
 

Treatment Considerations to Optimize the Cortisol Awakening Response (CAR) 

The Cortisol Awakening Response (CAR) is a natural and dramatic feature of a healthy diurnal cortisol 

rhythm. All examples of treatment options below are for illustrative and or educational purposes only and 

should not be misconstrued as medical advice. Consider all potential treatment protocols within the 

context of the patient’s overall clinical presentation and other factors, including family history. 

Targeted Treatment Options for an Exaggerated CAR: 

• Identify and Address the Underlying Cause: 

o Rule out Contamination of the Saliva Sample(s) 

o Rule out Recent Exposure to Bioidentical Steroid Hormones  

o Rule out Low Blood Protein Levels 

o Rule out Cushing’s Disease 

o Review “Health Concerns Associated with an Abnormal Cortisol Awakening Response” 

• Exercise1 

• Vitamin C2 

• Vacation3 

• Rhodiola rosea4 

• Mindfulness Training5 

• Prebiotics6 

• Probiotics7 

• Increase Friendly Hugs8 

• Reduce Intake of Sugar-Sweetened Beverages9 

• Reduce Visceral Adipose Tissue9,10 

• Aspirin11 

Targeted Treatment Options for a Blunted CAR: 

• Identify and Address the Underlying Cause: 

o Rule out HPA Axis Suppression Due to Recent Use of Corticosteroid Medications, 

Opiates, Accutane, or Aspirin.11,12,13,14,15 

o Rule out Elevated Blood Protein Levels 

o Rule out Addison’s Disease and Adrenalectomy 

o Rule out Non-Classical Congenital Adrenal Hyperplasia and other Genetic Disorders 

o Confirm Saliva Sample Collection at the Appropriate Times16,17 

o Review “Health Concerns Associated with an Abnormal Cortisol Awakening Response” 

• Treat Underlying Cause(s) of Chronic Disease 

o Long-Term Pain, Inflammation, Infection18,19,20,21 

• Reduce Elevated Bedtime Cortisol22 

• Support Optimal Sleep Quality and Sleep Hygiene23,24 

o Ensure Darkness and Quiet During Sleep25,26 

• Increase Leisure Time Physical Activity23 

• Increase Social Support27 

• Exposure to Sunlight or Therapeutic Light Box Upon Waking28,29 

• Vitamin C30 

• A Service Dog, When Medically Appropriate31,32 

• Stress Management27,33,34 

• Probiotics35 

• Yoga36,37 



 

• Health Retreat36 

• Nordic Walking36 

• Meditation37 

• Aerobic Exercise38 

• Multivitamin with Folate39 

• Melatonin Supplementation40 

• Reduce or Avoid Consumption of Alcohol41 

• Napping42 

• Adrenal Glandular Supplementation Upon Waking 

• Steroid Hormone Precursor Support 

• Hydrocortisone and DHEA Replacement  

• Mitochondrial Support 

• Anti-inflammatory Support Until the CAR Normalizes43 

• Avoid Use of Cell Phone, Exposure to EMFs, and Blue Light Before Bed44,45 

• Test Lead Levels and Reduce Exposure to Lead46 

• CPAP Therapy When Indicated47 

• 5-HTP48,49 

General Treatment Options to Support a Healthy Circadian Rhythm: 

• Adrenal Support 

o Adaptogens50,51 

o Vitamin C 

o Magnesium 

o B Vitamins 

o Omega 3-Fatty Acids 

o Phospholipids/SeriphosTM 

• Optimize Sleep Quality 

o Calming Nutraceuticals at Bedtime 

▪ L-theanine52 

▪ GABA53 

▪ Magnolia officinalis 

▪ Scutellaria spp.54 

▪ Passionflower 

▪ Magnesium55 

▪ Glycine56 

▪ Lavender57,58,59 

• Optimize Sleep Hygiene 

• Nutrient-Dense Diet with Whole Foods 

• Ensure Optimal Vitamin D Status60,61 

• Biofeedback62 

• Optimize Blood Glucose Management 

• Ensure Awakening Time, Bedtime, Meal Times, and Exercise Times are Similar Daily63,64 

• Neuro Support (Omega 3-Fatty Acids, Phospholipids, SeriphosTM, Bacopa, Gingko biloba, etc.) 

