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ABSTRACT 
Background and Objectives:  Smoking is a global health problem responsible for significant diseases 
that may lead to morbidity as well as mortality. Smoking has also been associated with gray hair and 
baldness in recent studies. Very limited data is available regarding association of smoking or tobacco 
use with premature graying of hair in our community, therefore, this study was designed to see any 
potential effect of smoking on graying of hair and baldness. 

Methods:  This analytical cross sectional study was conducted on 398 male subjects keeping prevalence 
of premature gray hair as 50.2% and 5% error. Non-Probability convenient sampling was used to col-
lect data. The volunteer subjects were briefed about the purpose of research and questionnaire. After 
collection of data, it was entered and analyzed in SPSS version 20. Mean and Standard deviation were 
used to mention age, whereas, frequency and percentages were reported for qualitative variables. Chi 
Square test was used to see association between graying of hair and baldness, with smoking and other 
potential risk factors. 

Results:  The mean age of males was 36.50 ± 12.11 years with minimum and maximum ages of 17.00 
and 72.00 years respectively. Out of total 398 subjects, 317 (79.6%) had gray hair among whom 172 
(54.3%) reported that the onset of gray hair was at less than 30 years of age. There were 209 (52.5%) 
males who reported baldness and among them the onset of baldness in 99 (52.0%) subjects was at less 
than 30 years of age. A statistically significant association was found between baldness and smoking 
(p-value < 0.001). Also, a significant association was found of baldness with family history of gray hair 
(p-value = 0.007), with family history of baldness (p-value < 0.001), thyroid disease (p-value = 0.043), 
and vitiligo (p-value = 0.041). However, gray hairs were not associated with any of these risk factors. 

Conclusion:  Our study concludes that premature hair graying and baldness has become quite common 
in our population. Though smoking has significant contribution in baldness, some other factors such as 
family history of gray hair and baldness, thyroid disease and vitiligo cannot be ignored as they also 
have significant association with baldness but not with gray hair. 
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INTRODUCTION 
The role of skin and hair color is imperative in estab-
lishing our physical appearance as well as sexual and 
social interactions in society. Hair graying is a feature 
characteristically attributed to age. The rate at which 
an individual’s hair turns gray relies upon hereditary 
qualities like genetic factors. Untimely hair graying has 
additionally been related with immune system issues, 
such as vitiligo (e.g. pernicious anemia, immune sys-
tem thyroid malady) and a few uncommon disorders 
with premature aging (e.g. Werner's disorder).1 Litera-
ture has also indicated that age is related with incre-
ased hair graying in people.1 
 It has been reported that there is a significant 
association of smoking with gray hair in both genders 

i.e. men and women as well as amongst smoking and 
male baldness.2,3 Baldness or hair loss were reported 
to have a highly significant association with smoking 
(p-value < 0.0001) in one study while another study 
also concluded that tobacco smoking has been associ-
ated with adverse effects on the skin, which may pote-
ntially cause graying of hair.4 
 It is still not known how tobacco influences hair to 
turn gray or what mechanism leads to baldness.5 The 
color of hair mainly relies on the presence or absence 
of the melanin pigment. This pigment is found in spe-
cial organelles called melanosomes, and its production 
is caused by melanocytes. There is actually a complex 
biochemical process involved called melanogenesis 
which is controlled by enzyme tyrosinase. Common 
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observation suggests that gray hair follicle is short of 
melanocytes than usual pigmented hair. So there is 
less incorporation of melanocytes in keratinocytes. 
 In another condition melnocytes may be present in 
maximal quantities but because of its inability to be 
transferred to keratinocytes, gray hair production incr-
eases.5 
 A person having premature hair graying or bald-
ness/hair loss have severe complications and effects on 
the physical appearance, self-esteem, and socio-cultu-
ral acceptance of the affected person.6,7 As people mos-
tly view it as a sign of old age and malnourishment, in-
fluenced people are frequently subjected to social dis-
grace, separation, and troubles in marriage.8 Very limi-
ted data is available regarding association of smoking 
or tobacco use with premature graying of hair. There-
fore, this study was designed to see any potential effect 
of smoking on graying of hair and baldness. Therefore 
the objectives of this study are i) to see frequency of 
gray hair and baldness in male population of Lahore ii) 
to see association of smoking with graying of hair and 
baldness among males. 
 
PARTICIPANT AND METHODS 
This analytical cross sectional study was conducted for 
a period of one month July 2017 to August 2017 in 
community of Lahore. A sample of 398 was selected 
keeping assumed prevalence of premature gray hair as 
50.0% and 5% error. Non-Probability convenient sam-
pling was used to collect data. The volunteer subjects 
were briefed about the purpose of research and ques-
tionnaire. They all agreed (100% response rate) and 
were handed over the questionnaire to fill it and then 
the data were entered and analyzed using SPSS version 
20. Mean and Standard deviation was used to mention 
age, whereas, frequency and percentages were repor-
ted for qualitative variables. Chi Square test was used 
to see association between graying of hair and bald-
ness, with smoking and other potential risk factors. 
 
