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Abstract
Background: Hair loss due to stress is a frequent complaint but there is no yardstick to measure stress. Stress increases wear and tear of the 
cells referred to as the allostatic load which affects the immune, autonomic, neuroendocrine and metabolic functions. Biomarkers of these systems 
can be evaluated to represent the stress levels. Nutrients, antioxidants, vitamins, minerals, omega 3, amino acids have a role in improving these 
biomarkers and reducing stress, resulting in hair regrowth

Material and methods: We decided clinical and trichoscopic criteria for stress induced hair loss. Twenty five male and twenty five female patients 
were evaluated for nine biomarkers including resting pulse, blood pressure, BMI, C reactive protein, cholesterol, triglyceride, LDL, HDL and fasting 
blood sugar. Patients received a low dose once in three days synergistic nutrient combination program for six months. Trichoscopy, hair density 
and caliber were checked at a fixed point, at the intersection of midline saggital plane with coronal plane passing through tragus of the ears.

Results: There was 7-14% rise in resting heart rate above 90 beats per minute (mean 99). Blood pressure raised by 10-22% in 63% patients 
(136/92 mm of Hg). Lipid profile altered by 12-60%, with rise in cholesterol (mean 296 mg/dl), triglycerides (mean 266 mg/dl mg/dl), LDL (mean 
192 mg/dl) or fall in HDL (mean 41 mg/dl) was seen in 48% cases. BMI deviated by 10-20% in 40% cases. Fasting blood sugar was raised by 
10-30% (mean 132 mg/dl) in 52% cases and raised C reactive protein between 30-70% (mean 4.5), was detected in 56% cases of stress induced 
hair loss. The raised indices returned to normal or within 5% of normal by the end of 6 months of nutritional therapy. At 6 months there was 18% 
improvement in hair caliber and 23% improvement in hair density without the use of minoxidil, without finasteride or any hair loss other treatment.

Conclusion: Stress can be measured with neuroendocrine, immune, autonomic and metabolic biomarkers of allostatic load, which respond to 
nutritional correction and restore hair growth.
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Introduction

We have seen hair loss due to stress. Stress is expressed in mental as 
well as physical attributes worry, tension, inability to focus, fatigue, headache, 
overeating or loss of appetite, loss of sleep etc. These feelings and expressions 
do not have a yardstick to measure and compare. Cortisol and glucocorticoids 
released in response to stress accelerate the physiological functions for an 
energy and action response, to face challenges from predators, storms, 
environment, disease, hunger or unexpected circumstances. The accelerated 
cell function, caused by mediators of stress response, increases the cellular 
wear and tear. This cellular degradation is defined as the allostatic load. 
The allostatic load is reflected through changes in four major systems. The 
neuroendocrine system, immune system, autonomic system and metabolic 
functions. Neuroendocrine effects can be measured by levels of cortisol, 
epinephrine, norepinephrine and DHEAS. Immune effects are measured by 
raised C reactive protein & WBC counts. Autonomic effects are reflected in 
resting heart rate, systolic and diastolic blood pressure and the metabolic 
changes are represented by BMI, waist circumference, waist hip ratio. Metabolic 
effects are reflected in raised cholesterol, low density lipoprotein, high density 

lipoprotein, triglycerides, fasting blood sugar & glycosylated haemoglobin. 
Measuring these biomarkers of allostatic load, can offer a measure of stress. 

Materials and Methods

We measured nine biomarkers of allostatic load in twenty five male and 
twenty five female patients aged 27 to 40 years. These patients had presented 
with complaint of hair loss due to stress. Criteria to confirm hair loss due to 
stress were decided as, absence of family history of hair loss, no signs of 
hyperandrogenism, shedding of more than 100 hair per day, lack of a defined 
hair loss pattern, history of stress, patient’s recall of hair loss due to stressful 
event, absence of anisotrichosis, absence of peripilar signs on trichoscopy, 
absence of inflammation and not more than 5 villus hair per square centimeter. 
Hair density and caliber were recorded. Trichoscopy was done at a fixed 
point defined by the intersection of midline sagittal plane with coronal plane 
connecting the tragus of the ears in each patient.

The biomarkers evaluated were, resting pulse, blood pressure, C reactive 
protein, Cholesterol, Triglyceride, Low density lipoprotein, High density 
lipoprotein, Fasting blood sugar, BMI. The biomarkers were compared after six 
months of low dose once in three days nutritional therapy. Patients received 
antioxidant, calcium and vitamin D3 on Monday and Thursday. Iron, folic 
acid, vitamin C and omega 3 on Tuesday and Friday. Essential amino acids, 
B-complex and biotin on Wednesday and Saturday, followed by a break on 
Sunday. All doses were as per limits of food supplements.

