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ABSTRACT

Introduction: Androgenetic alopecia (AGA) is defined as the commonest type of alopecia induced by androgens in
genetically predisposed individuals. AGA patients are associated withvarious disorders. Aim: To study association
of metabolic syndrome (MS) and insulin resistance (IR) in middle aged men with Androgenic alopecia. Material
& Methods: Sixty male patients attending the Dermatology OPD with AGA between 17-75years were included as
cases and 60 age-matched male patients were taken as controls. After obtaining the informed consent, all
participants are subjected to detailed history taking, complete physical and clinical examination. Clinical
examination including measurement of height, weight, waist circumference, BMI and blood pressure. And
measuring blood parameters like the fasting blood sugar, fasting lipid profile and fasting serum insulin was done.
Results: The mean duration of hair loss was 11.43+8.655 years. The number of participants were more between
30-60 years which was63.3%, focusing mainly middle-aged men. Family history of baldness was present in 75% of
cases. History of alcohol consumption and smoking were noted among 56.67% and 46.67% ofcases with AGA
respectively. Among 60 cases, 53.33% had metabolic syndrome and 40% had insulin resistance. Among AGA
patients with MS, increase in waist circumference was the most common feature (51.67%). Conclusion: Increased
prevalence of MS and IR was found among the middle-aged men with AGA. Patients with AGA and patients with
family history of AGA should be closely monitored lifelong, as they are at risk for coronary artery disease and
myocardial infarction in middle- aged men.

KEYWORDS: Androgenetic alopecia, Baldness, Insulin resistance, Metabolic syndrome, AGA, Cardiovascular
risk.

INTRODUCTION

Androgenetic alopecia (AGA) is a progressive process
that is genetically determined and causes a gradual
conversion of terminal hair into vellus hair.™
Androgenetic alopecia (AGA) is defined as the alopecia
induced b%/ androgens in genetically predisposed
individuals.'?

The characteristic "horseshoe” pattern occurs in men,
hair loss involving the temporal and vertex regions and

sparing of the occipital region.®! The type of hair loss is
different in women,and the prevalence is lower than that
in men. The onset of androgenetic alopecia is highly
variable and appears to be determined by sufficient
circulating androgens and the degree of genetic
predisposition.”! ~ AGA  results in  progressive
miniaturization of the hair follicles leading to vellus
transformation of terminal hair.

Androgenic alopecia is the most common type of non-
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scarring alopecia.l® Hamilton proposeda mutual interplay
of genetic factors, androgens, age factor as the cause of
Androgenic alopecia.l®!

Patients with premature Androgenic alopecia are
susceptible to diabetes, hypertension, metabolic
syndrome, cardiovascular diseases, and also premature
baldness can have a negativeimpact on the self-image and
self-esteem.®”! Insulin resistance is the underlying
physiopathology of metabolic syndrome (MS), which is
characterized by a cluster of conventional and
nonconventional cardiovascular risk factors. Insulin
resistance and hyperinsulinemia both are known to be
independent risk factors for coronary artery disease.™
Screening of early-onset AGA patients for identification
and intervention for metabolic syndrome, insulin
resistance and genetic risk factors can prevent the
development of cardiovascular disease.

The link between metabolic syndrome, insulin resistance
and androgenic alopecia in middle- aged men is not fully
understood.®! Hence this study is done to prevent the
early cardiovascular risks by early screening and follow-
ups.

MATERIAL AND METHODS

Study design: A hospital-based case-control study.
Study setting: Patients attending Dermatology OPD,
AVMC&H, Puducherry.

Sample Size: 120 participants (60 cases and 60 controls)
Duration of study: 2 years.

Statistical tests used

1) CHI-SQUARE TEST - To compare categorical
variables.

2) Student’s t-test — To compare parametric variables.
3) Multiple Logistic Regression (ODD’S ratio) — To

Along with, any two of the following

study theassociation.

Sixty male patients with androgenic alopecia with
Hamilton-Norwood classification I1lor more and between
18-75years were included as cases. Sixty male
participants without androgenic alopecia, matching age
group with that of cases were included as controls.

After obtaining the informed consent, all participants are
subjected to detailed history taking, complete physical
and clinical examination. A detailed history is taken,
including duration of baldness, family history, smoking,
alcohol consumption, reduced socialization, presence of
other systemic illnesses, concomitant intake of medicines
for other illnesses and previous treatment and procedures
for hair loss.

