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Abstract:  

INTRODUCTION: World Health Organization (W.H.O.) defines health as a complete state of physical, mental and social 

well-being not merely an absence of disease or infirmity. Functional or psychological disorders are on a rise with the 

modernization and industrialization. In this study we have correlated anxiety and depression which are the two most 

important psychological diseases with four common hair disorders alopecia areata, androgenic alopecia, telogen effluvium 

and premature graying of hair. 

BODY TEXT: We took five hundred cases between the age of  18 and 45 years, of the four hair disorders alopecia areata, 

androgenic alopecia, telogen effluvium and premature graying of hair and screened them for anxiety and depression by 

Hospital Anxiety and Depression Score (HADS) for anxiety and depression. Scale is reprinted in table 1. We also analysed 

anxiety and depression in otherwise healthy population of same area after eliminating regional, age and sex bias and 

tabulated and compared the result. Data were analyzed by SPSS ver. 22.0 software, independent T-test, multi variate 

analysis of covariance (MANCOVA) and chi-square test for comparison the quantitative and ordinal data, respectively; 

with α < = 0.05. 

RESULT AND DISCUSSION: There was significant correlation of anxiety and depression with the above four common 

hair disorders correlating with the p of value less than 0.05. Brain- hair follicle axis and stress-skin system are still being 

studied. Many theories have been given by studies in mice. Hereby, clinical implications of these theories corroborate with 

our study of five hundred subjects. 

CONCLUSION: Any patient should be treated as a whole and skin and hair can be important signs of mental illness 

which decrease the quality of life and work efficiency. Hence, in common disorders like androgenic alopecia, telogen 

effluvium, premature graying of scalp hair and alopecia areata, a vigilant approach is needed to diagnose and treat anxiety 

and /or depression as well. 
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INTRODUCTION:  

Anxiety and Depression are common illnesses with grave 

outcomes. The basis of neuro-cutaneous axis holds an 

important role in pathogenesis of hair and skin disorders 

which is not yet documented in its full spectrum. [1] Many 

studies have shown that skin and psychology are co-related. 

[2] Hair is an appendage which is correlated with brain by 

many ways. Few syndromes are documented with physical 

diseases involving skin, hair and brain like Alezzandrini, 

Vogt- koyanagi- harada, Waardenburg syndrome. 

Psychological effects of hair disorders and vice versa are less  

 

studied. Hereby, we have carried out the psychological  

analysis in patients with hair disorders presenting as hair fall, 

thinning of hair, decrease in growth of hair, premature graying 

of hair etc. Immuno biological evidence supporting the role of 

stress in hair loss has also been explained as tumor necrosis 

factor alpha (TNFα) or interferon gamma (IFNγ) release under 

stressful events.[1],[3] These mediators further participate in 

modifying adaptive immunity of skin and hair and drive it to 

premature death.   

MATERIAL AND METHODS: 
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Our study was conducted from June 2016 to October 2016 in a 

tertiary care center. Randomization was done by including 

every other patient of hair loss. To eliminate age as 

confounding factor we restricted study to 18-45 years age 

group. After taking consent, we analysed prevalence of 

anxiety and depression by using Hospital anxiety and 

depression score (HADS) in 500 patients presenting with 

various hair complaints. We excluded the patients with 

scarring hair loss and trichotillomania. Scarring hair loss like 

discoid lupus erythmatosus, lichen plano pilaris are usually 

associated with systemic diseases and trichotillomania is a 

well defined and documented impulse controlled disorder of 

hair picking. Hence, we excluded them due to confounding 

diseases in scarring alopecia and well documented correlation 

in trichotillomania.  We also included 500 controls that were 

otherwise healthy, free from any active hair problem or 

systemic illness and were from nearby residential area. We 

divided the hair diseases in groups according to their clinical 

diagnosis which were- Male or female patterned baldness 

clubbed as Androgenic alopecia, alopecia areata, telogen 

effluvium and premature graying of hair. We correlated 

diagnosis of each variety of hair loss with anxiety and 

depression using Hospital anxiety and depression score – 

Anxiety (HADS-A), Hospital anxiety and depression score – 

depression (HADS-D). Scale is reprinted in table 1.   