Observations

There was 6-12% rise in resting heart rate and 8-20% rise of blood pressure 
in 68% patients. Altered lipid profile with rise in cholesterol, triglycerides, LDL or 
fall in HDL by 15-55% was seen in 54% cases. BMI deviated by 10-20% in 42% 
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cases. Fasting blood sugar was raised by 10-30% in 58% cases and raised 
C reactive protein between 27-73%, was detected in 62% cases of stress 
induced hair loss (Chart 1). The raised indices returned to normal or within 5% 
of normal by the end of 6 months of nutritional therapy. At 6 months there was 
18% improvement in hair caliber and 23% improvement in hair density without 
the use of minoxidil, without finasteride or any hair loss other treatment.

Results and Discussion 

Wippert PM, et al. [1] confirmed the reliability of eighteen biomarkers of 
allostatic load which serve as allostatic indices to measure stress. Botchkarev, 
concluded that cytokines, neuropeptides and neurotransmitters secreted in 
response to stress, reduce hair growth and glucocorticoids lead to apoptosis 
of the hair follicles [2]. Vanaelst has found that, hair cortisol levels in stress 
are inversely proportional to hair mineral levels of Ca, Mg, Zn levels, with 
altered Ca:P ratio and chronic stress causes iron, magnesium and nutritional 
deficiencies [3]. The findings support our observations of stress related hair 
loss and benefit from nutritional supplements. Arck PC, et al. [4] describe the 
activation of 'brain-hair follicle axis (BHA)' in stress that causes inhibition of hair 
keratinocyte proliferation and up-regulation of keratinocyte apoptosis through 
substance P. Liu N, et al. [5]  further established that action of substance P is 
mediated through ROS (Reactive Oxygen Species). Thus, creating a role for 
antioxidants and nutrients to counter ROS in stress induced hair loss. Raised 
biomarkers of oxidative stress were detected in the hair follicles by Prie BE, 
et al. [6], however they noted that antioxidant capacity of the erythrocytes 
remained unchanged, indicating a compensatory mechanism. 

Stress and allostatic load 

Hans Selye, Canadian–Hungarian scientist introduced the concept 
of stress in health disorders [7]. The first response to stress is secretion of 
glucocorticoids, so named because they facilitate gluconeogenesis converting 
lipids and protein to glucose for quick utilization. The aim is to provide energy 
to the skeletal muscles and brain to flee away from danger and face or fight the 
event [7]. Glucocorticoids act on the brain cells to promote locomotor action, 
activate hunger, appetite, which helps in survival and in sports but is of no 
benefit when we are playing video games, watching television or overeating 
under stress. Chronic repetitive stress, with lack of activity, no consumption of 
energy, prevents insulin form regulating glucose uptake and culminates into 
insulin resistance [7]. Therefore, stress leads to raised fasting blood sugar and 
raised glycosylated haemoglobin levels.

In response to various stressors, initially the allostatic correction restores 
physiological function back to normal [7,8]. However, with continuous, repeated, 
constant exposure the body adapts and resets the functional parameters to 
higher levels [7,9]. Subjects begin to live with higher heart rate, higher blood 
pressure, slightly raised blood sugar, marginal dyslipidemias and less than 
usual wellness. Therefore, we observe raised heart rate, systolic and diastolic 
blood pressure, altered lipid profile, effect on obesity, BMI and waist hip ratio. 

Requirement of nutrients in stress and allostatic state 

Stress escalates physiological demand for energy, oxygen utilization 
and cellular functions which require, enzymes, cofactors, catalysts and 
micronutrients [10]. However vagal stimulation during stress increases 
gastric motility, impairs digestion and reduces absorption of nutrients. Vagal 
stimulation also creates desire for sugar, salt and fatty comfort foods which 
have poor nutritional content, adding to nutritional imbalance and dyslipidimias 
[11]. Environmental stress at high altitude increases requirements of vitamin A, 
C, E, Beta Carotene, copper, selenium, zinc, and manganese [12]. Singh K[13]  
has published a report on the role of nutrients in stress management. 

Nutrients that facilitate reduction of raised cortisol and adrenaline in 
stress are vitamin C, vitamin B-complex, selenium, magnesium, complex 
carbohydrates, amino acids tyrosine, tryptophan, thiamine and phenylalanine. 
Tyrosine is the precursor of noradrenaline while tryptophan is required for 
secretion of serotonin which is 5-hydroxytryptamin (5-HT) [13]. Serotonin 
or 5HT receptors in the blood vessels help regulate the blood pressure and 
reduce stress. Secretion of anti-depressants dopamine and norepinephrine 
requires phenylalanine and tyrosine which can be metabolized only by vitamin 
C. Vitamin C also helps in faster recovery from emotional and physical stress 
[14,15]. 

