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Purpose: The association of androgenetic alopecia (AGA) with cardiovascular risk factors
including hypertension, smoking and high body mass index (BMI) has been investigated in
several studies. However, the results are discrepant. The aim of the present study was to
evaluate the association of AGA with anthropometrics, blood pressure and lifestyle habits.
Patients and Methods: In this case-control study, 256 men with AGA and 256 agematched healthy controls were evaluated. Systolic and diastolic blood pressures, as well as
anthropometric indices were measured. Data on lifestyle habits including smoking, hookah
use and alcohol consumption were also collected.
Results: Patients with AGA had signiﬁcantly lower BMI and lower waist to hip ratio as
compared to controls (p = 0.012 and p = 0.002, respectively). Other anthropometrics as well
as mean systolic and diastolic blood pressures were not signiﬁcantly different between the
two groups. There was no signiﬁcant difference between patients and controls in terms of
lifestyle habits. Patients with severe AGA (Norwood-Hamilton classiﬁcation type IV-VII)
had signiﬁcantly higher systolic and diastolic blood pressures as compared to those with mild
to moderate AGA (Norwood-Hamilton classiﬁcation type II, III), but the mean age of the
former group was also signiﬁcantly higher (p < 0.001).
Conclusion: In contrast to some previous studies, our ﬁndings did not show a signiﬁcant
association between certain cardiovascular risk factors (such as hypertension and smoking)
and AGA. Although lower BMI and lower waist to hip ratio were observed in the patient
group, these values were within normal limits and therefore not biologically signiﬁcant.
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Androgenetic alopecia is considered to be the most prevalent form of hair loss,1 and
an interaction between genetic and environmental factors (including circulating
androgens) is believed to be involved in its etiopathogenesis.2 Some studies have
claimed that androgenetic alopecia may be associated with hypertension, metabolic
syndrome, central obesity and other cardiovascular risk factors.3–7 For example, it
has been shown that body mass index (BMI) of male patients with androgenetic
alopecia may be higher than BMI of healthy controls and higher BMI might be
correlated with lower level of zinc in hair, which in turn, may have a role in the
pathogenesis of androgenetic alopecia.8 There are other studies that show that
moderate or severe androgenetic alopecia may be associated with the combination
of high BMI and smoking.9 The mechanism by which smoking may induce
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androgenetic alopecia is not completely recognized, but
damage to blood supply of hair follicles, increased oxidative stress and aromatase inhibition (which causes
a hypoestrogenic state) may be involved.10 Conversely,
some studies have denied any relationship between high
BMI or smoking and androgenetic alopecia.11
The association of hypertension and androgenetic alopecia has also been investigated in several studies, but the
results are discrepant. Some studies show a strong relationship between androgenetic alopecia and hypertension,12
while others fail to show such association.13
Furthermore, the possible relationship between anthropometric indices (such as waist circumference) and androgenetic
alopecia has been investigated in several previous studies, but
they also yielded inconsistent results. Some studies have
clearly shown that waist circumference (WC) may be higher
in patients with androgenetic alopecia as compared to control
subjects,14,15 while other studies have claimed that WC may
be lower in androgenetic alopecia patients.16
The aim of the present study was to examine the
association of androgenetic alopecia with anthropometric
indices (BMI, waist and hip circumferences), blood pressure and lifestyle habits (smoking, hookah use and alcohol
consumption).

Patients and Methods
Written informed consent was obtained from all study participants and the study protocol was approved by the ethics
committee of Hamadan University of Medical Sciences
(ethics code: IR.UMSHA.REC.1396.605). The study was
carried out in accordance with the Declaration of Helsinki
(1975, revised in 2000).