• Homeopathic Remedies and Other Energy Medicine, e.g., Acupuncture and Craniosacral Therapy 

• Avoid or Minimize Exposure to Artificial Lighting65 

• Smoking Cessation66 

• Support a Healthy Gut Microbiome 

• Support Optimal Melatonin Production40,67 

• Support Optimal Sex Hormone Production68,69 



 

 
1  Anderson T, Vrshek-Schallhorn S, Adams WM, et al. The effect of acute exercise on the cortisol awakening 

response. Eur J Appl Physiol. 2023;123(5):1027-1039. doi:10.1007/s00421-023-05132-4 
2  Beglaryan N, Hakobyan G, Nazaretyan E. Vitamin C supplementation alleviates hypercortisolemia caused by 

chronic stress. Stress Health. 2024;40(3):e3347. doi:10.1002/smi.3347 
3  Braun D, Frank M, Theiler L, Petrowski K. Cortisol awakening response in the airborne rescue service. Occup Med 

(Lond). 2022;72(5):332-338. doi:10.1093/occmed/kqac052 
4  Olsson EM, von Schéele B, Panossian AG. 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 Med. 2009;75(2):105-112. doi:10.1055/s-0028-1088346 
5  Daubenmier J, Kristeller J, Hecht FM, et al. Mindfulness Intervention for Stress Eating to Reduce Cortisol and 

Abdominal Fat among Overweight and Obese Women: An Exploratory Randomized Controlled Study. J Obes. 

2011;2011:651936. doi:10.1155/2011/651936 
6  Schmidt K, Cowen PJ, Harmer CJ, et al. Prebiotic intake reduces the waking cortisol response and alters emotional 

bias in healthy volunteers. Psychopharmacology (Berl). 2015;232(10):1793-1801. doi:10.1007/s00213-014-3810-0 
7  Boehme M, Rémond-Derbez N, Lerond C, et al. Bifidobacterium longum subsp. longum Reduces Perceived 

Psychological Stress in Healthy Adults: An Exploratory Clinical Trial. Nutrients. 2023;15(14):3122. 

doi:10.3390/nu15143122 
8  Romney CE, Arroyo AC, Robles TF, Zawadzki MJ. Hugs and Cortisol Awakening Response the Next Day: An 

Ecological Momentary Assessment Study. Int J Environ Res Public Health. 2023;20(7):5340. 

doi:10.3390/ijerph20075340 
9  Shearrer GE, Daniels MJ, Toledo-Corral CM, et al. Associations among sugar sweetened beverage intake, visceral 

fat, and cortisol awakening response in minority youth. Physiol Behav. 2016;167:188-193. 

doi:10.1016/j.physbeh.2016.09.020 
10 Donoho CJ, Weigensberg MJ, Emken BA, et al. Stress and abdominal fat: preliminary evidence of moderation by 

the cortisol awakening response in Hispanic peripubertal girls. Obesity (Silver Spring). 2011;19(5):946-952. 

doi:10.1038/oby.2010.287 
11 Watson S, Horton K, Bulmer S, et al. Effect of aspirin on hypothalamic-pituitary-adrenal function and on 

neuropsychological performance in healthy adults: a pilot study. Psychopharmacology (Berl). 2009;205(1):151-155. 

doi:10.1007/s00213-009-1525-4 
12 Kachroo P, Stewart ID, Kelly RS, et al. Metabolomic profiling reveals extensive adrenal suppression due to inhaled 

corticosteroid therapy in asthma [published correction appears in Nat Med. 2022 Aug;28(8):1723. 

doi:10.1038/s41591-022-01949-2]. Nat Med. 2022;28(4):814-822. doi:10.1038/s41591-022-01714-5 
13 Borresen SW, Klose M, Glintborg D, et al. Approach to the Patient With Glucocorticoid-induced Adrenal 

Insufficiency. J Clin Endocrinol Metab. 2022;107(7):2065-2076. doi:10.1210/clinem/dgac151 
14 Mohamed Khair A. Long-Term Opiate Therapy-Induced Secondary Adrenal Insufficiency: A Distinct Differential 

Diagnosis That Should Be Considered. Cureus. 2023;15(12):e49955. doi:10.7759/cureus.49955 
15 Karadag AS, Takci Z, Ertugrul DT, et al. The effect of different doses of isotretinoin on pituitary hormones. 