Long chain omega 3 derivative Docosahexaenoic Acid (DHA) is a 
component of the cell membrane of brain cells. DHA is activator of the serotonin 
secretion genes, working as a natural anti-depressant. Human liver can 
convert Alpha-linolenic Acid (ALA) to DHA, but this function is compromised 
during stress [16].

Low levels of vitamin B-complex increase risk of stress, depression, 
lethargy and irritability. Vitamin B5, pantothenic acid, is called the anti-stress 
vitamin for its support to the adrenal glands [17]. Vitamin B3, niacin deficiency 
impairs glucose oxidation and tissue respiration leading to depression, 
confusion and pellagra. 

Mental as well as physical stress causes loss of intracellular magnesium 
leading to elimination of magnesium through the urine. Stress increases 
magnesium requirement. Selenium deficiency causes fatigue as it is involved 
in cellular energy reactions and adrenal function. Vitamin E is required for 
effective utilization of selenium [18]. 

Probiotic strains Lactobacillus acidophilus and Lactobaillus rhamnosus 
improve the gastrointestinal discomfort, diarrhea, constipation, cramps, 
bloating associated with stress and are also improve the expression of GABA 
receptors in the brain [19]. A comprehensive use of vitamin A, C, E, B-complex, 
Beta Carotene, copper, selenium, zinc, manganese, amino acids, omega 3, 
EPA, DHA, probiotics can reduce stress, reduce allostatic load and help is hair 
loss management

Rising allostatic load and declining nutrition

Today the allostatic load is rising with increased exposure to pollution 
[20], competitive life style, late night work, night life, recreation, lack of sleep 
[21], exposure to bright screens [22], loss of circadian rhythm [21], endocrine 
disrupting chemicals [23], lack of exercise, living in closed building environments, 
exposure to electromagnetic radiation [24] and more. The allostatic load could 
be countered with good nutrition but over harvesting and hybrid crops have led 
to loss of nutritive value of the soil leading to 30-40% lower nutritional content 
in all agricultural produce [25]. Add to this, the increased inclination to smoking 
[26] and alcohol. Everything sums up to a huge allostatic load which calls for 
a well-planned, nutritional program to fight stress, restore allostatic balance, 
deliver health and ensure hair growth. Allostatic load has an equally prominent 
role in skin ailments [27]. Allostatic load has been found to affect function of the 
mitochondria and linked to the mechanism of psychosomatic disorders [28,29].

Conclusion 

Stress can be measured with immune, autonomic and metabolic 
biomarkers of allostatic load, which respond to nutritional correction and 
restore hair growth. 

Chart 1. Raised biomarkers of Allostatic load in stress induced hair loss.



J Cosmo Tricho, Volume 8:2, 2022Rajput R

Page 3 of 3

References
1. Wippert, Pia-Maria, Jose Honold, Victor C Wang and Clemens Kirschbaum, et al. 

"Assessment of chronic stress: Comparison of hair biomarkers and allostatic load 
indices." Psychol Res 4 (2014).

2. Botchkarev, Vladimir A. "Stress and the hair follicle: Exploring the connections." Am 
J Pathol 162 (2003): 709.

3. Vanaelst, Barbara, Nathalie Michels, Inge Huybrechts and Els Clays, et al. "Cross-
sectional relationship between chronic stress and mineral concentrations in hair of 
elementary school girls." Biol Trace Elem Res 153 (2013): 41-49.

4. Arck, Petra Clara, Bori Handjiski, Evelin Hagen and Ricarda Joachim, et al. 
"Indications for a brain‐hair follicle axis: Inhibition of keratinocyte proliferation 
and up‐regulation of keratinocyte apoptosis in telogen hair follicles by stress and 
substance P." FASEB J 15 (2001): 2536-2538.

5. Liu, Nan, Lin-Hui Wang, Ling-Ling Guo and Guo-Qing Wang, et al. "Chronic restraint 
stress inhibits hair growth via substance P mediated by reactive oxygen species in 
mice." PloS one 8 (2013): e61574.

6. Prie BE, Ioan Cristian Tivig, Irina Stoian and Giurcaneanu Ciprian, et al. "Oxidative 
stress in androgenetic alopecia." J Med Life 9 (2016): 79.

