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ABSTRACT

Introduction: Male Androgenetic Alopecia (AGA) is a prevalent
form of hair loss affecting a significant portion of the population
worldwide. While genetic predisposition is a primary factor,
lifestyle factors such as smoking, alcohol consumption, obesity
and psychological stress have been increasingly recognised as
potential contributors to the progression and severity of male AGA.
This study was conducted to identify these risk factors in male
AGA utilising various tools like the Depression, Anxiety and Stress
Scale (DASS) 21 scale, Body Mass Index (BMI), smoking index
and Alcohol Use Disorders Identification Test (AUDIT) scale.

Aim: To identify lifestyle-related risk factors such as smoking, alcohol
consumption, obesity and psychological stress in male AGA.

Materials and Methods: A hospital-based observational cross-
sectional study was conducted in the dermatology department
of a tertiary care facility, involving 100 male patients with AGA
aged 18 to 55 years. The study utilised consecutive sampling
methods for the enrollment of participants. Each patient
underwent a thorough clinical evaluation and the severity
of alopecia was determined using the Hamilton-Norwood
classification. Detailed questionnaires assessed risk factors
including smoking history (using the smoking index), alcohol
consumption (using the AUDIT scale), psychological stress

DOI: 10.7860/JCDR/2025/75942.21106

G
E [ uonoag Abojoyewag ]

levels (using the DASS-21 scale) and obesity was assessed by
measuring BMI. Data were analysed using statistical software
Statistical Package for the Social Sciences (SPSS) version 26.0
(SPSS Inc., Chicago, IL, USA).

Results: Among the study population, the mean age was
28.78+5.91 years. Family histories included 12 with maternal
AGA, 56 with paternal AGA and 32 with no family history.
Significant associations were found between AGA severity
and several factors, including higher alcohol screening scores
(4.71+£5.30) (p-value=0.0006) and a greater smoking index
(17.31£15.10) (p-value=0.016). The results for BMI (22.33+3.91)
(p-value=0.056) and DASS-21 stress score (14.96+5.9677)
(p-value=0.351) were not found to be significant with the severity
of AGA. Overall, the findings underscore the multifactorial
nature of AGA, influenced by lifestyle, genetic predisposition
and anthropometric measures, with implications for clinical
management and future research.

Conclusion: The study highlights the multifaceted nature of
AGA, influenced by lifestyle habits and factors. The findings
suggest a strong association between higher alcohol and
smoking indices and the severity of AGA. These insights could
inform prevention strategies and targeted interventions for
individuals affected by AGA.
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INTRODUCTION

Alopecia, particularly AGA, is a frequent concern among patients
seen by dermatologists and primary care providers [1]. AGA is
the leading cause of hair loss in men, characterised by hereditary,
androgen-dependent progressive miniaturisation of scalp hair,
manifesting in various patterns [2-4]. Male AGA typically begins
around the age of 20 years and affects nearly 50% of men by the
age of 50 years [5]. Its aetiopathogenesis is primarily androgen-
dependent and modulated via the testosterone metabolite,
Dihydrotestosterone (DHT). The expression of hair follicle-related
androgen receptors and genetic factors has also been implicated.
Earlier onset is associated with more rapid progression than those
who develop AGA later in life [6,7].

The diagnosis of AGA is primarily clinical, supported by diagnostic
tools such as the hair pull test, trichoscopy and scalp biopsy, to
differentiate it from other forms of alopecia [8]. Although the influence
of environmental factors on AGA remains unclear, research suggests
that individuals with obesity, alcohol consumption, smoking habits, or
psychological stress are more susceptible to the condition [9-11].

Smoking potentially plays a role in AGA through multiple mechanisms
that work simultaneously, such as vasoconstriction and free radical-
induced damage to hair follicles via the formation of Deoxyribonucleic
Acid (DNA) adducts. Additionally, free radicals, particularly Reactive
Oxygen Species (ROS), can enhance cellular senescence and have
detrimental hormonal effects on hair follicles [12]. However, the

evidence regarding the role of smoking in AGA remains inconsistent,
as some studies have found a positive association while others have
not [12-16]. Therefore, the association between smoking and AGA
requires further research. Alcohol consumption has also been linked
to AGA, potentially due to its impact on trace element levels such
as zinc, selenium and copper. These imbalances may contribute to
oxidative stress, impaired protein synthesis and disrupted immune
responses, which could accelerate AGA [17].