Dermatology. 2015;230(4):354-359. doi:10.1159/000375370 
16 Smyth N, Thorn L, Hucklebridge F, et al. Detailed time course of the cortisol awakening response in healthy 

participants. Psychoneuroendocrinology. 2015;62:200-203. doi:10.1016/j.psyneuen.2015.08.011 
17 Smyth N, Clow A, Thorn L, et al. Delays of 5-15 min between awakening and the start of saliva sampling matter in 

assessment of the cortisol awakening response. Psychoneuroendocrinology. 2013;38(9):1476-1483. 

doi:10.1016/j.psyneuen.2012.12.013 
18 Garre-Morata L, de Haro T, Villén RG, et al. Changes in Cortisol and in Oxidative/Nitrosative Stress Indicators after 

ADHD Treatment. Antioxidants (Basel). 2024;13(1):92. doi:10.3390/antiox13010092 
19 Ferat-Osorio E, Maldonado-García JL, Pavón L. How inflammation influences psychiatric disease. World J 

Psychiatry. 2024;14(3):342-349. doi:10.5498/wjp.v14.i3.342 
20 Ruiz-Pablos M, Paiva B, Zabaleta A. Hypocortisolemic ASIA: a vaccine- and chronic infection-induced syndrome 

behind the origin of long COVID and myalgic encephalomyelitis. Front Immunol. 2024;15:1422940. 

doi:10.3389/fimmu.2024.1422940 

https://pubmed.ncbi.nlm.nih.gov/36629945/
https://pubmed.ncbi.nlm.nih.gov/36629945/
https://pubmed.ncbi.nlm.nih.gov/38010274/
https://pubmed.ncbi.nlm.nih.gov/38010274/
https://pubmed.ncbi.nlm.nih.gov/35660919/
https://pubmed.ncbi.nlm.nih.gov/19016404/
https://pubmed.ncbi.nlm.nih.gov/19016404/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3184496/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3184496/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4410136/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4410136/
https://pubmed.ncbi.nlm.nih.gov/37513541/
https://pubmed.ncbi.nlm.nih.gov/37513541/
https://pubmed.ncbi.nlm.nih.gov/37047955/
https://pubmed.ncbi.nlm.nih.gov/37047955/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5159234/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5159234/
https://pubmed.ncbi.nlm.nih.gov/21127479/
https://pubmed.ncbi.nlm.nih.gov/21127479/
https://pubmed.ncbi.nlm.nih.gov/19404617/
https://pubmed.ncbi.nlm.nih.gov/19404617/
https://pubmed.ncbi.nlm.nih.gov/35314841/
https://pubmed.ncbi.nlm.nih.gov/35314841/
https://pubmed.ncbi.nlm.nih.gov/35302603/
https://pubmed.ncbi.nlm.nih.gov/35302603/
https://pubmed.ncbi.nlm.nih.gov/38058524/
https://pubmed.ncbi.nlm.nih.gov/38058524/
https://pubmed.ncbi.nlm.nih.gov/25721216/
https://pubmed.ncbi.nlm.nih.gov/26318630/
https://pubmed.ncbi.nlm.nih.gov/26318630/
https://pubmed.ncbi.nlm.nih.gov/23312064/
https://pubmed.ncbi.nlm.nih.gov/23312064/
https://pubmed.ncbi.nlm.nih.gov/38247516/
https://pubmed.ncbi.nlm.nih.gov/38247516/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11008389/
https://pubmed.ncbi.nlm.nih.gov/39044822/
https://pubmed.ncbi.nlm.nih.gov/39044822/


 

 
21 Roy R, Dang UJ, Huffman KM, et al. A population-based study of children suggests blunted morning cortisol 

rhythms are associated with alterations of the systemic inflammatory state. Psychoneuroendocrinology. 