Table 1:  HADS Scale 

Items on the questionnaire 

The items on the questionnaire that relate to anxiety are 

 I feel tense or wound up 

 I get a sort of frightened feeling as if something bad is 

about to happen 

 Worrying thoughts go through my mind 

 I can sit at ease and feel relaxed 

 I get a sort of frightened feeling like butterflies in the 

stomach 

 I feel restless and have to be on the move 

 I get sudden feelings of panic 

The items that relate to depression are:  

 I still enjoy the things I used to enjoy 

 I can laugh and see the funny side of things 

 I feel cheerful 

 I feel as if I am slowed down 

 I have lost interest in my appearance 

 I look forward with enjoyment to things 

 I can enjoy a good book or radio or TV programme 

 

HADS- A and HADS-D was analyzed in controls as well. 

HADS-A has specificity of 0.78 and a sensitivity of 0.9 and 

HADS-D, has a specificity of 0.79 and a sensitivity of 0.83.[4] 

In HADS scoring we only labeled as anxiety and depression of 

more than 11 score in both which meant definite correlation 

with anxiety and depression in the scale thus increasing the 

specificity. Data were analyzed by SPSS ver. 22.0 software, 

independent T-test, multi variate analysis of covariance 

(MANCOVA) and chi-square test for comparison the 

quantitative and ordinal data, respectively; with α<=0.05. 

RESULTS: 

Null hypothesis was proven wrong and there was significant 

correlation of hair loss in all four varieties with anxiety as well 

depression. p value for anxiety and hair disorders clubbed 

together was .002 which is significantly low and hence a 

positive association was proved. p value of depression was 

.000001 which proves strong association of depression with 

hair fall. 

We also studied androgenic alopecia, Alopecia areata, telogen 

effluvium and premature graying of hair separately and results 

are summarized in table – all four are showing a significant 

higher correlation than controls. It is shown in table 3. 

Table: 3 – Analysis of anxiety and depression in cases and 

controls 
Diagnosis Anxiety  Depression Total 

patient 

Androgenic Alopecia 17 28 250 

Telogen Effluvium 12 17 108 

Premature graying  9 13 95 

Alopecia Areata 6 9 47 

Total cases 44 67 500 

Controls 20 23 500 

P value 

<0.05(compared with 

controls) 

 Present 

0.00193 

Present 

0.000001 

 

In alopecia areata there were 47 cases among which nine had 

depression and six had anxiety. Almost equal number of male 

and female had both anxiety and depression as shown in table 

4 and 5.  

Table 4 – Analysis of Anxiety according to Gender 

Diagnosis Male Female Total 

Androgenic Alopecia 6 11 17 

Telogen Effluvium 5 7 12 

Premature graying  6 3 9 

Alopecia Areata 3 3 6 

Total cases 19 25 44 

Total controls  6 14 20 

Total number of cases 

and controls 

200 300 500 

Table 5 – Analysis of depression according to gender 

Diagnosis Male Female Total 

Androgenic Alopecia 10 18 28 

Telogen Effluvium 8 9 17 

Premature graying  6 7 13 

Alopecia Areata 4 5 9 

Total cases 28 39 67 

Total controls 9 14 23 

Total number of cases 

and controls  

200 300 500 
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The prevalence of anxiety and depression was 12.7 and 19 

percent as shown in table 6. 

Table 6 – Prevalence of anxiety and depression in our 

study 

Diagnosis Anxiety (%) Depression (%) 

Androgenic Alopecia 7.2 11.2 

Telogen Effluvium 3.9 15.7 

Premature graying  9.4 13.6 

Alopecia Areata 12.7 19 

Total cases 8 13.4 

Controls 4 4.6 

Male 9.5  14 

Female 8.3 13 

Sum total of both anxiety and depression is approx 30 percent 

which hence is a huge burden of psychological illness.  

Our study included 250 cases of androgenetic alopecia, owing 

to increased prevalence of this condition in this age group of 

18-45 years. Anxiety prevailed in 7.2 percent and depression 

in 11.2 percent of cases which was significantly higher than in 

control group. Female outnumbered male in total and also had 

more depression than male in this category.   

Telogen effluvium was also found positively correlated with 

total of 108 cases, 12 had anxiety and 17 had depression.  

Premature graying which is present in this age group also had 

a positive correlation with 9 cases of anxiety and 13 of 

depression out of 95 cases. 

