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INTRODUCTION

Androgenetic alopecia (AGA) is a multifactorial 
disorder with progressive hair loss in specific patterns 
depending on circulating androgens in genetically 
predisposed individuals. It is characterized by stepwise 
miniaturization of the hair follicle, resulting from an 
alteration in the hair cycle dynamics, leading to vellus 
transformation of terminal hair follicle. Metabolic 
syndrome (MetS) is a group of metabolic disorders such 
as glucose intolerance, insulin resistance (IR), central 
obesity, dyslipidemia, and hypertension associated with 
increased risk of cardiovascular disease [1].

A previously reported association between AGA and 
chronic diseases, including hypertension, abnormal 

serum lipid profiles, obesity, insulin resistance, 
and cardiovascular disease (CVD) remains poorly 
understood [2]. Corroborating the association between 
metabolic syndrome and AGA may provide another 
clue to the clinical signs and symptoms related to 
both diseases [1]. Therefore, the present study was 
conducted to assess the association between AGA 
and metabolic syndrome and to study the clinico-
epidemiological profile of AGA in Northeast India.

MATERIALS AND METHODS

A cross-sectional study was conducted on 150 patients 
with AGA attending the outpatient department of 
dermatology at the Regional Institute of Medical 
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Sciences in Imphal, Manipur, for 24 months from 
September 2017 to August 2019. All patients presenting 
with AGA within the age group of 20–65 years were 
included, and those suffering from other types of 
alopecia and on glucocorticoid treatment within the 
previous six months were excluded. Proforma was 
filled and general physical examination and relevant 
systemic and clinical examinations were performed 
after obtaining informed consent. The degree of 
hair loss was assessed and classified according to the 
Hamilton and Norwood classification in males and 
the Ludwig classification in females. The diagnosis of 
MetS was based on criteria defined by the National 
Cholesterol Education Program Adult Treatment Panel 
III (NCEP ATP III). Subjects were required to have 
three or more of the following: i) waist circumference 
(WC) > 90 cm in men and > 80 cm in women, 
ii) serum triglycerides (TG) ≥ 150mg/dL, (iii) high-
density  lipoprotein  (HDL) ≤ 40 mg/dL,  iv)  fasting 
blood  glucose  ≥  110 mg/dL,  v)  blood  pressure 
≥ 130/85 mmHg.

Analysis was done with IBM SPSS Statistics 21 
(IBM Corp. 1995, 2012). Descriptive statistics such 
as frequencies, percentages, means with standard 
deviations, and medians were used. The chi-squared 
test was used to assess the associations. The unpaired 
t-test was used to compare continuous variables. 
A p value < 0.05 was considered statistically significant.

Ethics Statement

Ethical approval was obtained from the institute ethics 
committee.

RESULTS

The study included 150 patients. More than one-
third of the cases were between 31–40 years of age 
(44%), followed by 20–30 (35.3%), 41–50 (12%), and 
51–65 (8.7%) years, with a mean age of 32.92 ± 7.98. 
More than half of the cases were males (65.3%).

Grade III was the most common (27.6%), and grade VIII 
was the least common type of hair loss (5.1%) among 
the males (Hamilton Norwood classification), and 
grade I (55.8%) was the most common and grade III 
was least among the females (Ludwig classification) 
(Table 1).

A family history for AGA was the most common 
(91 cases; 60.7%) family history noted in patients with 

AGA, followed by hypertension in 53 patients (35.3%) 
and dyslipidemia in 39 (26%).

The prevalence of MetS in the study was 36% 
(54 patients). HDL was significantly (p = 0.03) lower 
among MetS cases than those without MetS. However, 
there was no significant (p > 0.05) difference in other 
biochemical parameters between AGA cases with and 
those without MetS (Table 2).

The components of MetS such as high WC, low-level 
HDL, and hypertension were significantly (p < 0.05) 
associated with cases of AGA with MetS. None of the 
other components of MetS were significantly (p > 0.05) 
associated with AGA (Table 3).

There was no significant (p > 0.05) association of AGA 
grades with the prevalence of MetS among both males 
and females.

When we compared the prevalence of the components 
of metabolic syndrome and other associated systemic 
diseases in the men and women with AGA grades, 
hypertension was present among all men of grades VI 
and VII and all women of grade III (Table 4).