Clinical examination includes measurement of height,
weight, waist circumference, BMI and blood pressure.
Measuring blood parameters like the fasting blood sugar,
fasting lipid profile and fasting serum insulin. Blood
pressure was measured after subjects had been sitting for
tenminutes. The waist circumference was measured by
placing the measuring tape around the abdomen at the
level of the iliac crest. The BMI is calculated using the
equation: weight in kg/square of height in meters.
According to WHO guidelines, a BMI (kg/m? of <18.5
is categorized as underweight, BMI between 18.5 - 24.9
is categorized as normal, BMI between 25 to 29.9 is
overweight, and BMI >30 is categorized as obese.™

The diagnosis of metabolic syndrome is made based on
the new International Diabetes Federation criteria.l”
According to the new IDF definition for metabolic
syndrome, they must have Central obesity: >94cm for
Asian males.

Raised Triglycerides

>150mg/ dl or any treatment for lipidabnormality

Reduced hdl cholesterol <40mg/ dl in males

<50mg/ dl in females or any treatmentfor lipid abnormality

Raised blood pressure

systolic BP > 130 or diastolic BP >85mm Hg or treatment of previously
diagnosed hypertension

Raised fasting blood sugar |(FPG) > 100 mg/ dl or alreadydiagnosed type 2 diabetes

The diagnosis of insulin resistance is made based on
HOMA-IR criteria (As per homeostasis model
assessment of insulin resistance) = fasting insulin level
(WIU/mL) * Fasting blood sugarlevel (mmol/L) / 22.5) —
if the value is above 2.7, it indicates insulin resistance.l*”!
P-value of <0.05 was considered significant.

Then, finding out the association between androgenic
alopecia, metabolic syndrome and insulin resistance in
cases as well as controls. To advise the patients with
metabolic syndrome and insulin resistance for proper
treatment and regular follow-ups to prevent early
cardiovascular risks.
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RESULTS

The number of cases and controls were equal (60 each),
which were age-matched. Andthe mean age of cases and
controls  were  46.03£1529 and  45.98+15.31,
respectively. Among the participants, the number of
cases and controls were more in the middle age group
(30-60 years) as our study concentrates on middle-aged
men, which was 63.3% (38) each respectively. The
participants in cases and controls belonged to different
types of occupations.

The duration of hair loss was more between 1-10 years

Figure 2: AGA patient with Grade VI stage of hair loss.

(53.33%), followed by 11-20 years (26.67%), followed
by 21-30 years (13.33%), followed by <1 year (5%) and
lastly 31-40 years (1.67%) in our study. The mean
duration of baldness was 11.43+8.655 years. Family
history of AGA was more among the cases (75%)
compared to controls (21.67%). AGA and family history
of AGA were significantly related to each other denoting
the genetic association (p- <0.00001*). Among the
participants with positive family history, MS (p-0.0168%)
and IR (p-0.01492*) were higher in cases compared to
controls.
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Among 60 cases, home remedies were used by 58.33%
(35) of people. Proper treatment from the dermatologist
was taken by only 26.67% (16) of the cases. Alcohol
consumption was more in cases (56.67%) compared to
controls (30%) showing significance (p- 0.0032*). In
patients with H/O alcohol consumption, MS and IR were
more among cases (21 and 15 respectively) than controls
(3 and 6 respectively). History of smoking was more
among the cases (46.67%) than controls (26.67%).
56.67% of cases had reduced socialization among the 60
participants.

According to the Norwood-Hamilton grading, 33.33% of
cases belonged to grade 1V, followed by 25% of cases in
grade V, 16.67% in grade Il vertex, 11.67% of cases

each in grade 11l and VI, and 1.67% of cases in grade VII
respectively. The mean fasting insulin levels were
9.01+6.67 in cases and 8.10%+4.27 in controls. Among
120 people, 53.33%of cases and 13.33% of controls had
metabolic syndrome. And 40% of cases and 18.33% of
controls had insulin resistance.

Metabolic syndrome in patients with AGA had
significantly higher occurrence (p- 0.0001%). In cases,
53.3% of participants had MS, while in controls only
13.3% had MS. This shows the strong association of
Metabolic syndrome with AGA. In our study, 40% of
participants had IR compared to controls, who were
18.3%. This shows the strong associationbetween IR and
participants with AGA(p-0.009%). [TABLE 1]

Table 1: Association between metabolic syndrome, insulinresistance and androgenic alopecia.