RESULTS 
The mean age of subjects was 36.50±12.11 years with 
minimum and maximum ages of 17.00 and 72.00 years 
respectively. Out of total 398 subjects, 317 (79.6%) had 
gray hair and 81 (20.4%) did not have gray hair. Amo-
ng the 317 males with gray hair, 172 (54.3%) reported 
that the onset of gray hair was at less than 30 years of 
age, 139 (43.8%) had the onset of gray hair at equal or 
greater than 30 years of age and 6 (1.9%) did not res-
pond to the age at onset of graying of hair. There were 
209 (52.5%) males who reported baldness and among 
them the onset of baldness in 99 (52.0%) subjects was 
at less than 30 years of age, and 91 (48.0%) had the 
onset of gray hair at equal or greater than 30 years of 
age (Table 1). 
 Among all, 239 (60.1%) were smokers, among 
them majority 139 (58.2%) started smoking in 20-30 

Table 1:  Characteristics of Subjects. 
 

Do you have some percentage of gray hair in your head 
or beard? 

Yes 317 (79.6%) 

No 81 (20.4%) 

Total 398 (100%) 

If yes, age at onset of gray hair 

Less than equal to 30 years 172 (54.3%) 

Greater than 30 years 139 (43.8%) 

NA 6 (1.9%) 

Total 317 (100%) 

Baldness 

Yes 189 (47.5%) 

No 209 (52.5%) 

Total 398 (100%) 

If yes, Age at onset of baldness 

Less than equal to 30 years 98 (51.9%) 

Greater than 30 years 90 (47.6%) 

NA 1 (0.5%) 

Total 189 (100%) 

Smoking 

Yes 239 (60.1%) 

No 159 (39.9%) 

Total 398 (100%) 

If yes, Age at onset  

Below 20 years 85 (35.6%) 

20-30 years 139 (58.2%) 

After 30 years 13 (5.4%) 

NA 2 (0.8%) 

Total 239 (100%) 

Cigarettes per day 

1 – 5 49 (20.5%) 

6 – 9 132 (55.2%) 

More than 20  57 (23.8%) 

NA 1 (0.4%) 

Total 239 (100%) 
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years of age, 85 (35.6%) started smoking when they 
were younger than 20 years of age, and 15 (6.2%) star-
ted smoking after 30 years of age. Among these smo-
kers, 132 (55.2%) smoked 6-9 cigarettes per day, 58 
(24.2%) smoked 20 or more cigarettes per day and 49 
(20.5%) smoked 1-5 cigarettes per day (Table 1). 
 A statistically significant association was found 
between baldness and smoking (p-value < 0.001). 
Also, a significant association was found of baldness 

with family history of gray hair (p-value = 0.007), with 
family history of baldness (p-value < 0.001), thyroid 
disease (p-value = 0.043), and vitiligo (p-value = 
0.041). Contrarily, graying of hair was not associated 
with smoking (p-value = 0.238), and also no asso-
ciation was found with previous history of gray hair (p-
value = 0.592), family history of baldness (p-value = 
0.728), thyroid disease (p-value = 0.315) and vitiligo 
(p-value = 0.491) (Table 2). 

 

Table 2:  Association of Baldness and Gray Hair with Risk Factors. 
 

Risk Factor 
Baldness 

p-value 
Gray Hair 

p-value 
Yes No Yes No 

Smoking 

Yes 139 (73.5%) 100 (47.8%) 

  0.000* 

195 (61.5%) 44 (54.3%) 

  0.238 No 50 (26.5%) 109 (52.2%) 122 (38.5%) 37 (45.7%) 

Total 189 (100%) 209 (100%) 317 (100%) 81 (100%) 

Family history of gray hair 

Yes 114 (60.3%) 98 (46.9%) 

  0.007* 

171 (53.9%) 41 (50.6%) 

  0.592 No 75 (39.7%) 111 (53.1%) 146 (46.1%) 40 (49.4%) 

Total 189 (100%) 209 (100%) 317 (100%) 81 (100%) 

Family history of baldness 

Yes 116 (61.4%) 59 (28.2%) 

  0.000* 

138 (43.5%) 37 (45.7%) 

  0.728 No 73 (38.6%) 150 (71.8%) 179 (56.5%) 44 (54.3%) 

Total 189 (100%) 209 (100%) 317 (100%) 81 (100%) 

Thyroid Disease 

Yes 19 (10.1%) 10 (4.8%) 

  0.043* 

21 (6.6%) 8 (9.9%) 