Study Participants
This was a case-control study. Two hundred ﬁfty-six male
patients with androgenetic alopecia were recruited from
the outpatient clinic of dermatology, Sina Hospital,
Hamadan, Iran from January 2018 to September 2018.
Two hundred ﬁfty-six age-matched male volunteers without androgenetic alopecia (serving as controls) were also
included in the study. Participants’ age and familial history
of androgenetic alopecia, as well as smoking (including
cigarette and hookah) and alcohol drinking habits were
recorded. Those who had smoked cigarettes or hookah in
the past 30 days were considered cigarette smokers or
hookah smokers, respectively. In addition, those who had
used any alcoholic beverages during the past 30 days were
considered alcohol consumers. The Norwood-Hamilton
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scale17 was employed to determine the presence and severity of androgenetic alopecia in all study participants by
one single physician. The applied inclusion criteria for
patients with androgenetic alopecia were: male individuals
aged ≥20 years, Norwood-Hamilton scale ≥ II. The control
group was also selected from ≥20 year-old male subjects
without androgenetic alopecia. The applied exclusion criteria were as follows: administration of androgens, antiandrogens, systemic corticosteroids, thyroid hormones and
anti-hair loss medications since 3 months ago, history of
any illness or surgery or accident that required hospitalization during the last 3 months, thyroid diseases, cushing
disease, diet-induced weight loss during the last 3 months,
history of malignancy and history of liposuction or other
body contouring procedures that may have effects on hip
or waist circumference.

Anthropometric and Blood Pressure
Measurements
All anthropometric measurements were carried out by the
same physician. Weight and height were measured with
light clothes and barefoot on a column scale with height
rod (Seca, Hamburg, Germany). Weight was recorded to
the nearest 100 g and height was measured to the nearest
0.5 cm with the patient’s feet together and bare. For Body
Mass Index (BMI) calculation, weight (in kilograms) was
divided by the square of height (in meters squared). Waist
and hip circumferences were obtained with a ﬂexible tape
measure. In order to measure waist circumference, midway between the lowest margin of the rib cage and the top
of iliac crest was considered at the end of patient’s normal
expiration. Hip circumference was measured at the level of
maximum protrusion of the buttocks.
Blood pressure of each subject was taken twice using
a mercury sphygmomanometer in seated position after
20 mins of rest, and the average of two measurements was
recorded. High blood pressure was deﬁned as systolic blood
pressure ≥140 mmHg and/or diastolic blood pressure ≥90
mmHg.

Statistical Analysis
Statistical analysis was performed using SPSS version 16.0
software (SPSS Inc., Chicago, IL, USA). Quantitative variables were demonstrated as mean ± standard deviation.
Frequency and percentage were used to summarize qualitative variables. Independent samples t-test was applied to
compare means between the two groups (patients and
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controls). Chi-square test was used to examine the association between categorical variables. The level of statistical
signiﬁcance was set at p < 0.05.

Results
A total of 256 patients, as well as 256 age-matched healthy
individuals (as control subjects) were included in the study.
There was no statistically signiﬁcant difference between
mean age of patients and control subjects (38.33 ± 8.85
years versus 38.40 ± 8.59 years, respectively. P = 0.935).
In patients’ group, there was a positive family history
of androgenetic alopecia in ﬁrst degree relatives of 124
patients (48.4%) and second-degree relatives of 43 patients
(16.8%), while 89 patients (34.8%) did not have positive
family history. In controls’ group, 22 (8.6%) had positive
family history of androgenetic alopecia in their ﬁrst degree
relatives and 40 (15.6%) in their second-degree relatives,
while the remaining 194 (75.8%) had no positive family
history. There was a statistically signiﬁcant difference
between patients and controls in terms of positive family
history (p < 0.001).
Mean values of BMI, waist circumference (WC) and hip
circumference (HC) in patients were 23.13 ± 3.43 kg/m2,
88.16 ± 11.06 cm, and 105.46 ± 9.79 cm. In control subjects,
mean values of BMI, WC and HC were as follows: 23.86 ±
3.09 kg/m2, 89.66 ± 10.10 cm and 106.58 ± 9.01 cm. The
difference between mean values of BMI was statistically signiﬁcant (p = 0.012). However, mean values of WC and HC
were not signiﬁcantly different between the two groups (p =
0.110 and p = 0.178, respectively). Waist to hip circumference
ratio in controls was signiﬁcantly higher than patients (0.839 ±
0.037 versus 0.829 ± 0.038, p = 0.002).
There was no statistically signiﬁcant difference between
mean systolic blood pressure of patients and mean systolic
blood pressure of controls (115.7 ± 10.5 mm Hg versus 116.8