2024;159:106411. doi:10.1016/j.psyneuen.2023.106411 
22 Dmitrieva NO, Almeida DM, Dmitrieva J, et al. A day-centered approach to modeling cortisol: diurnal cortisol 

profiles and their associations among U.S. adults. Psychoneuroendocrinology. 2013;38(10):2354-2365. 

doi:10.1016/j.psyneuen.2013.05.003 
23 Fekedulegn D, Innes K, Andrew ME, et al. Sleep quality and the cortisol awakening response (CAR) among law 

enforcement officers: The moderating role of leisure time physical activity. Psychoneuroendocrinology. 

2018;95:158-169. doi:10.1016/j.psyneuen.2018.05.034 
24 Backhaus J, Junghanns K, Hohagen F. Sleep disturbances are correlated with decreased morning awakening salivary 

cortisol. Psychoneuroendocrinology. 2004;29(9):1184-1191. doi:10.1016/j.psyneuen.2004.01.010 
25 Waye KP, Clow A, Edwards S, et al. Effects of nighttime low frequency noise on the cortisol response to awakening 

and subjective sleep quality. Life Sci. 2003 Jan 10;72(8):863-75. doi:10.1016/s0024-3205(02)02336-6. PMID: 

12493567. 
26 Griefahn B, Robens S. Experimental studies on the effects of nocturnal noise on cortisol awakening response. Noise 

Health. 2010;12(47):129-136. doi:10.4103/1463-1741.63215 
27 McAuliffe L, Wright BJ, Hazi A, Kinsella GJ. Social support moderates the effect of stress on the cortisol 

awakening response in dementia family caregivers. Physiol Behav. 2021;240:113532. 

doi:10.1016/j.physbeh.2021.113532 
28 Petrowski K, Schmalbach B, Niedling M, Stalder T. The effects of post-awakening light exposure on the cortisol 

awakening response in healthy male individuals. Psychoneuroendocrinology. 2019;108:28-34. 

doi:10.1016/j.psyneuen.2019.05.016 
29 Scheer FA, Buijs RM. Light affects morning salivary cortisol in humans. J Clin Endocrinol Metab. 

1999;84(9):3395-3398. doi:10.1210/jcem.84.9.6102 
30 Panahi JR, Paknezhad SP, Vahedi A, et al. Effect of vitamin C on adrenal suppression following etomidate for rapid 

sequence induction in trauma patients: a randomized clinical trial [published correction appears in BMC Anesthesiol. 

2023 May 11;23(1):162. doi:10.1186/s12871-023-02090-4]. BMC Anesthesiol. 2023;23(1):104. 

doi:10.1186/s12871-023-02065-5 
31 Nieforth LO, Rodriguez KE, Zhuang R, et al. The cortisol awakening response in a 3 month clinical trial of service 

dogs for veterans with posttraumatic stress disorder. Sci Rep. 2024;14(1):1664. doi:10.1038/s41598-023-50626-y 
32 Rodriguez KE, Bryce CI, Granger DA, O'Haire ME. The effect of a service dog on salivary cortisol awakening 

response in a military population with posttraumatic stress disorder (PTSD). Psychoneuroendocrinology. 

2018;98:202-210. doi:10.1016/j.psyneuen.2018.04.026 
33 Hall DL, Lattie EG, Antoni MH, et al. Stress management skills, cortisol awakening response, and post-exertional 

malaise in Chronic Fatigue Syndrome. Psychoneuroendocrinology. 2014;49:26-31. 

doi:10.1016/j.psyneuen.2014.06.021 
34 Duan H, Yuan Y, Zhang L, et al. Chronic stress exposure decreases the cortisol awakening response in healthy 

young men. Stress. 2013;16(6):630-637. doi:10.3109/10253890.2013.840579 
35 Groeger D, Murphy EF, Tan HTT, et al. Interactions between symptoms and psychological status in irritable bowel 

syndrome: An exploratory study of the impact of a probiotic combination. Neurogastroenterol Motil. 