Psychological distress is another important factor in AGA, as hair
carries significant symbolic and psychosocial value. Stress is known
to cause hair loss by triggering the catagen phase of the hair cycle
and promoting inflammatory responses that damage hair follicles
[18,19].

In previous studies, some did not find a link between AGA and BMI
[20-22]. However, others indicated that a higher BMI is associated
with male AGA [23]. Obesity, a key component of metabolic
syndrome, contributes to AGA through insulin resistance and
elevated Insulin-like Growth Factor-1 (IGF-1) levels. These factors
may stimulate the enzyme 5a-reductase, increasing DHT production
and, consequently, the progression of AGA [21,22].

Therefore, the evidence regarding lifestyle-related risk factors is
not extensive and requires further validation through research. The
aim of this study was to identify lifestyle-related risk factors such as
smoking, alcohol consumption, psychological stress and obesity in
men with AGA.
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MATERIALS AND METHODS

This was a hospital-based observational cross-sectional study
conducted in the Department of Dermatology at Hind Institute of
Medical Sciences, Barabanki, Uttar Pradesh, India, following the
approval of the Institutional Human Ethical Committee (HIMS/IHEC/
MD/MS/009/2023). The research focused on male patients aged 18 to
55 years who were attending the Outpatient Department (OPD) for AGA
between November 2022 and October 2023. The patients underwent
thorough clinical examinations and were evaluated using a detailed
questionnaire based on the risk factors under investigation. Written
informed consent was obtained from all the study participants.

Inclusion criteria: Male patients aged between 18 and 55 years
who had not received treatment for AGA in the last six months were
included in the study.

Exclusion criteria: Patients with acute medical or surgical ilnesses,
cardiovascular disease, chronic diseases, individuals on steroids,
individuals with other hair disorders, major psychiatric ilnesses, other
dermatological conditions and those with a past or present history of
chemotherapy or radiotherapy were excluded from the study.

Sample size estimation: Cochran’s formula has been used for the
estimation of sample size:

(z,)* (P) (@)

0=
Z1-a/2=Critical value and a standard value for the corresponding
level of confidence;

(At 95% Cl or 5% level of significance (type-I error) it is 1.96 and at
99% Cl it is 2.58);

P=Expected prevalence or based on previous research (58%);
a=1-p;
d=Margin of error or precision.

(1.96)? (0.58) (1-0.58)

0.1

The prevalence of AGA in males aged 20 to 50 years, as reported
by Krupa Shankar D, is 58% [24], with a margin of error of 10%.
Therefore, the calculated sample size (n) was 93.58 and the final

sample size was set at 100. A consecutive sampling technique was
used for sample collection.

(n)=

Study Procedure

Each patient was thoroughly assessed on clinical grounds for hair
loss. A hair pull test was performed on each participant, where
the easy removal of more than six hairs during this process was
interpreted as positive [25]. The scalp was clinically examined to
determine the grading and severity of AGA using the modified
Hamilton and Norwood classification [2]. Details such as name, age,
gender, weight and height, along with patient particulars, smoking
history using the smoking index and history of alcohol intake using
the AUDIT scale, were recorded. BMI was calculated by measuring
weight and height. DASS-21 was used to measure the psychological
stress level.

The smoking index was determined using the formula: Smoking
index=(cigarettes per day) CPD x years of tobacco use. The
smoking index categories included non smokers, <400, 400-799
and >800. The CPD was approximated for current and former
smokers [26].

For individuals consuming alcohol, the AUDIT, extensively validated
by the World Health Organisation (WHO), was administered in the
preferred language of the patient. AUDIT comprises 10 questions
about current alcohol use and the frequency of personal drinking
behaviours during the last 12 months. It provides a measure of
alcohol consumption and dependence on drinking, scored from O
(never consumed) to 4 (consumed daily) [27].
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Obesity was assessed using with BMI (Weight/Height2 in kg/
m2). Patients were classified based on BMI as follows: <25 kg/
m2=normal; 25-30 kg/m2=overweight; >30 kg/m?2=obese [28].