± 10.3 mm Hg, p = 0.252). Mean diastolic blood pressure of
control subjects was higher than mean diastolic blood pressure
of patients, but the difference was not statistically signiﬁcant
(75.9 ± 7.9 mmHg versus 75.4 ± 10.2 mm Hg, p = 0.523).
Table 1 summarizes the distribution of anthropometrics and
blood pressure values among patients and controls.
In patients’ group, there were 72 (28.1%) smokers and
the remaining 184 (71.9%) were non-smokers. In controls’
group, there were 66 (25.8%) smokers and the remaining
190 (74.2%) were non-smokers. There was no statistically
signiﬁcant difference between the two groups in terms of
smoking (p = 0.550).
There were 36 (14%) hookah (smoking water pipe)
users in patients with androgenetic alopecia, while in controls’ group, there were 38 (14.8%) hookah (smoking
water pipe) users and the difference between the two
groups were not statistically signiﬁcant (p = 0.801).
We found 26 (10.1%) alcohol consumers in patients
with androgenetic alopecia, while in controls’ group there
were 20 (7.8%) alcohol consumers and the difference
between the two groups was not statistically signiﬁcant
(p = 0.353). Table 2 summarizes the distribution of lifestyle habits among cases and controls.
There were 28 patients (10.9%) with androgenetic alopecia who also had high blood pressure, while in controls’
group there were 26 (10.1%) hypertensive individuals and
the difference between the two groups was not statistically
signiﬁcant (p = 0.773).
One hundred fourteen patients (44.5%) had severe hair
loss (Norwood-Hamilton classiﬁcation type IV-VII), and
the remaining 142 (55.4%) had mild to moderate hair loss
(Norwood-Hamilton classiﬁcation type II, III). Mean age of
patients with severe hair loss was signiﬁcantly higher than
mean age of patients with mild to moderate hair loss (44.40
± 6.90 years versus 33.46 ± 7.06 years, p < 0.001).

Table 1 Distribution of Anthropometric Indices and Blood Pressure in Patients and Controls
Parameters

Group

P value***

Normal Range

Control

Case

BMI (kg/m2; mean ± SD)
Waist circum (cm; mean ± SD)

23.86 ± 3.09
89.66 ±10.10

23.13 ± 3.43
88.16 ±11.06

0.012
0.110

18.5–24.9*
< 94*

Hip circum (cm; mean ± SD)

106.58 ±9.01

105.46 ± 9.79

0.178

87.36–107.12*

Waist to hip ratio (mean ± SD)
Systolic BP (mm Hg; mean ± SD)

0.839 ± 0.037
116.8 ± 10.3

0.829 ± 0.038
115.7 ± 10.5

0.002
0.252

< 0.9*
<120**

Diastolic BP (mm Hg; mean ± SD)

75.9 ± 7.9

75.4 ± 10.2

0.523

<80**

Notes: *According to WHO Expert Consultation (2008). **According to American Heart Association guidelines (2017). ***P-value for independent samples t-test.
Abbreviations: BMI, Body Mass Index; Waist circum, Waist circumference; Hip circum, Hip circumference; BP, Blood pressure.
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Groups

Smoking

No

Yes

Hookah

Alcohol

Use

Use

No

Yes

No

Table 4 Distribution of Smoking, Hookah Use and Alcohol
Consumption in Patients with Mild to Moderate versus Severe AGA
Groups

Smoking

No

Yes

Yes

Hookah

Alcohol

Use

Use

No

Yes

No

Yes

Patients with AGA

184

72

220

36

230

26

Mild to moderate AGA

106

36

110

32

130

12

Controls

190

66

218

38

236

20

Severe AGA

78

36

110

4

100

14

P value (Chi-square test)

0.550

P value (Chi-square test)

0.276

0.801

0.353

Mean values of BMI, waist circumference, hip circumference and waist to hip ratio were not signiﬁcantly different between patients with severe hair loss and those
with mild to moderate hair loss (p = 0.190, p = 0.279,
p = 0.578 and p = 0.085, respectively).
Patients with severe hair loss had signiﬁcantly higher
systolic blood pressures as compared to those with mild to
moderate hair loss (120.7 ± 10.4 mm Hg versus 111.8 ±
8.7 mm Hg, p < 0.001). Mean value of diastolic blood
pressure was also signiﬁcantly higher in patients with
severe hair loss (78.9 ± 10.7 mm Hg versus 72.6 ±
8.8 mm Hg, p < 0.001). Table 3 summarizes the distribution
of age, anthropometric indices and blood pressure among
patients with mild to moderate versus severe hair loss.
Positive family history was signiﬁcantly more prevalent
in patients with mild to moderate hair loss, as compared to
patients with severe hair loss (71% versus 57%, p = 0.027).
Although smoking and alcohol consuming were not signiﬁcantly more common in patients with mild to moderate hair
loss compared to those with severe hair loss (p = 0.276, p =
0.313, respectively), hookah (smoking water pipe) use was
signiﬁcantly more prevalent in the former group (p < 0.001).
Table 4 summarizes the distribution of life-style habits
among patients with mild to moderate versus severe hair loss.