2023;35(1):e14477. doi:10.1111/nmo.14477 
36 Moon Y, Lee E, Lee S, et al. Changes in cortisol awakening responses (CAR) in menopausal women through short-

term marine healing retreat program with specific factors affecting each CAR index. PLoS One. 

2023;18(4):e0284627. doi:10.1371/journal.pone.0284627 
37 Cahn BR, Goodman MS, Peterson CT, et al. Yoga, Meditation and Mind-Body Health: Increased BDNF, Cortisol 

Awakening Response, and Altered Inflammatory Marker Expression after a 3-Month Yoga and Meditation Retreat 

[published correction appears in Front Hum Neurosci. 2022 Apr 08;16:868021. doi:10.3389/fnhum.2022.868021] 

[published correction appears in Front Hum Neurosci. 2023 Aug 30;17:1278043. 

doi:10.3389/fnhum.2023.1278043]. Front Hum Neurosci. 2017;11:315. doi:10.3389/fnhum.2017.00315 
38 Drogos LL, Wynne-Edwards K, Zhou R, et al. Aerobic exercise increases cortisol awakening response in older 

adults. Psychoneuroendocrinology. 2019;103:241-248. doi:10.1016/j.psyneuen.2019.01.012 

https://pubmed.ncbi.nlm.nih.gov/37820505/
https://pubmed.ncbi.nlm.nih.gov/37820505/
https://pubmed.ncbi.nlm.nih.gov/23770247/
https://pubmed.ncbi.nlm.nih.gov/23770247/
https://pubmed.ncbi.nlm.nih.gov/29864672/
https://pubmed.ncbi.nlm.nih.gov/29864672/
https://pubmed.ncbi.nlm.nih.gov/15219642/
https://pubmed.ncbi.nlm.nih.gov/15219642/
https://pubmed.ncbi.nlm.nih.gov/12493567/
https://pubmed.ncbi.nlm.nih.gov/12493567/
https://pubmed.ncbi.nlm.nih.gov/20472958/
https://pubmed.ncbi.nlm.nih.gov/34289401/
https://pubmed.ncbi.nlm.nih.gov/34289401/
https://pubmed.ncbi.nlm.nih.gov/31220690/
https://pubmed.ncbi.nlm.nih.gov/31220690/
https://pubmed.ncbi.nlm.nih.gov/10487717/
https://pubmed.ncbi.nlm.nih.gov/37005585/
https://pubmed.ncbi.nlm.nih.gov/37005585/
https://pubmed.ncbi.nlm.nih.gov/38238350/
https://pubmed.ncbi.nlm.nih.gov/38238350/
https://pubmed.ncbi.nlm.nih.gov/29907299/
https://pubmed.ncbi.nlm.nih.gov/29907299/
https://pubmed.ncbi.nlm.nih.gov/25049069/
https://pubmed.ncbi.nlm.nih.gov/25049069/
https://pubmed.ncbi.nlm.nih.gov/23992539/
https://pubmed.ncbi.nlm.nih.gov/23992539/
https://pubmed.ncbi.nlm.nih.gov/36178333/
https://pubmed.ncbi.nlm.nih.gov/36178333/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10115294/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10115294/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5483482/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5483482/
https://pubmed.ncbi.nlm.nih.gov/30721838/
https://pubmed.ncbi.nlm.nih.gov/30721838/


 

 
39 Camfield DA, Wetherell MA, Scholey AB, et al. The effects of multivitamin supplementation on diurnal cortisol 

secretion and perceived stress. Nutrients. 2013;5(11):4429-4450. doi:10.3390/nu5114429 
40 Pachimsawat P, Ratanachamnong P, Jantaratnotai N. Exogenous melatonin's effect on salivary cortisol and amylase: 