DISCUSSION

In androgenetic alopecia, there is androgen dependent 
conversion of the terminal scalp hairs into miniaturized 
vellus hairs [3]. It is usually observed on the vertex 
and fronto-temporal area in men and central thinning 

Table 1: Distribution of type of hair loss depending on sex
Type of Hair Loss Males (n = 98) Females (n = 52) p value1

No. % No. %
I 13 13.3 29 55.8 NA
II 26 26.5 17 32.7
III 27 27.6 6 11.5
IV 10 10.2 0 0.0
V 7 7.1 0 0.0
VI 10 10.2 0 0.0
VII 5 5.1 0 0.0

1: Chi‑squared test, NA: Not applicable

Table 2: Comparison of the biochemical profile between AGA 
cases with and without MetS (n = 150)
Biochemical Profile With MetS Without MetS p value1

Total cholesterol (mg/dL) 165.50±50.21 171.77±50.38 0.46
S. triglycerides (mg/dL) 128.83±32.17 137.84±31.50 0.09
HDL (mg/dL) 52.18±17.68 58.48±16.22 0.03*
FBS (mg/dL) 92.52±22.50 97.34±25.11 0.24
TSH (mu/L) 3.34±3.32 2.54±2.34 0.08
CRP (mg/L) 2.16±0.92 2.37±1.02 0.21
ESR (mm/hr) 10.68±4.76 10.38±4.88 0.72

1: Unpaired t‑test
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of the crown with preserved frontal hairline seen in 
women. Increased 5 alpha-reductase activity with 
dihydrotestosterone (DHT) levels are implicated in the 
pathogenesis [4,5]. Hyperinsulinemia found in AGA 
patients favors vasoconstriction resulting in nutritional 
deficit in scalp hair follicles which is an important 
component of MetS also [6].

In the present study, the majority of AGA cases was 
between 31 and 40 (44%) years of age, with a mean age 
of 32.92 ± 7.98 years. This was in contrast to a study 
conducted by Wang et al. [7], in which the majority 
of the AGA patients belonged to the age group of 
40 to 49 years (38.66%), followed by 20 to 29 years, 
and the mean age of presentation was 42.6 years 
(SD = 8.03 years).

In our study, more than half of the cases were males 
98 (65.3%), compared to a study conducted by Devi 
et al. [8], in which 53.33% were males. In the present 
study, grade II hair loss of the Hamilton Norwood 
scale was the most common type of hair loss (28.7%). 
Grade I was the second most common type of hair loss 
(28%) and grade VII was the least common type of hair 
loss (3.3%). This study was in conformity with a study 
done by Wang et al. [7] and Shankar et al. [9], who 

also found grade II AGA to be the commonest type. 
In a study done by Batra et al. [10], more severe grades 
III and IV were the most common types (32% each).

In the present study, when each component of 
metabolic syndrome was considered individually, 
statistical association (p < 0.05) was identified for waist 
circumference, blood pressure, and HDL. Associations 
for the other components (TG, blood glucose, total 
cholesterol) were not statistically significant. Waist 
circumference was increased in 37 (80.4%) cases of 
AGA with MetS and 9 (9.6%) without MetS. This was 
in agreement with a study done by Devi et al. [8], who 
found that a high prevalence of abdominal obesity was 
in 25 (33.3%) cases of AGA and 11 (14.6%) controls 
with a significant p value (0.007). Similar findings were 
seen in studies done by Banger et al. [11] and Acibucu 
et al. [12].

In this study, hypertension was present in 81.1% of 
AGA cases with MetS and 18.9% of AGA without MetS 
with significant (p = 0.001) association. This was in 
conformity with studies done by Devi et al. [8] and 
Banger et al. [11]. The androgen-mediated receptors in 
the arterial wall endothelium and high serum androgen 
levels in AGA cases contribute to the proliferation 

Table 3: Components of MetS in patients of AGA with and without metabolic syndrome (National Cholesterol Education Program: Adult 
Treatment Panel III)
Biochemical Parameter# Total No. of  

Cases (n = 150)
With MetS (54) Without MetS (94) p value1

No. % No. % No. %
WC (> 90 cm in men, > 80 cm in women) 46 30.7 37 80.4 9 19.6 0.005*
Hypercholesterolemia > 200 mg/dL 58 38.7 18 31.0 40 69.0 0.31
Hypertriglyceridemia > 150 mg/dL 64 42.7 18 28.1 46 71.9 0.08
Low‑level HDL < 40 md/dL 43 28.7 33 76.7 10 23.3 0.03*
Diabetes mellitus FBS > 100 mg/dL 46 30.7 13 28.3 33 71.7 0.18
Hypertension > 130/85 mmHg 53 35.3 43 81.1 10 18.9 0.001*

1: Chi‑squared test, *: Significant, #: Multiple response

Table 4: Prevalence of the components of metabolic syndrome and other systemic diseases in the men and women with AGA (Hamilton 
Norwood and Ludwig classifications)
Sex AGA Grade HTN DM WC (cm) BMI >25 Dyslipidemia Heart disease Others No. of Cases (%)

