »Longer wave
lengths in sunlight pass through the human body and have a systemic 
impact which improves vision«, Scientific Reports 15 (July 2025): 
24435, https://doi.org/10.1038/s41598-025-09785-3; Joseph Tafur 
et al., »Low intensity light therapy: exploring the role of redox mecha-
nisms«, Photobiomodulation, Photomedicine, and Laser Surgery 26, 
no. 4 (July 2008): 323-28, https://doi.org/10.1089/pho.2007.2184.

20	 Lucas Freitas de Freitas and Michael R. Hamblin, »Proposed Mecha-
nisms of Photobiomodulation or Low-Level Light Therapy«, IEEE 
Journal of Selected Topics in Quantum Electronics 22, no.  3 (2016): 
7000417, https://doi.org/10.1109/JSTQE.2016.2561201; Shijun Wang 
et  al., »Therapeutic Potential of Nitric Oxide and Its Donors in 
Hemorrhagic and Ischemic Stroke: A Systematic Review«, Medical 
Gas Research 16, no. 3: 241–57, https://doi.org/10.4103/mgr.MEDGAS 
RES-D-25-00161.

https://doi.org/10.1186/s12986-025-01011-1
https://doi.org/10.3390/life14060771
https://doi.org/10.1186/1475-2891-9-65
https://doi.org/10.1186/1475-2891-9-65
https://www.ncbi.nlm.nih.gov/books/NBK606489/
https://www.ncbi.nlm.nih.gov/books/NBK606489/
https://doi.org/10.1038/s41433-024-03091-4
https://doi.org/10.1016/j.neuron.2025.05.025
https://doi.org/10.1016/j.neuron.2025.05.025
https://doi.org/10.1038/s41598-025-09785-3
https://doi.org/10.1089/pho.2007.2184
https://doi.org/10.1109/JSTQE.2016.2561201
https://doi.org/10.4103/mgr.MEDGASRES-D-25-00161
https://doi.org/10.4103/mgr.MEDGASRES-D-25-00161


116

Anmerkungen zum Titel »Protocols«

21	 Rachel Leproult et  al., »Transition from dim to bright light in the 
morning induces an immediate elevation of cortisol levels«, Journal of 
Clinical Endocrinology &  Metabolism 86, no.  11 (Jan 2001): 151-57, 
https://doi.org/10.1210/jcem.86.1.7102.

22	 Aikaterini Andreadi et  al., »Modified Cortisol Circadian Rhythm: 
The Hidden Toll of Night-Shift Work«, International Journal of Mo­
lecular Sciences 26, no.  5 (2025): 2090, https://doi.org/10.3390/ijms 
26052090.

23	 Shazia Jehan et al., »Shift Work and Sleep: Medical Implications and 
Management«, Sleep Medicine and Disorders 1, no.  2 (2017): 00008, 
https://pubmed.ncbi.nlm.nih.gov/29517053/; Diane B. Boivin et  al., 
»Disturbance of the Circadian System in Shift Work and Its Health 
Impact«, Journal of Biological Rhythms 37, no. 1 (2022): 3–28, https://
doi.org/10.1177/07487304211064218.

24	 Emma K. Adam et al., »Diurnal Cortisol Slopes and Mental and Phy-
sical Health Outcomes: A Systematic Review and Meta-Analysis«, 
Psychoneuroendocrinology 83 (September 2017): 25–41, https://doi.
org/10.1016/j.psyneuen.2017.05.018; Lisa R. Starr et  al., »Chronic 
Stress Exposure, Diurnal Cortisol Slope, and Implications for Mood 
and Fatigue: Moderation by Multilocus HPA-Axis Genetic Varia
tion«, Psychoneuroendocrinology 100 (February 2019): 156–63, https://
doi.org/10.1016/j.psyneuen.2018.10.003.

25	 Emilija Knezevic et  al., »The Role of Cortisol in Chronic Stress, 
Neurodegenerative Diseases, and Psychological Disorders«, Cells 12, 
no. 23 (2023): 2726, https://doi.org/10.3390/cells12232726.

26	 L. T. Hoyt et al., »Positive Upshots of Cortisol in Everyday Life«, Emo-
tion 16, no. 4 (2016): 431–35, https://doi.org /10.1037/emo0000174; Jas-
leen Kaur et  al., »Physiology, Cortisol«, StatPearls, last up-dated 
December 1, 2025, https://www.ncbi.nlm.nih.gov/books/NBK538239/.

27	 Stafford L. Lightman et al., »Dynamics of ACTH and Cortisol Secre-
tion and Implications for Disease«, Endocrine Reviews 41, no. 3 (2020): 
bnaa002, https://doi.org/10.1210/endrev /bnaa002.

28	 Wade S. Warren, Thomas H. Champney, and Vincent M. Cassone, 
»The Suprachiasmatic Nucleus Controls the Circadian Rhythm of 

https://doi.org/10.1210/jcem.86.1.7102
https://doi.org/10.3390/ijms26052090
https://doi.org/10.3390/ijms26052090
https://pubmed.ncbi.nlm.nih.gov/29517053/
https://doi.org/10.1177/07487304211064218
https://doi.org/10.1177/07487304211064218
https://doi.org/10.1016/j.psyneuen.2017.05.018
https://doi.org/10.1016/j.psyneuen.2017.05.018
https://doi.org/10.1016/j.psyneuen.2018.10.003
https://doi.org/10.1016/j.psyneuen.2018.10.003
https://doi.org/10.3390/cells12232726
https://www.ncbi.nlm.nih.gov/books/NBK538239/
https://doi.org/10.1210/endrev%20/bnaa002


117

Anmerkungen zum Titel »Protocols«

Heart Rate via the Sympathetic Nervous System«, Physiology & Be
havior 55, no. 6 (June 1994): 1091–99, https://doi.org/10.1016/0031-
9384(94)90392-1; Thomas Dickmeis, »Glucocorticoids and the circa-
dian clock«, Journal of Endocrinology 200, no. 1 (2009): 3-22, https://
doi.org/10.1677/JOE-08-0415; Atsushi Ishida et  al., »Light activates 
the adrenal gland: Timing of gene expression and glucocorticoid re-
lease«, Cell Metabolism 2, no. 5 (Nov 2005): 297-307, https://doi.org/
10.1016/j.cmet.2005.09.009; Yvonne M. Ulrich-Lai et  al., »Adrenal 
splanchnic innervation contributes to the diurnal rhythm of plasma 
corticosterone in rats by modulating adrenal sensitivity to ACTH«, 
American Journal of Physiology  – Regulatory, Integrative and Com­
parative Physiology 290, no. 4 (April 2006): R1128-35, https://doi.org/
10.1152/ajpregu.00042.2003; Ruud M. Buijs et  al., »Anatomical and 
functional demonstration of a multisynaptic suprachiasmatic nucleus 
adrenal (cortex) pathway«, European Journal of Neuroscience 11 (1999): 
1535-44, https://doi.org/10.1046/j.1460-9568.1999.00575.x.

29	 Sadaf Munir et al., »Seasonal Affective Disorder«, StatPearls, last up-
dated April 20, 2024, https://www.ncbi.nlm.nih.gov/books/NBK568745 /.

30	 Gagan Virk et al., »Short Exposure to Light Treatment Improves De-
pression Scores in Patients with Seasonal Affective Disorder: A Brief 
Report«, International Journal on Disability and Human Development 
8, no. 3 (2009): 283–86, https://doi.org/10.1901/jaba.2009.8-283.

31	 Cecilia Rastad et  al., »Improvement in Fatigue, Sleepiness, and 
Health-Related Quality of Life with Bright Light Treatment in Persons 
with Seasonal Affective Disorder and Subsyndromal SAD«, Depres­
sion Research and Treatment 2011 (June 2011): 543906, https://doi.org/
10.1155/2011/543906; Stephen J. Lurie et al., »Seasonal Affective Dis
order«, American Family Physician 74, no. 9 (2006): 1521–24, https://
pubmed.ncbi.nlm.nih.gov/17111890/.

32	 Timothy M. Brown et al. »Recommendations for Daytime, Evening, 
and Nighttime Indoor Light Exposure to Best Support Physiology, 
Sleep, and Wakefulness in Healthy Adults«, PLOS Biology 20, no. 3 
(2022): e3001571, https://doi.org/10.1371/journal.pbio.3001571.

33	 Palmiero Monteleone et al., »Temporal Relationship Between Mela

https://doi.org/10.1016/0031-9384(94)90392-1
https://doi.org/10.1016/0031-9384(94)90392-1
https://doi.org/10.1677%20/JOE-08-0415
https://doi.org/10.1677%20/JOE-08-0415
https://doi.org/10.1016/j.cmet.2005.09.009
https://doi.org/10.1016/j.cmet.2005.09.009
https://doi.org/10.1152/ajpregu.00042.2003
https://doi.org/10.1152/ajpregu.00042.2003
https://doi.org/10.1046/j.1460-9568.1999.00575.x
https://www.ncbi.nlm.nih.gov/books/NBK568745%20/
https://doi.org/10.1901/jaba.2009.8-283
https://doi.org10.1155/2011/543906
https://doi.org10.1155/2011/543906
https://pubmed.ncbi.nlm.nih.gov/17111890/
https://pubmed.ncbi.nlm.nih.gov/17111890/
https://doi.org/10.1371/journal.pbio.3001571


118

Anmerkungen zum Titel »Protocols«

tonin and Cortisol Responses to Nighttime Physical Stress in Hum-
ans«, Psychoneuroendocrinology 17, no.  1 (1992): 81–86, https://doi.
org/10.1016/0306-4530(92)90078-l.

34	 Joshua J. Gooley et  al., »Exposure to Room Light Before Bedtime 
Suppresses Melatonin Onset and Shortens Melatonin Duration in 
Humans«, The Journal of Clinical Endocrinology &  Metabolism 96, 
no. 3 (2011): E463–E472, https://doi.org/10.1210/jc.2010-2098.

35	 Marc Hébert et al., »The Effects of Prior Light History on the Suppres-
sion of Melatonin by Light in Humans«, Journal of Pineal Research 3, 
no. 4 (2002): 198–203, https://doi.org/10.1034/j.1600-079x.2002.01885.x.

36	 Marije te Kulve et  al., »Early Evening Light Mitigates Sleep Com
promising Physiological and Alerting Responses to Subsequent Late 
Evening Light«, Scientific Reports 9, article no. 16064 (2019), https://
doi.org/10.1038/s41598-019-52352-w.

37	 Rafael Lazar et al., »Afternoon to Early Evening Bright Light Expo
sure Reduces Later Melatonin Production in Adolescents«, npj Biolo­
gical Timing and Sleep 2, article no. 25 (2025), https://doi.org/10.1038/
s44323-025-00040-6.

38	 Tracy A. Bedrosian et al., »Dim Light at Night Provokes Depression-
Like Behaviors and Reduces CA1 Dendritic Spine Density in Female 
Hamsters«, Psychoneuroendocrinology 36, no.  7 (2011): 1062–69, 
https://doi.org/10.1016/j.psyneuen.2011.01.004.

39	 Yujiro Yamanaka et al., »Hypothalamic-Pituitary-Adrenal Axis Diffe-
rentially Responses to Morning and Evening Psychological Stress in 
Healthy Subjects«, Neuropsychopharmacology Reports 39, no. 1 (2019): 
41–47, https://doi.org/10.1002/npr2.12042.

40	 S. Hattar et al., »Melanopsin-Containing Retinal Ganglion Cells: Ar-
chitecture, Projections, and Intrinsic Photosensitivity«, Science 295, 
no. 5557 (2002): 1065–70, https://doi.org/10.1126/sci-ence.1069609.

41	 Joshua J. Gooley et  al., »Exposure to Room Light Before Bedtime 
Suppresses Melatonin Onset and Shortens Melatonin Duration in 
Humans«, The Journal of Clinical Endocrinology &  Metabolism 96, 
no. 3 (2011): E463–E472, https://doi.org/10.1210/jc.2010-2098.

42	 Ana Sanchez-Cano et al., »Comparative Effects of Red and Blue LED 

https://doi.org/10.1016/0306-4530(92)90078-l
https://doi.org/10.1016/0306-4530(92)90078-l
https://doi.org/10.1210/jc.2010-2098
https://doi.org/10.1034/j.1600-079x.2002.01885.x
https://doi.org/10.1038/s41598-019-52352-w
https://doi.org/10.1038/s41598-019-52352-w
https://doi.org/10.1038/s44323-025-00040-6
https://doi.org/10.1038/s44323-025-00040-6
https://doi.org/10.1016/j.psyneuen.2011.01.004
https://doi.org/10.1002/npr2.12042
https://doi.org/10.1126/sci-ence.1069609
https://doi.org/10.1210/jc.2010-2098


119

Anmerkungen zum Titel »Protocols«

Light on Melatonin Levels During Three-Hour Exposure in Healthy 
Adults«, Life 15, no. 5 (2025): 715, https://doi.org/10.3390/life15050715; 
Isabella Robertson-Dixon et al., »The Influence of Light Wavelength 
on Human HPA Axis Rhythms: A Systematic Review«, Life 13, no. 10 
(2023): 1968, https://doi.org/10.3390/life13101968. 

43	 Ari Shechter et  al., »Blocking Nocturnal Blue Light for Insomnia: 
A Randomized Controlled Trial«, Journal of Psychiatric Research 96 
(January 2018): 196–202, https://doi.org/10.1016/j.jpsychires.2017.10. 
015.

44	 Manuel Spitschan and Nayantara Santhi, »Individual Differences and 
Diversity in Human Physiological Responses to Light«, eBioMedicine 
75 (January 2022): 103640, https://doi.org/10.1016/j.ebiom.2021.103640.

45	 Ivy C. Mason et al., »Light Exposure During Sleep Impairs Cardio
metabolic Function«, Proceedings of the National Academy of Sciences 
119, no. 12 (2022): e2113290119, https://doi.org/10.1073/pnas.2113290119.

46	 Daniel P. Windred et al., »Light Exposure at Night and Cardiovascular 
Disease Incidence«, JAMA Network Open 8, no. 10 (2025): e2539031, 
https://doi.org/10.1001/jamanetworkopen.2025.39031.

47	 Ivy N. Cheung et al., »Morning and Evening Blue-Enriched Light Ex-
posure Alters Metabolic Function in Normal Weight Adults«, PLOS 
One 11, no.  5 (2016): e0155601, https://doi.org/10.1371/journal.pone. 
0155601.

48	 Yong-Moon Mark Park et al., »Association of Exposure to Artificial 
Light at Night While Sleeping with Risk of Obesity in Women«, JAMA 
Internal Medicine 179, no.  8 (2019): 1061–71, https://doi.org/10.1001/
jamainternmed.2019.0571.

49	 Altug Didikoglu et  al., »Relationships Between Light Exposure and 
Aspects of Cognitive Function in Everyday Life«, Communications 
Psychology 4, article no. 5 (2026), https://doi.org/10.1038/s44271-025-
00373-9.

50	 Angus C. Burns et al., »Day and Night Light Exposure Are Associated 
with Psychiatric Disorders: An Objective Light Study in over 85,000 
People«, Nature Mental Health 1 (2023): 853–62, https://doi.org/
10.1038/s44220-023-00135-8. 

https://doi.org/10.3390/life15050715
https://doi.org/10.3390/life13101968
https://doi.org/10.1016/j.jpsychires.2017.10.015
https://doi.org/10.1016/j.jpsychires.2017.10.015
https://doi.org/10.1016/j.ebiom.2021.103640
https://doi.org/10.1073/pnas.2113290119
https://doi.org/10.1001/jamanetworkopen.2025.39031
https://doi.org/10.1371/journal.pone.0155601
https://doi.org/10.1371/journal.pone.0155601
https://doi.org/10.1001/jamainternmed.2019.0571
https://doi.org/10.1001/jamainternmed.2019.0571
https://doi.org/10.1038/s44271-025-00373-9
https://doi.org/10.1038/s44271-025-00373-9
https://doi.org/10.1038/s44220-023-00135-8
https://doi.org/10.1038/s44220-023-00135-8


120

Anmerkungen zum Titel »Protocols«

51	 Shi, »Light, opsins, and life: mammalian photophysiological func-
tions beyond image perception«, 3108-28.

52	 Sarah Cameron, Katrina Weston-Green, and Kelly A. Newell, »The 
Disappointment Centre of the Brain Gets Exciting: A Systematic Re-
view of Habenula Dysfunction in Depression«, Translational Psychia­
try 14, no.  1 (December 2024), https://doi.org/10.1038/s41398-024-
03199-x;Diego Carlos Fernandez et  al., »Light Affects Mood and 
Learning through Distinct Retina-Brain Pathways«, Cell 175, no.  1 
(September 2018): 71-84.e18, https://doi.org/10.1016/j.cell.2018.08.004.

53	 Daniel P. Windred et al., »Brighter Nights and Darker Days Predict 
Higher Mortality Risk: A Prospective Analysis of Personal Light 
Exposure in over 88,000 Individuals«, Proceedings of the National 
Academy of Sciences 121, no. 43 (2024): e2405924121, https://doi.org/
10.1073/pnas.2405924121.

54	 Max Bell et al., »Individual and Neighborhood Risk Factors of Hospi-
tal Admission and Death During the COVID-19 Pandemic: A Popu-
lation-Based Cohort Study«, BMC Medicine 21, article no.  1 (2023), 
https://doi.org/https://doi.org/10.1186/s12916-022-02715-4; Shengzhi 
Sun et al., »Outdoor Light at Night and Risk of Coronary Heart Dis
ease Among Older Adults: A Prospective Cohort Study«, European 
Heart Journal 42, no.  8 (2021): 822–30, https://doi.org/10.1093/eur 
heartj/ehaa846; P. G. Lindqvist et al., »Avoidance of Sun Exposure Is 
a Risk Factor for All-Cause Mortality: Results from the Melanoma in 
Southern Sweden Cohort«, Journal of Internal Medicine 276, no.  1 
(2014): 77–86, https://doi.org/10.1111/joim.12251.

55	 Burns et al., »Day and Night Light Exposure Are Associated with Psy-
chiatric Disorders.«

56	 David G. Hoel and Allen Miller, »Are Vitamin D Supplements an 
Adequate Substitute for Sun Exposure?«, Medical Research Archives 11, 
no. 3 (2023), https://doi.org/10.18103/mra.v11i3.3635.

57	 Roma Parikh et  al., »Skin Exposure to UVB Light Induces a Skin-
Brain-Gonad Axis and Sexual Behavior«, Cell Reports 36, no. 8 (2021): 
109579, https://doi.org/https://doi.org/10.1016/j.celrep.2021.109579.

58	 Cezary Skobowiat et al., »Skin Exposure to Ultraviolet B Rapidly Ac-

https://doi.org/10.1038/s41398-024-03199-x
https://doi.org/10.1038/s41398-024-03199-x
https://doi.org/10.1016/j.cell.2018.08.004
https://doi.org/10.1073/pnas.2405924121
https://doi.org/10.1073/pnas.2405924121
https://doi.org/https://doi.org/10.1186/s12916-022-02715-4
https://doi.org/10.1093/eurheartj/ehaa846
https://doi.org/10.1093/eurheartj/ehaa846
https://doi.org/10.1111/joim.12251
https://doi.org/10.18103/mra.v11i3.3635
https://doi.org/https://doi.org/10.1016/j.celrep.2021.109579


121

Anmerkungen zum Titel »Protocols«

tivates Systemic Neuroendocrine and Immunosuppressive Res
ponses«, Photochemistry and Photobiology 93, no. 4 (2017): 1008–15, 
https://doi.org/10.1111/php.12642.

59	 Catherine J. Dunlavey, »Introduction to the Hypothalamic-Pituitary-
Adrenal Axis: Healthy and Dysregulated Stress Responses, Develop-
mental Stress and Neurodegeneration«, Journal of Undergraduate 
Neuroscience Education 16, no.  2 (2018): R59–R60, https://pubmed.
ncbi.nlm.nih.gov/30057514/; Frauke Nees et  al., »Hypothalamic-
Pituitary-Adrenal Axis Feedback Sensitivity in Different States of 
Back Pain«, Psychoneuroendocrinology 101 (March 2019): 60–66, 
https://doi.org/10.1016/j.psyneuen.2018.10.026.

60	 Tobias Backström and Svante Winberg, »Central Corticotropin 
Releasing Factor and Social Stress«, Frontiers in Neuroscience 7 (July 
9, 2013): 117, https://doi.org/10.3389/fnins.2013.00117.

61	 Adam S. Sprouse-Blum et al., »Understanding Endorphins and Their 
Importance in Pain Management«, Hawaii Medical Journal 69, no. 3 
(2010): 70–71, https://pubmed.ncbi.nlm.nih.gov/20397507/.

62	 Lindqvist et al., »Avoidance of Sun Exposure Is a Risk Factor.«
63	 Ling Yang et al., »Ultraviolet Exposure and Mortality Among Women 

in Sweden«, Cancer Epidemiology, Biomarkers & Prevention 20, no. 4 
(2011): 683–90, https://doi.org/10.1158/1055-9965.EPI-10-0982; 
Erratum, Yang et  al., »Ultraviolet Exposure«, Cancer Epidemiology, 
Biomarkers & Prevention 20, no. 6 (2011): 1259.

64	 Lynne Peeples, »The Surprising Science Behind Red-Light Therapy – 
and How It Really Works«, Nature 651, no. 8107 (March 2026): 871–74, 
https://doi.org/10.1038/d41586-026-00878-1.

65	 Nancy B. Lipko, »Photobiomodulation: Evolution and Adaptation«, 
Photobiomodulation: Evolution and Adaptation 40, no. 4 (2022): 213–
33, https://doi.org/10.1089/photob.2021.0145; Michael B. Powner and 
Glen Jeffery, »Light Stimulation of Mitochondria Reduces Blood 
Glucose Levels«, Journal of Biophotonics 17, no. 5 (2024): e202300521, 
https://doi.org/10.1002/jbio.202300521.