A randomized controlled trial. Pharmacol Res Perspect. 2024;12(3):e1205. doi:10.1002/prp2.1205 
41 Ceballos N, Perrotte J, Sharma S, et al. Women who pre-game: A study of stress and alcohol use in female collegiate 

predrinkers. J Am Coll Health. Published online August 15, 2023. doi:10.1080/07448481.2023.2245499 
42 Tell D, Mathews HL, Janusek LW. Day-to-day dynamics of associations between sleep, napping, fatigue, and the 

cortisol diurnal rhythm in women diagnosed as having breast cancer. Psychosom Med. 2014;76(7):519-528. 

doi:10.1097/PSY.0000000000000097 
43 Roy R, Dang UJ, Huffman KM, et al. A population-based study of children suggests blunted morning cortisol 

rhythms are associated with alterations of the systemic inflammatory state. Psychoneuroendocrinology. 

2024;159:106411. doi:10.1016/j.psyneuen.2023.106411 
44 Höhn C, Schmid SR, Plamberger CP, et al. Preliminary Results: The Impact of Smartphone Use and Short-

Wavelength Light during the Evening on Circadian Rhythm, Sleep and Alertness. Clocks Sleep. 2021;3(1):66-86. 

Published 2021 Jan 22. doi:10.3390/clockssleep3010005 
45 Schmid SR, Höhn C, Bothe K, et al. How Smart Is It to Go to Bed with the Phone? The Impact of Short-Wavelength 

Light and Affective States on Sleep and Circadian Rhythms. Clocks Sleep. 2021;3(4):558-580. 

doi:10.3390/clockssleep3040040 
46 Halabicky OM, Giang CW, Miller AL, Peterson KE. Lead exposure, glucocorticoids, and physiological stress across 

the life course: A systematic review. Environ Pollut. 2024;345:123329. doi:10.1016/j.envpol.2024.123329 
47 Ghiciuc CM, Dima Cozma LC, Bercea RM, et al. Restoring the salivary cortisol awakening response through nasal 

continuous positive airway pressure therapy in obstructive sleep apnea. Chronobiol Int. 2013;30(8):1024-1031. 

doi:10.3109/07420528.2013.795155 
48 Guan Z, Jacobs G, van Pelt H, et al. PK/PD modeling of 5-hydroxytryptophan (5-HTP) challenge test with cortisol 

measurement in serum and saliva. Pharmacol Res Perspect. 2020;8(2):e00574. doi:10.1002/prp2.574 
49 Schruers K, van Diest R, Nicolson N, Griez E. L-5-hydroxytryptophan induced increase in salivary cortisol in panic 

disorder patients and healthy volunteers. Psychopharmacology (Berl). 2002;161(4):365-369. doi:10.1007/s00213-

002-1072-8 
50 Zhang XY, Khakisahneh S, Han SY, et al. Ginseng extracts improve circadian clock gene expression and reduce 

inflammation directly and indirectly through gut microbiota and PI3K signaling pathway. NPJ Biofilms 

Microbiomes. 2024;10(1):24. doi:10.1038/s41522-024-00498-5 
51 Kukkemane K, Jagota A. Therapeutic effects of hydro-alcoholic leaf extract of Withania somnifera on age-induced 

changes in daily rhythms of Sirt1, Nrf2 and Rev-erbα in the SCN of male Wistar rats. Biogerontology. 

2020;21(5):593-607. doi:10.1007/s10522-020-09875-x 
52 Evans M, McDonald AC, Xiong L, et al. A Randomized, Triple-Blind, Placebo-Controlled, Crossover Study to 

Investigate the Efficacy of a Single Dose of AlphaWave® L-Theanine on Stress in a Healthy Adult Population. 

Neurol Ther. 2021;10(2):1061-1078. doi:10.1007/s40120-021-00284-x 
53 Dornbierer DA, Boxler M, Voegel CD, et al. Nocturnal Gamma-Hydroxybutyrate Reduces Cortisol-Awakening 

Response and Morning Kynurenine Pathway Metabolites in Healthy Volunteers. Int J Neuropsychopharmacol. 