< 0.001

0.313

Discussion
The ﬁndings of the present study argue against the relationship between androgenetic alopecia and certain cardiovascular risk factors. We showed that mean values of BMI and
waist to hip ratio were signiﬁcantly lower in patients with
androgenetic alopecia as compared to control subjects.
However, the difference observed between cases and controls
in terms of BMI and waist to hip ratio may be biologically
non-signiﬁcant. In other words, although statistically signiﬁcant difference was observed between patients and controls
in terms of BMI and waist to hip ratio, this difference is
probably of no biological signiﬁcance. It is also worth mentioning that mean values of BMI in cases and controls are
both within normal limits. Patients with severe AGA had
signiﬁcantly higher systolic and diastolic blood pressures as
compared to those with mild to moderate AGA, but the mean
age of the former group was also signiﬁcantly higher. We also
found that mean values of WC, HC and systolic or diastolic
blood pressure are not signiﬁcantly different between
patients and control subjects. Although numerous studies
have investigated the probable relationship between androgenetic alopecia and cardiovascular risk factors, the results
are discrepant.11,16,18–20 Furthermore, the true pathophysiological mechanism by which androgenetic alopecia and

Table 3 Distribution of Age, Anthropometric Indices and Blood Pressure Among Patients with Mild to Moderate AGA versus Severe AGA
Parameters

Groups

P value* (Mild to Moderate
versus Severe AGA)

Mild to Moderate AGA

Severe AGA

Age (year; mean ± SD)

33.46±7.06

44.40±6.90

< 0.001

BMI (kg/m2; mean ± SD)
Waist circum (cm; mean ± SD)

22.88±3.57
87.49±11.43

23.45±3.24
89.00±10.57

0.190
0.279

Hip circum (cm; mean ± SD)

105.15±10.39

105.84±9.03

0.578

Waist to hip ratio (mean ± SD)
Systolic BP (mm Hg; mean ± SD)

0.82±0.04
111.80±8.72

0.83±0.04
120.70±10.40

0.085
< 0.001

Diastolic BP (mm Hg; mean ± SD)

72.60±8.80

78.90±10.70

< 0.001

Note: *P value for independent samples t–test.
Abbreviations: BMI, Body Mass Index; Waist circum, Waist circumference; Hip circum, Hip circumference; BP, Blood pressure.
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cardiovascular risk factors may be related has not been
clearly explained.
We believe that there may be certain explanations for
the inconsistency observed between the results of our
study and other studies that show a positive association
between cardiovascular risk factors and androgenetic alopecia. It should be emphasized that all our study participants were male, while in a study conducted by Yi and
colleagues no signiﬁcant relationship was found between
the prevalence of metabolic syndrome (as a cardiovascular
risk factor) and androgenetic alopecia in males. They also
observed no signiﬁcant association between each constituent of metabolic syndrome (such as waist circumference
and blood pressure) and androgenetic alopecia.21 In order
to shed a light on this gender-speciﬁc relationship between
androgenetic alopecia and metabolic syndrome, we should
take a look at the pathophysiology of androgenetic alopecia. Although the true pathogenic mechanism of androgenetic alopecia is not fully recognized, it is currently
believed that a polygenic contribution as well as endocrine
interaction is involved in its pathogenesis.22,23 The androgen receptor gene on chromosome Xq12 was probably one
of the ﬁrst genes related to androgenetic alopecia,24 but
some other genetic loci (such as chromosome 20p11 and
chromosome 3q26) have also been recognized.25,26
Interestingly, these loci may have no interaction with
androgen receptor locus on X chromosome and therefore
contribute to pathogenesis of androgenetic alopecia
independently.27 Moreover, several studies have also
shown that there may be no association between the etiology of female androgenetic alopecia and androgens.28–30
In other words, the etiopathogenesis of androgenetic alopecia in female patients may be different from males.
Although there are several studies that have investigated the link between certain cardiovascular risk factors
and androgenetic alopecia, the results are not consistent.
A recent case-control study conducted by Vora and colleagues has demonstrated that the prevalence of abdominal
obesity, hypertension and smoking is signiﬁcantly higher
among male patients with early-onset androgenetic alopecia as compared to controls. However, mean values of
BMI and WC were not signiﬁcantly different between
patients and controls. The investigators concluded that
the risk factors for cardiovascular disease are more prevalent among males with early-onset androgenetic
alopecia.3 In another study conducted by Vayá and colleagues on 50 male patients with early-onset androgenetic
alopecia, it was demonstrated that the prevalence of