66	 Ethan Waisberg et al., »Near Infrared/ Red Light Therapy a Potential 
Countermeasure for Mitochondrial Dysfunction in Spaceflight Asso-

https://doi.org/10.1111/php.12642
https://pubmed.ncbi.nlm.nih.gov/30057514/
https://pubmed.ncbi.nlm.nih.gov/30057514/
https://doi.org/10.1016/j.psyneuen.2018.10.026
https://doi.org/10.3389/fnins.2013.00117
https://pubmed.ncbi.nlm.nih.gov/20397507/
https://doi.org/10.1158/1055-9965.EPI-10-0982
https://doi.org/10.1038/d41586-026-00878-1
https://doi.org/10.1089/photob.2021.0145
https://doi.org/10.1002/jbio.202300521


122

Anmerkungen zum Titel »Protocols«

ciated Neuro-Ocular Syndrome (SANS)«, Eye 38 (2024): 2499–501, 
https://doi.org/10.1038/s41433-024-03091-4.

67	 Edio Maldonado et al., »Aging Hallmarks and the Role of Oxidative 
Stress«, Antioxidants 12, no.  3 (2023): 651, https://doi.org/10.3390/
antiox12030651.

68	 Glen Jeffery et al., »Longer Wavelengths in Sunlight Pass Through the 
Human Body and Have a Systemic Impact Which Improves Vision«, 
Scientific Reports 15, article no. 24435 (2025), https://doi.org/10.1038/
s41598-025-09785-3.

69	 Rodrigo Noseda et al., »Migraine Photophobia Originating in Cone-
Driven Retinal Pathways«, Brain 139, no.  7 (2016): 1971–86, https://
doi.org/10.1093/brain/aww119; Sabrina Rohringer et al., »The Impact 
of Wavelengths of LED Light-Therapy on Endothelial Cells«, Scien­
tific Reports 7, no. 1 (2017): 10700, https://doi.org/10.1038/s41598-017-
11061-y; Laurent F. Martin et al., »Green Light Exposure Elicits Anti-
inflammation, Endogenous Opioid Release and Dampens Synaptic 
Potentiation to Relieve Post-surgical Pain«, The Journal of Pain 24, 
no. 3 (2023): 509–29, https://doi.org/10.1016/j.jpain.2022.10.011.

70	 Eva Chamorro et al., »Effects of Light-Emitting Diode Radiations on 
Human Retinal Pigment Epithelial CellsIn Vitro«, Photochemistry 
and Photobiology 89, no.  2 (October 2012): 468–73, https://doi.org/
10.1111/j.1751-1097.2012.01237.x; Edward M. Barrett and Glen Jeffery, 
»LED Lighting (350-650nm) Undermines Human Visual Perfor
mance Unless Supplemented by Wider Spectra (400-1500nm+) like 
Daylight«, Scientific Reports 16, no. 3061 (January 2026), https://doi.
org/10.1038/s41598-026-35389-6; Bernard F. Godley et al., »Blue Light 
Induces Mitochondrial DNA Damage and Free Radical Production in 
Epithelial Cells*«, Journal of Biological Chemistry 280, no.  22 (June 
2005): 21061–66, https://doi.org/10.1074/jbc.M502194200.

71	 Tatsiana Mironava et al., »The Effects of UV Emission from Compact 
Fluorescent Light Exposure on Human Dermal Fibroblasts and Kera-
tinocytesIn Vitro«, Photochemistry and Photobiology 88, no.  6 (July 
20, 2012): 1497–1506, https://doi.org/10.1111/j.1751-1097.2012.01192.x; 
T. A. Kalajian et al., »Ultraviolet B Light Emitting Diodes (LEDs) Are 

https://doi.org/10.1038/s41433-024-03091-4
https://doi.org/10.3390/antiox12030651
https://doi.org/10.3390/antiox12030651
https://doi.org/10.1038/s41598-025-09785-3
https://doi.org/10.1038/s41598-025-09785-3
https://doi.org/10.1093/brain/aww119
https://doi.org/10.1093/brain/aww119
https://doi.org/10.1038/s41598-017-11061-y
https://doi.org/10.1038/s41598-017-11061-y
https://doi.org/10.1016/j.jpain.2022.10.011
https://doi.org/10.1111/j.1751-1097.2012.01237.x
https://doi.org/10.1111/j.1751-1097.2012.01237.x
https://doi.org/10.1038/s41598-026-35389-6
https://doi.org/10.1038/s41598-026-35389-6
https://doi.org/10.1074/jbc.M502194200
https://doi.org/10.1111/j.1751-1097.2012.01192.x


123

Anmerkungen zum Titel »Protocols«

More Efficient and Effective in Producing Vitamin D3 in Human Skin 
Compared to Natural Sunlight«, Scientific Reports 7, no. 1 (September 
2017), https://doi.org/10.1038/s41598-017-11362-2.

72	 Jeffrey M. Walch et al., »The Effect of Sunlight on Postoperative Anal-
gesic Medication Use: A  Prospective Study of Patients Undergoing 
Spinal Surgery«, Psychosomatic Medicine 67, no.  1 (2005): 156–63, 
https://doi.org/10.1097/01.psy.0000149258.42508.70.

73	 Helen J. Burgess et al., »Morning Versus Evening Bright Light Treat-
ment at Home to Improve Function and Pain Sensitivity for Women 
with Fibromyalgia: A Pilot Study«, Pain Medicine 18, no.  1 (2017): 
116–23, https://doi.org/10.1093/pm/pnw160.

74	 John W. Burns et al., »Morning Bright Light Treatment for Chronic 
Low Back Pain: Potential Impact on the Volatility of Pain, Mood, 
Function, and Sleep«, Pain Medicine 21, no. 6 (2020): 1153–61, https://
doi.org/10.1093/pm/pnz235.

75	 Zhengfang Hu et al., »A Visual Circuit Related to the Periaqueductal 
Gray Area for the Antinociceptive Effects of Bright Light Treatment«, 
Neuron 110, no.  10 (2022): 1712–1727.e7, https://doi.org/10.1016/ 
j.neuron.2022.02.009.

76	 G. Vandewalle et al., »Spectral Quality of Light Modulates Emotional 
Brain Responses in Humans«, Proceedings of the National Academy of 
Sciences 107, no.  45 (2010): 19549–54, https://doi.org/10.1073/pnas. 
1010180107.

77	 Ci-Wen Luo et  al., »Association Between Ultraviolet  B Exposure 
Levels and Depression in Taiwanese Adults: A Nested Case-Control 
Study«, International Journal of Environmental Research and Public 
Health 19, no. 11 (2022): 6846, https://doi.org/10.3390/ijerph19116846.

78	 Bistra I. Veleva et al., »Effect of Ultraviolet Light on Mood, Depressive 
Disorders and Well-Being«, Photodermatology, Photoimmunology 
&  Photomedicine 34, no.  5 (2018): 288–97, https://doi.org/10.1111/
phpp.12396.

79	 Sherry Ershadi and John S. Barbieri, »At-Home LED Devices for the 
Treatment of Acne Vulgaris: A Systematic Review and Meta-Analy-
sis«, JAMA Dermatology 161, no.  5 (2025): 552–55, https://doi.org/

https://doi.org/10.1038/s41598-017-11362-2
https://doi.org/10.1097/01.psy.0000149258.42508.70
https://doi.org/10.1093/pm/pnw160
https://doi.org/10.1093/pm/pnz235
https://doi.org/10.1093/pm/pnz235
https://doi.org/10.1016/j.neuron.2022.02.009
https://doi.org/10.1016/j.neuron.2022.02.009
https://doi.org/10.1073/pnas.1010180107
https://doi.org/10.1073/pnas.1010180107
https://doi.org/10.3390/ijerph19116846
https://doi.org/10.1111/phpp.12396
https://doi.org/10.1111/phpp.12396
https://doi.org/10.1001/jamadermatol.2025.0019


124

Anmerkungen zum Titel »Protocols«

10.1001/jamadermatol.2025.0019; Le Thi Nhu Ngoc et al., »Utilization 
of Light-Emitting Diodes for Skin Therapy: Systematic Review and 
Meta-Analysis«, Photodermatology, Photoimmunology &  Photome­
dicine 39 no. 4 (2023): 303–17, https://doi.org/10.1111/phpp.12841; Jing 
Zhang et  al., »Efficacy and Safety of Red and Infrared Light in the 
Adjunctive Treatment on Diabetic Foot Ulcers: A Systematic Review 
and Meta-Analysis«, Complementary Therapies in Clinical Practice 57, 
article no.  101906 (November 2024), https://doi.org/10.1016/j.ctcp. 
2024.101906.

80	 S. V. K. R. Rajeswari et al., »Development of a Near Infrared Region 
Based Non-Invasive Therapy Device for Diabetic Peripheral Neuro-
pathy«, Scientific Reports 14, article no. 27993 (2024), https://doi.org/
10.1038/s41598-024-78144-5; Ming Li et al., »A Wearable and Stretcha-
ble Dual-Wavelength LED Device for Home Care of Chronic Infected 
Wounds«, Nature Communications 15, no. 1 (2024): 9380, https://doi.
org/10.1038/s41467-024-53579-6.

81	 Hoon Chung et al., »The Nuts and Bolts of Low-Level Laser (Light) 
Therapy«, Annals of Biomedical Engineering 40, no.  2 (November 
2011): 516–33, https://doi.org/10.1007/s10439-011-0454-7; Evan Austin 
et al., »Visible Light. Part I: Properties and Cutaneous Effects of Visi
ble Light«, Journal of the American Academy of Dermatology 84, no. 5 
(May 2021): 1219–31, https://doi.org/10.1016/j.jaad.2021.02.048.

82	 Jeffery et  al., »Longer Wavelengths in Sunlight Pass Through the 
Human Body.«

83	 David M. Harris, »Editorial Comment Biomolecular Mechanisms of 
Laser Biostimulation«, Journal of Clinical Laser Medicine & Surgery 9, 
no. 4 (1991): 277–80, https://doi.org/10.1089/clm.1991.9.277.

84	 Michael B Powner and Glen Jeffery, »Systemic Glucose Levels Are 
Modulated by Specific Wavelengths in the Solar Light Spectrum That 
Shift Mitochondrial Metabolism«, PLOS One 17, no.  11 (November 
2022): e0276937, https://doi.org/10.1371/journal.pone.0276937.

85	 Russel J. Reiter et al., »Melatonin: A Mitochondrial Resident with a 
Diverse Skill Set«, Life Sciences 301, article no. 120612 (July 15, 2022), 
https://doi.org/10.1016/j.lfs.2022.120612.

https://doi.org/10.1001/jamadermatol.2025.0019
https://doi.org/10.1111/phpp.12841
https://doi.org/10.1016%20/j.ctcp.2024.101906
https://doi.org/10.1016%20/j.ctcp.2024.101906
https://doi.org/10.1038/s41598-024-78144-5
https://doi.org/10.1038/s41598-024-78144-5
https://doi.org/10.1038/s41467-024-53579-6
https://doi.org/10.1038/s41467-024-53579-6
https://doi.org/10.1007/s10439-011-0454-7
https://doi.org/10.1016/j.jaad.2021.02.048
https://doi.org/10.1089/clm.1991.9.277
https://doi.org/10.1371/journal.pone.0276937
https://doi.org/10.1016/j.lfs.2022.120612


125

Anmerkungen zum Titel »Protocols«

86	 Jesus A. Simon et al., »Beyond Sleeping Disorders, the Role of Mela-
tonin in Skin Diseases and Emerging Applications in Dermatology 
and Topical Therapy«, Gels 11, no.  11 (2025): 860, https://doi.org/
10.3390/gels11110860.

87	 Graeme Ewan Glass, »Photobiomodulation: The Clinical Applications 
of Low-Level Light Therapy«, Aesthetic Surgery Journal 41, no.  6 
(2021): 723–38, https://doi.org/10.1093/asj/sjab025; Erratum, Glass, 
»Photobiomodulation«, Aesthetic Surgery Journal 42, no.  5 (2022): 
566, https://doi.org/10.1093/asj/sjab396.

88	 Robert A. Weiss et al., »A Novel Non-Thermal Non-Ablative Full Pa-
nel LED Photomodulation Device for Reversal of Photoaging: Digital 
Microscopic and Clinical Results in Various Skin Types«, Journal of 
Drugs in Dermatology 3, no. 6 (2004): 605–10, https://pubmed.ncbi.
nlm.nih.gov/15624743/; B. A. Russell et  al., »A Study to Determine 
the Efficacy of Combination LED Light Therapy (633 nm and 830 nm) 
in Facial Skin Rejuvenation«, Journal of Cosmetic and Laser Therapy 7, 
no.  3–4 (2005): 196–200, https://doi.org/10.1080/1476417050037 
0059.

89	 David J. Goldberg and Bruce A. Russell, »Combination Blue (415 nm) 
and Red (633 nm) LED Phototherapy in the Treatment of Mild to 
Severe Acne Vulgaris«, Journal of Cosmetic and Laser Therapy 8, no. 
2 (2006): 71–75, https://doi.org/10.1080/14764170600735912.

90	 P. Papageorgiou et  al., »Phototherapy with Blue (415 nm) and Red 
(660 nm) Light in the Treatment of Acne Vulgaris«, British Journal 
of  Dermatology 142, no. 5 (2000): 973–78, https://doi.org/ 
10.1046/j.1365-2133.2000.03481.x.

91	 Powner and Jeffery, »Light Stimulation of Mitochondria.«
92	 Shaopeng Yang et  al., »Photoreceptor Metabolic Window Unveils 

Eye–Body Interactions«, Nature Communications 16, article no. 697 
(2025), https://doi.org/10.1038/s41467-024-55035-x.

93	 John M. Ball et  al., »Mitochondria in Cone Photoreceptors Act as 
Microlenses to Enhance Photon Delivery and Confer Directional 
Sensitivity to Light«, Science Advances 8, no.  9 (2022): eabn2070, 
https://doi.org/10.1126/sciadv.abn2070; M. Wong-Riley, »Energy Me-

https://doi.org/10.3390/gels11110860
https://doi.org/10.3390/gels11110860
https://doi.org/10.1093/asj/sjab025
https://doi.org/10.1093/asj/sjab396
https://pubmed.ncbi.nlm.nih.gov/15624743/
https://pubmed.ncbi.nlm.nih.gov/15624743/
https://doi.org/10.1080/14764170500370059
https://doi.org/10.1080/14764170500370059
https://doi.org/10.1080/14764170600735912
https://doi.org/10.1046/j.1365-2133.2000.03481.x
https://doi.org/10.1046/j.1365-2133.2000.03481.x
https://doi.org/10.1038/s41467-024-55035-x
https://doi.org/10.1126/sciadv.abn2070


126

Anmerkungen zum Titel »Protocols«

tabolism of the Visual System«, Eye and Brain 2 (July 2010): 99–116, 
https://doi.org/10.2147/EB.S9078.

94	 Christin Henein and David H.W. Steel, »Photobiomodulation for 
Non-Exudative Age-Related Macular Degeneration«, Cochrane Data­
base of Systematic Reviews 2018, no. 5 (2018): CD013029, https://doi.
org/10.1002/14651858.CD013029.

95	 Harpreet Shinhmar et al., »Optically Improved Mitochondrial Func-
tion Redeems Aged Human Visual Decline«, The Journals of Geron­
tology: Series  A 75, no.  9 (2020): e49–e52, https://doi.org/10.1093/
gerona/glaa155.

96	 Ahmed Abdelsalam et al., »Drusen in Age-Related Macular Degene-
ration: Pathogenesis, Natural Course, and Laser Photocoagulation-
Induced Regression«, Survey of Ophthalmology 44, no. 1 (1999): 1–29, 
https://doi.org/10.1016/s0039-6257(99)00072-7.

97	 Patricia T. Harvey, »Common Eye Diseases of Elderly People: 
Identifying and Treating Causes of Vision Loss«, Gerontology 49, no. 1 
(2003): 1–11, https://doi.org/10.1159/000066507.

98	 Glynis Ablon, »Phototherapy with Light Emitting Diodes: Treating a 
Broad Range of Medical and Aesthetic Conditions in Dermatology«, 
Journal of Clinical and Aesthetic Dermatology 11, no. 2 (2018): 21–27, 
https://pubmed.ncbi.nlm.nih.gov/29552272/.

99	 Jessica K. Atencio et  al., »Comparison of Thermoregulatory, Car
diovascular, and Immune Responses to Different Passive Heat 
Therapy Modalities«, American Journal of Physiology-Regulatory, 
Integrative and Comparative Physiology 329, no.  1 (2025): R20–R35, 
https://journals.physiology.org/doi/abs/10.1152/ajpregu.00012.2025.

Teil 6:  
Routinen für Konzentration, Motivation und Lernen

1	 Geraldine Gvozdanovic et al., »Experimental Trauma Rapidly Modi-
fies Functional Modafinil Connectivity«, Brain Imaging and Behavior 
15 (2021): 2017–30, https://doi.org/10.1007/s11682-020-00396-2; Xin 

https://doi.org/10.2147/EB.S9078
https://doi.org/10.1002/14651858.CD013029
https://doi.org/10.1002/14651858.CD013029
https://doi.org/10.1093/gerona/glaa155
https://doi.org/10.1093/gerona/glaa155
https://doi.org/10.1016/s0039-6257(99)00072-7
https://doi.org/10.1159/000066507
https://pubmed.ncbi.nlm.nih.gov/29552272/
https://journals.physiology.org/doi/abs/10.1152/ajpregu.00012.2025
https://doi.org/10.1007/s11682-020-00396-2


127

Anmerkungen zum Titel »Protocols«

Wang et al., »Preliminary Study of Acute Changes in Emotion Proces-
sing in Trauma Survivors with PTSD Symptoms«, PLOS One 11, no. 7 
(2016): e0159065, https://doi.org/10.1371/journal.pone.0159065.

2	 Felicia A. Hardi et al., »Trauma-Predictive Brain Network Connec
tivity Adaptively Responds to Mild Acute Stress«, Proceedings of the 
National Academy of Sciences 122, no. 31 (2025): e2505965122, https://
doi.org/10.1073/pnas.2505965122; Dongju Seo et al., »Limbic Respon-
se to Stress Linking Life Trauma and Hypothalamus-Pituitary-Adre
nal Axis Function«, Psychoneuroendocrinology 99 (January 2019): 
38–46, https://doi.org/10.1016/j.psyneuen.2018.08.023.

3	 Mark A. Lumley et al., »Trauma Matters: Psychological Interventions 
for Comorbid Psycho-social Trauma and Chronic Pain«, Pain 163, 
no.  4 (2022): 599–603, https://doi.org/10.1097/j.pain.000000000000 
2425.

4	 Neslihan Cansel et  al., »The Role of Childhood Trauma in Patients 
with Chronic Urticaria«, Northern Clinics of Istanbul 10, no. 1 (2023): 
79–86, https://doi.org/10.14744/nci.2021.10170.

5	 Shanlin Ke et al., »The Emerging Role of the Gut Microbiome in Post-
traumatic Stress Disorder«, Brain, Behavior, and Immunity 114 (No-
vember 2023): 360–70, https://doi.org/10.1016/j.bbi.2023.09.005.

6	 Brianna Chu et  al., »Physiology, Stress Reaction«, StatPearls, last 
updated May 7, 2024, https://www.ncbi.nlm.nih.gov/books/NBK541 
120/.

7	 Amy F. T. Arnsten, »Stress Signalling Pathways That Impair Prefrontal 
Cortex Structure and Function«, Nature Reviews Neuroscience 10, 
no. 6 (2009): 410–22, https://doi.org/10.1038/nrn2648.

8	 Michael C. Avery and Jeffrey L. Krichmar, »Neuromodulatory Sys-
tems and Their Interactions: A Review of Models, Theories, and Ex-
periments«, Frontiers in Neural Circuits 11 (December 21, 2017): 108, 
https://doi.org/10.3389/fncir.2017.00108.

9	 Adrian J. Duszkiewicz et al., »Novelty and Dopaminergic Modulation 
of Memory Persistence: A Tale of Two Systems«, Trends in Neuro­
sciences 42, no.  2 (2019): 102–14, https://doi.org/10.1016/j.tins.2018. 
10.002.

https://doi.org/10.1371/journal.pone.0159065
https://doi.org/10.1073/pnas.2505965122
https://doi.org/10.1073/pnas.2505965122
https://doi.org/10.1016/j.psyneuen.2018.08.023
https://doi.org/10.1097/j.pain.0000000000002425
https://doi.org/10.1097/j.pain.0000000000002425
https://doi.org/10.14744/nci.2021.10170
https://doi.org/10.1016/j.bbi.2023.09.005
https://www.ncbi.nlm.nih.gov/books/NBK541120/
https://www.ncbi.nlm.nih.gov/books/NBK541120/
https://doi.org/10.1038/nrn2648
https://doi.org/10.3389/fncir.2017.00108
https://doi.org/10.1016/j.tins.2018.10.002
https://doi.org/10.1016/j.tins.2018.10.002


128

Anmerkungen zum Titel »Protocols«

10	 Vinay Parikh and Debra A. Bangasser, »Cholinergic Signaling Dy
namics and Cognitive Control of Attention«, in Behavioral Phar
macology of the Cholinergic System, ed. M. Shoaib and T. Wallace 
(Springer Nature Switzerland, 2020), 71–87, https://doi.org/
10.1007/7854_2020_133.