2019;22(10):631-639. doi:10.1093/ijnp/pyz047 
54 Buccato DG, Ullah H, De Lellis LF, et al. In Vitro Assessment of Cortisol Release Inhibition, Bioaccessibility and 

Bioavailability of a Chemically Characterized Scutellaria lateriflora L. Hydroethanolic Extract. Molecules. 

2024;29(3):586. doi:10.3390/molecules29030586 
55 Abbasi B, Kimiagar M, Sadeghniiat K, et al. The effect of magnesium supplementation on primary insomnia in 

elderly: A double-blind placebo-controlled clinical trial. J Res Med Sci. 2012;17(12):1161-1169. 
56 Soh J, Raventhiran S, Lee JH, et al. The effect of glycine administration on the characteristics of physiological 

systems in human adults: A systematic review. Geroscience. 2024;46(1):219-239. doi:10.1007/s11357-023-00970-8 
57 Can Çiçek S, Demir Ş, Yılmaz D, et al. The Effect of Aromatherapy on Blood Pressure and Stress Responses by 

Inhalation and Foot Massage in Patients With Essential Hypertension: Randomized Clinical Trial. Holist Nurs 

Pract. 2022;36(4):209-222. doi:10.1097/HNP.0000000000000526 

https://pubmed.ncbi.nlm.nih.gov/24284609/
https://pubmed.ncbi.nlm.nih.gov/24284609/
https://pubmed.ncbi.nlm.nih.gov/38764237/
https://pubmed.ncbi.nlm.nih.gov/38764237/
https://pubmed.ncbi.nlm.nih.gov/37581956/
https://pubmed.ncbi.nlm.nih.gov/37581956/
https://pubmed.ncbi.nlm.nih.gov/25186656/
https://pubmed.ncbi.nlm.nih.gov/25186656/
https://pubmed.ncbi.nlm.nih.gov/37820505/
https://pubmed.ncbi.nlm.nih.gov/37820505/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7838958/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7838958/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8628671/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8628671/
https://pubmed.ncbi.nlm.nih.gov/38281572/
https://pubmed.ncbi.nlm.nih.gov/38281572/
https://pubmed.ncbi.nlm.nih.gov/23859257/
https://pubmed.ncbi.nlm.nih.gov/23859257/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7069653/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7069653/
https://pubmed.ncbi.nlm.nih.gov/12073163/
https://pubmed.ncbi.nlm.nih.gov/12073163/
https://pubmed.ncbi.nlm.nih.gov/38503759/
https://pubmed.ncbi.nlm.nih.gov/38503759/
https://pubmed.ncbi.nlm.nih.gov/32249404/
https://pubmed.ncbi.nlm.nih.gov/32249404/
https://pubmed.ncbi.nlm.nih.gov/34562208/
https://pubmed.ncbi.nlm.nih.gov/34562208/
https://pubmed.ncbi.nlm.nih.gov/31504554/
https://pubmed.ncbi.nlm.nih.gov/31504554/
https://pubmed.ncbi.nlm.nih.gov/38338331/
https://pubmed.ncbi.nlm.nih.gov/38338331/
https://pubmed.ncbi.nlm.nih.gov/23853635/
https://pubmed.ncbi.nlm.nih.gov/23853635/
https://pubmed.ncbi.nlm.nih.gov/37851316/
https://pubmed.ncbi.nlm.nih.gov/37851316/
https://pubmed.ncbi.nlm.nih.gov/35708557/
https://pubmed.ncbi.nlm.nih.gov/35708557/


 

 
58 Chen PJ, Chou CC, Yang L, et al. Effects of Aromatherapy Massage on Pregnant Women's Stress and Immune 

Function: A Longitudinal, Prospective, Randomized Controlled Trial. J Altern Complement Med. 2017;23(10):778-

786. doi:10.1089/acm.2016.0426 
59 Shiina Y, Funabashi N, Lee K, et al. Relaxation effects of lavender aromatherapy improve coronary flow velocity 

reserve in healthy men evaluated by transthoracic Doppler echocardiography. Int J Cardiol. 2008;129(2):193-197. 

doi:10.1016/j.ijcard.2007.06.064 
60  Hansen AL, Ambroziak G, Thornton D, et al. Vitamin D Supplementation during Winter: Effects on Stress 

Resilience in a Randomized Control Trial. Nutrients. 2020;12(11):3258. doi:10.3390/nu12113258 
61  Rolf L, Damoiseaux J, Huitinga I, et al. Stress-Axis Regulation by Vitamin D3 in Multiple Sclerosis. Front Neurol. 