 There were 200 male and 300 female in cases hence controls 

were taken accordingly same, from healthy population, 200  

male and 300 female,  after eliminating gender and age bias, 

total 20 had anxiety and 23 had depression, more of which 

were females. Prevalence of anxiety and depression with 

HADS score of more than 11, in controls were 4 and 4.6 

percentages respectively.   

DISCUSSION: 

Hair cycle responds to stress and it has already been proven in 

various studies. [5] In our study we have tried to establish 

underlying psychological cause of stress. We have analysed 

anxiety and depression association with hair diseases which 

affects quality of life of individual. Health is defined by World 

Health Organization includes not only physical but also 

mental fitness. In country like India, psychological illness is 

still a taboo. Hence, rarely it may manifest as one or the other 

physical disease, cause of which is usually defined as a 

functional component of that disease. Physical signs pointing 

towards psychological illnesses can be vice versa as well. For 

example, alopecia areata leading to stress which leads to 

aggravation of disease and hence process goes on.  

There have been many studies on hair loss and psychological 

symptoms. [24, 25] We reprinted a table of psychological 

symptoms in patients with hair loss which was studied by 

psychologists and modified after van der Donk et al (1991). 

[5] It is shown in table 2. 

Table 2 - Common psychological symptoms in hair loss 

patients- Modified after van der Donk et al (1991) Cash et 

al (1993), Franzol et al (1990), and Girman et al (1999) 

•Shame • Feeling uncomfortable 

• Anger • Dissatisfaction with body image 

• Embarrassment • Feeling of being older 

• Humiliation • Sense of inadequacy 

• Disgrace • Loss if self-confidence 

• Hate • Unhappy about appearance 

• Disgust • Reduced worth 

• Fright • Feelings of helplessness 

• Sadness • Self-consciousness 

• Depression • Social stress 

• Worrying • Powerlessness 

• Frustration Reduced social acceptance 

 Hereby, addressing psychological component is equally 

essential in disease management. There are many proven 

associations of anxiety and depression with acne, psoriasis, 

atopic dermatitis and in almost all studies correlation has been 

positive. [6, 7, 8, 32] We did study of hair loss with anxiety 

and depression which is the first study of its kind in central 

India. We compared anxiety and depression of study 

population with general population of same locality.   

We used HADS scale which has an efficient screening value 

and is used as an important tool for the same. The score is 

used in analyses of dermatology outpatients and general 

practice settings and found to have good sensitivity and 

specificity for the diagnosis of depression and anxiety. In a 

Chinese study published in 2018 on Rosacea patients, the total 

DLQI score of patients was positively related with anxiety 

(r = .526, p < .001) and depression scores (r = .399, p < .001) 

in HADS. [9] In another study on acne, the analysis was done 

by HADS on comparison of anxiety and depression in patients 

with acne vulgaris and healthy individuals. [10] The HADS 

consists of 14 questions, with 7 depression-related questions 

and 7 anxiety-related questions. The 14 items are answered on 

a 4-point scale, where 0 represents the absence of the 

symptoms and 3 represents extreme symptoms. Higher scores 

on each section HADS-D and HADS-A reflects higher levels 

of depression or anxiety, respectively. In original calculation 

used by Zigmond and Snaith scores are classified as normal 

(0–7 of  21), borderline abnormal (8–10 of 21), and abnormal 

(11–21 of 21). [4, 13, 14, 15] We used scores of anxiety and 

depression with values more than or equal to 11 as was done 

in many other studies. [5]  

Maximum prevalence of anxiety and depression was seen in 

Alopecia areata. In a prospective study by Colon EA et al 39 

percent life time prevalence of depression was present in 

alopecia areata. [11] Anxiety and mood disturbances are 

frequently present with AA and may result in reduced self-

esteem and may have a negative impact on quality of life 

(QOL) was a conclusion of study done by Al-Mutairi N et al. 
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[12] Another study done in China in 2011 also stressed on the 

impact of stress in alopecia areata. [16] We found a similar 

association in our study, with six out of forty-seven patients 

having anxiety and nine having depression. 

Out of the 108 cases with Telogen effluvium, anxiety was 

present in 3.87 percent and depression was seen in15.7 

percent. There have been many studies on telogen effluvium 

in which stress has been found a consistently related factor. 