11	 Liqun Luo, Principles of Neurobiology (CRC Press, 2020).
12	 Matt Puderbaugh and Prabhu D. Emmady, »Neuroplasticity«, Stat 

Pearls, last updated May 1, 2023, https://www.ncbi.nlm.nih.gov/books/ 
NBK557811/.

13	 Joshua P. Rising et al., »United States Trends in Non-Prescribed Use of 
Adderall and Ritalin: Population Assessment of Tobacco and Health 
(PATH) Study Estimates from 2013 to 2022«, Addiction 120, no.  11 
(2025): 2348–54, https://doi.org/10.1111/add.70123, Justine W. Welsh 
et al., »Substance Use Among College Students«, Focus 17, no. 2 (2019): 
117–27, https://doi.org/10.1176/appi.focus.20180037; Christian J. Teter 
et al., »Nonmedical Use of Prescription Stimulants Among US High 
School Students to Help Study: Results from a National Survey«, Jour­
nal of Pharmacy Practice 33, no.  1 (2020): 38–47, https://doi.org/
10.1177/0897190018783887.

14	 Diane C. Mitchell et al., »An Update on Beverage Consumption Pat-
terns and Caffeine Intakes in a Representative Sample of the US Po-
pulation«, Food and Chemical Toxicology 196 (February 2025): 115237, 
https://doi.org/10.1016/j.fct.2025.115237.

15	 Mohamad Awada et  al., »Cognitive Performance, Creativity and 
Stress Levels of Neurotypical Young Adults Under Different White 
Noise Levels«, Scientific Reports 12, article no. 14566 (2022), https://
doi.org/10.1038/s41598-022-18862-w; Anthony J. Angwin et  al., 
»White Noise Enhances New-Word Learning in Healthy Adults«, 
Scientific Reports 7, article no.  13045 (2017), https://doi.org/10.1038/
s41598-017-13383-3; Elza Othman et al., »Low Intensity White Noise 
Improves Performance in Audtory Working Memory Task: An fMRI 
Study«, Heliyon 5, no.  9 (2019): e02444, https://doi.org/10.1016/ 
j.heliyon.2019.e02444.

16	 Pasko Rakic, »Limits of Neurogenesis in Primates«, Science 227, 

https://doi.org/10.1007/7854_2020_133
https://doi.org/10.1007/7854_2020_133
https://www.ncbi.nlm.nih.gov/books/NBK557811/
https://www.ncbi.nlm.nih.gov/books/NBK557811/
https://doi.org/10.1111/add.70123
https://doi.org/10.1176/appi.focus.20180037
https://doi.org/10.1177/0897190018783887
https://doi.org/10.1177/0897190018783887
https://doi.org/10.1016/j.fct.2025.115237
https://doi.org/10.1038/s41598-022-18862-w
https://doi.org/10.1038/s41598-022-18862-w
https://doi.org/10.1038/s41598-017-13383-3
https://doi.org/10.1038/s41598-017-13383-3
https://doi.org/10.1016/j.heliyon.2019.e02444
https://doi.org/10.1016/j.heliyon.2019.e02444


129

Anmerkungen zum Titel »Protocols«

no. 4690 (1985): 1054–56, https://doi.org/10.1126/science.3975601; Be-
atrix P. Rubin, »Changing Brains: The Emergence of the Field of Adult 
Neurogenesis«, BioSocieties 4 (December 2009): 407–24, https://doi.
org/10.1017/S1745855209990330.

17	 Patrícia Marzola et al., »Exploring the Role of Neuroplasticity in De-
velopment, Aging, and Neurodegeneration«, Brain Sciences 13, no. 12 
(2023): 1610, https://doi.org/10.3390/brainsci13121610.

18	 Chiara La Rosa et al., »Brain Structural Plasticity: From Adult Neuro-
genesis to Immature Neurons«, Frontiers in Neuroscience 14 (2020): 
75, https://doi.org/10.3389/fnins.2020.00075.

19	 Jeanette Skowronek et al., »The Mere Presence of a Smartphone Re-
duces Basal Attentional Performance«, Scientific Reports 13, article 
no. 9363 (2023), https://doi.org/10.1038/s41598-023-36256-4.

20	 Adrian M. Haith and John W. Krakauer, »The Multiple Effects of 
Practice: Skill, Habit and Reduced Cognitive Load«, Current Opinion 
in Behavioral Sciences 20 (April 2018): 196–201, https://doi.org/
10.1016/j.cobeha.2018.01.015.

21	 Dinara Talypova et al., »Are Six Minutes of Focus Enough? An Explo-
ratory Study of Multitasking Patterns in Workplace Environments«, 
Proceedings of the 4th Annual Symposium on Human-Computer Inter­
action for Work, CHIWORK 2025, Amsterdam, Netherlands, June 
23–25, 2025.

22	 David Adam, »Are attention spans really shrinking? What the science 
says«, Nature 653 (2026): 20-22, https://doi.org/10.1038/d41586-026-
01407-w.

23	 Hugo Gernsback, »The Isolator«, Science and Invention 13, no. 3 (July 
1925).

24	 Helmfon, Hochu-rayu, n.d., https://hochurayu.com/product_design/
helmfon/.

25	 Zofia Kobylińska et al., »Coffee as a Source of Antioxidants and an 
Elixir of Youth«, Antioxidants 14, no.  3 (2025): 285, https://doi.org/
10.3390/antiox14030285; »China-England Tea Trade«, EBSCO, 2022, 
https://www.ebsco.com/research-starters/history/china-england-tea-
trade.

https://doi.org/10.1126/science.3975601
https://doi.org/10.1017/S1745855209990330
https://doi.org/10.1017/S1745855209990330
https://doi.org/10.3390/brainsci13121610
https://doi.org/10.3389/fnins.2020.00075
https://doi.org/10.1038/s41598-023-36256-4
https://doi.org/10.1016/j.cobeha.2018.01.015
https://doi.org/10.1016/j.cobeha.2018.01.015
https://doi.org/10.1038/d41586-026-01407-w
https://doi.org/10.1038/d41586-026-01407-w
https://hochurayu.com/product_design/helmfon/
https://hochurayu.com/product_design/helmfon/
https://doi.org/10.3390/antiox14030285
https://doi.org/10.3390/antiox14030285
https://www.ebsco.com/research-starters/history/china-england-tea-trade
https://www.ebsco.com/research-starters/history/china-england-tea-trade


130

Anmerkungen zum Titel »Protocols«

26	 Gabriela F. Gil et al., »Health Effects Associated with Chewing Tobac-
co: A Burden of Proof Study«, Nature Communications 15, no. 1 (Feb-
ruary 2024): 1082, https://doi.org/10.1038/s41467-024-45074-9; Alpa-
na K. Gupta et al., »Oral Cancer Risk Assessment for Different Types 
of Smokeless Tobacco Products Sold Worldwide: A Review of Re-
views and Meta-Analyses«, Cancer Prevention Research 15, no.  11 
(September 2022): 733–46, https://doi.org/10.1158/1940-6207.capr-21-
0567.

27	 S. M. Berman et  al., »Potential Adverse Effects of Amphetamine 
Treatment on Brain and Behavior: A Review«, Molecular Psychiatry 
14, no. 2 (2009): 123–42, https://doi.org/10.1038/mp.2008.90; Erratum, 
Berman et  al., »Potential Adverse Effects of Amphetamine Treat-
ment«, Molecular Psychiatry 15, no.  11 (2010): 1121, https://doi.org/
10.1038/mp.2008.90.

28	 David J. Heal et al., »Amphetamine, Past and Present – A Pharmaco-
logical and Clinical Perspective«, Journal of Psychopharmacology 27, 
no. 6 (2013): 479–96, https://doi.org/10.1177/0269881113482532.

29	 Madeleine P. Strohl, »Bradley’s Benzedrine Studies on Children with 
Behavioral Disorders«, Yale Journal of Biology and Medicine 84, no. 1 
(2011): 27–33, https://pubmed.ncbi.nlm.nih.gov/21451781/; Stanley C. 
Harris et  al., »The Mechanism of Amphetamine-Induced Loss of 
Weight: A Consideration of the Theory of Hunger and Appetite«, 
JAMA 134, no. 17 (1947): 1468–75, https://doi.org/10.1001/jama.1947. 
02880340022005.

30	 Nicolas Rasmussen, »America’s First Amphetamine Epidemic 1929–
1971: A Quantitative and Qualitative Retrospective with Implications 
for the Present«, American Journal of Public Health 98, no. 6 (2008): 
974–85, https://doi.org/10.2105/AJPH.2007.110593.

31	 Rasmussen, »America’s First Amphetamine Epidemic 1929–1971.«
32	 Florence T. Bourgeois et al., »Premarket Safety and Efficacy Studies 

for ADHD Medications in Children«, PLOS One 9, no.  7 (2014): 
e102249, https://doi.org/10.1371/journal.pone.0102249.

33	 Amber N. Edinoff et al., »Prescription Stimulants in College and Me-
dical Students: A Narrative Review of Misuse, Cognitive Impact, and 

https://doi.org/10.1038/s41467-024-45074-9
https://doi.org/10.1158/1940-6207.capr-21-0567
https://doi.org/10.1158/1940-6207.capr-21-0567
https://doi.org/10.1038/mp.2008.90
https://doi.org/10.1038/mp.2008.90
https://doi.org/10.1038/mp.2008.90
https://doi.org/10.1177/0269881113482532
https://pubmed.ncbi.nlm.nih.gov/21451781/
https://doi.org/10.1001/jama.1947.02880340022005
https://doi.org/10.1001/jama.1947.02880340022005
https://doi.org/10.2105/AJPH.2007.110593
https://doi.org/10.1371/journal.pone.0102249


131

Anmerkungen zum Titel »Protocols«

Adverse Effects«, Psychiatry International 3, no. 3: 221–35, https://doi.
org/10.3390/psychiatryint3030018.

34	 Larry Cahill and James L. McGaugh, »Mechanisms of Emotional 
Arousal and Lasting Declarative Memory«, Trends in Neurosciences 
21, no. 7 (1998): 294–99, https://doi.org/10.1016/s0166-2236(97)01214-9.

35	 Sereena Pigeon et al., »Impairing Memory Reconsolidation with Pro-
pranolol in Healthy and Clinical Samples: A Meta-Analysis«, Journal 
of Psychiatry and Neuroscience 47, no. 2 (2022): E109–E122, https://
doi.org/10.1503/jpn.210057.

36	 Keith Tully and Vadim Y. Bolshakov, »Emotional Enhancement of 
Memory: How Norepinephrine Enables Synaptic Plasticity«, Mole­
cular Brain 3, article no. 15 (2010), https://doi.org/10.1186/1756-6606-
3-15; Larry Cahill et al., »Enhanced Human Memory Consolidation 
with Post-Learning Stress: Interaction with the Degree of Arousal at 
Encoding«, Learning & Memory 10, no. 4 (2003): 270–74, https://doi.
org/10.1101/lm.62403.

37	 Tom Smeets et al., »True or False? Memory Is Differentially Affected 
by Stress-Induced Cortisol Elevations and Sympathetic Activity at 
Consolidation and Retrieval«, Psychoneuroendocrinology 33, no.  10 
(2008): 1378–86, https://doi.org/10.1016/j.psyneuen.2008.07.009.

38	 »Classics in the History of Psychology«, Christopher D. Green, York 
University, n.d., https://psychclassics.yorku.ca/Yerkes/Law/; Lola 
Beerendonk et  al., »A Disinhibitory Circuit Mechanism Explains a 
General Principle of Peak Performance During Mid-Level Arousal«, 
Proceedings of the National Academy of Sciences 121, no.  5 (2024): 
e2312898121, https://doi.org/10.1073/pnas.2312898121.

39	 Jeanne Nakamura and Mihaly Csikszentmihalyi, »The Concept of 
Flow«, in Handbook of Positive Psychology, ed. C.R. Snyder and Shane 
J. Lopez (Oxford University Press, 2002), 89–105.

40	 Mihaly Csikszentmihalyi, Flow: The Psychology of Optimal Expe
rience (Harper and Row, 1990); Roberta Antonini Philippe et  al., 
»Achieving Flow: An Exploratory Investigation of Elite College Ath-
letes and Musicians«, Frontiers in Psychology 13 (March 29, 2022): 
831508, https://doi.org/10.3389/fpsyg.2022.831508.

https://doi.org/10.3390/psychiatryint3030018
https://doi.org/10.3390/psychiatryint3030018
https://doi.org/10.1016/s0166-2236(97)01214-9
https://doi.org/10.1503/jpn.210057
https://doi.org/10.1503/jpn.210057
https://doi.org/10.1186/1756-6606-3-15
https://doi.org/10.1186/1756-6606-3-15
https://doi.org/10.1101/lm.62403
https://doi.org/10.1101/lm.62403
https://doi.org/10.1016/j.psyneuen.2008.07.009
https://psychclassics.yorku.ca/Yerkes/Law/
https://doi.org/10.1073/pnas.2312898121
https://doi.org/10.3389/fpsyg.2022.831508


132

Anmerkungen zum Titel »Protocols«

41	 Twyla Tharp, The Creative Habit: Learn It and Use It for Life (Simon 
and Schuster, 2006).

42	 Dean V. Buonomano and Michael M. Merzenich, »Cortical Plasticity: 
From Synapses to Maps«, Annual Review of Neuroscience 21 (1998): 
149–86, https://doi.org/10.1146/annurev.neuro.21.1.149.

43	 Nancy N. Byl et al., »A Primate Genesis Model of Focal Dystonia and 
Repetitive Strain Injury: I. Learning-Induced Dedifferentiation of the 
Representation of the Hand in the Primary Somatosensory Cortex in 
Adult Monkeys«, Neurology 47, no.  2 (1996): 508–20, https://doi.
org/10.1212/wnl.47.2.508.

44	 Eleanor A. Maguire et  al., »London Taxi Drivers and Bus Drivers: 
A Structural MRI and Neuropsychological Analysis«, Hippocampus 
16, no. 12 (2006): 1091–101, https://doi.org/10.1002/hipo.20233.

45	 M. Lotze et  al., »The Musician’s Brain: Functional Imaging of 
Amateurs and Professionals During Performance and Imagery«, 
NeuroImage 20, no. 3 (2003): 1817–29, https://doi.org/10.1016/j.neuro 
image.2003.07.018.

46	 Bogdan Draganski et  al., »Changes in Grey Matter Induced by 
Training«, Nature 427 (2004): 311–12, https://doi.org/10.1038/ 
427311a.

47	  Robert J. Zatorre et al., »Plasticity in gray and white: neuroimaging 
changes in brain structure during learning«, Nature Neuroscience 15, 
no.  4 (March 2012): 528-36, https://doi.org/10.1038/nn.3045; Eran 
Dayan and Leonardo G. Cohen, »Neuroplasticity subserving motor 
skill learning«, Neuron 72, no. 3 (Nov 2011): 443-54, https://doi.org/
10.1016/j.neuron.2011.10.008; Yongmin Chang, »Reorganization and 
plastic changes of the human brain associated with skill learning and 
expertise«, Frontiers in Human Neuroscience 8 (2014), https://doi.
org/10.3389/fnhum.2014.00035.

48	 M. Ahissar and S. Hochstein, »Attentional Control of Early Percep
tual Learning«, Proceedings of the National Academy of Sciences 90, 
no.  12 (1993): 5718–22, https://doi.org/https://doi.org/10.1073/pnas. 
90.12.5718.

49	 Carla J. Shatz, »The Developing Brain«, Scientific American, Septem-

https://doi.org/10.1146/annurev.neuro.21.1.149
https://doi.org/10.1212/wnl.47.2.508
https://doi.org/10.1212/wnl.47.2.508
https://doi.org/10.1002/hipo.20233
https://doi.org/10.1016/j.neuroimage.2003.07.018
https://doi.org/10.1016/j.neuroimage.2003.07.018
https://doi.org/10.1038/427311a
https://doi.org/10.1038/427311a
https://doi.org/10.1038/nn.3045
https://doi.org/10.1016/j.neuron.2011.10.008
https://doi.org/10.1016/j.neuron.2011.10.008
https://doi.org/10.3389/fnhum.2014.00035
https://doi.org/10.3389/fnhum.2014.00035
https://doi.org/https://doi.org/10.1073/pnas.90.12.5718
https://doi.org/https://doi.org/10.1073/pnas.90.12.5718


133

Anmerkungen zum Titel »Protocols«

ber 1, 1992, https://www.scientificamerican.com/article/the-developing- 
brain/.

50	 Carla J. Shatz, »The Developing Brain«, Scientific American, Septem-
ber 1, 1992, https://www.scientificamerican.com/article/the-developing- 
brain/.

51	 Stephen P.J. Goodman et al., »The Effect of Active Hypohydration on 
Cognitive Function: A Systematic Review and Meta-Analysis«, Phy­
siology &  Behavior 204 (May 15, 2019): 297–308, https://doi.org/
10.1016/j.physbeh.2019.03.008.

52	 Roy F. Baumeister et al., »Self-Control and Limited Willpower: Cur-
rent Status of Ego Depletion Theory and Research«, Current Opinion 
in Psychology 60, article no. 101882 (December 2024), https://doi.or-
g/10.1016/j.copsyc.2024.101882.

53	 B. J. Schmeichel et al., »Intellectual Performance and Ego Depletion: 
Role of the Self in Logical Reasoning and Other Information Proces-
sing«, Journal of Personality and Social Psychology 85, no.  1 (2003): 
33–46, https://doi.org/10.1037/0022-3514.85.1.33; Christoph Lindner 
et al., »A New Perspective on the Interplay Between Self-Control and 
Cognitive Performance: Modeling Progressive Depletion Patterns«, 
PLOS One 12, no. 6 (2017): e0180149, https://doi.org/10.1371/journal.
pone.0180149.

54	 Julia C. Basso et  al., »Brief, Daily Meditation Enhances Attention, 
Memory, Mood, and Emotional Regulation in Non-Experienced Me-
ditators«, Behavioural Brain Research 356 (January 1, 2019): 208–20, 
https://doi.org/10.1016/j.bbr.2018.08.023.

55	 Marius Golubickis et  al., »Brief Mindfulness-Based Meditation En-
hances the Speed of Learning Following Positive Prediction Errors«, 
Quarterly Journal of Experimental Psychology 77, no.  11 (January 
2024): 2312-24, https://doi.org/10.1177/17470218241228859.

56	 Jonathan M. Lieberman et  al., »Neurophysiological Mechanisms of 
Focused Attention Meditation: A Scoping Systematic Review«, 
Imaging Neuroscience 3 (2025): IMAG.a.14, https://doi.org/10.1162/
IMAG.a.14.

57	 Yi-Yuan Tang et  al., »Short-Term Meditation Training Improves 

https://www.scientificamerican.com/article/the-developing-brain/
https://www.scientificamerican.com/article/the-developing-brain/
https://www.scientificamerican.com/article/the-developing-brain/
https://www.scientificamerican.com/article/the-developing-brain/
https://doi.org/10.1016/j.physbeh.2019.03.008
https://doi.org/10.1016/j.physbeh.2019.03.008
https://doi.org/10.1016/j.copsyc.2024.101882
https://doi.org/10.1016/j.copsyc.2024.101882
https://doi.org/10.1037/0022-3514.85.1.33
https://doi.org/10.1371/journal.pone.0180149
https://doi.org/10.1371/journal.pone.0180149
https://doi.org/10.1016/j.bbr.2018.08.023
https://doi.org/10.1177/17470218241228859
https://doi.org/10.1162/IMAG.a.14
https://doi.org/10.1162/IMAG.a.14


134

Anmerkungen zum Titel »Protocols«

Attention and Self-Regulation«, Proceedings of the National Academy 
of Sciences 104, no. 43 (2007): 17152–56, https://doi.org/10.1073/pnas. 
0707678104.

58	 Basso et al., »Brief, Daily Meditation Enhances Attention.«
59	 Heather L. Rusch et  al., »The Effect of Mindfulness Meditation on 

Sleep Quality: A Systematic Review and Meta-Analysis of Rando
mized Controlled Trials«, Annals of the New York Academy of Sciences 
1445, no. 1 (2019): 5–16, https://doi.org/10.1111/nyas.13996.

60	 Daniel Goleman and Richard J. Davidson, Altered Traits: Science Re-
veals How Meditation Changes Your Mind, Brain, and Body (Avery 
2017); Bryce A. Keating et al., »Neurofluid circulation changes during 
a focused attention style of mindfulness meditation«, Proceedings of 
the National Academy of Sciences U. S. A. 122, no.  49 (Dec 2025): 
e2504961122, https://doi.org/10.1073/pnas.2504961122.

61	 Melis Yilmaz Balban et  al., »Brief Structured Respiration Practices 
Enhance Mood and Reduce Physiological Arousal«, Cell Reports Me­
dicine 4, no.  1 (2023): 100895, https://doi.org/10.1016/j.xcrm.2022. 
100895.

