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ABSTRACT

Background: People with premature hair graying try to hide it because it makes them look older
than their age. Hair graying is an esthetic problem that affects social life. This preliminary study
aimed to investigate the influencing factors in premature hair graying.

Methods: One hundred twenty participants who were referred to a dermatology clinic were
randomly selected and filled up an interview questionnaire. The questionnaire included
demographic information such as age, sex, marital status, BMI, education level, and income.
Also, queries on family history, cigarette smoking, and alcohol consumption were asked. The
main question was the age of graying hair initiation which divided the participants into two
groups; individuals with premature hair graying (PHG) under 30 and non-PHG individuals above
30 years old. Factors were compared and a logistic regression was used to identify the
association.

Results: The mean age of participants was 42.2+1.2 and 49% of them were female. Cigarette
smoking, alcohol consumption, educational level, marital status, and family history were
significantly different between the two subgroups. But the marital status, family history, and
alcohol consumption were significantly associated with premature hair graying.

Conclusion: Premature hair graying depends on family history and non-married people and
alcohol users are more prone to it. More investigations are needed to identify the indicators.
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Introduction

air has a significant effect on personal
H appearance. When hair becomes gray at

an early age, it may affect self-esteem
and result in difficulty in the socio-cultural
acceptance of the youth (1). Hair graying
(canities) known as the gradual loss of hair
pigmentation, is correlated to the natural process
of aging and often occurs in the fourth decade of
life (2, 3).

Although several medical conditions
contribute to PHG (4, 5), it often occurs in
people without any severe disease. Premature
hair graying is very common nowadays. Many
factors may contribute to this event, such as race;
for example, in Africans, hair graying starts at
age of 40 while in Asians it starts at age of 30
(6). As like other parts of the skin, the scalp and
hair go through the aging process. The
mechanism of hair graying is not well
understood. The main proposed mechanism is
the decrease of 10 to 20 percent of melanocytes
and melanin pigment production which occurs
after the age of 30 (7). Hair graying is subject to
individual intrinsic and extrinsic factors such as
gender, familial history, radiation exposure,
nutrition, smoking, etc. (8, 9). It may also depend
on the scalp region (3).

Since there are limited reports on PHG in
Iran, this study aimed to investigate the factors
influencing PHG in this preliminary study.

Materials and Methods

This cross-sectional study was performed on
120 patients referred to the dermatology clinic of
Afzalipour hospital in 2019. The contributors
who willingly participated in the study
represented a random sample. However, one of
them refused to complete the questionnaire
during the interview so the number was
decreased to 119.
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First, the aim of the study was explained to
participants, and confidentiality of information
was assured. Then, after obtaining oral consent
the questionnaire was filled up by a medical
student as the researcher. The interview
guestionnaire included demographic
characteristics such as age, sex, marriage status,
education, income, weight, and height. Body
mass index (BMI) was calculated as body weight
(kg) divided by the square of measured height
(m). The main question was “The age of hair
graying initiation”. Based on the literature, if
hair graying appears before 30 years old it was
classified in the PHG group, otherwise in non-
PHG (10, 11).

This research project (no 96000466) was
approved by the ethical committee of Kerman
University of Medical Sciences (code:
IR.KMU.AH.REC.1398.055).

Statistics

Data were expressed as mean = SE. The
student t-test was used for comparison of
numerical variables between two groups of PHG
and non-PHG. The distributions of categorical
variables were compared using chi-square or
Fisher’s exact test. An ordinal logistic regression
analysis was performed to identify factors
associated with PHG and was described using
the odds ratio (ORS). A p-value less than 0.05
was considered significant. The IBM SPSS
version 21 was used to perform statistical
analysis.

Results

Data are shown in table 1. Out of 119
participants, 59 (49%) were female and 86
(28%) were married. The distribution of
education was as follows; 15% Ph.D. or MD,
10% MSc, 35% BA, and the remaining 40% high
school diploma. The monthly income of 32% of
the participants was less than 10 million Rials,
while that of 20% was over 30 million Rials.
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Table 1. Characteristics of PHG and non-PHG participants