7. McEwen, Bruce S. "Stressed or stressed out: What is the difference?." J Psychiatry 
Neurosci 30 (2005): 315-318.

8. Seeman, Teresa E, Bruce S McEwen, John W Rowe and Burton H Singer, et al. 
"Allostatic load as a marker of cumulative biological risk: MacArthur studies of 
successful aging." Proc Natl Acad Sci 98 (2001): 4770-4775.

9. Selye, Hans. "A syndrome produced by diverse nocuous agents." Nature 138 
(1936): 32-32.

10. McEwen, Bruce S and John C Wingfield. "The concept of allostasis in biology and 
biomedicine." Horm Behav 43 (2003): 2-15.

11. Peters, Eva M.J, Sofia Liotiri, Enikő Bodó and Evelin Hagen, et al. "Probing the 
effects of stress mediators on the human hair follicle: Substance P holds central 
position." Am J Pathol 171 (2007): 1872-1886.

12. Askew, Eldon W. "Environmental and physical stress and nutrient requirements." 
Am J Clin Nutr 61 (1995): 631S-637S.

13. Singh, Karuna. "Nutrient and stress management." J Nutr Food Sci 6 (2016): 528.

14. Peters EM, R Anderson, DC Nieman, H Fickl and V Jogessar. "Vitamin C 
supplementation attenuates the increases in circulating cortisol, adrenaline and 
anti-inflammatory polypeptides following ultramarathon running." Int J Sports Med 
22 (2001): 537-543.

15. Brody, Stuart, Ragnar Preut, Kerstin Schommer and Thomas H Schürmeyer, 

How to cite this article: Rajput, Rajesh. “Assessment of Stress Induced 
Hair Loss with Biomarkers of Allostatic Load and Benefit from Nutritional 
Supplements.” J Cosmo Tricho 8 (2022): 175.

et al. "A randomized controlled trial of high dose ascorbic acid for reduction of 
blood pressure, cortisol, and subjective responses to psychological stress." 
Psychopharmacol159( 2002): 319-324.

16. Bourre, Jean Marie. "Roles of unsaturated fatty acids (especially omega-3 fatty 
acids) in the brain at various ages and during ageing." J Nutr 8 (2004): 163-174.

17. Potter, Norman N and Joseph H. Hotchkiss. “Food Science.” CBS Publishers and 
Distributors, India (2006): 58. 

18. Wilborn, Colin D, Chad M Kerksick, Bill I Campbell and Lem W Taylor, et al. "Effects 
of Zinc Magnesium Aspartate (ZMA) supplementation on training adaptations and 
markers of anabolism and catabolism." J Int Soc Sports Nutr 1 (2004): 1-9.

19. Bravo, Javier A, Paul Forsythe, Marianne V Chew and Emily Escaravage, et al. 
"Ingestion of Lactobacillus strain regulates emotional behavior and central GABA 
receptor expression in a mouse via the vagus nerve." Proc Natl Acad Sci 108 
(2011): 16050-16055.

20. Rajput, Rajesh "Understanding hair loss due to air pollution and the approach to 
management." Hair Ther Transplant 5 (2015): 2. 

21. Wright Jr, Kenneth P, Amanda L Drake, Danielle J Frey and Monika Fleshner, et  al. 
"Influence of sleep deprivation and circadian misalignment on cortisol, inflammatory 
markers, and cytokine balance." Brain Behav Immun 47 (2015): 24-34.

22. Higuchi, Shigekazu, Yutaka Motohashi, Yang Liu and Mio Ahara, et al. "Effects of 
VDT tasks with a bright display at night on melatonin, core temperature, heart rate, 
and sleepiness." J Appl Physiol 94 (2003): 1773-1776.

23. Yang, Oneyeol, Hye Lim Kim, Jong-Il Weon and Young Rok Seo, et al. "Endocrine-
disrupting chemicals: Review of toxicological mechanisms using molecular pathway 
analysis." J Cancer Prev 20 (2015): 12.

24. Rajput R. "Hair Loss due to electromagnetic radiation from overuse of cell phone." 
J Cosmo Trichol 2 (2016): 2.

25. Davis, Donald R, Melvin D Epp and Hugh D Riordan. "Changes in USDA food 
composition data for 43 garden crops, 1950 to 1999." J Am Coll Nutr 23 (2004): 
669-682.

26. Rajput, Rajendrasingh. "Benefit from vitamin therapy in smoker’s hair." Hair Ther 
Transplant 6 (2016): 2167-0951.

27. McEwen, Bruce S. "Brain on stress: How the social environment gets under the 
skin." Proc Natl Acad Sci 109 (2012): 17180-17185.

28. Picard, Martin and Bruce S McEwen. "Psychological stress and mitochondria: A 
conceptual framework." Psychosom Med 80 (2018): 126.