Explanation to this theory has been given as anxiety or 

depression manifest as stress to patient which leads to fright, 

flight, fight response and hence adrenal gland is activated and 

releases stress hormones like substance P, neurokinin ( NK -

1), corticotrophin releasing hormone (CRF), central 

hypothalamic stress hormone, and stress associated nerve 

growth factor (NGF) which leads to conversion of anagen to 

telogen which sheds later and disease is labeled as telogen 

effluvium. [27, 29, 30] 

One contrary mechanism was also proposed by Slominski et al 

as “skin – stress system” in which hair follicle itself can 

generate an abundance of stress mediators and receptors which 

modulates stress responses at the local level. [19]. Novel 

theory of neurogenic inflammation leading to hair loss and 

hair follicle as a source of inflammation is still being studied. 

This whole term has been renamed as “Brain- hair follicle 

axis” which was proven in experiments on mice in study by 

Arck P.C. et al. [17] 

Premature graying was more associated with depression in our 

study. Aging of hair follicle refers to reduced melanocyte 

function (known as graying). Also in natural aging there is a 

“50” rule of thumb (at least 50% of individuals have 50% gray 

hair by the age of 50 years) published in 2012. [20] 

The cause of premature graying is more correlated with the 

release of oxidants, which can also be released from stress, 

which cause damage to bulge region and as well to 

melanocyte precursor cells like SOX10PAX3, SOX10, DCT 

and their receptors like TYR, TYRP1, MITF, PAX3, POMC, 

KIT. [26, 31] This was shown in mice as markedly decreased 

cells and receptors in un-pigmented mid-segments of hair 

compared with their pigmented segments by Ying Shi et al. 

[21] 

Among 250 cases of androgenic alopecia 7.2 percent had 

anxiety and 11.2 percent had depression. Depression and 

anxiety both were seen more in females.  p value was 

significant as 45 patients in total had marked anxiety and 

depression in HADS. Psychosocial impact of hair loss in 

patients of androgenic alopecia is of importance and many 

patients deal with this stress by two coping mechanisms Pro- 

adaptive and Mal- adaptive. Maladaptive coping mechanism 

usually leads to anxiety and depression which triggers the 

inflammatory cascade and brain- hair bulb axis. The 

prevalence of anxiety and depression was higher than general 

population. [5, 21, 28] 

Hair has always been of more importance for cosmetic 

grooming not only in India but also in various other cultures 

and various eras in past. Decoration, styling and showing as a 

symbol of youthfulness has led to psychological issues in 

young people with androgenic alopecia. There has been a 

study according to Hamilton scale and following groups were 

compared: (i) no AGA; (ii) modest to moderate AGA; and (iii) 

extensive AGA. The conclusion was that greater percentages 

of men with more vs. less extensive hair loss (59% vs. 31%) 

reported stress due to AGA. Patients with more extensive 

AGA were also more preoccupied with their hair loss and 

were coping with it constantly. Hereby, the conclusion was 

similar to our study that it is essential to treat not only physical 

aspects but also mental aspects of the hair loss disorders. [22] 

Control prevalence in our study, was same as seen in studies 

from parts of India, as well as by W.H.O. where 

approximately 4.5 percent suffer from major depression and 3 

percent with anxiety in a given year and approx 15 percent  

and 20 percent in a lifetime. In our study, 4 percent had 

anxiety and 4.6 percent had depression this was concordant 

with W.H.O. According to W.H.O. in 2017 it is around 5 

percent in world and maximum prevalence is seen around 60-

70 years. Anxiety, according to W.H.O. is 4.5 percent around 

in world, and age of prevalence is 30- 60 years. It also varies 

according to the area, more in developed countries, less in 

developing countries.  [23]  

CONCLUSION: 

Our study has shown significant correlation of both anxiety 

and depression with a well proven HADS scale for various 

common hair loss disorders. This observation also has a 

molecular basis of brain- hair follicle axis and skin- stress 

system in which various inflammatory mediators are released 

which leads to chain reaction of hair loss and stress. This 

should be beneficial in treating patient as a whole covering 

skin, hair as well psychological aspect to reduce the suffering 

of disease. 

LIMITATION – Cause and effect relationship could not be 

established that is if anxiety and depression were preceding or 

succeeding hair fall could not be made out as it was an 

observational case control study to find correlation. Follow up 

after treatment could not be studied. 

REFERENCES 

[1] Eva M. J. Peters, Yvonne Müller, Wenke Snaga, Herbert 

Fliege, Anett Reibhauer, Thomas Schmidt-Rose,
5
 Heiner 

Max, Dorothea Schweiger, Matthias Rose, and Johannes 

Kruse
 
Hair and stress: A pilot study of hair and cytokine 

balance alteration in healthy young women under major 

exam stress. PLoS One. 2017 Apr 19; 12(4). 