Characteristics Total PHG Non-PHG P-value
Age (MeanzSE) year 42.2+1.2 49.7+1.4 36.1+1.5 0.000
BMI (Mean+SE) 24.9+0.7 25.0£0.5 24805 ...
Diploma% (no 30.4 (20 52.8 (28
p (no) 403 (48) (20) (28)
) Bachelor% (no) 33.3(22) 35.8 (19)
Education 34.5(41) 10.1 (12)
MSc% (no) 15.119) 12.1(8) 7.6 (4) 0.003
PhD & MD% (no) ' 24.2 (16) 3.8(2)
Sex Male % (no) 50.4 (60) 45.3 (24) 53.0 (35)
Female% (no) 49.6 (59) 54.7 (29) 47031 7
. Married% (no) 27.7 (33) 57.6 (38) 90.6 (48)
Marital status . 0.000
Non-married% (no) 72.3 (86) 42.4 (28) 9.4 (5)
. . I 36.9 (24)
Heritage With family history% (no) 95.5 (42) 77.8 (42)
o 63.1 (41) 0.000
No family history% (no) 45(2) 22.2(12)
<10 mitlion-Rimonth (no) 31.9 (38 30.3 (20) 34.0 (18)
10-20 million-R/month (no) 22.7 (27) 28.8 (19) 15.0 (8)
Income
20-30 million-R/month (no) 25.2 (30) 18.2 (12 34.0 18) .........
>30 million-Rimonth (NO) 20.2 (30) 21.7 (15) 17 (9)
Cigarette smokers % (no) 30 (36) 72 (26) 23 (12) 0.045
Age of smoking (Mean * SE) year 21.7+0.9 24.0£2.0 20.5+0.6 0.042
Alcohol consumers% (no) 15 (18) 83 (15) 17 (3) 0.008
Age of Alc. consuming (Mean + SE) year 20.0£0.7 23.3+1.7 19.3+0.7 0.028

The mean age of 119 participants was
42.2+1.2 years and the average BMI was
24.9+0.4 kg/m?. Thirty-six individuals (30%)
were cigarette smokers who had started smoking
at the mean age of 21.7+0.9 years and smoked
28.5+3.2 cigarettes a day. Eighteen participants
(15%) were alcohol consumers who had started
drinking alcohol at the age of 20£0.7 years. Men
and women were equally represented in whole
and two subgroups. No statistical difference in
BMI and income was observed between the two
subgroups.

Mean age of cigarette smoking initiation
(P<0.05), number of cigarettes smoked in a day
(P<0.05), and age of first alcohol drinking
(P<0.05) in the PHG group were significantly
increased compared to non-PHG.

The Fisher exact test showed that the
abundances of cigarette smokers and alcohol
consumers were significantly different between
the PHG and non-PHG groups (P=0.045 and
P=0.008, respectively). Also, a significant
difference in marital status and family history
(P=0.000) has been observed between the two
groups. There was a significant difference
between the distribution of participants in PHG
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and non-PHG groups regarding the level of
education (X2=12.5, df=3, P=0.003).

In a binary logistic regression analysis,
marital status (OR=6.6) was significantly
associated with PHG (P=0.002). Further, less
association was found for family history
(OR=0.2 and P=0.000) and alcohol consumption
(OR=0.2 and P=0.000). There was no significant
risk ratio detected for other factors.

Discussion

Hair graying can be a sign of aging, however,
the definition was described differently. In
Caucasians, the mean age of hair graying was
34+9 years while in Africans it was 43.9+10
(12). In a worldwide survey conducted in 2013,
it was observed that in six to twenty-three
percent of the population, half of the hair became
gray before the age of 50 years (13). Likewise,
there is no well-defined onset age of PHG. Some
authors defined PHG occurring at the age of 20
years as the first appearance of gray hair, while
others defined it as occurring at the age of 30
years (2, 14). Glasser and Gray for the first time
defined PHG as the presence of more than 50%
of gray hair before the 50" year of life (15).
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Later, Rosen et al. defined PHG as a condition in
which most of the hair becomes gray before the
age of 40 years (16). In this study we considered
the onset of PHG at the age of 30 years based on
Trueb’s studies (2,6) because observation of
white hair through an electronic microscope
showed the absence or decrease of melanocytes
at this age (17) and it is known that epidermal
melanocytes decrease 10% to 20% around the
age of 30 years (7).

In our study, PHG was strongly affected by
cigarette smoking and a significant association
was found between the age of cigarette smoking
initiation and the number of cigarettes smoked
per day. Other authors reported a decrease in the
mean age of PHG occurrence in cigarette
smokers (10, 18) and a strong correlation with
the number of smoked cigarettes (19). The same
result was found in a study by Jo et al. that
reported the risk of PHG 1.99 times more in
smokers (3). It is known that cigarette smoking
increases oxidative stress (6), so the production
of reactive oxygen decreases melanin production
(10) which leads to loss of hair color (17). Like
smoking, drinking alcohol is the other lifestyle
behavior associated with PHG. In our study,
alcohol consumption, especially at young ages,
showed a positive impact on PHG. The same
result was found in a cross-sectional study
conducted on Turkish people in which the
authors stated that oxidative stress was the main
consequence of both smoking and alcohol
consumption (20, 21).