62	 Gary Elkins, »Hypnotherapy for Smoking Cessation, Sleep, Pain, and 
the Potential of Hypnosis Apps«, International Journal of Clinical and 
Experimental Hypnosis 73, no. 1 (2025), 1–3, https://doi.org/10.1080/0
0207144.2024.2432843; Ernil Hansen et al., »Editorial: Clinical Hyp-
nosis«, Frontiers in Psychology 15 (August 21, 2024): 1464449, https://
doi.org/10.3389/fpsyg.2024.1464449; Jenny Rosendahl et  al., »Meta-
Analytic Evidence on the Efficacy of Hypnosis for Mental and So-
matic Health Issues: A 20-Year Perspective«, Frontiers in Psychology 14 
(2024): 1330238, https://doi.org/10.3389/fpsyg.2023.133023; Leonard 
S. Milling et al., »A Meta-Analysis of Hypnotic Interventions for De-
pression Symptoms: High Hopes for Hypnosis?«, American Journal of 
Clinical Hypnosis 61, no. 3 (2019): 227–43, https://doi.org/10.1080/000
29157.2018.1489777; Winfried Häuser, »Gut-Directed Hypnosis and 
Hypnotherapy for Irritable Bowel Syndrome: A Mini-Review«, Fron­
tiers in Psychology 15 (2024): 1389911, https://doi.org/10.3389/fpsyg. 
2024.1389911.

https://doi.org/10.1073/pnas.0707678104
https://doi.org/10.1073/pnas.0707678104
https://doi.org/10.1111/nyas.13996
https://doi.org/10.1073/pnas.2504961122
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1080/00207144.2024.2432843
https://doi.org/10.1080/00207144.2024.2432843
https://doi.org/10.3389/fpsyg.2024.1464449
https://doi.org/10.3389/fpsyg.2024.1464449
https://doi.org/10.3389/fpsyg.2023.133023
https://doi.org/10.1080/00029157.2018.1489777
https://doi.org/10.1080/00029157.2018.1489777
https://doi.org/10.3389/fpsyg.2024.1389911
https://doi.org/10.3389/fpsyg.2024.1389911


135

Anmerkungen zum Titel »Protocols«

63	 Heidi Jiang et  al., »Brain Activity and Functional Connectivity 
Associated with Hypnosis«, Cerebral Cortex 27, no. 8 (2017): 4083–93, 
https://doi.org/10.1093/cercor/bhw220.

64	 Lorenza S. Colzato et al., »More Attentional Focusing Through Binau-
ral Beats: Evidence from the Global-Local Task«, Psychological Re­
search 81, no.  1 (2017): 271–77, https://doi.org/10.1007/s00426-015-
0727-0; Nantawachara Jirakittayakorn and Yodchanan Wongsawat, 
»Brain Responses to 40-Hz Binaural Beat and Effects on Emotion 
And Memory«, International Journal of Psychophysiology 120 (Octo-
ber 2017): 96–107, https://doi.org/10.1016/j.ijpsycho.2017.07.010.

65	 Jung M. Park and Li-Huei Tsai, »Innovations in Noninvasive Sensory 
Stimulation Treatments to Combat Alzheimer’s Disease«, PLOS Bio­
logy 23, no.  2 (2025): e3003046, https://doi.org/10.1371/journal.
pbio.3003046; Lee Bartel and Abdullah Mosabbir, »Possible Mecha-
nisms for the Effects of Sound Vibration on Human Health«, Health­
care 9, no. 5 (2021): 597, https://doi.org/10.3390/health-care9050597.

66	 Xixi Chen et  al., »Gamma Oscillations and Application of 40-Hz 
Audiovisual Stimulation to Improve Brain Function«, Brain and Be­
havior 12, no. 12 (2022): e2811, https://doi.org/10.1002/brb3.2811.

67	 Artemis Traikapi and Nikos Konstantinou, »Gamma Oscillations in 
Alzheimer’s Disease and Their Potential Therapeutic Role«, Frontiers 
in Systems Neuroscience 15 (December 12, 2021): 782399, https://doi.
org/10.3389/fnsys.2021.782399.

68	 Susan A. Reedijk et al., »Eliminating the Attentional Blink Through 
Binaural Beats: A Case for Tailored Cognitive Enhancement«, Fron­
tiers in Psychiatry 6 (June 3, 2015): 82, https://doi.org/10.3389/fpsyt. 
2015.00082.

69	 Colzato et al., »More Attentional Focusing Through Binaural Beats.«
70	 Michèle Moessinger et al., »Auditive Beta Stimulation as a Counter-

measure Against Driver Fatigue«, PLOS One 16, no. 1 (2021): e0245251, 
https://doi.org/10.1371/journal.pone.0245251; Anastasiia Melnichuk 
et al., »A Parametric Investigation of Binaural Beats for Brain Entrain-
ment and Enhancing Sustained Attention«, Scientific Reports 15, 
no.  4308 (2025), https://doi.org/10.1038/s41598-025-88517-z; Ruth 

https://doi.org/10.1093/cercor/bhw220
https://doi.org/10.1007/s00426-015-0727-0
https://doi.org/10.1007/s00426-015-0727-0
https://doi.org/10.1016/j.ijpsycho.2017.07.010
https://doi.org/10.1371/journal.pbio.3003046
https://doi.org/10.1371/journal.pbio.3003046
https://doi.org/10.3390/health-care9050597
https://doi.org/10.1002/brb3.2811
https://doi.org/10.3389/fnsys.2021.782399
https://doi.org/10.3389/fnsys.2021.782399
https://doi.org/10.3389/fpsyt.2015.00082
https://doi.org/10.3389/fpsyt.2015.00082
https://doi.org/10.1371/journal.pone.0245251
https://doi.org/10.1038/s41598-025-88517-z


136

Anmerkungen zum Titel »Protocols«

Maria Ingendoh et  al., »Binaural Beats to Entrain the Brain? A 
Systematic Review of the Effects of Binaural Beat Stimulation on 
Brain Oscillatory Activity, and the Implications for Psychological 
Research and Intervention«, PLOS One 18, no.  5 (2023): e0286023, 
https://doi.org/10.1371/journal.pone.0286023.

71	 Othman et al., »Low Intensity White Noise Improves Performance«; 
Junhong Zhou et al., »Pink Noise: Effect on Complexity Synchroniza-
tion of Brain Activity and Sleep Consolidation«, Journal of Theoretical 
Biology 306 (August 7, 2012): 68–72, https://doi.org/10.1016/j.jtbi.2012. 
04.006.

72	 Alessandra S. Souza and Luís Carlos Leal Barbosa, »Should We Turn 
Off the Music? Music with Lyrics Interferes with Cognitive Tasks«, 
Journal of Cognition 6, no. 1 (2023): 24, https://doi.org/10.5334/joc.273; 
Lucia De Francesco et al., »What You Listen to Makes a Difference: 
The Impact of Music on Attention and Well-Being«, Annals of the 
New York Academy of Sciences 1552, no. 1 (2025): 273–83, https://doi.
org/10.1111/nyas.70049.

73	 Kai Chen et al., »Exercise Training Improves Motor Skill Learning via 
Selective Activation of mTOR«, Science Advances 5, no.  7 (2019): 
eaaw1888, https://doi.org/10.1126/sciadv.aaw1888; H. G. Laurie Rauch 
et al., »Neural Correlates of Motor Vigour and Motor Urgency During 
Exercise«, Sports Medicine 43, no.  4 (2013): 227–41, https://doi.org/
10.1007/s40279-013-0025-1; Travis Anderson et al., »Exercise and the 
Hypothalamic–Pituitary–Adrenal Axis: A Special Focus on Acute 
Cortisol and Growth Hormone Responses«, Current Opinion in En­
docrine and Metabolic Research 9 (2019): 74–77, https://doi.org/
10.1016/j.coemr.2019.08.002; Cristina Mennitti et al., »How Does Phy-
sical Activity Modulate Hormone Responses?«, Biomolecules 14,  
no. 11 (2024): 1418, https://doi.org/10.3390/biom14111418; Drum, »The 
Mind-Body Problem.«

74	 T. Miyashita and C.L. Williams, »Epinephrine Administration In
creases Neural Impulses Propagated Along the Vagus Nerve: Role of 
Peripheral β-Adrenergic Receptors«, Neurobiology of Learning and Me­
mory 85, no. 2 (2006): 116–24, https://doi.org/10.1016/j.nlm.2005.08.013.

https://doi.org/10.1371/journal.pone.0286023
https://doi.org/10.1016/j.jtbi.2012.04.006
https://doi.org/10.1016/j.jtbi.2012.04.006
https://doi.org/10.5334/joc.273
https://doi.org/10.1111/nyas.70049
https://doi.org/10.1111/nyas.70049
https://doi.org/10.1126/sciadv.aaw1888
https://doi.org/10.1007/s40279-013-0025-1
https://doi.org/10.1007/s40279-013-0025-1
https://doi.org/10.1016/j.coemr.2019.08.002
https://doi.org/10.1016/j.coemr.2019.08.002
https://doi.org/10.3390/biom14111418
https://doi.org/10.1016/j.nlm.2005.08.013


137

Anmerkungen zum Titel »Protocols«

75	 Dona Lee Wong et al., »Epinephrine: A Short- and Long-Term Regu-
lator of Stress and Development of Illness: A Potential New Role for 
Epinephrine in Stress«, Cellular and Molecular Neurobiology 32, no. 5 
(2012): 737–48, https://doi.org/10.1007/s10571-011-9768-0.

76	 Kirk I. Erickson et al., »Physical Activity, Cognition, and Brain Out-
comes«, Medicine & Science in Sports & Exercise 51, no. 6 (June 2019): 
1242–51, https://doi.org/10.1249/mss.0000000000001936.

77	 Neil L. Coplan et al., »Exercise-Related Changes in Serum Catechola-
mines and Potassium: Effect of Sustained Exercise Above and Below 
Lactate Threshold«, American Heart Journal 117, no. 5 (1989): 1070–75, 
https://doi.org/10.1016/0002-8703(89)90864-8; Mennitti et al., »How 
Does Physical Activity Modulate Hormone Responses?«

78	 Anna Abbasi et al., »A Comprehensive Review of Obstructive Sleep 
Apnea«, Sleep Science 14, no.  2 (2021): 142–54, https://doi.org/
10.5935/1984-0063.20200056.

79	 Ju-Yeon Jung and Chang-Ki Kang, »Investigation on the Effect of Oral 
Breathing on Cognitive Activity Using Functional Brain Imaging«, 
Healthcare 9, no.  6 (2021): 645, https://doi.org/10.3390/healthcare 
9060645.

80	 D. A. Werntz et al., »Alternating Cerebral Hemispheric Activity and 
the Lateralization of Autonomic Nervous Function«, Human Neuro­
biology 2, no.  1 (1983): 39–43, https://pubmed.ncbi.nlm.nih.gov/
6874437/; David Shannahoff-Khalsa, »Lateralized Rhythms of the 
Central and Autonomic Nervous Systems«, International Journal of 
Psychophysiology 11, no. 3 (1991): 225–51, https://doi.org/10.1016/0167-
8760(91)90017-r; Maria Elide Vanutelli et al., »Breathing Right … or 
Left! The Effects of Unilateral Nostril Breathing on Psychological and 
Cognitive Wellbeing: A Pilot Study«, Brain Sciences 14, no. 4 (2024): 
302, https://doi.org/10.3390/brainsci14040302.

81	 Christina Zelano et  al., »Nasal Respiration Entrains Human Lim-
bic  Oscillations and Modulates Cognitive Function«, Journal of 
Neuroscience 36, no.  49 (2016): 12448–67, https://doi.org/10.1523/
JNEUROSCI.2586-16.2016.

82	 Jacek Sein Anand et al., »Hyperventilation with Maintenance of Iso-

https://doi.org/10.1007/s10571-011-9768-0
https://doi.org/10.1249/mss.0000000000001936
https://doi.org/10.1016/0002-8703(89)90864-8
https://doi.org/10.5935/1984-0063.20200056
https://doi.org/10.5935/1984-0063.20200056
https://doi.org/10.3390/healthcare9060645
https://doi.org/10.3390/healthcare9060645
https://pubmed.ncbi.nlm.nih.gov/6874437/
https://pubmed.ncbi.nlm.nih.gov/6874437/
https://doi.org/10.1016/0167-8760(91)90017-r
https://doi.org/10.1016/0167-8760(91)90017-r
https://doi.org/10.3390/brainsci14040302
https://doi.org/10.1523/JNEUROSCI.2586-16.2016
https://doi.org/10.1523/JNEUROSCI.2586-16.2016


138

Anmerkungen zum Titel »Protocols«

capnia. An ›Old New‹ Method in Carbon Monoxide Intoxication«, 
PLOS One 12, no.  1 (2017): e0170621, https://doi.org/10.1371/journal.
pone.0170621.

83	 Omar Almahayni and Lucy Hammond, »Does the Wim Hof Method 
Have a Beneficial Impact on Physiological and Psychological Out
comes in Healthy and Non-Healthy Participants? A Systematic Re-
view«, PLOS One 19, no.  3 (March 2024): e0286933–33, https://doi.
org/10.1371/journal.pone.0286933; Sascha Ketelhut et al., »The Effec
tiveness of the Wim Hof Method on Cardiac Autonomic Function, 
Blood Pressure, Arterial Compliance, and Different Psychological 
Parameters«, Scientific Reports 13, no. 1 (October 2023): 17517, https://
doi.org/10.1038/s41598-023-44902-0.

84	 Marika Falla et al., »The Effect of Cold Exposure on Cognitive Perfor-
mance in Healthy Adults: A Systematic Review«, International Jour­
nal of Environmental Research and Public Health 18, no.  18 (2021): 
9725, https://doi.org/10.3390/ijerph18189725.

85	 T. E. Graham and L. L. Spriet, »Metabolic, Catecholamine, and Exer-
cise Performance Responses to Various Doses of Caffeine«, Journal of 
Applied Physiology 78, no.  3 (1995): 867–74, https://doi.org/10.1152/
jappl.1995.78.3.867; Christos Papadelis et  al., »Effects of Mental 
Workload and Caffeine on Catecholamines and Blood Pressure Com-
pared to Performance Variations«, Brain and Cognition 51, no.  1 
(2003): 143–54, https://doi.org/10.1016/s0278-2626(02)00530-4.

86	 David Robertson et al., »Effects of Caffeine on Plasma Renin Activity, 
Catecholamines and Blood Pressure«, New England Journal of Medi­
cine 298, no.  4 (January 1978): 181–86, https://doi.org/10.1056/nejm 
197801262980403.

87	 N. D. Volkow et  al., »Caffeine Increases Striatal Dopamine D2/D3 
Receptor Availability in the Human Brain«, Translational Psychiatry 
5, no. 4 (2015): e549, https://doi.org/10.1038/tp.2015.46.

88	 Gayani S. Nawarathna et al., »High-Dose L-Theanine-Caffeine Com-
bination Improves Neurobehavioural and Neurophysiological Mea-
sures of Selective Attention in Acutely Sleep-Deprived Young Adults: 
A Double-Blind, Placebo-Controlled Crossover Study«, British Jour­

https://doi.org/10.1371/journal.pone.0170621
https://doi.org/10.1371/journal.pone.0170621
https://doi.org/10.1371/journal.pone.0286933
https://doi.org/10.1371/journal.pone.0286933
https://doi.org/10.1038/s41598-023-44902-0
https://doi.org/10.1038/s41598-023-44902-0
https://doi.org/10.3390/ijerph18189725
https://doi.org/10.1152/jappl.1995.78.3.867
https://doi.org/10.1152/jappl.1995.78.3.867
https://doi.org/10.1016/s0278-2626(02)00530-4
https://doi.org/10.1056/nejm197801262980403
https://doi.org/10.1056/nejm197801262980403
https://doi.org/10.1038/tp.2015.46


139

Anmerkungen zum Titel »Protocols«

nal of Nutrition 134, no.  3 (2025): 195–204, https://doi.org/10.1017/
S0007114525104169.

89	 Suzanne J.L. Einöther et al., »L-Theanine and Caffeine Improve Task 
Switching but Not Intersensory Attention or Subjective Alertness«, 
Appetite 54, no. 2 (2010): 406–9, https://doi.org/10.1016/j.appet.2010. 
01.003.

90	 Simon P. Kelly et al., »L-Theanine and Caffeine in Combination Affect 
Human Cognition as Evidenced by Oscillatory Alpha-Band Activity 
and Attention Task Performance«, The Journal of Nutrition 138, no. 8 
(2008): 1572S–1577S, https://doi.org/10.1093/jn/138.8.1572S.

91	 Ai Yoto et al., »Effects of L-Theanine or Caffeine Intake on Changes in 
Blood Pressure Under Physical and Psychological Stresses«, Journal of 
Physiological Anthropology 31, no.  1 (2012): 28, https://doi.org/
10.1186/1880-6805-31-28.

92	 T. Giesbrecht et  al., »The Combination of L-Theanine and Caffeine 
Improves Cognitive Performance and Increases Subjective Alert-
ness«, Nutritional Neuroscience 13, no. 6 (2010): 283–90, https://doi.
org/10.1179/147683010X12611460764840.

93	 Inge Klinkenberg et al., »Acetylcholine and Attention«, Behavioural 
Brain Research 221, no.  2 (2011): 430–42, https://doi.org/10.1016/ 
j.bbr.2010.11.033.

94	 Yasuhisa Tamura et al., »Alpha-Glycerylphosphorylcholine Increases 
Motivation in Healthy Volunteers: A Single-Blind, Randomized, 
Placebo-Controlled Human Study«, Nutrients 13, no. 6 (2021): 2091, 
https://doi.org/10.3390/nu13062091.

95	 Chad M. Kerksick, »Acute Alpha-Glycerylphosphorylcholine Sup
plementation Enhances Cognitive Performance in Healthy Men«, 
Nutrients 16, no. 23 (2024): 4240, https://doi.org/10.3390/nu16234240.

96	 Getu Gamo Sagaro et  al., »Activity of Choline Alphoscerate on 
Adult-Onset Cognitive Dysfunc-tions: A Systematic Review and 
Meta-Analysis«, Journal of Alzheimer’s Disease 92, no. 1 (2023): 59–70, 
https://doi.org/10.3233/JAD221189.

97	 Adam G. Parker et al., »The Effects of Alpha-Glycerylphosphorylcho-
line, Caffeine or Placebo on Markers of Mood, Cognitive Function, 

https://doi.org/10.1017/S0007114525104169
https://doi.org/10.1017/S0007114525104169
https://doi.org/10.1016/j.appet.2010.01.003
https://doi.org/10.1016/j.appet.2010.01.003
https://doi.org/10.1093/jn/138.8.1572S
https://doi.org/10.1186/1880-6805-31-28
https://doi.org/10.1186/1880-6805-31-28
https://doi.org/10.1179/147683010X12611460764840
https://doi.org/10.1179/147683010X12611460764840
https://doi.org/10.1016/j.bbr.2010.11.033
https://doi.org/10.1016/j.bbr.2010.11.033
https://doi.org/10.3390/nu13062091
https://doi.org/10.3390/nu16234240
https://doi.org/10.3233/JAD221189


140

Anmerkungen zum Titel »Protocols«

Power, Speed, and Agility«, Journal of the International Society of 
Sports Nutrition 12, no.  S1 (2015): P41, https://doi.org/10.1186/1550-
2783-12-S1-P41.

98	 Elise Demeter and Martin Sarter, »Leveraging the Cortical Choliner-
gic System to Enhance Attention«, Neuropharmacology 64 (January 
2013): 294–304, https://doi.org/10.1016/j.neuropharm.2012.06.060.

99	 Zeneng Wang et al., »The Nutritional Supplement L-Alpha Glyceryl-
phosphorylcholine Promotes Atherosclerosis«, International Journal 
of Molecular Sciences 22, no. 24 (2021): 13477, https://doi.org/10.3390/
ijms222413477.

100	 Wei-Kai Wu et al., »Dietary Allicin Reduces Transformation of L-Car-
nitine to TMAO Through Impact on Gut Microbiota«, Journal of 
Functional Foods 15 (2015): 408–17, https://doi.org/10.1016/ 
j.jff.2015.04.001.

101	 Toshiharu Nagatsu, »The Catecholamine System in Health and Dis
ease  – Relation to Tyrosine 3-Monooxygenase and Other 
Catecholamine-Synthesizing Enzymes«, Proceedings of the Japan Aca­
demy, Series  B 82, no.  10 (2006): 388–415, https://doi.org/10.2183/
pjab.82.388.

102	 S. Colette Daubner et al., »Tyrosine Hydroxylase and Regulation of 
Dopamine Synthesis«, Archives of Biochemistry and Biophysics 508, 
no. 1 (2011): 1–12, https://doi.org/10.1016/j.abb.2010.12.017.

103	 Bryant J. Jongkees et al., »Effect of Tyrosine Supplementation on Cli-
nical and Healthy Populations Under Stress or Cognitive Demands – 
A Review«, Journal of Psychiatric Research 70 (November 2015): 50–
57, https://doi.org/10.1016/j.jpsychires.2015.08.014.

104	 Simon N. Young, »L-Tyrosine to Alleviate the Effects of Stress?«, Jour­
nal of Psychiatry & Neuroscience 32, no. 3 (2007): 224, https://pubmed.
ncbi.nlm.nih.gov/17476368/.

105	 Gema Aonso-Diego et  al., »Prevalence of Energy Drink Consump
tion World-Wide: A Systematic Review and Meta-Analysis«, Addic­
tion 119, no. 3 (2024): 438–63, https://doi.org/10.1111/add.16390.

106	 Lyndsey D. Ruiz and Rachel E. Scherr, »Risk of Energy Drink 
Consumption to Adolescent Health«, American Journal of Life­

https://doi.org/10.1186/1550-2783-12-S1-P41
https://doi.org/10.1186/1550-2783-12-S1-P41
https://doi.org/10.1016/j.neuropharm.2012.06.060
https://doi.org/10.3390/ijms222413477
https://doi.org/10.3390/ijms222413477
https://doi.org/10.1016/j.jff.2015.04.001
https://doi.org/10.1016/j.jff.2015.04.001
https://doi.org/10.2183/pjab.82.388
https://doi.org/10.2183/pjab.82.388
https://doi.org/10.1016/j.abb.2010.12.017
https://doi.org/10.1016/j.jpsychires.2015.08.014
https://pubmed.ncbi.nlm.nih.gov/17476368/
https://pubmed.ncbi.nlm.nih.gov/17476368/
https://doi.org/10.1111/add.16390


141

Anmerkungen zum Titel »Protocols«

style  Medicine 13, no.  1 (2018): 22–25, https://doi.org/10.1177/ 
1559827618803069.