[2] Hunter HJ, Momen SE, Kleyn CE. The impact of 

psychosocial stress on healthy skin. Clinical and 

experimental dermatology. 2015; 40(5):540–6.  

[3] Peters EM, Liezmann C, Klapp BF, Kruse J. The 

neuroimmune connection interferes with tissue 

regeneration and chronic inflammatory disease in the 

skin. Annals of the New York Academy of Sciences. 

2012; 1262(1):118–26.  

[4] Bjelland, I; et al. (2002). "The validity of the Hospital 

Anxiety and Depression Scale. An updated literature 

review". Journal of Psychosomatic Research. 52 (2): 69–

77. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24695442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%26%23x000fc%3Bller%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Snaga%20W%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fliege%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fliege%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rei%26%23x000df%3Bhauer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt-Rose%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Max%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Max%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schweiger%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rose%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kruse%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28423056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kruse%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28423056


Dr. Suneel Singh Sengar et al / Analysis of Anxiety and Depression In Five Hundred Patients In A Tertiary Care Hospital 

With Common Hair Disorders Using Hads Scale 

3898                                     International Journal of Medical Science and Clinical Invention, vol. 5, Issue 06, Jun, 2018 

[5] Hadshiew IM, Foitzik K, Arck PC, Paus R. Burden of hair 

loss: stress and the underestimated psychosocial impact of 

telogen effluvium and androgenetic alopecia. J Invest 

Dermatol. 2004; 123(3):455–7. 

[6] Nutan, AJ Kanwar, A Bhansali, D Parsad. Evaluation of 

hypothalamic-pituitary-adrenal axis in patients with 

atopic dermatitis. Indian journal of dermatology. 2011; 

77(3):288-293. 

[7] Niti Khunger, Chandan Kumar. A clinico-epidemiological 

study of adult acne: Is it different from adolescent acne. 

Indian journal of dermatology. 2012; 78(3):335-341. 

[8] SK Malhotra, Vivek Mehta. Role of stressful life events 

in induction or exacerbation of psoriasis and chronic 

urticaria. Indian journal of dermatology. 2008; 74(6): 

594-599. 

[9] Wu Y1, Fu C2, Zhang W1, Li C1, Zhang J1. The 

dermatology life quality index (DLQI) and the hospital 

anxiety and depression (HADS) in Chinese rosacea 

patients. Psychol Health Med. 2018 Apr; 23(4):369-374. 

[10] Javad Golchai, Soghra Hosain khani, Abtin Heidarzadeh 

et al. Comparison of anxiety and depression in patients 

with acne vulgaris and healthy individuals. Indian J 

Dermatol. 2010 Oct-Dec; 55(4): 352–354. 

[11] Colón EA1, Popkin MK, Callies AL, Dessert NJ, 

Hordinsky MK. Lifetime prevalence of psychiatric 

disorders in patients with alopecia areata. Compr 

Psychiatry. 1991 May-Jun; 32(3):245-51. 

[12] Al-Mutairi N1, Eldin ON. Clinical profile and impact on 

quality of life: seven years experience with patients of 

alopecia areata. Indian J Dermatol Venereol Leprol. 2011 

Jul-Aug; 77(4):489-93. 

[13] Michopoulos, Douzenis, Kalkavoura, Christodoulou, 

Michalopoulou, Kalemi, Fineti, Patapis,  

[14] Protopapas, Lykouras. Hospital Anxiety and Depression 

Scale (HADS): validation in a Greek general hospital 

sample. Ann Gen Psychiatry. 2008 Mar 6;7:4.  

[15] Zigmond AS, Snaith R.P. The Hospital Anxiety and 

Depression Scale. Acta Psychiatr Scand 1983;67: 361–70. 

[16] Chu SY1, Chen YJ, Tseng WC, Lin MW, Chen TJ, 

Hwang CY, Chen CC, Lee DD, Chang YT, Wang WJ, 

Liu HN. Comorbidity profiles among patients with 

alopecia areata: the importance of onset age, a nationwide 

population-based study. J Am Acad Dermatol. 2011 Nov; 

65(5):949-56.  