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Males I 0 (0.0) 0 (0.0) 2 (15.4) 2 (15.4) 8 (61.5) 0 (0.0) 0 (0.0) 13

II 10 (38.5) 4 (15.4) 5 (19.2) 5 (19.2) 12 (46.2) 0 (0.0) 0 (0.0) 26
III 7 (25.9) 4 (14.8) 5 (18.5) 5 (18.5) 15 (55.6) 0 (0.0) 0 (0.0) 27
IV 9 (90.0) 10 (100.0) 9 (90.0) 8 (80.0) 2 (20.0) 0 (0.0) 0 (0.0) 10
V 1 (14.3) 2 (28.6) 1 (14.3) 2 (28.6) 3 (42.9) 0 (0.0) 0 (0.0) 7
VI 10 (100.0) 9 (90.0) 8 (80.0) 8 (80.0) 5 (50.0) 1 (10.0) 0 (0.0) 10
VII 5 (100.0) 5 (100.0) 4 (80.0) 5 (100.0) 0 (0.0) 4 (80.0) 0 (0.0) 5

TOTAL 98
Females I 0 (0.0) 0 (0.0) 5 (17.2) 5 (17.2) 8 (27.6) 0 (0.0) 2 (6.9) 29

II 5 (29.4) 6 (35.3) 5 (29.4) 5 (29.4) 7 (41.2) 0 (0.0) 1 (5.9) 17
III 6 (100.0) 6 (100.0) 2 (33.3) 2 (33.3) 3 (50.0) 1 (16.7) 1 (16.7) 6

TOTAL 52
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of smooth muscle cells in vessels and increase the 
tendency for hypertension. Another explanation 
for this association is the binding of androgens to 
mineralocorticoid receptors, favoring increased BP or 
increased peripheral sensitivity to androgens despite 
their normal circulating levels [5].

Low-level HDL was significantly associated (p < 0.03) 
with 33 (76.7%) cases of AGA with MetS and 10 (23.3%) 
cases without MetS in our study, which was in 
concordance with Devi et al. [8] and Arias-Santiago 
et al. [13]. However, the low HDL levels may be part 
of the general Indian population, as found in studies 
by Enas et al. [14] and Sawant et al. [15].

Androgens were proven to decrease HDL levels in 
experimental studies. High values of TGs and low 
values of HDL were associated with a transition from 
atheroma to atherothrombosis. A negative gradient 
relationship between the level of HDL and the risk 
for moderate or severe AGA (i.e., the higher the HDL 
level, the lower the risk for moderate or severe AGA) 
was demonstrated. Therefore, investigation and control 
of lipid profiles in patients with AGA may be important 
to reduce this risk.

Regarding the family history, in the present study, we 
found a significant association between the presence 
of AGA and a family history of AGA in 91 (60.7%) 
cases of AGA, followed by hypertension 57 (38%), 
dyslipidemia 39 (26%), diabetes mellitus 37 (24.7%), 
thyroid disorder 19 (12.7%). This was in agreement 
with a study done by Bas et al. [16] who also reported 
that AGA was the most common family history among 
cases of AGA.

In this study, higher fasting blood sugar levels 
and hypertriglyceridemia showed an insignificant 
association with AGA, which was in contrast with a study 
by Devi et al. [8], who reported a statistical significance 
of high fasting blood sugar and hypertriglyceridemia 
with AGA.

In the present study, the prevalence of MetS in AGA 
patients was 36%. It was seen in 35.7% of the males and 
36.5% of the females. This finding was in agreement 
with a study by Devi et al. [8], in which the prevalence 
of MS was found in 25 cases (33.3%) (18 males and 
7 females). Chronic inflammation occurring in AGA 
with the associated increase in proinflammatory 
cytokines in the arterial wall may contribute to the 
associated cardiovascular disease [6].

In the present study, we were unable to find any 
significant (p > 0.05) association of AGA grades with 
the prevalence of MetS among both males and females.

The limitations of our study included small sample 
size, a cross-sectional design of the study, and lack of 
control groups in the study.

CONCLUSION

AGA could be considered a predictor of MetS. 
Patients with an early onset and higher grades of AGA 
should be routinely screened for MetS, which will 
help in preventing long-term complications such as 
cardiovascular diseases.

Statement of Human and Animal Rights

All the procedures followed were in accordance with the ethical 
standards of the responsible committee on human experimentation 
(institutional and national) and with the 2008 revision of the 
Declaration of Helsinki of 1975.
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Informed consent for participation in this study was obtained from 
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