29. Juster, Robert-Paul, Jennifer J Russell, Daniel Almeida and Martin Picard, et al. 
"Allostatic load and comorbidities: A mitochondrial, epigenetic and evolutionary 
perspective." Dev Psychopathol 28 (2016): 1117-1146.

https://pdfs.semanticscholar.org/534f/f8d726fc36b7e2ddb61c59355737ed1c4752.pdf
https://pdfs.semanticscholar.org/534f/f8d726fc36b7e2ddb61c59355737ed1c4752.pdf
https://doi.org/10.1016/s0002-9440(10)63866-7
https://doi.org/10.1007/s12011-013-9647-2
https://doi.org/10.1007/s12011-013-9647-2
https://doi.org/10.1007/s12011-013-9647-2
https://doi.org/10.1096/fj.00-0699fje
https://doi.org/10.1096/fj.00-0699fje
https://doi.org/10.1096/fj.00-0699fje
https://doi.org/10.1371/journal.pone.0061574
https://doi.org/10.1371/journal.pone.0061574
https://doi.org/10.1371/journal.pone.0061574
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5152608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5152608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1197275/#:~:text=For some%2C it means excitement,nature of a negative state.
https://doi.org/10.1073/pnas.081072698
https://doi.org/10.1073/pnas.081072698
https://doi.org/10.1176/jnp.10.2.230a
https://doi.org/10.1016/s0018-506x(02)00024-7
https://doi.org/10.1016/s0018-506x(02)00024-7
https://doi.org/10.2353/ajpath.2007.061206
https://doi.org/10.2353/ajpath.2007.061206
https://doi.org/10.2353/ajpath.2007.061206
https://doi.org/10.1093/ajcn/61.3.631s
https://www.longdom.org/open-access/nutrient-and-stress-management-2155-9600-1000528.pdf
https://doi.org/10.1055/s-2001-17610
https://doi.org/10.1055/s-2001-17610
https://doi.org/10.1055/s-2001-17610
https://doi.org/10.1007/s00213-001-0929-6
https://doi.org/10.1007/s00213-001-0929-6
https://pubmed.ncbi.nlm.nih.gov/15129302/#:~:text=Among various organs%2C in the,are omega%2D3 fatty acids.&text=Consequently%2C the nature of polyunsaturated,and cerebral abilities%2C including intellectual.
https://pubmed.ncbi.nlm.nih.gov/15129302/#:~:text=Among various organs%2C in the,are omega%2D3 fatty acids.&text=Consequently%2C the nature of polyunsaturated,and cerebral abilities%2C including intellectual.
https://hostnezt.com/cssfiles/gsa/Food Science 5th Ed By Norman Potter.pdf
https://dx.doi.org/10.1186%2F1550-2783-1-2-12
https://dx.doi.org/10.1186%2F1550-2783-1-2-12
https://dx.doi.org/10.1186%2F1550-2783-1-2-12
https://doi.org/10.1073/pnas.1102999108
https://doi.org/10.1073/pnas.1102999108
https://www.longdom.org/open-access/understanding-hair-loss-due-to-air-pollution-and-the-approach-to-management-2167-0951-1000133.pdf
https://www.longdom.org/open-access/understanding-hair-loss-due-to-air-pollution-and-the-approach-to-management-2167-0951-1000133.pdf
https://doi.org/10.1016/j.bbi.2015.01.004
https://doi.org/10.1016/j.bbi.2015.01.004
https://doi.org/10.1152/japplphysiol.00616.2002
https://doi.org/10.1152/japplphysiol.00616.2002
https://doi.org/10.1152/japplphysiol.00616.2002
https://dx.doi.org/10.15430%2FJCP.2015.20.1.12
https://dx.doi.org/10.15430%2FJCP.2015.20.1.12
https://dx.doi.org/10.15430%2FJCP.2015.20.1.12
https://www.hilarispublisher.com/open-access/hair-loss-due-to-electromagnetic-radiation-from-overuse-of-cell-phone-2471-9323-1000114.pdf
https://doi.org/10.1080/07315724.2004.10719409
https://doi.org/10.1080/07315724.2004.10719409
https://www.longdom.org/open-access/benefit-from-vitamin-therapy-in-smokers-hair-2167-0951-1000141.pdf
https://doi.org/10.1073/pnas.1121254109
https://doi.org/10.1073/pnas.1121254109
https://dx.doi.org/10.1097%2FPSY.0000000000000544
https://dx.doi.org/10.1097%2FPSY.0000000000000544
https://doi.org/10.1017/s0954579416000730
https://doi.org/10.1017/s0954579416000730