107	 »The Buzz on Energy Drinks«, School Nutrition, CDC, July 22, 2024, 
https://www.cdc.gov/school-nutrition/energy-drinks/index.html.

108	 Zhong Ming Qian and Ya Ke, »Huperzine A: Is it an Effective Disease-
Modifying Drug for Alzheimer’s Disease?«, Frontiers in Aging Neuro­
science 6 (August 18, 2014): 216, https://doi.org/10.3389/fnagi.2014. 
00216.

109	 Ryusei Satoh et al., »Effects of Smart Drugs on Cholinergic System 
and Non-Neuronal Acetylcholine in the Mouse Hippocampus: Histo-
pathological Approach«, Journal of Clinical Medicine 11, no. 12 (2022): 
3310, https://doi.org/10.3390/jcm11123310.

110	 Anna Gawron-Gzella et al., »Yerba Mate – A Long but Current Histo-
ry«, Nutrients 13, no.  11 (2021): 3706, https://doi.org/10.3390/
nu13113706.

111	 »Life at the Front in Objects«, Imperial War Museums, n.d., https://
www.iwm.org.uk/history/life-at-the-front-in-14-objects; »Collection: 
World War I«, Stanford Research into the Impact of Tobacco Ad
vertising, n.d., https://tobacco.stanford.edu/cigarettes/war-aviation/
world-war-i/.

112	 National Center for Chronic Disease Prevention and Health Promo
tion (US) Office on Smoking and Health, »Fifty Years of Change 
1964–2014«, in The Health Consequences of Smoking–50 Years of Pro­
gress: A Report of the Surgeon General (Centers for Disease Control 
and Prevention [US], 2014), https://www.ncbi.nlm.nih.gov/books/
NBK294310/.

113	 William S. Griesar et al., »Nicotine Effects on Alertness and Spatial 
Attention in Non-Smokers«, Nicotine &  Tobacco Research 4, no.  2 
(2002): 185–94, https://doi.org/10.1080/14622200210123617; Leonie 
R.  Price and Javier Martinez, »Cardiovascular, Carcinogenic and 
Reproductive Effects of Nicotine Exposure: A Narrative Review of the 
Scientific Literature«, F1000Research 8 (September 4, 2019): 1586, 
https://doi.org/10.12688/f1000research.20062.2.

114	 Marina R. Picciotto et al., »Effect of Nicotine and Nicotinic Receptors 

https://doi.org/10.1177/1559827618803069
https://doi.org/10.1177/1559827618803069
https://www.cdc.gov/school-nutrition/energy-drinks/index.html
https://doi.org/10.3389/fnagi.2014.00216
https://doi.org/10.3389/fnagi.2014.00216
https://doi.org/10.3390/jcm11123310
https://doi.org/10.3390/nu13113706
https://doi.org/10.3390/nu13113706
https://www.iwm.org.uk/history/life-at-the-front-in-14-objects
https://www.iwm.org.uk/history/life-at-the-front-in-14-objects
https://tobacco.stanford.edu/cigarettes/war-aviation/world-war-i/
https://tobacco.stanford.edu/cigarettes/war-aviation/world-war-i/
https://www.ncbi.nlm.nih.gov/books/NBK294310/
https://www.ncbi.nlm.nih.gov/books/NBK294310/
https://doi.org/10.1080/14622200210123617
https://doi.org/10.12688/f1000research.20062.2


142

Anmerkungen zum Titel »Protocols«

on Anxiety and Depression«, NeuroReport 13, no. 9 (2002): 1097–106, 
https://doi.org/10.1097/00001756-200207020-00006; Price and Mar
tinez, »Cardiovascular, Carcinogenic and Reproductive Effects of Ni-
cotine Exposure;« A. C. Parrott, »Nesbitt’s Paradox resolved? Stress 
and arousal modulation during cigarette smoking«, Addiction 93, 
no. 1 (1998): 27-39, https://doi.org/10.1046/j.1360-0443.1998.931274.x.

115	 Reena S. Shah and John W. Cole, »Smoking and Stroke: The More You 
Smoke the More You Stroke«, Expert Review of Cardiovascular Thera­
py 8, no. 7 (2010): 917–32, https://doi.org/10.1586/erc.10.56.

116	 John A. Dani and David J.K. Balfour, »Historical and Current Per-
spective on Tobacco Use and Nicotine Addiction«, Trends in Neuro­
sciences 34, no. 7 (2011): 383–92, https://doi.org/10.1016/j.tins.2011.05. 
001.

117	 Juan S. Izquierdo-Condoy et  al., »Direct Health Implications of 
E‑Cigarette Use: A Systematic Scoping Review with Evidence Assess-
ment«, Frontiers in Public Health 12 (July 29, 2024): 1427752, https://
doi.org/10.3389/fpubh.2024.1427752.

118	 Jessica L. Reid et al., »Awareness and Use of Oral Nicotine Pouches 
Among Youth and Young Adults, 2022–2024: Repeat Cross-Sectional 
Surveys in Canada, England, the USA and New Zealand«, BMJ Public 
Health 3, no.  2 (2025): e003457, https://doi.org/10.1136/bmjph- 
2025-003457; Dae-Hee Han et al., »Nicotine Pouch and E-Cigarette 
Use and Co-Use Among US Youths in 2023 and 2024«, JAMA Net­
work Open 8, no. 4 (2025): e256739, https://doi.org/10.1001/jamanet 
workopen.2025.6739.

119	 Ahmad Alhowail, »Molecular Insights into the Benefits of Nicotine 
on Memory and Cognition (Review)«, Molecular Medicine Reports 23, 
no. 6 (2021): 398, https://doi.org/10.3892/mmr.2021.12037.

120	 Chih-Hung Liang et al., »Nicotine Therapy for Parkinson’s Disease: 
A Meta-Analysis of Randomized Controlled Trials«, Biomedicines 13, 
no. 8 (2025): 1814, https://doi.org/10.3390/biomedicines13081814.

121	 Qi Sun and Chunyuan Jin, »Cell signaling and epigenetic regula
tion  of nicotine-induced carcinogenesis«, Environmental Pollution 
345 (Jan 2024): 123426, https://doi.org/10.1016/j.envpol.2024.123426; 

https://doi.org/10.1097/00001756-200207020-00006
https://doi.org/10.1046/j.1360-0443.1998.931274.x
https://doi.org/10.1586/erc.10.56
https://doi.org/10.1016/j.tins.2011.05.001
https://doi.org/10.1016/j.tins.2011.05.001
https://doi.org/10.3389/fpubh.2024.1427752
https://doi.org/10.3389/fpubh.2024.1427752
https://doi.org/10.1136/bmjph-2025-003457
https://doi.org/10.1136/bmjph-2025-003457
https://doi.org/10.1001/jamanetworkopen.2025.6739
https://doi.org/10.1001/jamanetworkopen.2025.6739
https://doi.org/10.3892/mmr.2021.12037
https://doi.org/10.3390/biomedicines13081814
https://doi.org/10.1016/j.envpol.2024.123426


143

Anmerkungen zum Titel »Protocols«

Courtney Schaal and Srikumar P. Chellappan, »Nicotine-mediated 
cell proliferation and tumor progression in smoking-related cancers«, 
Molecular Cancer Research 12, no.  1 (2014): 14-23, https://doi.org/
10.1158/1541-7786.MCR-13-0541.

122	 Anna K. Whitehead et al., »Nicotine and Vascular Dysfunction«, Acta 
Physiologica 231, no. 4 (2021): e13631, https://doi.org/10.1111/apha.13631; 
Christopher B. Harte and Cindy M. Meston, »Acute Effects of Nico
tine on Physiological and Subjective Sexual Arousal in Nonsmoking 
Men: A Randomized, Double-Blind, Placebo-Controlled Trial«, The 
Journal of Sexual Medicine 5, no.  1 (2008): 110–21, https://doi.org/
10.1111/j.1743-6109.2007.00637.x; Erratum, Harte and Meston, »Acute 
Effects of Nicotine«, The Journal of Sexual Medicine 7, no. 11 (2010): 
3803, https://doi.org/10.1111/j.1743-6109.2010.02112_3.x.

123	 Laurent Misery, »Nicotine Effects on Skin: Are They Positive or Nega-
tive?«, Experimental Dermatology 13, no.  11 (2004): 665–70, https://
doi.org/10.1111/j.0906-6705.2004.00274.x.

124	 Paulina Natalia Kopa-Stojak and Rafał Pawliczak, »Comparison of 
Carcinogenic Potential of Alternative Tobacco Products. A  Syste-
matic Review«, Toxicology Mechanisms and Methods 35, no. 9 (July 
2025): 1161–75, https://doi.org/10.1080/15376516.2025.2536664.

125	 Stephen V. Faraone, »The Pharmacology of Amphetamine and 
Methylphenidate: Relevance to the Neurobiology of Attention-Defi-
cit/Hyperactivity Disorder and Other Psychiatric Comorbidities«, 
Neuroscience & Biobehavioral Reviews 87 (April 2018): 255–70, https://
doi.org/10.1016/j.neubiorev.2018.02.001; Mehmet Sofuoglu and 
R.  Andrew Sewell, »Norepinephrine and Stimulant Addiction«, 
Addiction Biology 14, no.  2 (2009): 119–29, https://doi.org/ 
10.1111/j.1369-1600.2008.00138.x; Benjamin P. Kay et  al., »Stimulant 
Medications Affect Arousal and Reward, Not Attention Networks«, 
Cell 188, no.  26 (2025): 7529–7546.e20, https://doi.org/10.1016/j.cell. 
2025.11.039.

126	 Preeti Patel et al., »Dextroamphetamine-Amphetamine«, StatPearls, 
last updated April 6, 2025, https://www.ncbi.nlm.nih.gov/books/
NBK507808/.

https://doi.org/10.1158/1541-7786.MCR-13-0541
https://doi.org/10.1158/1541-7786.MCR-13-0541
https://doi.org/10.1111/apha.13631
https://doi.org/10.1111/j.1743-6109.2007.00637.x
https://doi.org/10.1111/j.1743-6109.2007.00637.x
https://doi.org/10.1111/j.1743-6109.2010.02112_3.x
https://doi.org/10.1111/j.0906-6705.2004.00274.x
https://doi.org/10.1111/j.0906-6705.2004.00274.x
https://doi.org/10.1080/15376516.2025.2536664
https://doi.org/10.1016/j.neubiorev.2018.02.001
https://doi.org/10.1016/j.neubiorev.2018.02.001
https://doi.org/10.1111/j.1369-1600.2008.00138.x
https://doi.org/10.1111/j.1369-1600.2008.00138.x
https://doi.org/10.1016/j.cell.2025.11.039
https://doi.org/10.1016/j.cell.2025.11.039
https://www.ncbi.nlm.nih.gov/books/NBK507808/
https://www.ncbi.nlm.nih.gov/books/NBK507808/


144

Anmerkungen zum Titel »Protocols«

127	 A. Abdul-Sattar et al., »Adderall Laced with Fentanyl: The Epidemic 
Is Killing Our Youth«, The Internet Journal of Public Health 9, no. 1 
(2023), https://ispub.com/doi/10.5580/IJPH.56911.

128	 Wayne C. Drevets et al., »Amphetamine-Induced Dopamine Release 
in Human Ventral Striatum Correlates with Euphoria«, Biological 
Psychiatry 49, no.  2 (2001): 81–96, https://doi.org/10.1016/s0006-
3223(00)01038-6.

129	 Bahadar S. Srichawla et al., »Attention Deficit Hyperactivity Disorder 
and Substance Use Disorder: A Narrative Review«, Cureus 14, no. 4 
(2022): e24068, https://doi.org/10.7759/cureus.24068.

130	 Erin Richardson et al., »Growth Perturbations from Stimulant Medi-
cations and Inhaled Corticosteroids«, Translational Pediatrics 6, no. 4 
(2017): 237–47, https://doi.org/10.21037/tp.2017.09.14.

131	 J. A. Santisteban et al., »Effect of Extended-Release Dexmethylphe
nidate and Mixed Amphetamine Salts on Sleep: A Double-Blind, 
Randomized, Crossover Study in Youth with Attention-Deficit 
Hyperactivity Disorder«, CNS Drugs 28, no. 9 (2014): 825–33, https://
doi.org/10.1007/s40263-014-0181-3.

132	 Lauren V. Moran et al., »Risk of Incident Psychosis and Mania with 
Prescription Amphetamines«, The American Journal of Psychiatry 181, 
no. 10 (2024): 901–9, https://doi.org/10.1176/appi.ajp.20230329.

133	 L. L. Weyandt et  al., »Prescription Stimulant Medication Misuse: 
Where Are We and Where Do We Go from Here?«, Experimental and 
Clinical Psychopharmacology 24, no.  5 (2016): 400–14, https://doi.
org/10.1037/pha0000093.

134	 Dusan Kolar et  al., »Treatment of Adults with Attention-Deficit/
Hyperactivity Disorder«, Neuropsychiatric Disease and Treatment 4, 
no. 2 (2008): 389–403, https://doi.org/10.2147/ndt.s6985.

135	 Kay et al., »Stimulant Medications Affect Arousal and Reward.«
136	 Stephen M. Stahl, »Norepinephrine and Dopamine Regulate Signals 

and Noise in the Prefrontal Cortex«, The Journal of Clinical Psychiatry 
70, no. 5 (2009): 617–18, https://doi.org/10.4088/jcp.09bs05143.

137	 Anna Moszczynska and Sean Patrick Callan, »Molecular, Behavioral, 
and Physiological Consequences of Methamphetamine Neurotoxi

https://ispub.com/doi/10.5580/IJPH.56911
https://doi.org/10.1016/s0006-3223(00)01038-6
https://doi.org/10.1016/s0006-3223(00)01038-6
https://doi.org/10.7759/cureus.24068
https://doi.org/10.21037/tp.2017.09.14
https://doi.org/10.1007/s40263-014-0181-3
https://doi.org/10.1007/s40263-014-0181-3
https://doi.org/10.1176/appi.ajp.20230329
https://doi.org/10.1037/pha0000093
https://doi.org/10.1037/pha0000093
https://doi.org/10.2147/ndt.s6985
https://doi.org/10.4088/jcp.09bs05143


145

Anmerkungen zum Titel »Protocols«

city: Implications for Treatment«, The Journal of Pharmacology and 
Experimental Therapeutics 362, no. 3 (2017): 474–88, https://doi.org/
10.1124/jpet.116.238501.

138	 IQVIA, »Stimulant Prescription Trends in the United States from 
2012–2023«, November 13, 2024, https://www.deadiversion.usdoj.
gov/pubs/docs/IQVIA-Report-on-Stimulant-Trends-2024.pdf.

139	 Brian J. Piper et al., »Trends in Use of Prescription Stimulants in the 
United States and Territories, 2006 to 2016«, PLOS One 13, no.  11 
(2018): e0206100, https://doi.org/10.1371/journal.pone.0206100.

140	 Thomas Roth et al., »Evaluation of the Safety of Modafinil for Treat-
ment of Excessive Sleepiness«, Journal of Clinical Sleep Medicine 3, 
no. 6 (2007): 595–602, https://pubmed.ncbi.nlm.nih.gov/17993041/.

141	 Reyna Lamas-Aguilar et  al., »Armodafinil as a Potential Pharma
cological Treatment for Attention Deficit Hyperactivity Disorder in 
Adults: A Review«, Current Neuropharmacology 22, no.  11 (2024): 
1899–908, https://doi.org/10.2174/1570159X22666240131121642; Erra-
tum, Lamas-Aguilar et al., »Armodafinil as a Potential Pharmacolo
gical Treatment«, Current Neuropharmacology 23, no. 14 (2025): 2004, 
https://doi.org/10.2174/1570159X23999250210110914; R.  M. Battleday 
and A.-K. Brem, »Modafinil for Cognitive Neuroenhancement in 
Healthy Non-Sleep-Deprived Subjects: A Systematic Review«, Euro­
pean Neuropsychopharmacology 25, no. 11 (2015): 1865–81, https://doi.
org/10.1016/j.euroneuro.2015.07.028.

142	 Ahmed Dahir Mohamed, »The Effects of Modafinil on Convergent 
and Divergent Thinking of Creativity: A Randomized Controlled 
Trial«, Journal of Creative Behavior 50, no. 4 (2016): 252–67, https://
doi.org/10.1002/jocb.73.

143	 Vivien C. Abad, »Profile of Solriamfetol in the Management of Exces-
sive Daytime Sleepiness Associated with Narcolepsy or Obstructive 
Sleep Apnea: Focus on Patient Selection and Perspectives«, Nature 
and Science of Sleep 13 (January 2021): 75–91, https://doi.org/10.2147/
NSS.S245020.

144	 Megan C. Cuomo et  al., »Solriamfetol for the Management of Ex
cessive Daytime Sleepiness«, Journal of Pharmacy Practice 35, no. 6 

https://doi.org/10.1124/jpet.116.238501
https://doi.org/10.1124/jpet.116.238501
https://www.deadiversion.usdoj.gov/pubs/docs/IQVIA-Report-on-Stimulant-Trends-2024.pdf
https://www.deadiversion.usdoj.gov/pubs/docs/IQVIA-Report-on-Stimulant-Trends-2024.pdf
https://doi.org/10.1371/journal.pone.0206100
https://pubmed.ncbi.nlm.nih.gov/17993041/
https://doi.org/10.2174/1570159X22666240131121642
https://doi.org/10.2174/1570159X23999250210110914
https://doi.org/10.1016/j.euroneuro.2015.07.028
https://doi.org/10.1016/j.euroneuro.2015.07.028
https://doi.org/10.1002/jocb.73
https://doi.org/10.1002/jocb.73
https://doi.org/10.2147/NSS.S245020
https://doi.org/10.2147/NSS.S245020


146

Anmerkungen zum Titel »Protocols«

(2022): 963–70, https://doi.org/10.1177/08971900211009080; Sheridan 
M. Hoy, »Solriamfetol: A Review in Excessive Daytime Sleepiness 
Associated with Narcolepsy and Obstructive Sleep Apnoea«, CNS 
Drugs 37, no. 11 (2023): 1009–20, https://doi.org/10.1007/s40263-023-
01040-5.

145	 Ruta Nonacs, »Solriamfetol (Sunosi): Another Option for the Treat-
ment of Adult ADHD?«, MGH Psychiatry News, November 17, 2023, 
https://mghpsychnews.org/solriamfetol-sunosi-another-option-
for-adhd/.

146	 Maurizio Fava et al., »15 Years of Clinical Experience with Bupropion 
HCl: From Bupropion to Bupropion SR to Bupropion XL«, The Pri­
mary Care Companion to The Journal of Clinical Psychiatry 7, no. 3 
(2005): 106–13, https://doi.org/10.4088/pcc.v07n0305; Barret R. Co-
oper et al., »Evidence that the acute behavioral and electrophysiologi-
cal effects of buproprion (Wellbutrin®) are mediated by a noradrener-
gic mechanism«, Neuropsychopharmacology 11 (1994): 133-41, https://
doi.org/10.1038/npp.1994.43; Jianming Dong and Pierre Blier, »Modi-
fication of norepinephrine and serotonin, but not dopamine, neuron 
firing by sustained bupropion treatment«, Psychopharmacology 155 
(March 2001): 52-57, https://doi.org/10.1007/s002130000665.

147	 Wim Verbeeck et al., »Bupropion for Attention Deficit Hyperactivity 
Disorder (ADHD) in Adults«, Cochrane Database of Systematic Re­
views 10, no.  10 (2017): CD009504, https://doi.org/10.1002/14651858.
CD009504.pub2.

148	 »Wellbutrin (Bupropion Hydrochloride) Tablets« (label), Drugs@
FDA: FDA-Approved Drugs, revised May 2017, https://www.access 
data.fda.gov/drugsatfda_docs/label/2017/018644s052lbl.pdf.

149	 Jeanette Skowronek et  al., »The Mere Presence of a Smartphone 
Reduces Basal Attentional Performance«, Scientific Reports 13, article 
no. 9363 (2023), https://doi.org/10.1038/s41598-023-36256-4.

150	 Josef Parvizi et al., »The Will to Persevere Induced by Electrical Sti-
mulation of the Human Cingulate Gyrus«, Neuron 80, no. 6 (2013): 
1359–67, https://doi.org/10.1016/j.neuron.2013.10.057.

151	 Alia Crum, »#1 Mindset Expert: Simple Mindset Shifts That Trans-

https://doi.org/10.1177/08971900211009080
https://doi.org/10.1007/s40263-023-01040-5
https://doi.org/10.1007/s40263-023-01040-5
https://mghpsychnews.org/solriamfetol-sunosi-another-optionfor-adhd/
https://mghpsychnews.org/solriamfetol-sunosi-another-optionfor-adhd/
https://doi.org/10.4088/pcc.v07n0305
https://doi.org/10.1038/npp.1994.43
https://doi.org/10.1038/npp.1994.43
https://doi.org/10.1007/s002130000665
https://doi.org/10.1002/14651858.CD009504.pub2
https://doi.org/10.1002/14651858.CD009504.pub2
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/018644s052lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/018644s052lbl.pdf
https://doi.org/10.1038/s41598-023-36256-4
https://doi.org/10.1016/j.neuron.2013.10.057


147

Anmerkungen zum Titel »Protocols«

form Your Body, Energy, & Life«, interview by Mel Robbins, Decem-
ber 20, 2025, YouTube, 1:20:36, https://www.youtube.com/watch?-
v=oJAV0rtSrFc.

152	 Alia J. Crum and Ellen J. Langer, »Mind-Set Matters: Exercise and the 
Placebo Effect«, Psychological Science 18, no. 2 (2007): 165–71, https://
doi.org/10.1111/j.1467-9280.2007.01867.x.