2018;9:263. doi:10.3389/fneur.2018.00263 
62 Mazgelytė E, Zagorskaja J, Dereškevičiūtė E, et al. Dynamics of Physiological, Biochemical and Psychological 

Markers during Single Session of Virtual Reality-Based Respiratory Biofeedback Relaxation. Behav Sci (Basel). 

2022;12(12):482. doi:10.3390/bs12120482 
63 Bandín C, Scheer FA, Luque AJ, et al. Meal timing affects glucose tolerance, substrate oxidation and circadian-

related variables: A randomized, crossover trial. Int J Obes (Lond). 2015;39(5):828-833. doi:10.1038/ijo.2014.182 
64 Phillips AJK, Clerx WM, O'Brien CS, et al. Irregular sleep/wake patterns are associated with poorer academic 

performance and delayed circadian and sleep/wake timing. Sci Rep. 2017;7(1):3216. doi:10.1038/s41598-017-03171-4 
65 Ko E, Glazier EM. Artificial light interrupts circadian cycle. UCLA Health. January 12, 2022. Accessed August 7, 

2024. https://www.uclahealth.org/news/article/artificial-light-interrupts-circadian-cycle.  
66 Saridjan NS, Huizink AC, Koetsier JA, et al. Do social disadvantage and early family adversity affect the diurnal 

cortisol rhythm in infants? The Generation R Study. Horm Behav. 2010;57(2):247-254. 

doi:10.1016/j.yhbeh.2009.12.001 
67 Hasannia E, Derakhshanpour F, Vakili MA. Effects of Melatonin on Salivary Levels of Cortisol and Sleep Quality 

of Hemodialysis Patients: A Randomized Clinical Trial. Iran J Psychiatry. 2021;16(3):305-311. 

doi:10.18502/ijps.v16i3.6256 
68 Ozgocer T, Ucar C, Yildiz S. Daily cortisol awakening response and menstrual symptoms in young females. Stress 

Health. 2022;38(1):57-68. doi:10.1002/smi.3074 
69 Ozgocer T, Ucar C, Yildiz S. Cortisol awakening response is blunted and pain perception is increased during menses 

in cyclic women. Psychoneuroendocrinology. 2017;77:158-164. doi:10.1016/j.psyneuen.2016.12.011 

https://pubmed.ncbi.nlm.nih.gov/28783372/
https://pubmed.ncbi.nlm.nih.gov/28783372/
https://pubmed.ncbi.nlm.nih.gov/17689755/
https://pubmed.ncbi.nlm.nih.gov/17689755/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7692327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7692327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5933207/
https://pubmed.ncbi.nlm.nih.gov/36546965/
https://pubmed.ncbi.nlm.nih.gov/36546965/
https://pubmed.ncbi.nlm.nih.gov/25311083/
https://pubmed.ncbi.nlm.nih.gov/25311083/
https://pubmed.ncbi.nlm.nih.gov/28607474/
https://pubmed.ncbi.nlm.nih.gov/28607474/
https://www.uclahealth.org/news/article/artificial-light-interrupts-circadian-cycle
https://www.uclahealth.org/news/article/artificial-light-interrupts-circadian-cycle
https://pubmed.ncbi.nlm.nih.gov/20006614/
https://pubmed.ncbi.nlm.nih.gov/20006614/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8452832/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8452832/
https://pubmed.ncbi.nlm.nih.gov/34137165/
https://pubmed.ncbi.nlm.nih.gov/28064085/
https://pubmed.ncbi.nlm.nih.gov/28064085/