  0.315 No 170 (89.9%) 199 (95.2%) 296 (93.4%) 73 (90.1%) 

Total 189 (100%) 209 (100%) 317 (100%) 81 (100%) 

Vitiligo 

Yes 11 (5.8%) 4 (1.9%) 

  0.041* 

13 (4.1%) 2 (2.5%) 

  0.491 No 178 (94.2%) 205 (98.1%) 304 (95.9%) 79 (97.5%) 

Total 189 (100%) 209 (100%) 317 (100%) 81 (100%) 

 
DISCUSSION 
Other than being the most preventable reason for 
morbidities and an imperative reason for death glo-
bally, tobacco smoking has been related with other 
adverse impacts on the skin.9 Premature hair graying 
due to smoking has caused a stir in medical commu-
nity encouraging researchers to explore further aspects 
in this regard. However, very few studies have so far 
established an association between smoking and bald-
ness and all those studies are observational. 9People 
who smoke have facial changes like those seen in pre-
mature aging. Though less established in our country, 
smoking, gray hair and facial features have also been 
reported as risk factors of other diseases especially 
related to heart.10 However, not many studies have 
focused on the potential role of smoking on graying of 
hair and baldness which gave us the rationale to 
conduct this study. 

 In this study, the mean age of males was 36.50 ± 
12.11 years with minimum and maximum ages of 17.00 
and 72.00 years respectively. Out of total 398 subjects, 
317 (79.6%) had gray hair among whom 172 (54.3%) 
reported that the onset of gray hair was at less than 30 
years of age. There were 209 (52.5%) males who repor-
ted baldness and among them the onset of baldness in 
99 (52.0%) subjects was at less than 30 years of age. 
One Indian study was conducted on 120 patients and 
were classified into four groups (group I, II, III, IV) on 
the basis of the form of tobacco use (smoking or chew-
ing). In this study mean age of smokers was 48.166 ± 
13.901, of chewers was 33.566 ± 11.542, of smokers 
and chewers was 33.33 ± 11.7 and of control group was 
34.9 ± 10.456.1 The mean ages in all groups were very 
close to our finding, except smokers. 
 They also reported that it was observed that a posi-
tive and significant correlation was present between 
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age and mean percent individuals with graying of hair 
in smokers, chewers, and smokers + chewers, respec-
tively (p-values < 0.05). In the control group, correlat-
ion between age and mean percent in individuals with 
graying of hair was weak, positive, and non-significant 
at a 5% level of significance.1 
 Furthermore in this study, a statistically signifi-
cant association was found between baldness and smo-
king (p-value < 0.001), family history of gray hair (p-
value = 0.007), with family history of baldness (p-val-
ue < 0.001), thyroid disease (p-value = 0.043), and 
vitiligo (p-value = 0.041). Contrarily, graying of hair 
was not associated with smoking (p-value=0.238), and 
also no association was found with previous history of 
gray hair (p-value = 0.592), family history of baldness 
(p-value = 0.728), thyroid disease (p-value = 0.315) 
and vitiligo (p-value = 0.491). 
 One Population-based, cross-sectional study eva-
luated the association between smoking and hair loss 
(AndroGenetic Alopecia, AGA) on 740 subjects aged 
40 to 91 years participated in the survey. After control-
ling for age and family history, statistically significant 
positive associations were noted between moderate or 
severe AGA and smoking status (OR, 1.77), current 
cigarette smoking of 20 cigarettes or more per day 
(OR, 2.34) and smoking intensity (OR, 1.78). Also, risk 
for moderate or severe AGA increased for family his-
tory of first-degree and second-degree relatives, as well 
as for paternal relatives.11 
 Another study conducted on 522 males and 480 
women reported that 51.5% subjects with gray hair 
were in their thirties with overall onset of hair graying 
at 41.6 ± 13.1 years. Additionally, multivariate analysis 
showed that risk of hair graying for smokers increased 
14.9% each year with smoking as a significant (p-value 
< 0.001) contributor, and OR for smokers was 1.99 
compared to non-smokers (p-value = 0.008).12 
 Hence, as proved by literature, smoking along with 
other hazardous effects on human health leads to vari-
ous cutaneous manifestations as well. Premature hair 
graying and baldness are also included in some of 
these effects.13 The role of dermatologist is hence im-
portant for counseling of patients presenting with the-
se problems to quit smoking and other means of toba-
cco.14 Further researches is recommended to explore 
the etiology and understand mechanism of hair loss or 
graying due to smoking. 
 This study concludes that premature hair gray-
ing and baldness has become quite common in our 
population. Though smoking has significant contribut-
ion in baldness, some other factors such as family his-
tory of gray hair and baldness, thyroid disease and viti-
ligo cannot be ignored as they also have significant 
association with baldness but not with gray hair. 
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