Genes play an importantrole in the premature
graying of hair. Family history as an epigenetic
factor is considered a predictor of PHG (9). In
agreement with our study results, a strong
association with the parents’ PHG was also
found in other populations such as Turkish,
Korean, and Indian people (8,11). When parents
had gray hair before age of 30 years, their
children were three to five times more prone to
PHG (22). Hereditary genes and autosomal
dominant traits determine premature aging
syndromes and PHG (23).

According to our study, most non-PHG
participants were married and non-graduated.
Akin Belli et al. reported that PHG depended on
educational status, but no association was found
with marital status (20). On the contrary, we
found that PHG is more frequent in married
people. In other words, non-married people were
six times less prone to PHG. This discrepancy
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might be explained by age since normally
married people are older than non-married (24).
Higher education achievement includes
emotional stress, anxiety, and a more demanding
lifestyle which may be a source of oxidative
stress (25) that contributes to a premature
graying of hair. Anxiety plays an important role
in  prooxidant-antioxidant  balance  (26).
Nonetheless, quality of life and PHG are
interdependent (1).

In our study, the mean BMI did not differ
between PHG and non-PHG individuals. In
contrast, Sharma and Dogra sustained that the
odds of having PHG were significantly higher in
obese people (25) and correlated with the
severity of it (11). However, a study by Zayed et
al. agrees with our results (10).

In accordance with our study, in a survey
conducted on more than a thousand patients
referred to two dermatologic clinics, no gender
difference was found between PHG and non-
PHG groups (3). While in Turkish people PHG
was more frequent in males (21) and its rate
depended on the paternal history of PHG (20), in
medical students of Pakistan, the prevalence of
PHG was higher in females (1).

The main limitation of this study was the
small number of participants with no
relationship between causes and effects.
Samples should be selected from the whole
population. The other limitation was the self-
censorship of participants and the subjectivity of
their answers; some participants may feel
embarrassed or afraid of legal consequences in
answering.

In conclusion, among investigated factors,
family history, alcohol consumption, and marital
status were more effective; while cigarette
smoking and education showed less impact on
the occurrence of premature hair graying.
Considering the limitations of this study, a wide
survey with a large number of participants is
needed to propose suggestions to policymakers.

Acknowledgment

The authors would like to thank Nima Heravi
for his assistance in writing and translating the
manuscript.

Conflict of interest
The authors declare no conflict of interest.

No grant funded this project



Journal of Kerman University of Medical Sciences

2022; Vol. 29, Issue 3

References

1.

10.

11.

Saad M, Babar NF, Majeed R, Rehman AU,
Khan OA, Chatha DE, et al. Impact of
premature greying of hair on socio-cultural
adjustment and self-esteem among medical
undergraduates in  foundation university,
Islamabad. Cureus. 2019; 4;11(7):e5083. doi:
10.7759/cureus.5083.

Trueb RM. Aging of hair. J Cosmet Dermatol.
2005; 4(2):60-72. doi: 10.1111/j.1473-
2165.2005.40203.x.

Jo SJ, Paik SH, Chsoi JW, Lee JH, Cho S, Kim
KH, et al. Hair graying pattern depends on
gender, onset age and smoking habits. Acta
Derm Venereol. 2012; 92(2):160-1. doi:
10.2340/00015555-1181.

Kocaman SA, Cetin M, Durakoglugil ME,
Erdogan T, Canga A, Cicek Y, et al. The degree
of premature hair graying as an independent risk
marker for coronary artery disease: a predictor
of biological age rather than chronological age.
Anadolu Kardiyol Derg. 2012; 12(6):457-63.
doi: 10.5152/akd.2012.150.

Morton DJ, Kritz-Silverstein D, Riley DJ,
Barrett-Connor EL, Wingard DL. Premature
graying, balding, and low bone mineral density
in older women and men: the Rancho Bernardo
study. J Aging Health. 2007; 19(2):275-85. doi:
10.1177/0898264307299274.

Trieb RM. Pharmacologic interventions in
aging hair. Clin Interv Aging. 2006; 1(2):121-9.
doi: 10.2147/ciia.2006.1.2.121.

Whiteman DC, Parsons PG, Green AC.
Determinants of melanocyte density in adult
human skin. Arch Dermatol Res. 1999;
291(9):511-6. doi: 10.1007/s004030050446.

Kumar AB, Shamim H, Nagaraju U. Premature
graying of hair: review with updates. Int J
Trichology. 2018; 10(5):198-203.  doi:
10.4103/ijt.ijt_47_18.