The psychological stress level was measured using the seven-
item stress subscale of the DASS-21. The DASS-21 questionnaire
includes 21 questions across three subscales that assess symptoms
of depression (questions 3, 5, 10, 13, 16, 17, 21), anxiety (questions
2,4,7,9, 15,19, 20) and stress (questions 1, 6, 8, 11, 12, 14, 18).
The seven items on the stress scale are graded on a Likert scale
from O to 3 [29]. Present study focused exclusively on the 7-item
stress subscale of the DASS-21 to assess psychological stress,
as psychological stress is a crucial factor in present analysis. This
subscale comprises seven statements related to feelings of being
touchy, agitated, over-reacting to situations, intolerant of any hindrance
and finding it hard to wind down and relax. By concentrating solely
on the stress subscale, data collection process was streamlined and
avoided unnecessary complexity, allowing us to more easily assess
other lifestyle risk factors, including alcohol use, smoking and obesity,
in relation to Male Androgenetic Alopecia (MAA) [30].

Scores from the 7-item stress subscale were summed and
multiplied by two to calculate the final score for psychological
stress, in accordance with the DASS-21 protocol. The resulting
stress scores were then categorised into five levels of severity: mild
(0-14), moderate (15-18), severe (19-25), very severe (26-33) and
extremely severe (34+) [31].

STATISTICAL ANALYSIS

Data were analysed using statistical software SPSS version 26.0
(SPSS Inc., Chicago, IL, USA). The continuous variables were
evaluated using mean (m) and Standard Deviation (SD) values
when appropriate. The dichotomous variables were presented as
numbers or frequencies and were analysed using the Chi-square
test. To compare the means between two or more groups, the
Analysis of Variance (ANOVA) test was used. A p-value of <0.05 or
0.001 was regarded as significant.

RESULTS

The study population consisted predominantly of young adults,
with a mean age of 28.78 years. A majority of individuals (62%) fell
within the 18-28 years age group and they had diverse occupational
backgrounds along with relatively low rates of co-morbidities. The
demographic characteristics also revealed a balanced distribution
of marital status, dietary habits and family history, with 53% of
individuals being married, 53% following a non vegetarian diet and
56% reporting a paternal history of the condition. The demographic
details of the study participants are presented in [Table/Fig-1].

Among the study population 64 were smokers, while the remaining
36 were non smokers. Notably, the smoking index scores indicated
that the majority of smokers (62%) had a mild smoking habit,
with scores below 400, whereas a minimal proportion (2%) had
moderate smoking habits, with scores ranging between 400 and
799, as mentioned in [Table/Fig-2].

Within the study population, 44 participants refrained from alcohol
consumption. Out of the 56 participants who consumed alcohol,
16 scored within the 1-7 range, 27 scored between 8-14 and a
smaller group of 13 participants scored more than 15, as shown
in [Table/Fig-3].

The average weight was 66.24 kg, with moderate variability
indicated by a SD of 12.31 kg. The mean height was 173.43+5.33
cm. The average waist circumference was 92.53+8.95 cm and the
average hip circumference was slightly higher at 84.56+9.06 cm.
Additionally, the mean BMI among the subjects was 22.33+3.91 kg/
m2, which was within normal limits, as noted in [Table/Fig-4].

[Table/Fig-5] represents the association of the risk factors listed
below with the severity of male AGA. The mean smoking index was
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observed to increase gradually from Grade | (9.08+3.99) to Grade
VI (32.80+21.43) AGA. Although Grade IV showed a mean smoking
index of 12.92+7.94, which was lower compared to Grades Il
and I, the calculated p-value was 0.016 (F=2.892), indicating a
statistically significant association between AGA severity and the
smoking index. The mean alcohol screening score was found to
increase with the severity of AGA, with Grade | AGA participants
showing a mean of 2.8+4.37, which gradually increased with higher
grades of AGA. Grade VIl had the highest score at 13.2+3.83. These
results suggest a strong positive correlation between higher grades
of AGA and increased alcohol consumption. The BMI ranged from
21.75+3.28 in Grade | to 20.56+3.18 in Grade VII. The p-values
indicate that BMI (p-value=0.056) was statistically insignificant.
Thus, the results suggest no statistical association between obesity
and the severity of AGA in the enrolled patients.