153	 Carol S. Dweck and David S. Yeager, »Mindsets: A View from Two 
Eras«, Perspectives on Psychological Science 14, no. 3 (2019): 481–96, 
https://doi.org/10.1177/1745691618804166.

154	 J. L. Burnette et  al., »A Systematic Review and Meta-Analysis of 
Growth Mindset Interventions: For Whom, How, and Why Might 
Such Interventions Work?«, Psychological Bulletin 149, no. 3–4 (2023): 
174–205, https://doi.org/10.1037/bul0000368; Victoria F. Sisk et  al., 
»To What Extent and Under Which Circumstances Are Growth 
Mind-Sets Important to Academic Achievement? Two Meta-Analy-
ses«, Psychological Science 29, no.  4 (2018): 549–71, https://doi.
org/10.1177/0956797617739704; A. J. Crum et al., »Rethinking Stress: 
The Role of Mindsets in Determining the Stress Response«, Journal of 
Personality and Social Psychology 104, no. 4 (2013): 716–33, https://doi.
org/10.1037/a0031201.

155	 Friedrich Nietzsche, Der Fall Wagner (Stuttgart: Reclam 2013).
156	 Brianna Chu et al., »Physiology, Stress Reaction«, StatPearls, last up-

dated May 7, 2024, https://www.ncbi.nlm.nih.gov/books/NBK541120/.
157	 Andrew Westbrook and Todd S. Braver, »Dopamine Does Double 

Duty in Motivating Cognitive Effort«, Neuron 89, no. 4 (2016): 695–
710, https://doi.org/10.1016/j.neuron.2015.12.029.

158	 Gabriele Oettingen et  al., »Mental Contrasting and Goal Commit-
ment: The Mediating Role of Energization«, Personality and Social 
Psychology Bulletin 35, no.  5 (2009): 608–22, https://doi.
org/10.1177/0146167208330856.

159	 Angel D. Prabakar, »The Power of Thought: The Role of Psychological 
Attentiveness and Emotional Support in Patient Trajectories«, Yale 
Journal of Biology and Medicine 97, no. 3 (2024): 335–47, https://doi.
org/10.59249/CPTG1770.

https://www.youtube.com/watch?v=oJAV0rtSrFc
https://www.youtube.com/watch?v=oJAV0rtSrFc
https://doi.org/10.1111/j.1467-9280.2007.01867.x
https://doi.org/10.1111/j.1467-9280.2007.01867.x
https://doi.org/10.1177/1745691618804166
https://doi.org/10.1037/bul0000368
https://doi.org/10.1177/0956797617739704
https://doi.org/10.1177/0956797617739704
https://doi.org/10.1037/a0031201
https://doi.org/10.1037/a0031201
https://www.ncbi.nlm.nih.gov/books/NBK541120/
https://doi.org/10.1016/j.neuron.2015.12.029
https://doi.org/10.1177/0146167208330856
https://doi.org/10.1177/0146167208330856
https://doi.org/10.59249/CPTG1770
https://doi.org/10.59249/CPTG1770


148

Anmerkungen zum Titel »Protocols«

160	 Gabriele Oettingen and Doris Mayer, »The Motivating Function of 
Thinking About the Future: Expectations Versus Fantasies«, Journal 
of Personality and Social Psychology 83, no. 5 (2002): 1198–212, https://
pubmed.ncbi.nlm.nih.gov/12416922/.

161	 Gabriele Oettingen, »Future Thought and Behaviour Change«, Euro­
pean Review of Social Psychology 23, no. 1 (2012): 1–63, https://doi.org/
10.1080/10463283.2011.643698.

162	 Anne Lembke, Dopamine Nation: Finding Balance in the Age of Indul­
gence (Dutton, 2021; dt.: Die Dopamin-Nation).

163	 John P. Grogan et al., »Dopamine Promotes Instrumental Motivation, 
but Reduces Reward-Related Vigour«, eLife 9 (October 1, 2020): 
e58321, https://doi.org/10.7554/eLife.58321.

164	 Anna Lembke, Dopamine Nation: Finding Balance in the Age of Indul­
gence (Dutton, 2021, dt.: Die Dopamin-Nation).

165	 Gabriele Oettingen’s Publications, https://wp.nyu.edu/motivationlab/
publications/gabriele-oettingen/.

166	 Andreas Kappes et al., »Mental Contrasting Instigates Goal Pursuit by 
Linking Obstacles of Real-ity with Instrumental Behavior«, Journal of 
Experimental Social Psychology 48, no.  4 (2012): 811–18, https://doi.
org/10.1016/j.jesp.2012.02.002.

167	 Gabriele Oettingen, Rethinking Positive Thinking: Inside the New 
Science of Motivation (Current, 2015).

168	 Alexandra Touroutoglou et al., »The Tenacious Brain: How the An
terior Mid-Cingulate Contributes to Achieving Goals«, Cortex 123 
(February 2020): 12–29, https://doi.org/10.1016/j.cortex.2019.09.011.

169	 Yuri Miyamoto et al., »Cultural Variation in the Focus on Goals Ver-
sus Processes of Actions«, Personality and Social Psychology Bulletin 
39, no. 6 (2013): 707–19, https://doi.org/10.1177/014616721348357 .

170	 Archy O. de Berker et  al., »Computations of Uncertainty Mediate 
Acute Stress Responses in Humans«, Nature Communications 7 
(2016): 10996, https://doi.org/10.1038/ncomms10996.

171	 Abdullahi Ali et al., »Predictive Coding Is a Consequence of Energy 
Efficiency in Recurrent Neural Networks«, Patterns 3, no. 12 (2022): 
100639, https://doi.org/10.1016/j.patter.2022.100639.

https://pubmed.ncbi.nlm.nih.gov/12416922/
https://pubmed.ncbi.nlm.nih.gov/12416922/
https://doi.org/10.1080/10463283.2011.643698
https://doi.org/10.1080/10463283.2011.643698
https://doi.org/10.7554/eLife.58321
https://wp.nyu.edu/motivationlab/publications/gabriele-oettingen/
https://wp.nyu.edu/motivationlab/publications/gabriele-oettingen/
https://doi.org/10.1016/j.jesp.2012.02.002
https://doi.org/10.1016/j.jesp.2012.02.002
https://doi.org/10.1016/j.cortex.2019.09.011
https://doi.org/10.1177/0146167213483579
https://doi.org/10.1038/ncomms10996
https://doi.org/10.1016/j.patter.2022.100639


149

Anmerkungen zum Titel »Protocols«

172	 Mitsuko Watabe-Uchida et al., »Neural Circuitry of Reward Predicti-
on Error«, Annual Review of Neuroscience 40 (July 25, 2017): 373–94, 
https://doi.org/10.1146/annurev-neuro-072116-031109.

173	 An Wu et al., »Context-Dependent Plasticity of Adult-Born Neurons 
Regulated by Cortical Feedback«, Science Advances 6, no. 42 (2020): 
eabc8319, https://doi.org/10.1126/sciadv.abc8319.

174	 Sebastian Rumpf et al., »Energy Metabolic Pathways in Neuronal De-
velopment and Function«, Oxford Open Neuroscience 2 (March 21, 
2023): kvad004, https://doi.org/10.1093/oons/kvad004.

175	 Preeti Rishi et  al., »Errorless and Errorful Learning in People with 
Aphasia Across Novel-Object Pairing and Word Retrieval Tasks«, 
Aphasiology 39, no. 10 (2025): 1381–1413, https://doi.org/10.1080/0268
7038.2024.2432022; Josie Briscoe et al., »Errorful Learning Improves 
Recognition Memory for New Vocabulary for People Living with 
Memory and Dysexecutive Impairment Following Brain Injury«, 
Neuropsychological Rehabilitation 34, no. 7 (2024): 974–1004, https://
doi.org/10.1080/09602011.2023.2259017; Steven C. Pan and Faria Sana, 
»Pretesting versus Posttesting: Comparing the Pedagogical Benefits of 
Errorful Generation and Retrieval Practice«, Journal of Experimental 
Psychology: Applied 27, no. 2 (2021): 237–52, https://doi.org/10.1037/
xap0000345; Yeray Mera et al., »Unraveling the Benefits of Experien-
cing Errors During Learning: Definition, Modulating Factors, and 
Explanatory Theories«, Psychonomic Bulletin &  Review 29 (2022): 
753–65, https://doi.org/10.3758/s13423-021-02022-8; Naser Al-Fawa
khiri et al., »Evidence of an Optimal Error Rate for Motor Skill Lear-
ning«, (preprint) bioRxiv (July 2023): 549705, https://doi.org/10.1101/ 
2023.07.19.549705.

176	 Robert C. Wilson et al., »The Eighty Five Percent Rule for Optimal 
Learning«, Nature Communications 10, article no. 4646 (2019), https://
doi.org/10.1038/s41467-019-12552-4.

177	 Manu Kapur and Katerine Bielaczyc, »Designing for Productive Fai-
lure«, Journal of the Learning Sciences 21, no. 1 (2012): 45–83, https://
doi.org/10.1080/10508406.2011.591717.

178	 Adrien F. Baranes et al., »The Effects of Task Difficulty, Novelty and 

https://doi.org/10.1146/annurev-neuro-072116-031109
https://doi.org/10.1126/sciadv.abc8319
https://doi.org/10.1093/oons/kvad004
https://doi.org/10.1080/02687038.2024.2432022
https://doi.org/10.1080/02687038.2024.2432022
https://doi.org/10.1080/09602011.2023.2259017
https://doi.org/10.1080/09602011.2023.2259017
https://doi.org/10.1037/xap0000345
https://doi.org/10.1037/xap0000345
https://doi.org/10.3758/s13423-021-02022-8
https://doi.org/10.1101/2023.07.19.549705
https://doi.org/10.1101/2023.07.19.549705
https://doi.org/10.1038/s41467-019-12552-4
https://doi.org/10.1038/s41467-019-12552-4
https://doi.org/10.1080/10508406.2011.591717
https://doi.org/10.1080/10508406.2011.591717


150

Anmerkungen zum Titel »Protocols«

the Size of the Search Space on Intrinsically Motivated Exploration«, 
Frontiers in Neuroscience 8 (October 13, 2014): 317, https://doi.
org/10.3389/fnins.2014.00317.

179	 Hans S. Schroder et al., »Neural Evidence for Enhanced Attention to 
Mistakes Among School-Aged Children with a Growth Mindset«, 
Developmental Cognitive Neuroscience 24 (April 2017): 42–50,  https://
doi.org/10.1016/j.dcn.2017.01.004.

180	 Scott T. Albert and Reza Shadmehr, »The Neural Feedback Response 
to Error As a Teaching Signal for the Motor Learning System«, Jour­
nal of Neuroscience 36, no. 17 (2016): 4832–45, https://doi.org/10.1523/
JNEUROSCI.0159-16.2016; Dominique L. Pritchett and Megan R. Ca-
rey, »A Matter of Trial and Error for Motor Learning«, Trends in Neu­
rosciences 37, no. 9 (2014): 465–66, https://doi.org/10.1016/j.tins.2014. 
08.001.

181	 Jean-Baptiste Eichenlaub et al., »Replay of Learned Neural Firing Se-
quences During Rest in Human Motor Cortex«, Cell Reports 31, no. 5 
(2020): 107581, https://doi.org/10.1016/j.celrep.2020.107581. 

182	 Matthew P. Walker, »The Role of Slow Wave Sleep in Memory Pro
cessing«, Journal of Clinical Sleep Medicine 5, no. S2 (2009): S20–6, 
https://pubmed.ncbi.nlm.nih.gov/19998871/.

183	 Jaap M. J. Murre and Joeri Dros, »Replication and Analysis of Ebbing-
haus’ Forgetting Curve«, PLOS One 10, no. 7 (2015): e0120644, https://
doi.org/10.1371/journal.pone.0120644.

184	 Marlene Bönstrup et al., »A Rapid Form of Offline Consolidation in 
Skill Learning«, Current Biology 29, no. 8 (2019): 1346–1351.e4, https://
doi.org/10.1016/j.cub.2019.02.049.

185	 Ethan R. Buch et al., »Consolidation of Human Skill Linked to Wa-
king Hippocampo-Neocortical Replay«, Cell Reports 35, no. 10 (2021): 
109193, https://doi.org/https://doi.org/10.1016/j.celrep.2021.109193.

186	 Patricia Albulescu et al., »›Give me a break!‹ A Systematic Review and 
Meta-Analysis on the Efficacy of Micro-Breaks for Increasing 
Well-Being and Performance«, PLOS One 17, no. 8 (2022): e0272460, 
https://doi.org/10.1371/journal.pone.0272460; Bönstrup et al., »A Ra-
pid Form of Offline Consolidation in Skill Learning.«

https://doi.org/10.3389/fnins.2014.00317
https://doi.org/10.3389/fnins.2014.00317
https://doi.org/10.1016/j.dcn.2017.01.004
https://doi.org/10.1016/j.dcn.2017.01.004
https://doi.org/10.1523/JNEUROSCI.0159-16.2016
https://doi.org/10.1523/JNEUROSCI.0159-16.2016
https://doi.org/10.1016/j.tins.2014.08.001
https://doi.org/10.1016/j.tins.2014.08.001
https://doi.org/10.1016/j.celrep.2020.107581
https://pubmed.ncbi.nlm.nih.gov/19998871/
https://doi.org/10.1371/journal.pone.0120644
https://doi.org/10.1371/journal.pone.0120644
https://doi.org/10.1016/j.cub.2019.02.049
https://doi.org/10.1016/j.cub.2019.02.049
https://doi.org/https://doi.org/10.1016/j.celrep.2021.109193
https://doi.org/10.1371/journal.pone.0272460


151

Anmerkungen zum Titel »Protocols«

187	 Elisabeth Wenger et al., »Expansion and Renormalization of Human 
Brain Structure During Skill Acquisition«, Trends in Cognitive Scien­
ces 21, no. 12 (2017): 930–39, https://doi.org/10.1016/j.tics.2017.09.008.

188	 Christa K. McIntyre et al., »Interacting Brain Systems Modulate Me-
mory Consolidation«, Neuroscience & Biobehavioral Reviews 36, no. 7 
(2012): 1750–62, https://doi.org/10.1016/j.neubiorev.2011.11.001; 
K. C. Liang et al., »Involvement of Amygdala Pathways in the Influen-
ce of Post-Training Intra-Amygdala Norepinephrine and Peripheral 
Epinephrine on Memory Storage«, Brain Research 508, no. 2 (1990): 
225–33, https://doi.org/10.1016/0006-8993(90)90400-6.

189	 Henry L. Roediger III and Jeffrey D. Karpicke, »Test-Enhanced Lear-
ning: Taking Memory Tests Improves Long-Term Retention. Psycho­
logical Science 17, no. 3 (2006): 249–55, https://doi.org/10.1111/j.1467-
9280.2006.01693.x.

190	 Roediger, »Test-enhanced learning«; Cynthia J. Brame and Rachel 
Biel, »Test-enhanced learning: The potential for testing to promote 
greater learning in undergraduate science courses«, Life Sciences 
Education 14, no. 2 (June 2015), https://doi.org/10.1187/cbe.14-11-0208; 
Christopher A. Rowland, »The effect of testing versus restudy on re-
tention: A meta-analytic review of the testing effect«, Psychological 
Bulletin 140, no.  6 (2014): 1432-63, https://doi.org/10.1037/a0037559; 
Jeffrey D. Karpicke and Janell R. Blunt, »Retrieval practice produces 
more learning than elaborative studying with concept mapping«, 
Science 331, no.  6018 (Jan 2011): 772-75, https://doi.org/10.1126/
science.1199327; Khalil A. Bin Abdulrahman et al., »Study habits of 
highly effective medical students«, Advances in Medical Education 
and Practice 12 (2021): 627-33, https://pmc.ncbi.nlm.nih.gov/articles/
PMC8197661/pdf/amep-12-627.pdf; Sally Binks, »Testing enhances 
learning: A review of the literature«, Journal of Professional Nursing 
34, no. 3 (May-June 2018): 205-10, https://doi.org/10.1016/j.profnurs. 
2017.08.008.

https://doi.org/10.1016/j.tics.2017.09.008
https://doi.org/10.1016/j.neubiorev.2011.11.001
https://doi.org/10.1016/0006-8993(90)90400-6
https://doi.org/10.1111/j.1467-9280.2006.01693.x
https://doi.org/10.1111/j.1467-9280.2006.01693.x
https://doi.org/10.1187/cbe.14-11-0208
https://doi.org/10.1037/a0037559
https://doi.org/10.1126/science.1199327
https://doi.org/10.1126/science.1199327
https://pmc.ncbi.nlm.nih.gov/articles/PMC8197661/pdf/amep-12-627.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC8197661/pdf/amep-12-627.pdf
https://doi.org/10.1016/j.profnurs.2017.08.008
https://doi.org/10.1016/j.profnurs.2017.08.008


152

Anmerkungen zum Titel »Protocols«

Teil 7:  
Routinen für persönliches Wachstum

1	 Julianne Holt-Lunstad, »Social Connection as a Critical Factor for 
Mental and Physical Health: Evidence, Trends, Challenges, and Fu-
ture Implications«, World Psychiatry 23, no. 3 (September 2024): 312–
32, https://doi.org/10.1002/wps.21224.

2	 Anne E. Storey and Toni E. Ziegler, »Primate Paternal Care: Inter
actions between Biology and Social Experience«, Hormones and Be­
havior 77 (August 2015): 260–71, https://doi.org/10.1016/j.yhbeh.2015. 
07.024.

3	 George M. Slavich, »Social Safety Theory: A Biologically Based Evo
lutionary Perspective on Life Stress, Health, and Behavior«, Annual 
Review of Clinical Psychology 16 (March 2020), https://doi.org/10.1146/
annurev-clinpsy-032816-045159.

4	 Marcus Aurelius: Selbstbetrachtungen.
5	 René Descartes, Discourse on the Method (1637). (»I think, therefore I 

am.«)
6	 Buddha, The Dhammapada, chap.  1, verses  1–2. (»What you think, 

you become.«)
7	 Ralph Waldo Emerson: »A Man Is What He Thinks About All Day 

Long«, The Socratic Method, September 21, 2023, https://www.
socratic-method.com/quote-meanings/ralph-waldo-emerson- 
a-man-is-what-he-thinks-about-all-day-long.

8	 William Shakespeare, Hamlet, act 2, scene 2. (»There is nothing either 
good or bad but thinking makes it so.«)

9	 Sprüche 4,23.
10	 Jennifer M. Groh. Making Space: How the Brain Knows Where Things 

Are (Belknap Press of Harvard University, 2014).
11	 Jennifer M. Groh et al., »Signal Switching May Enhance Processing 

Power of the Brain«, Trends in Cognitive Sciences 28, no.  7 (2024): 
600–13, https://doi.org/10.1016/j.tics.2024.04.008.

12	 Guozhang Chen and Pulin Gong, »A Spatiotemporal Mechanism of 
Visual Attention: Superdiffusive Motion and Theta Oscillations of 

https://doi.org/10.1002/wps.21224
https://doi.org/10.1016/j.yhbeh.2015.07.024
https://doi.org/10.1016/j.yhbeh.2015.07.024
https://doi.org/10.1146/annurev-clinpsy-032816-045159
https://doi.org/10.1146/annurev-clinpsy-032816-045159
https://www.socratic-method.com/quote-meanings/ralph-waldo-emerson-a-manis-what-he-thinks-about-all-day-long
https://www.socratic-method.com/quote-meanings/ralph-waldo-emerson-a-manis-what-he-thinks-about-all-day-long
https://www.socratic-method.com/quote-meanings/ralph-waldo-emerson-a-manis-what-he-thinks-about-all-day-long
https://doi.org/10.1016/j.tics.2024.04.008


153

Anmerkungen zum Titel »Protocols«

Neural Population Activity Patterns«, Science Advances 8, no. 16 (2022): 
eabl4995, https://doi.org/10.1126/sciadv.abl4995; Edmunt T.   Rolls, 
»Attractor Network Dynamics, Transmitters, and Memory and Cogni-
tive Changes in Aging«, in: Cognitive Changes and the Aging Brain, 
eds. Kenneth M. Heilman and Stephen E. Nadeau (Cambridge, UK: 
Cambridge University Press, 2019): 203-25; Robert Englert et al., »Fun-
ctional connectivity-based attractor dynamics of the human brain in 
rest, task, and disease«, eLife 13 (2026): RP98725, https://doi.
org/10.7554/eLife.98725.3; Edmund T. Rolls, »Attractor cortical neuro-
dynamics, schizophrenia, and depression«, Translational Psychiatry 11, 
no.  215 (2021): https://doi.org/10.1038/s41398-021-01333-7; Samming 
Song et al., »A modular latching chain«, Cognitive Neurodynamics 8 
(2014): 37-46, https://doi.org/10.1007/s11571-013-9261-1.

13	 Andrew Huberman, Dr. James Hollis: How to Find Your True Purpo-
se & Create Your Best Life«, Huberman Lab, podcast audio, May 13, 
2024, https://www.hubermanlab.com/episode/dr-james-hollishow-
to-find-your-true-purpose-create-your-best-life.

14	 Radwa Khalil et  al., »The Link Between Creativity, Cognition, and 
Creative Drives and Underlying Neural Mechanisms«, Frontiers in 
Neural Circuits 13 (March 21, 2019): 18, https://doi.org/10.3389/
fncir.2019.00018; Gerald L. Clore and Jeffrey R. Huntsinger, »How 
Emotions Inform Judgment and Regulate Thought«, Trends in Cogni­
tive Sciences 11, no.  9 (2007): 393–99, https://doi.org/10.1016/j.tics. 
2007.08.005; Kostadin Kushlev et  al., »Does Happiness Improve 
Health? Evidence from a Randomized Controlled Trial«, Psycholo­
gical Science 31, no.  7 (2020): 807–21, https://doi.org/10.1177/ 
0956797620919673.