[17] Arck, P.C., Handjiski, B., Hagen, E., Joachim, R., Klapp, 

B.F., and Paus, R. Indications for a “brain–hair follicle 

axis (BHA)”: Inhibition of keratinocyte proliferation and 

up-regulation of keratinocyte apoptosis in telogen hair 

follicles by stress and substance P. FASEB J. 2001; 15: 

2536–2538. 

[18] Aoki E, Shibasaki T, Kawana S. Intermittent foot shock 

stress prolongs the telogen stage in the hair cycle of mice. 

Exp Dermatol 2003;12:371-7.   

[19] Slominski, A. Cutaneous expression of CRH and CRH-R: 

Is there a “skin stress response system?”. in: T. Luger, R. 

Paus, J. Lipton, A. Slominski (Eds.) Cutaneous 

Neuroimmunomodulation: The Proopiomelanocortin 

System. The New York Academy of Sciences, New York; 

1999: 287–311. 

[20] Graying of the human hair: a worldwide survey, revisiting 

the '50' rule of thumb. Panhard S, Lozano I, Loussouarn 

G. Br J Dermatol. 2012 Oct; 167(4):865-73. 

[21] Ying Shi, Long-Fei Luo, Xiao-Ming Liu, Qiong Zhou, 

Shi-Zheng Xu, and Tie-Chi Lei. Premature Graying as a 

Consequence of Compromised Antioxidant Activity in 

Hair Bulb Melanocytes and Their Precursors. PLoS One. 

2014; 9(4). 

[22] Cash TF1. The psychosocial consequences of 

androgenetic alopecia: a review of the research literature. 

Br J Dermatol. 1999 Sep;141(3):398-405. 

[23] Sahoo S1, Khess CR. Prevalence of depression, anxiety, 

and stress among young male adults in India: a 

dimensional and categorical diagnoses-based study. J 

Nerv Ment Dis. 2010 Dec;198(12):901-4. 

[24] Stratakis, C.A. and Chrousos, G.P. Neuroendocrinology 

and pathophysiology of the stress System. in: G.P. 

Chrousos, R.  

[25] Cash, T.F. The psychology of hair loss and its 

implications for patient care. Clin Dermatol. 2001; 19: 

161–166 

[26] Ying Shi, Long-Fei Luo, Xiao-Ming Liu, Qiong Zhou, 

Shi-Zheng Xu, and Tie-Chi Lei
. 
Premature Graying as a 

Consequence of Compromised Antioxidant Activity in 

Hair Bulb Melanocytes and Their Precursors. 

[27] Arck PC, Handjiski B, Peters EM, Peter AS, Hagen E, 

Fischer A, et al. Stress inhibits hair growth in mice by 

induction of premature catagen development and 

deleterious perifollicular inflammatory events via 

neuropeptide substance P-dependent pathways. Am J 

Pathol 2003;162:803-14.    

[28] Arck PC, Handjiski B, Peters EM, Hagen E, Klapp BF, 

Paus R. Topical minoxidil counteracts stress-induced hair 

growth inhibition in mice. Exp Dermatol 2003;12:580-90.    

[29] Ito N, Ito T, Kromminga A, Bettermann A, Takigawa M, 

Kees F, et al. Human hair follicles display a functional 

equivalent of the hypothalamic-pituitary-adrenal axis and 

synthesize cortisol. FASEB J 2005;19:1332-4.    

[30] Rupniak NM, Kramer MS. Discovery of the 

antidepressant and anti-emetic efficacy of substance P 

receptor (NK1) antagonists. Trends Pharmacol Sci 

1999;20:485-90.   

[31] Chakrabarty S1, Krishnappa PG1, Gowda DG1, Hiremath 

J1. Factors Associated with Premature Hair Graying in a 

Young Indian Population. Int J Trichology. 2016 Jan-

Mar; 8(1):11-4.  

[32] McCarty, K. Pacak, G. Cizza, E. Sternberg, P. Gold, R. 

Kvetnansky (Eds.) Stress: Basic Mechanisms and Clinical 

Implications. New York Academy of Sciences, New 

York; 1995: 1–19 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24695442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20LF%5BAuthor%5D&cauthor=true&cauthor_uid=24695442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20XM%5BAuthor%5D&cauthor=true&cauthor_uid=24695442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=24695442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20SZ%5BAuthor%5D&cauthor=true&cauthor_uid=24695442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lei%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=24695442