The distribution of mean DASS-21 scores with SD across different
grades of AGA is shown in [Table/Fig-6]. The p-value is 0.351
indicating no significant association between AGA severity and the
DASS-21 score.

Parameters Frequency (%)
18-28 62.00
Age group (years) 29-38 27.00
39-49 11.00
Age (years) (Mean+SD) 28.78+5.91
Businessman 15.00
Constable 9.00
Dental hygienist 8.00
Occupation Engineer 25.00
Factory worker 11.00
Lawyer 7.00
Student 25.00
Yes 53.00
Marital status
No 47.00
Asthma 3.00
Co-morbidity
No 97.00
Non vegetarian 53.00
Diet type
Vegetarian 47.00
Maternal 12.00
Family history Paternal 56.00
Null 32.00
[Table/Fig-1]: Demographic profile of participants.
Smoking Number %
Yes 64 (64)
No 36 (36)
Smoking index
<400 62 (62)
400-799 2(2
>800 -

[Table/Fig-2]: Distribution of the smoking details of the enrolled patients.

[Table/Fig-3]: Alcohol screening score of the enrolled participants.

Alcohol screening score Number %
1-7 16 (28.57)
8-14 27 (48.21)
>15 13 (23.21)

BMI Number %
<25 kg/m? 52 (52)
25-30 kg/m? 39 (39)
>30 kg/m? 99

[Table/Fig-4]: BMI of enrolled participants.

[Table/Fig-5]: Comparison of risk factors with severity of AGA.
p<0.05" statistically significant; p<0.001** statistically highly significant

Alcohol
screening Smoking
3 BMI score index DASS-21

Severity

of AGA Mean+SD Mean+SD Mean+SD Mean+SD
G1 (n=25) 21.75+£3.28 2.80+4.37 9.08+3.99 18.562+ 5.277
G2 (n=17) 21.11£3.19 2.24 +3.70 14.62+17.60 | 13.706+5.706
G8 (n=23) 24.22+4.91 5.30+5.71 17.78+11.92 11.652+4.145
G4 (n=17) 22.35+2.70 5.41+3.48 12.92+7.94 14.706+6.257
G5 (n=6) 24.47+5.72 6.17+7.36 26.50+24.11 17.333+6.574
G6 (n=7) 20.47+2.99 6.57+6.50 26.33+9.91 15.857+6.534
G7 (n=5) 20.56+3.18 13.20+3.83 32.80+21.43 13.4+1.356
Total 22.33+£3.91 4.71+5.30 17.31£15.10 | 14.96+5.9677
F, p-value* | 2.139, 0.056 4.349, 0.0006 2.892,0.016 | 18.205, 0.351

DASS-21 stress score category
Moderate Severe Extreme
Mild (0-14) (15-18) (19-25) (26-33)
Severity (n=41) (n=22) (n=24) (n=13)
of AGA Count | (%) | Count | (%) | Count | (%) | Count (%)
G1 (n=25) 7 28.0 3 12.0 10 40.0 5 20.0
G2 (n=17) 9 52.9 5 29.4 2 11.8 1 5.9
G3 (n=23) 10 43.5 6 26.1 4 17.4 3 13.0
G4 (n=17) 7 41.2 4 23.5 5 29.4 1 5.9
G5 (n=6) 2 33.3 2 33.3 0 0.0 2 33.3
G6 (n=7) 3 429 0 0.0 3 42.9 1 14.3
G7 (n=5) 3 60.0 2 40.0 0 0.0 0 0.0

[Table/Fig-6]: Comparison of Dass-21 scale with severity of AGA.