15	 Jamil Zaki, Hope for Cynics: The Surprising Science of Human Good­
ness (New York: Grand Central Publishing, 2024).

16	 Bernard A. Nijstad et al, »The dual pathway to creativity model: 
Creative ideation as a function of flexibility and persistence«, Europe­
an Review of Social Psychology 21, no.  1 (2010): 34-77, https://doi.
org/10.1080/10463281003765323; Arthur M. Nezu et al., »Social Pro
blem Solving as a Risk Factor for Depression«, in Risk Factors in De­

https://doi.org/10.1126/sciadv.abl4995
https://doi.org/10.7554/eLife.98725.3
https://doi.org/10.7554/eLife.98725.3
https://doi.org/10.1038/s41398-021-01333-7
https://doi.org/10.1007/s11571-013-9261-1
https://www.hubermanlab.com/episode/dr-james-hollishow-to-find-your-true-purpose-create-your-best-life
https://www.hubermanlab.com/episode/dr-james-hollishow-to-find-your-true-purpose-create-your-best-life
https://doi.org/10.3389/fncir.2019.00018
https://doi.org/10.3389/fncir.2019.00018
https://doi.org/10.1016/j.tics.2007.08.005
https://doi.org/10.1016/j.tics.2007.08.005
https://doi.org/10.1177/0956797620919673
https://doi.org/10.1177/0956797620919673
https://doi.org/10.1080/10463281003765323
https://doi.org/10.1080/10463281003765323


154

Anmerkungen zum Titel »Protocols«

pression, eds Keith S. Dobson and David J. A. Dozois (Amsterdam: 
Elsevier, 2008): 263-86; Nathan Ridout et  al., »The influence of in-
duced dysphoria on autobiographical memory specificity and social 
problem solving: Examining the role of executive function«, Behavi­
our Research and Therapy 169 (Oct 2023): 104404, https://doi.org/
10.1016/j.brat.2023.104404; C. Donaldson and D. Lam, »Rumination, 
mood and social problem-solving in major depression«, Psychological 
Medicine 34, no. 7 (Oct 2004): 1309-18.

17	 Daniel Kahneman and Angus Deaton, »High Income Improves 
Evaluation of Life but Not Emotional Well-Being«, Proceedings of the 
National Academy of Sciences 107, no. 38 (2010): 16489–93, https://doi.
org/10.1073/pnas.1011492107.

18	 Anuradha Baminiwatta and Indrajith Solangaarachchi, »Trends and 
Developments in Mindfulness Research over 55 Years: A Bibliometric 
Analysis of Publications Indexed in Web of Science«, Mindfulness 12, 
no. 9 (2021): 2099–116, https://doi.org/10.1007/s12671-021-01681-x.

19	 Laura G. Kiken et al., »Being Present and Enjoying It: Dispositional 
Mindfulness and Savoring the Moment Are Distinct, Interactive Pre-
dictors of Positive Emotions and Psychological Health«, Mindfulness 
8, no.  5 (2017): 1280–90, https://doi.org/10.1007/s12671-017-0704-3; 
E.  S. Blanke et  al., »Pathways to Happiness Are Multidirectional: 
Associations Between State Mindfulness and Everyday Affective 
Experience«, Emotion 18, no. 2 (2018), 202–11, https://doi.org/10.1037/
emo0000323.

20	 Matthew A. Killingsworth and Daniel T. Gilbert, »A Wandering Mind 
Is an Unhappy Mind«, Science 330, no. 6006 (2010): 932, https://doi.
org/10.1126/science.1192439.

21	 Killingsworth and Gilbert, »A Wandering Mind Is an Unhappy 
Mind«, https://pdodds.w3.uvm.edu/files/papers/others/2010/killings 
worth2010a.pdf.

22	 B. Q. Ford et  al., »The Psychological Health Benefits of Accepting 
Negative Emotions and Thoughts: Laboratory, Diary, and Longitudi-
nal Evidence«, Journal of Personality and Social Psychology 115, no. 6 
(2018): 1075–92, https://doi.org/10.1037/pspp0000157.

https://doi.org/10.1016/j.brat.2023.104404
https://doi.org/10.1016/j.brat.2023.104404
https://doi.org/10.1073/pnas.1011492107
https://doi.org/10.1073/pnas.1011492107
https://doi.org/10.1007/s12671-021-01681-x
https://doi.org/10.1007/s12671-017-0704-3
https://doi.org/10.1037/emo0000323
https://doi.org/10.1037/emo0000323
https://doi.org/10.1126/science.1192439
https://doi.org/10.1126/science.1192439
https://pdodds.w3.uvm.edu/files/papers/others/2010/killingsworth2010a.pdf
https://pdodds.w3.uvm.edu/files/papers/others/2010/killingsworth2010a.pdf
https://doi.org/10.1037/pspp0000157


155

Anmerkungen zum Titel »Protocols«

23	 Benjamin P. Chapman et  al., »Emotion Suppression and Mortality 
Risk over a 12-Year Follow-Up«, Journal of Psychosomatic Research 75, 
no.  4 (2013): 381–85, https://doi.org/10.1016/j.jpsychores.2013.07.014; 
Alexandra T. Tyra et  al., »Emotion Suppression and Acute Physio
logical Responses to Stress in Healthy Populations: A Quantitative 
Review of Experimental and Correlational Investigations«, Health 
Psychology Review 18, no. 2 (2024): 396–420, https://doi.org/10.1080
/17437199.2023.2251559; Jainish Patel and Prittesh Patel, »Consequen-
ces of Repression of Emotion: Physical Health, Mental Health and 
General Well Being«, International Journal of Psychotherapy Practice 
and Research 1, no. 3 (2019): 16–21, https://doi.org/10.14302/issn.2574-
612X.ijpr-18-2564.

24	 Shaghayegh Konjedi and Reza Maleeh, »A Closer Look at the Rela
tionship Between the Default Network, Mind Wandering, Negative 
Mood, and Depression«, Cognitive, Affective, &  Behavioral Neuro­
science 17, no.  4 (2017): 697–711, https://doi.org/10.3758/s13415-017-
0506-z.

25	 Osman Ulvi et al., »Social Media Use and Mental Health: A Global 
Analysis«, Epidemiologia 3, no. 1 (2022): 11–25, https://doi.org/10.3390/
epidemiologia3010002; Bdour Alwuqaysi, »A Systematic Review and 
Meta-Analysis of Social Media’s Influence on Mental Health, Family 
Functioning, and Visual Content«, Social Sciences & Humanities Open 
12 (2025): 101793, https://doi.org/10.1016/j.ssaho.2025.101793.

26	 Diana Kwon, »How Your Brain Controls Ageing – And Why Zombie 
Cells Could Be Key«, Nature 642, no. 8068 (2025): 563–65, https://doi.
org/10.1038/d41586-025-01886-3; Ming Xu et al., »Senolytics Improve 
Physical Function and Increase Lifespan in Old Age«, Nature Medicine 
24, no. 8 (2018): 1246–56, https://doi.org/10.1038/s41591-018-0092-9.

27	 Enzo Tedone et  al., »Telomere Length and Telomerase Activity in 
T  Cells Are Biomarkers of High-Performing Centenarians«, Aging 
Cell 18, no. 1 (2019): e12859, https://doi.org/10.1111/acel.12859.

28	 Elissa S. Epel et al., »Accelerated Telomere Shortening in Response to 
Life Stress«, Proceedings of the National Academy of Sciences 101, 
no. 49 (2004): 17312-15, https://doi.org/10.1073/pnas.0407162101.

https://doi.org/10.1016/j.jpsychores.2013.07.014
https://doi.org/10.1080/17437199.2023.2251559
https://doi.org/10.1080/17437199.2023.2251559
https://doi.org/10.14302/issn.2574-612X.ijpr-18-2564
https://doi.org/10.14302/issn.2574-612X.ijpr-18-2564
https://doi.org/10.3758/s13415-017-0506-z
https://doi.org/10.3758/s13415-017-0506-z
https://doi.org/10.3390/epidemiologia3010002
https://doi.org/10.3390/epidemiologia3010002
https://doi.org/10.1016/j.ssaho.2025.101793
https://doi.org/10.1038/d41586-025-01886-3
https://doi.org/10.1038/d41586-025-01886-3
https://doi.org/10.1038/s41591-018-0092-9
https://doi.org/10.1111/acel.12859
https://doi.org/10.1073/pnas.0407162101


156

Anmerkungen zum Titel »Protocols«

29	 Andy Stumpf, Drownproof: Eight Life Lessons to Keep Your Head 
Above Water (New York: St. Martin’s Press, 2026): 1-272.

30	 Monika Sohal et  al., »Efficacy of Journaling in the Management of 
Mental Illness: A Systematic Review and Meta-Analysis«, Family Me­
dicine and Community Health 10, no.  1 (2022): e001154, https://doi.
org/10.1136/fmch-2021-001154; Wang He and Jun Gan, »The Rela
tionship Between Self-Reflection and Mental Health: A Meta-Analy-
sis Review«, Current Psychology 44 (2025): 3899–913, https://doi.org/
10.1007/s12144-025-07415-9; Christoph Fluckiger et  al., »Psychothe
rapy Works – An Inclusive and Affirming View to a Modern Mental 
Health Treatment«, Clinical Psychology in Europe 6 (April 2024): 
e11971, https://doi.org/10.32872/cpe.11971.

31	 Vinod Menon, »20 Years of the Default Mode Network: A Review and 
Synthesis«, Neuron 111, no.  16 (2023): 2469–87, https://doi.org/
10.1016/j.neuron.2023.04.023; Wei Luo et  al., »Rest to Promote 
Learning: A Brain Default Mode Network Perspective«, Behavioral 
Sciences 14, no. 4 (2024): 349, https://doi.org/10.3390/bs14040349.

32	 Hui-Xia Zhou et  al., »Rumination and the Default Mode Network: 
Meta-Analysis of Brain Imaging Studies and Implications for De
pression«, NeuroImage 206 (February 1, 2020): 116287, https://doi.org/
10.1016/j.neuroimage.2019.116287; Sahar Riaz et  al., »Functional 
Connectivity in the Default Mode Network During Rumination in 
Depression: A Systematic Review«, BJPsych Open 11, no.  S1 (2025): 
S62–S63, https://doi.org/10.1192/bjo.2025.10214; L. L. Beason-Held«, 
Dementia and the Default Mode«, Current Alzheimer Research 8, 
no. 4 (2011): 361–65, https://doi.org/10.2174/156720511795745294; Vin-
cent Malotaux et al., »Default-Mode Network Connectivity Changes 
During the Progression Toward Alzheimer’s Dementia: A Longitudi-
nal Functional Magnetic Resonance Imaging Study«, Brain Connecti­
vity 13, no. 5 (2023): 287–96, https://doi.org/10.1089/brain.2022.0008; 
Tina Chou et  al., »The Default Mode Network and Rumination in 
Individuals at Risk for Depression«, Social Cognitive and Affective 
Neuroscience 18, no.  1 (2023): nsad032, https://doi.org/10.1093/scan/
nsad032.

https://doi.org/10.1136/fmch-2021-001154
https://doi.org/10.1136/fmch-2021-001154
https://doi.org/10.1007/s12144-025-07415-9
https://doi.org/10.1007/s12144-025-07415-9
https://doi.org/10.32872/cpe.11971
https://doi.org/10.1016/j.neuron.2023.04.023
https://doi.org/10.1016/j.neuron.2023.04.023
https://doi.org/10.3390/bs14040349
https://doi.org/10.1016/j.neuroimage.2019.116287
https://doi.org/10.1016/j.neuroimage.2019.116287
https://doi.org/10.1192/bjo.2025.10214
https://doi.org/10.2174/156720511795745294
https://doi.org/10.1089/brain.2022.0008
https://doi.org/10.1093/scan/nsad032
https://doi.org/10.1093/scan/nsad032


157

Anmerkungen zum Titel »Protocols«

33	 Jonathan Posner et al., »Antidepressants Normalize the Default Mode 
Network in Patients with Dysthymia«, JAMA Psychiatry 70, no.  4 
(2013): 373–82, https://doi.org/10.1001/jamapsychiatry.2013.455; Gui-
do A. van Wingen et al., »Short-Term Antidepressant Administration 
Reduces Default Mode and Task-Positive Network Connectivity in 
Healthy Individuals during Rest«, NeuroImage 88 (March 2014): 47–
53, https://doi.org/10.1016/j.neuroimage.2013.11.022.

34	 Marjo Kullberg-Turtiainen et  al., »Individualized Goal Directed 
Dance Rehabilitation in Chronic State of Severe Traumatic Brain In-
jury: A Case Study«, Heliyon 5, no. 2 (2019): e01184, https://doi.org/ 
10.1016/j.heliyon.2019.e01184; Young-woo Ko et al., »Changes in Func
tional Connectivity Between Default Mode Network and Attention 
Network in Response to Changes in Aerobic Exercise Intensity«, Psy­
chiatry Investigation 20, no. 1 (2023): 27–34, https://doi.org/10.30773/
pi.2022.0245; Yaara Yeshurun et  al., »The Default Mode Network: 
Where the Idiosyncratic Self Meets the Shared Social World«, Nature 
Reviews Neuroscience 22, no. 3 (2021): 181–92, https://doi.org/10.1038/
s41583-020-00420-w.

35	 Catia Ribeiro da Costa et al., »Interplay Between the Salience and the 
Default Mode Network in a Social-Cognitive Task Toward a Close 
Other«, Frontiers in Psychiatry 12 (February 6, 2022): 718400, https://
doi.org/10.3389/fpsyt.2021.718400.

36	 Trenton D. Mize and Reilly Kincaid, »Role-Accumulation and Mental 
Health Across the Life Course«, American Sociological Review 90, 
no. 2 (2025): 226–56, https://doi.org/10.1177/00031224241313394.

37	 Robert A. Emmons and Michael E. McCullough, »Counting Blessings 
Versus Burdens: An Experimental Investigation of Gratitude and 
Subjective Well-Being in Daily Life«, Journal of Personality and Social 
Psychology 84, no. 2 (2003): 377–89, https://greatergood.berkeley.edu/
pdfs/GratitudePDFs/6Emmons-BlessingsBurdens.pdf.

38	 Yukako Tani et  al., »Association Between Gratitude, the Brain and 
Cognitive Function in Older Adults: Results from the NEIGE Study«, 
Archives of Gerontology and Geriatrics 100 (May–June 2022): 104645, 
https://doi.org/10.1016/j.archger.2022.104645; Sunghyon Kyeong et al., 

https://doi.org/10.1001/jamapsychiatry.2013.455
https://doi.org/10.1016/j.neuroimage.2013.11.022
https://doi.org/10.1016/j.heliyon.2019.e01184
https://doi.org/10.1016/j.heliyon.2019.e01184
https://doi.org/10.30773/pi.2022.0245
https://doi.org/10.30773/pi.2022.0245
https://doi.org/10.1038/s41583-020-00420-w
https://doi.org/10.1038/s41583-020-00420-w
https://doi.org/10.3389/fpsyt.2021.718400
https://doi.org/10.3389/fpsyt.2021.718400
https://doi.org/10.1177/00031224241313394
https://greatergood.berkeley.edu/pdfs/GratitudePDFs/6Emmons-BlessingsBurdens.pdf
https://greatergood.berkeley.edu/pdfs/GratitudePDFs/6Emmons-BlessingsBurdens.pdf
https://doi.org/10.1016/j.archger.2022.104645


158

Anmerkungen zum Titel »Protocols«

»Effects of Gratitude Meditation on Neural Network Functional 
Connectivity and Brain-Heart Coupling«, Scientific Reports 7, no.  1 
(2017): 5058, https://doi.org/10.1038/s41598-017-05520-9.

39	 M. E. McCullough et  al., »The Grateful Disposition: A Conceptual 
and Empirical Topography«, Journal of Personality and Social Psycho­
logy 82, no. 1(2002): 112–27, https://doi.org/10.1037/0022-3514.82.1.112.

40	 Robert A. Emmons and Michael E. McCullough, »Counting Blessings 
Versus Burdens: An Experimental Investigation of Gratitude and 
Subjective Well-Being in Daily Life«, Journal of Personality and Social 
Psychology 84, no. 2 (2003): 377–89, https://greatergood.berkeley.edu/
pdfs/GratitudePDFs/6Emmons-BlessingsBurdens.pdf.

41	 Stephen Gallagher et al., »State, but Not Trait Gratitude Is Associated 
with Cardiovascular Responses to Acute Psychological Stress«, Phy­
siology & Behavior 221 (July 1, 2020): 112896, https://doi.org/10.1016/ 
j.physbeh.2020.112896.

42	 Xiaoxiao Wang and Chunli Song, »The Impact of Gratitude Interven-
tions on Patients with Cardiovascular Disease: A Systematic Review«, 
Frontiers in Psychology 14 (September 20, 2023): 1243598, https://doi.
org/10.3389/fpsyg.2023.1243598.

43	 Ying Chen et al., »Gratitude and Mortality Among Older US Female 
Nurses«, JAMA Psychiatry 81, no. 10 (2024): 1030–38, https://doi.org/
10.1001/jamapsychiatry.2024.1687.

44	 Glenn R. Fox et  al., »Neural Correlates of Gratitude«, Frontiers in 
Psychology 6 (September 29, 2015): 1491, https://doi.org/10.3389/fpsyg. 
2015.01491.

45	 Daisuke Hori et al., »Prefrontal Activation While Listening to a Letter 
of Gratitude Read Aloud by a Coworker Face-To-Face: A NIRS 
Study«, PLOS One 15, no. 9 (2020): e0238715, https://doi.org/10.1371/
journal.pone.0238715.

46	 Tobias Egner, »Principles of Cognitive Control over Task Focus and 
Task Switching«, Nature Reviews Psychology 2, no. 11 (2023): 702–14, 
https://doi.org/10.1038/s44159-023-00234-4; Lena Rademacher et al., 
»Individual Differences in Resilience to Stress Are Associated with 

https://doi.org/10.1038/s41598-017-05520-9
https://doi.org/10.1037/0022-3514.82.1.112
https://greatergood.berkeley.edu/pdfs/GratitudePDFs/6Emmons-BlessingsBurdens.pdf
https://greatergood.berkeley.edu/pdfs/GratitudePDFs/6Emmons-BlessingsBurdens.pdf
https://doi.org/10.1016/j.physbeh.2020.112896
https://doi.org/10.1016/j.physbeh.2020.112896
https://doi.org/10.3389/fpsyg.2023.1243598
https://doi.org/10.3389/fpsyg.2023.1243598
https://doi.org/10.1001/jamapsychiatry.2024.1687
https://doi.org/10.1001/jamapsychiatry.2024.1687
https://doi.org/10.3389/fpsyg.2015.01491
https://doi.org/10.3389/fpsyg.2015.01491
https://doi.org/10.1371/journal.pone.0238715
https://doi.org/10.1371/journal.pone.0238715
https://doi.org/10.1038/s44159-023-00234-4


159

Anmerkungen zum Titel »Protocols«

Affective Flexibility«, Psychological Research 87, no. 6 (2023): 1862–79, 
https://doi.org/10.1007/s00426-022-01779-4.

47	 J. S. Rubinstein et al., »Executive Control of Cognitive Processes in 
Task Switching«, Journal of Experimental Psychology: Human Percep­
tion and Performance 27, no. 4 (2001): 763–97, https://doi.org/10.1037/ 
0096-1523.27.4.763.

48	 Michele C. Muhmenthaler and Beat Meier, »Task Switching Hurts 
Memory Encoding«, Experimental Psychology 66, no. 1 (2019): 58–67, 
https://doi.org/10.1027/1618-3169/a000431; Kamrul Hasan, »Digital 
Multitasking and Hyperactivity: Unveiling the Hidden Costs to Brain 
Health«, Annals of Medicine &  Surgery 86, no.  11 (2024): 6371–73, 
https://doi.org/10.1097/MS9.0000000000002576.

49	 Simone Montuori et  al., »Executive Functioning Profiles in Elite 
Volleyball Athletes: Preliminary Results by a Sport-Specific Task 
Switching Protocol«, Human Movement Science 63 (February 2019): 
73–81, https://doi.org/10.1016/j.humov.2018.11.011; Enrico Premi et al., 
»Enhanced Dynamic Functional Connectivity (Whole-Brain 
Chronnectome) in Chess Experts«, Scientific Reports 10, no. 1 (2020): 
7051, https://doi.org/10.1038/s41598-020-63984-8.

50	 TheDorianYates, »Back when I trained and even now actually, I always 
preferred loose clothing«, Instagram, December 30, 2025, https://
www.instagram.com/p/DS5iFhNDFdy/.

51	 As one example, see the following: Leon Bax, Building Performance 
Routines: Empowering Habits Toward Impact (2Mynds, Inc., 2025).

52	 Michael Falkenstein et al., »Action Monitoring, Error Detection, and 
the Basal Ganglia: An ERP Study«, NeuroReport 12, no. 1 (2001): 157–
61, https://doi.org/10.1097/00001756-200101220-00039.

53	 Richard Feloni, »A Retired Navy SEAL Commander Does 2 Things 
Every Night Before Bed so He Can Attack the Next Day the Minute 
He Wakes Up«, Business Insider, November 10, 2017, https://finance.
yahoo.com/news/retired-navy-seal-commander-does-141500339.
html.