Pandhi D, Khanna D. Premature graying of hair.
Indian J Dermatol Venereol Leprol. 2013;
79(5):641-53. doi: 10.4103/0378-
6323.116733.

Zayed AA, Shahait AD, Ayoub MN, Yousef
AM. Smokers' hair: Does smoking cause
premature hair graying?. Indian Dermatol
Online J. 2013; 4(2):90-2. doi:10.4103/2229-
5178.110586.

Shin H, Ryu HH, Yoon J, Jo S, Jang S, Choi M,
et al. Association of premature hair graying
with family history, smoking, and obesity: a

305

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

cross-sectional study. J Am Acad Dermatol.
2015; 72(2):321-7. doi:
10.1016/j.jaad.2014.11.008.

Tobin DJ, Paus R. Graying: gerontobiology of
the hair follicle pigmentary unit. Exp Gerontol.
2001; 36(1):29-54. doi: 10.1016/s0531-
5565(00)00210-2.

Panhard S, Lozano I, Loussouarn G. Greying of
the human hair: a worldwide survey, revisiting
the '50' rule of thumb. Br J Dermatol. 2012;
167(4):865-73. doi: 10.1111/j.1365-
2133.2012.11095.x.

Kaur K, Kaur R, Bala |. Therapeutics of
premature hair graying: A long journey ahead. J
Cosmet Dermatol. 2019; 18(5): 1206-14. doi:
10.1111/jocd.13000.

Glasser M. Is early onset of gray hair a risk
factor?. Med Hypotheses. 1991; 36(4):404-11.
doi: 10.1016/0306-9877(91)90020-y.

Rosen CJ, Holick MF, Millard PS. Premature
graying of hair is a risk marker for osteopenia. J
Clin Endocrinol Metab. 1994; 79(3):854-7. doi:
10.1210/jcem.79.3.8077373.

Imai T. The influence of hair bleach on the
ultrastructure of human hair with special
reference to hair damage. Okajimas Folia Anat
Jpn. 2011; 88(1):1-9. doi: 10.2535/0faj.88.1.

Sabharwal R, Gupta A, Moon N, Mahendra A,
Sargaiyan V, Gupta A, et al. Association
between use of tobacco and age on graying of
hair. Niger J Surg. 2014; 20(2):83-6. doi:
10.4103/1117-6806.137308.

Mosley JG, Gibbs AC. Premature grey hair and
hair loss among smokers: a new opportunity for
health education? Bmj. 1996; 313(7072):1616.
doi: 10.1136/bmj.313.7072.1616.

Akin Belli A, Etgu F, Ozbas Gok S, Kara B,
Dogan G. Risk factors for premature hair

graying in young turkish adults. Pediatr
Dermatol.  2016;  33(4):438-42.  doi:
10.1111/pde.12881.

Acer E, Kaya Erdogan H, igrek A, Parlak H,
Saragoglu ZN, Bilgin M. Relationship between
diet, atopy, family history, and premature hair
graying. J Cosmet Dermatol. 2019;18(2):665-
70. doi: 10.1111/jocd.12840.

Thompson KG, Marchitto MC, Ly BCK, Chien
AL. Evaluation of physiological, psychological,
and lifestyle factors associated with premature



Premature Hair Greying: A Preliminary ...

Shamsi Meymand et al.

23.

24,

hair graying. Int J Trichology. 2019; 11(4):153-
8. doi: 10.4103/ijt.ijt_43_19.

Bian Y, Wei G, Song X, Yuan L, ChenH, Ni T,
et al. Global downregulation of pigmentation-
associated genes in human premature hair
graying. Exp Ther Med. 2019; 18(2):1155-63.
doi: 10.3892/etm.2019.7663

Acer E, Arslantas D, Emiral G, Unsal A, Atalay
Bl, Goktas S. Clinical and epidemiological
characteristics and associated factors of hair
graying: a population-based, cross-sectional
study in Turkey. An Bras Dermatol. 2020;
95(4):439-46. doi: 10.1016/j.abd.2020.03.002.

306

25.

26.

Sharma N, Dogra D. Association of
epidemiological and biochemical factors with
premature graying of hair: A case-control study.
Int J Trichology. 2018; 10(5):211-7. doi:
10.4103/ijt.ijt_39_18.

Shafiee M, Ahmadnezhad M, Tayefi M, Arekhi
S, Vatanparast H, Esmaeili H. Depression and
anxiety symptoms are associated with
prooxidant-antioxidant balance: A population-
based study. J Affect Disord. 2018; 238:491-8.
doi: 10.1016/j.jad.2018.05.079.