Fisher's exact test=18.205, p=0.351

DISCUSSION

The primary goal of this research, which included 100 men aged
between 21 and 43 years (mean age of 28.78+5.91 years), was to
emphasise the importance of lifestyle factors in the progression of
male AGA. In the current study, the largest portion of the sample
(62%) fell within the 18-28 years age group. Additionally, 27% were
within the 29-38 years age group, while only 11% were in the 39-
49 years age group. These results suggest that male AGA primarily
impacts younger males, with a noticeable decrease in frequency
as age increases. Similar to present study observation, a study
conducted by Nargis T et al., identified 68% of AGA cases in the
age group 21-30 years. This trend was significant as it highlights
the early onset of AGA, which could have considerable social and
psychological consequences for younger individuals [12]. This
distribution may be attributed to specific genetic and environmental
factors contributing to the early onset of AGA, as well as the older
patients’ lack of perceived necessity for treatment.

The occupational distribution among participants in this study
revealed a diverse representation, with engineers and students
each comprising 25 individuals. In contrast, dentists and lawyers
represented the smaller cohorts, with eight and seven participants,
respectively. According to Sawant N et al., no significant difference
was found in the occupational activities of the patients involved [32].

The mean duration of hair loss in AGA patients in the current study
was 39.96 months, indicating that AGA is a gradually progressing
condition that develops over several years. Present findings align
with those of Segal AS, who noted that the majority of patients
sought treatment within 1-4 years of experiencing hair loss [33].
Gupta S et al., discovered that 50% of the patients experienced
hair loss for a period ranging from zero to five years [34]. Similarly,
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a Korean study conducted in 2012 demonstrated a comparable
duration of disease [35].

Previous studies have identified cardiovascular co-morbidities,
endocrine diseases, metabolic diseases and prostate hypertrophy
as strongly associated co-morbidities observed in male AGA [36].
In the present study, asthma was the only co-morbidity observed,
comprising 3% of the subjects, which suggests that asthma is not a
significantly associated finding. This result aligns with another study,
indicating that while some AGA patients may have asthma, it does not
appear to be a common or strongly associated co-morbidity [12].

In this study, 56 participants had a paternal history of AGA, while
12 reported a maternal history and 32 participants indicated no
family history. The higher occurrence of AGA among individuals
with a paternal lineage supports the known inheritance patterns of
autosomal dominant traits in males and autosomal recessive traits
in females. This implies that males with affected fathers are more
likely to develop AGA themselves. Additionally, the maternal family
history emphasises the potential genetic influence from the maternal
side [37]. In line with this, Jang WS et al., discovered that paternal
AGA had a more notable impact on AGA expression than maternal
influences [38]. Despite AGA being recognised as a polygenic
trait, its specific inheritance pattern is still not fully understood.
The findings of present study emphasise the critical role of family
history in AGA, particularly on the paternal side, in determining the
condition’s expression.

The determined BMI was within normal limits, as the majority
of enrolled patients in the study were in the younger age group.
The association between BMI and male AGA was found to be
statistically insignificant. The correlation between BMI and male AGA
remains uncertain, as previous literature suggested a significant link
between higher BMI and male AGA, while newer research found
no association in affected male AGA patients, which aligns with the
findings of the present study [39-41].

Fifty-six individuals acknowledged the use of alcohol, while 44
refrained from its consumption. This was consistent with previous
studies that have shown a higher prevalence of alcohol use among
male AGA patients [12]. To provide a more accurate assessment
of alcohol consumption patterns, the AUDIT scale was employed,
which is superior to previous methods that relied on binary
responses. The AUDIT scale is an internationally recognised tool for
identifying alcohol-related issues and offers a thorough evaluation
of the quantity, duration and frequency of alcohol intake [27]. As
such, the versatility and reliability of the AUDIT scale established a
valid association between alcohol consumption and male AGA risk
in our study.

The results revealed that 16 participants scored within the 1-7
range, indicating low to moderate alcohol consumption; 27
participants scored between 8-14, suggesting moderate to high
intake, with a smaller group of 13 participants scoring more than
15, indicative of potential alcohol-related issues. Notably, a clear
association emerged between the severity of AGA and alcohol
intake, as evidenced by the progressive increase in AUDIT scores
from a mean of 2.8 in Grade | to 13.2 in Grade VII, with a statistically
significant result (p-value=0.0006). These findings underscore the
importance of evaluating alcohol use in AGA patients, particularly
those exhibiting more severe conditions, as part of more
comprehensive patient care.