54	 Twyla Tharp, The Creative Habit: Learn It and Use It for Life.
55	 Tobias Egner and Audrey Siqi-Liu, »Insights into Control over Cogni-

https://doi.org/10.1007/s00426-022-01779-4
https://doi.org/10.1037/0096-1523.27.4.763
https://doi.org/10.1037/0096-1523.27.4.763
https://doi.org/10.1027/1618-3169/a000431
https://doi.org/10.1097/MS9.0000000000002576
https://doi.org/10.1016/j.humov.2018.11.011
https://doi.org/10.1038/s41598-020-63984-8
https://www.instagram.com/p/DS5iFhNDFdy/
https://www.instagram.com/p/DS5iFhNDFdy/
https://doi.org/10.1097/00001756-200101220-00039
https://finance.yahoo.com/news/retired-navy-seal-commander-does-141500339.html
https://finance.yahoo.com/news/retired-navy-seal-commander-does-141500339.html
https://finance.yahoo.com/news/retired-navy-seal-commander-does-141500339.html


160

Anmerkungen zum Titel »Protocols«

tive Flexibility from Studies of Task-Switching«, Current Opinion in 
Behavioral Sciences 55 (February 2024): 101342–42, https://doi.org/
10.1016/j.cobeha.2023.101342; Lena Rademacher et  al., »Individual 
Differences in Resilience to Stress Are Associated with Affective Fle-
xibility«, Psychological Research 87 (December 2022): 1862-79, https://
doi.org/10.1007/s00426-022-01779-4; Bettina Wollesen et al., »Effects 
of Cognitive-Motor Dual Task Training on Cognitive and Physical 
Performance in Healthy Children and Adolescents: A Scoping Re-
view«, Acta Psychologica 224 (April 2022): 103498, https://doi.org/
10.1016/j.actpsy.2022.103498; Laurence Desjardins-Crepeau et  al., 
»Effects of Combined Physical and Cognitive Training on Fitness and 
Neuropsychological Outcomes in Healthy Older Adults«, Clinical 
Interventions in Aging 11 (September 2016): 1287–99, https://doi.org/
10.2147/cia.s115711.

56	 Mary C. McCluskey, »Revitalizing Alfred Adler: An Echo for Equali-
ty«, Clinical Social Work Journal 50, no. 4 (2022): 387–99, https://doi.
org/10.1007/s10615-021-00793-0.

57	 Rommy Cedeno and Tyler J. Torrico, »Adlerian Therapy«, StatPearls, 
last updated January 11, 2024, https://www.ncbi.nlm.nih.gov/books/
NBK599518/.

58	 Christian Roesler, »Evidence for the Effectiveness of Jungian Psycho-
therapy: A Review of Empirical Studies«, Behavioral Sciences 3, no. 4 
(2013): 562–75, https://doi.org/10.3390/bs3040562.

59	 Netta Weinstein et  al., »Balance Between Solitude and Socializing: 
Everyday Solitude Time Both Benefits and Harms Well-Being«, Scien­
tific Reports 13, article no.  21160 (2023), https://doi.org/10.1038/
s41598-023-44507-7.

60	 Hei Wan Mak et  al., »Hobby Engagement and Mental Wellbeing 
Among People Aged 65 Years and Older in 16 Countries«, Nature Me­
dicine 29 (2023): 2233–40, https://doi.org/10.1038/s41591-023-02506-1.

61	 Andrew Huberman, »Dr. James Hollis: How to Find Your True Pur-
pose & Create Your Best Life«, Huberman Lab, podcast audio, May 13, 
2024, https://www.hubermanlab.com/episode/dr-james-hollishow-to- 
find-your-true-purpose-create-your-best-life.

https://doi.org/10.1016/j.cobeha.2023.101342
https://doi.org/10.1016/j.cobeha.2023.101342
https://doi.org/10.1007/s00426-022-01779-4
https://doi.org/10.1007/s00426-022-01779-4
https://doi.org/10.1016/j.actpsy.2022.103498
https://doi.org/10.1016/j.actpsy.2022.103498
https://doi.org/10.2147/cia.s115711
https://doi.org/10.2147/cia.s115711
https://doi.org/10.1007/s10615-021-00793-0
https://doi.org/10.1007/s10615-021-00793-0
https://www.ncbi.nlm.nih.gov/books/NBK599518/
https://www.ncbi.nlm.nih.gov/books/NBK599518/
https://doi.org/10.3390/bs3040562
https://doi.org/10.1038/s41598-023-44507-7
https://doi.org/10.1038/s41598-023-44507-7
https://doi.org/10.1038/s41591-023-02506-1
https://www.hubermanlab.com/episode/dr-james-hollishow-to-find-your-true-purpose-create-your-best-life
https://www.hubermanlab.com/episode/dr-james-hollishow-to-find-your-true-purpose-create-your-best-life


161

Anmerkungen zum Titel »Protocols«

62	 Vincent J Felitti et al., »Relationship of Childhood Abuse and House-
hold Dysfunction to Many of the Leading Causes of Death in Adults«, 
American Journal of Preventive Medicine 14, no. 4 (May 1998): 245–58, 
https://doi.org/10.1016/S0749-3797(98)00017-8.

63	 Paul Conti, Trauma: The Invisible Epidemic (St. Martin’s Essentials, 
2021).

64	 Kathryn L. Humphreys et al., »Stressful Life Events, ADHD Symp-
toms, and Brain Structure in Early Adolescence«, Journal of Abnormal 
Child Psychology 47, no. 3 (May 2018): 421–32, https://doi.org/10.1007/
s10802-018-0443-5.

65	 J. W. Pennebaker and S. K. Beall, »Confronting a Traumatic Event: 
Toward an Understanding of Inhibition and Disease«, Journal of Ab­
normal Psychology 95, no.  3 (1986): 274–81, https://doi.org/10.1037/
0021-843X.95.3.274.

66	 J. W. Pennebaker et al., »Disclosure of Traumas and Immune Func
tion: Health Implications for Psychotherapy«, Journal of Consulting 
and Clinical Psychology 56, no.  2 (1988): 239–45, https://doi.org/
10.1037/0022-006X.56.2.239.

67	 Xiaojuan Gao, »Research on Expressive Writing in Psychology: 
A Forty-Year Bibliometric Analysis and Visualization of Current Sta-
tus and Research Trends«, Frontiers in Psychology 13 (October 2022): 
825626, https://doi.org/10.3389/fpsyg.2022.825626.

68	 Pasquale G. Frisina et al., »A meta-analysis of the effects of written 
emotional disclosure on the health outcomes of clinical populations«, 
Journal of Nervous and Mental Disease 192, no. 9 (Sept 2004): 629-34, 
https://doi.org/10.1097/01.nmd.0000138317.30764.63.

69	 Michel Andre Marechal et al., »Increasing honesty in humans with 
noninvasive brain stimulation«, Proceedings of the National Aca-
demy of Sciences U. S. A. 114, no. 17 (April 2017): 4360-54, https://doi.
org/10.1073/pnas.1614912114.

70	 Kerry J. Ressler, »Amygdala Activity, Fear, and Anxiety: Modulation 
by Stress«, Biological Psychiatry 67, no. 12 (2010): 1117–19, https://doi.
org/10.1016/j.biopsych.2010.04.027.

71	 Benno Roozendaal et al., »Adrenal Stress Hormones, Amygdala Acti-

https://doi.org/10.1016/S0749-3797(98)00017-8
https://doi.org/10.1007/s10802-018-0443-5
https://doi.org/10.1007/s10802-018-0443-5
https://doi.org/10.1037/0021-843X.95.3.274
https://doi.org/10.1037/0021-843X.95.3.274
https://doi.org/10.1037/0022-006X.56.2.239
https://doi.org/10.1037/0022-006X.56.2.239
https://doi.org/10.3389/fpsyg.2022.825626
https://doi.org/10.1097/01.nmd.0000138317.30764.63
https://doi.org/10.1073/pnas.1614912114
https://doi.org/10.1073/pnas.1614912114
https://doi.org/10.1016/j.biopsych.2010.04.027
https://doi.org/10.1016/j.biopsych.2010.04.027


162

Anmerkungen zum Titel »Protocols«

vation, and Memory for Emotionally Arousing Experiences«, Progress 
in Brain Research 167 (2007): 79–97, https://doi.org/10.1016/S0079-
6123(07)67006-X.

72	 Jennifer N. Morey et al., »Current Directions in Stress and Human 
Immune Function«, Current Opinion in Psychology 5 (October 2015): 
13–17, https://doi.org/10.1016/j.copsyc.2015.03.007.

73	 Hua Tang et  al., »Prefrontal Cortical Plasticity During Learning of 
Cognitive Tasks«, Nature Communications 13, article no.  90 (2022), 
https://doi.org/10.1038/s41467-021-27695-6.

74	 Hayley Phelan, »What’s All This About Journaling?«, New York Times, 
October 25, 2018, https://www.nytimes.com/2018/10/25/style/journa 
ling-benefits.html.

75	 Donna M. Wilson et  al., »What Exactly Is ›Complicated‹ Grief? 
A  Scoping Research Literature Review to Understand Its Risk Factors 
and Prevalence«, OMEGA 86, no.  2 (December 1, 2020): 471–87, 
https://doi.org/https://doi.org/10.1177/0030222820977305.

76	 K. B. Komischke-Konnerup et  al., »Grief-Focused Cognitive Beha
vioral Therapies for Prolonged Grief Symptoms: A Systematic Review 
and Meta-Analysis«, Journal of Consulting and Clinical Psychology 92, 
no. 4 (2024): 236–48, https://doi.org/https://doi.org/10.1037/ccp0000884.

77	 Janos Pilling et al., »Alcohol Use in the First Three Years of Bereave
ment: A National Representative Survey«, Substance Abuse Treatment, 
Prevention, and Policy 7, article no.  3 (2012), https://doi.org/
10.1186/1747-597X-7-3.

78	 »Coping with Grief and Loss«, National Institute on Aging, con
tent  reviewed July 15, 2024, https://www.nia.nih.gov/health/grief-
and-mourning/coping-grief-and-loss.

79	 Mary-Frances O’Connor et al., »Craving Love? Enduring Grief Acti-
vates Brain’s Reward Center«, NeuroImage 42, no. 2 (2008): 969–72, 
https://doi.org/https://doi.org/10.1016/j.neuroimage.2008.04.256.

80	 Anne F. Pierce et  al., »Nucleus Accumbens Dopamine Release Re-
flects the Selective Nature of Pair Bonds«, Current Biology 34, no. 3 
(2024): 519–530.e5, https://doi.org/10.1016/j.cub.2023.12.041.

81	 Edvard I. Moser et al., »Place Cells, Grid Cells, and the Brain’s Spatial 

https://doi.org/10.1016/S0079-6123(07)67006-X
https://doi.org/10.1016/S0079-6123(07)67006-X
https://doi.org/10.1016/j.copsyc.2015.03.007
https://doi.org/10.1038/s41467-021-27695-6
https://www.nytimes.com/2018/10/25/style/journaling-benefits.html
https://www.nytimes.com/2018/10/25/style/journaling-benefits.html
https://doi.org/https://doi.org/10.1177/0030222820977305
https://doi.org/https://doi.org/10.1037/ccp0000884
https://doi.org/https://doi.org/10.1186/1747-597X-7-3
https://doi.org/https://doi.org/10.1186/1747-597X-7-3
https://www.nia.nih.gov/health/grief-and-mourning/coping-grief-and-loss
https://www.nia.nih.gov/health/grief-and-mourning/coping-grief-and-loss
https://doi.org/https://doi.org/10.1016/j.neuroimage.2008.04.256
https://doi.org/10.1016/j.cub.2023.12.041


163

Anmerkungen zum Titel »Protocols«

Representation System«, Annual Review of Neuroscience 31 (July 
2008): 69–89, https://doi.org/https://doi.org/10.1146/annurev.neu-
ro.31.061307.090723; Valeria C Caruso et  al., »Compensating for a 
Shifting World: Evolving Reference Frames of Visual and Auditory 
Signals across Three Multimodal Brain Areas«, Journal of Neurophy­
siology 126, no. 1 (April 2021): 82–94, https://doi.org/10.1152/jn.00385. 
2020; Russell A Epstein et al., »The Cognitive Map in Humans: Spatial 
Navigation and Beyond«, Nature Neuroscience 20, no. 11 (November 
2017): 1504–13, https://doi.org/10.1038/nn.4656.

82	 Michael Peer et al., »Brain System for Mental Orientation in Space, 
Time, and Person«, Proceedings of the National Academy of Sciences 
112, no. 35 (2015): 11072–77, https://doi.org/10.1073/pnas.1504242112.

83	 Carolyn Parkinson et  al., »A Common Cortical Metric for Spatial, 
Temporal, and Social Distance«, Journal of Neuroscience 34, no.  5 
(2014): 1979–87, https://doi.org/https://doi.org/10.1523/JNEUROSCI. 
2159-13.2014.

84	 Mary-Frances O’Connor and Saren H. Seeley, »Grieving as a Form of 
Learning: Insights from Neuroscience Applied to Grief and Loss«, 
Current Opinion in Psychology 43 (February 2022): 317–22, https://
doi.org/10.1016/j.copsyc.2021.08.019.

85	 Amanda W. Baker et  al., »The Role of Avoidance in Complicated 
Grief: A Detailed Examination of the Grief-Related Avoidance Ques-
tionnaire (GRAQ) in a Large Sample of Individuals with Complicated 
Grief«, Journal of Loss and Trauma 21, no. 6 (February 2016): 533–47, 
https://doi.org/10.1080/15325024.2016.1157412.

86	 O’Connor and Seeley, »Grieving as a Form of Learning.«
87	 Joanna Wojtkowiak et  al., »Ritual in Therapy for Prolonged Grief: 

A  Scoping Review of Ritual Elements in Evidence-Informed Grief 
Interventions«, Frontiers in Psychiatry 11 (February 2021): 623835, 
https://doi.org/https://doi.org/10.3389/fpsyt.2020.623835.

88	 Maarten C. Eisma et  al., »Upward and Downward Counterfactual 
Thought After Loss: A Multiwave Controlled Longitudinal Study«, 
Behavioral Therapy 52, no.  3 (2021): 577–93, https://doi.org/https://
doi.org/10.1016/j.beth.2020.07.007.

https://doi.org/https://doi.org/10.1146/annurev.neuro.31.061307.090723
https://doi.org/https://doi.org/10.1146/annurev.neuro.31.061307.090723
https://doi.org/10.1152/jn.00385.2020
https://doi.org/10.1152/jn.00385.2020
https://doi.org/10.1038/nn.4656
https://doi.org/10.1073/pnas.1504242112
https://doi.org/https://doi.org/10.1523/JNEUROSCI
https://doi.org/10.1016/j.copsyc.2021.08.019
https://doi.org/10.1016/j.copsyc.2021.08.019
https://doi.org/10.1080/15325024.2016.1157412
https://doi.org/https://doi.org/10.3389/fpsyt.2020.623835
https://doi.org/https://doi.org/10.1016/j.beth.2020.07.007
https://doi.org/https://doi.org/10.1016/j.beth.2020.07.007

	Einleitung
	Teil 1
	Routinen für den Schlaf
	Schlaf-Routine 	1
	Setzen Sie Ihre Augen so bald wie möglich nach dem Aufwachen dem Sonnenlicht aus
	Schlaf-Routine 	2
	Setzen Sie Ihre Augen am späten Nach­mittag noch einmal dem Sonnenlicht aus
	Schlaf-Routine 	3
	Vermeiden Sie helles Licht in der Zeit vor dem Einschlafen
	Schlaf-Routine 	4
	Finden Sie Ihre ideale Einschlaf- und Aufwachzeit – und halten Sie sich daran
	Schlaf-Routine 	5
	Senken Sie in der Nacht Ihre Körpertemperatur
	Schlaf-Routine 	6
	Erhöhen Sie Ihre Körpertemperatur in den ein bis zwei Stunden vor dem Aufwachen
	Schlaf-Routine 	7
	Halten Sie ein (richtig gestaltetes) ­Nickerchen, um kleinere Schlafdefizite auszugleichen
	Schlaf-Routine 	8
	Nutzen Sie Non-Sleep Deep Rest (NSDR), um Schlafdefizite auszugleichen (und nachts besser zu schlafen)
	Schlaf-Routine 	9
	Nutzen Sie gegebenenfalls Nahrungs­ergänzungsmittel, um Ihren Schlaf zu fördern
	Schlaf-Routine 	10
	Verwenden Sie verschreibungs­pflichtige Schlafmittel nur mit größter Vorsicht
	Schlaf-Routine 	11
	Passen Sie den Konsum von Koffein Ihrem Schlafrhythmus an
	Schlaf-Routine 	12
	Trinken Sie keinen Alkohol in den letzten acht Stunden vor dem Schlafen
	Schlaf-Routine 	13
	Verzichten Sie auf Cannabis
	Schlaf-Routine 	14
	Legen Sie mindestens eine Stunde vor dem Zubettgehen alle Bildschirmgeräte weg
	Schlaf-Routine 	15
	Einige Tipps gegen den Jetlag

	Teil 2
	Routinen für Sport und Bewegung
	Routine für Sport und Bewegung 	1
	Gehen Sie jeden Tag so viel wie möglich
	Routine für Sport und Bewegung 	2
	Betreiben Sie dreimal pro Woche ­Krafttraining
	Routine für Sport und Bewegung 	3
	Führen Sie dreimal pro Woche ein Herz-Kreislauf-Training durch
	Routine für Sport und Bewegung 	4
	Bauen Sie zwei- bis viermal pro Woche kurze Einheiten für Beweglichkeit und Flexibilität ein

	Teil 3
	Routinen für die Stresskontrolle
	Routine für die Stresskontrolle 	1
	Machen Sie ein bis drei physiologische Seufzer, um Stress schnell zu reduzieren
	Routine für die Stresskontrolle 	2
	Setzen Sie sich bewusst Kälte aus, um die Stresstoleranz zu steigern
	Routine für die Stresskontrolle 	3
	Nutzen Sie NSDR, um sich gegen Stress zu schützen
	Routine für die Stresskontrolle 	4
	Machen Sie gleich nach dem Aufwachen eine Mini-Meditation
	Routine für die Stresskontrolle 	5
	Kurbeln Sie die morgendlichen ­Cortisol- und Katecholamin-­Spitzenwerte an
	Routine für die Stresskontrolle 	6
	Erwägen Sie den Einsatz bestimmter Nahrungsergänzungs­mittel, um exzessiven Stress ­auszugleichen

	Teil 4
	Routinen für die Ernährung
	Ernährungs-Routine 	1
	Mindestens 90 Prozent Ihrer ­Ernährung sollten aus unverarbeiteten oder nur leicht verarbeiteten Lebensmitteln bestehen
	Ernährungs-Routine 	2
	Achten Sie darauf, genug zu trinken
	Ernährungs-Routine 	3
	Achten Sie bei jeder vollständigen Mahlzeit auf Proteine mit einem hohen CP:CR-Quotienten
	Ernährungs-Routine 	4
	Bevorzugen Sie ballaststoffreiches Gemüse und etwas Obst als Ihre Hauptquellen für Kohlenhydrate
	Ernährungs-Routine 	5
	Setzen Sie bei den meisten Mahlzeiten und Snacks auf gesunde Fette
	Ernährungs-Routine 	6
	Essen Sie fermentierte Lebensmittel mit niedrigem Zuckergehalt
	Ernährungs-Routine 	7
	Essen Sie fetthaltigen Meeresfisch und/oder ziehen Sie Omega-3-­Präparate in Betracht

	Teil 5
	Routinen für den Umgang mit Licht
	Licht-Routine 	1
	Betrachten Sie in der ersten Stunde nach dem Aufwachen helles Licht, um Ihren morgendlichen Cortisol­spiegel (noch weiter) zu steigern
	Licht-Routine 	2
	Betrachten Sie Sonnenlicht am späten Nachmittag und/oder am frühen Abend, um negative ­Auswirkungen von künstlichem Licht am Abend besser abzupuffern
	Licht-Routine 	3
	Vermeiden Sie helles Licht in der letzten Stunde vor Ihrer Schlafenszeit
	Licht-Routine 	4
	Setzen Sie Ihren gesamten Körper tagsüber dem Sonnenlicht aus
	Licht-Routine 	5
	Setzen Sie Ihre Haut und Ihre Augen langwelligem Licht aus (Rot, Nahinfrarot und Infrarot)

	Teil 6
	Routinen für Konzentration, Motivation und Lernen
	Lern-Routine 	1
	Erreichen Sie Konzentration und ­wache Aufmerksamkeit
	Lern-Routine 	2
	Verwenden Sie mentales ­Kontrastieren, um den »Zustand der Dringlichkeit« zu erreichen und Ihre Ziele zu verwirklichen
	Lern-Routine 	3
	Begreifen Sie Ihre Fehler als Motor, um Ihre Leistung zu steigern
	Lern-Routine 	4
	Räumen Sie dem Schlaf in der Nacht nach einer Lernrunde Vorrang ein
	Lern-Routine 	5
	Binden Sie Minipausen in Ihre Lernrunden ein
	Lern-Routine 	6
	Stärken Sie das Gedächtnis für neu Gelerntes durch mentale Wiederholungen

	Teil 7
	Routinen für persönliches Wachstum
	Routine für persönliches Wachstum	1
	Nehmen Sie die Gegenwart wahr, statt mit den Gedanken abzuschweifen
	Routine für persönliches Wachstum	2
	James Hollis und seine Anleitung für ein bestmögliches Leben
	Routine für persönliches Wachstum	3
	Lösen Sie innere Schmerzpunkte durch expressives Schreiben auf
	Routine für persönliches Wachstum	4
	Betrachten Sie einen Verlust neu, um Trauer zu bewältigen
	Bevor Sie dieses Buch aus der Hand legen
	Dank
	Anmerkungen