Clinical, Cosmetic and Investigational Dermatology 2020:13

Danesh-Shakiba et al

metabolic syndrome or its components was not signiﬁcantly different between patients and controls. They also
found no statistically signiﬁcant difference between
patients and controls in terms of insulin resistance, lipid
levels (triglyceride, total cholesterol and HDL cholesterol)
or hormone levels (sex hormone binding globulin, testosterone and free androgen index). However, they demonstrated that patients with early-onset androgenetic alopecia
have increased levels of C-reactive protein and
lipoprotein(a).13 It can be concluded that the increased
risk of cardiovascular disease in patients with androgenetic
alopecia may be due to factors other than insulin resistance, increased lipid levels, metabolic syndrome or its
components. In another study conducted by Ozbas Gok
and colleagues, no signiﬁcant difference was observed
between patients with androgenetic alopecia and controls
in terms of weight, BMI, triglyceride, total cholesterol,
LDL, HDL and diastolic blood pressure. They even
found that mean values of waist circumference and fasting
blood glucose level were signiﬁcantly higher in controls as
compared to patients. However, in patients with androgenetic alopecia, mean value of systolic blood pressure was
signiﬁcantly higher.16 A recent study conducted by Chung
and colleagues showed that early-onset androgenetic alopecia may have no signiﬁcant association with certain
cardiovascular risk factors such as hypertension, increased
waist circumference, BMI or serum lipid levels.31
Strikingly, the ﬁndings of our study showed that patients
with androgenetic alopecia may have lower BMI and waist
to hip ratio as compared to healthy controls. This ﬁnding
may be attributable to confounding variables, such as
exercise habits. In fact, a recent study conducted by Choi
and colleagues has demonstrated that patients with androgenetic alopecia have more physical activity than normal
population.32 However, there is not sufﬁcient evidence
supporting this hypothesis. Hence, it is difﬁcult to deﬁnitely accept or reject it.
Several studies have also investigated the probable
association between risk habits (such as smoking and
alcohol consumption) with androgenetic alopecia. In
a study conducted by Fortes and colleagues, it was demonstrated that high BMI (25 or more) and smoking may be
associated with moderate or severe androgenetic alopecia.
However, no such association was found between wine
consumption and androgenetic alopecia.9 In another study
conducted by Park and colleagues, it was shown that
smoking and drinking are more prevalent in patients with
androgenetic alopecia, as compared to controls. They also
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showed that with increasing the severity of androgenetic
alopecia, the rate of smoking (but not drinking) also
increased. The true pathophysiologic mechanism by
which smoking may cause hair loss is not fully clariﬁed.
However, it has been suggested that local ischemia due to
vasoconstriction, DNA damage to follicular cells, impaired
tissue remodeling and production of pro-inﬂammatory
cytokines may be responsible.33–36 The ﬁndings of our
study did not conﬁrm a statistically signiﬁcant association
between risk habits (smoking and alcohol drinking) and
androgenetic alopecia. Similarly, a study conducted by
Salman and colleagues demonstrated no signiﬁcant association between these habits (smoking and alcohol consumption) and androgenetic alopecia.11

Conclusion
In contrast to some previous studies, the ﬁndings of our
study did not show a signiﬁcant association between certain cardiovascular risk factors (such as hypertension and
smoking habits) and androgenetic alopecia in male
patients. Strikingly, mean values of BMI and waist to hip
ratio were even lower in patients with androgenetic alopecia as compared to age-matched healthy controls. This
ﬁnding may be due to confounding variables such as
exercise habits. Further studies considering these variables
are therefore recommended.
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