Present study corroborates the findings of Nargis T et al., which
reinforce the association between increased alcohol consumption
and the severity of AGA, while Danesh-Shakiba M et al., found no
significant link between alcohol consumption and AGA severity
[12,16]. This possible association can be explained by alcohol-
induced metabolic alterations disrupting the body’s macro- and
microelement homeostasis, thereby influencing hair growth
processes [17].
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The comparison of findings in this study with existing literature
emphasises a strong connection between smoking and hair
loss, shedding light on multiple potential ways in which smoking
exacerbates AGA. Present study data, which indicate that 64% of
the participants were smokers, closely correspond with a recent
meta-analysis conducted by Gupta AK et al., which recognised
smoking as a significant risk factor for male AGA [42]. Participants
designated as Grade VIl in present study demonstrated a notable
rise in their average smoking index of 32.80+21.43, suggesting
significant smoking exposure compared to lower grades. The
findings of this study indicate an association between higher smoking
indices and increased severity of male AGA, consistent with Fortes
C et al.,’s discovery of a correlation between smoking severity and
AGA in men [10]. The possible mechanisms related to smoking as
a risk factor, along with its association with greater disease severity
in male AGA, as noted by several studies, include oxidative damage
to the microvasculature of the dermal hair papilla and genotoxic
effects on hair follicles [43]. Additionally, although present study
data did not establish a clear association between smoking status
and the onset of AGA, it highlights the multifaceted nature of this
relationship, pointing to the need for further investigation to fully
understand the underlying pathways involved.

This research evaluated the levels of psychological stress in patients
with different degrees of AGA using the DASS-21 scale. However,
statistically significant findings were not obtained (p-value=0.351),
which was consistent with the conclusions drawn by Lewinsohn PM
et al. and Huang C et al., [44,45]. Nevertheless, the results of this
study differ from a recent systematic review by Aukerman EL and
Jafferany M, which indicated an association between psychological
stress and AGA [46]. The inconsistencies in these results might
be attributed to diverse cultural values, individual differences in
coping mechanisms for psychological stress, satisfaction with
one’s external appearance, healthcare-seeking behaviour and the
availability of affordable treatment options among study participants
in various regions around the globe. Nonetheless, further research is
necessary to discern the role of psychological stress in male AGA.

Limitation(s)

The cross-sectional design of the study limits the ability to establish
causal relationships between predictor variables and the severity
of AGA. The study’s reliance on a specific patient population or
recruitment from a particular clinical setting may introduce sampling
biasandlimitthe generalisability of the findings to broader populations.
Future studies should aim for more diverse and representative
samples. The reliance on self-reported data for variables such as
alcohol consumption and smoking may introduce recall bias and
underreporting. Utilising objective measures or corroborating self-
reports with biochemical assays could enhance data accuracy.
Furthermore, the study’s findings may not apply to populations
with different demographic characteristics or cultural backgrounds.
Therefore, replication of the study in diverse populations is essential
to confirm the generalisability of the results. Despite statistical
adjustments, the presence of unmeasured or residual confounding
variables could influence the observed associations. Future studies
should consider additional confounders and employ robust statistical
methods to address potential biases.

CONCLUSION(S)

The presence of a greater percentage of younger participants in the
current study, which assessed the lifestyle characteristics among
100 adult men with AGA, enabled the early identification of lifestyle
risk factors that might potentially slow disease progression as well
as minimise its severity. The key findings of this study were the
associations between alcohol consumption and cigarette smoking
with male AGA and its severity, among the various lifestyle risk
factors assessed in male AGA. The evaluation of lifestyle risk factors
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supports the idea that multifaceted mechanisms are involved in
male AGA. Modifying daily habits to avoid or limit these risk factors
may help slow down AGA progression and aid in the development
of new interventions in future studies.
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