Androgenic alopecia P value
Absent Present
Metabolic Syndrome /Absent 52 86.7% 28 46.6%
Present 813.3% 3253.3% 0.0001*
Total 60 100.0% 60 100.0%
Androgenic Alopecia P value
Absent Present
Insulin resistance Absent 49 (81.7%) 36(60%)
Present 11 (18.3%) 24(40%) 0.009*
Total 60 100.0% 60 100.0% '

*- denotes statistical significance

Among AGA patients with MS, an increase in waist
circumference was the most common feature (51.67%),
followed by an increase in FBS (46.67%),
hypertriglyceridemia (45%), increase in systolic BP

Table 2: Parameters of Metabolic syndrome.

(41.67%), increase in diastolic BP (40%) and reduced
HDL (25%). There was a statistically
significantassociation between the presence of MS and
all theindividual components of MS. [TABLE 2]

MS
CASES PRESENT ABSENT TOTAL P-VALUE
WAIST CIRCUMFERENCE >94cms 32 9 41 0.006*
SYSTOLIC BP >130mm Hg 25 5 30 0.008*
DIASTOLIC BP >85mm Hg 24 10 34 0.006*
FBS >100mg/dl 28 9 37 <0.00001*
TGL >150mg/dl 27 9 36 0.002*
HDL <40mg/dl 15 4 19 0.0014*

*- denotes statistical significance

DISCUSSION

Of the 120 participants studied, 60 were cases, and 60
were controls. The majority of the cases andcontrols
belonged to the age group between 30-60 years (63.3%),
and 18.3% belonged to the age group <30 years and >60
years, each respectively. The mean age of thecases and
controls were 46.03+15.29 years and 45.98+15.31 years,
respectively.

Naglaa et al. observed a mean age of 44.16+8.48 years in
cases and 44.08+8.54 years in controls, which was
similar to our findings.™! Arias Santiago et al. observed
similar mean age in his study where the mean age of
cases was 49.2+9.4 years and controls were 47.1+6.3

years, respectively.*? In a study by Ola Ahmed et al. the
mean age of the cases was 40.09+10.57, and that of
controls were 37.85+9.48 years.'® Sadighha et al.
observed mean age of 40.6+9.5 years and 39.5+8.7 years
in cases and controls, respectively." The last twostudies
had age findings more or less similar to our study.

The following studies had less mean age compared to our
study because the participants included in these studies
had early-onset AGA. Lata Sharma et al. observed mean
age of 28.61+3.031 years in cases and 28.45+3.109 years
in controls.*™ Rita V Vora et al. observeda mean age of
27.08 years in participants with AGA.”) Dharam Kumar
et al. study had a meanage of 33.56+8.533 years in cases
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and 29.75+7.73 years in controls.*®¥ Mukunda Ranga
Swaroop et al. observed mean age of 25.12+2.344 years
in cases and 24.18+2.663 years in controls.®”! A study by
Acibucu et al. showed a mean age of 36.28+7.74 years in
cases and 35.14+6.54 years in controls, respectively.!”

In a study by Ola Ahmed et al. MS peaked in the age group
between 46-55 years, and IR peakedin the age group >55
years.™ Similarly in our study MS (65.6%) and IR
(70.3%) were moreamong the age group between 30-60
years. The mean duration of hair loss was 11.43+8.655
years in our study. On comparing the mean duration of
baldness with the other studies, similar findings were
found in the following studies - a study by Hima
Gopinath et al. showed 14.8 years of mean duration,*” a
study by S. Arias Santiago et al. observed 17.05 years of
mean duration,? and a study by Salvador Arias et al.
had a mean duration of 18.45 years.!*?!

The participants in cases and controls belonged to
different types of occupations.

Among the cases, the majority of the participants were
businessmen (18.33%). AGA and occupation were not
related to each other in our study. Similarly, Lata Sharma
et al. found that differences in occupation were not
associated with AGA and were insignificant.!**!

Our study showed a positive family history of baldness
in 75% of cases and 13% of controls. Among the
participants with a family history of baldness, 28 had MS,
and 22 had IR, which were statistically significant. (p-
0.0168 and p- 0.0149, respectively) Similarly in a study
by Salvador Arias et al. had 83.11% of cases and 19.45%
of controls with family history of baldness."® Jose”
Gerardo et al. showed statistical significance in the
family history (p < 0.001%*), 63.75% of cases had positive
family history of baldness.™ Lata Sharma et al. showed
family his of AGA was found in 64% cases, 41%
controls, which was significantly high in the cases (P <
0.002%).1%°]

Family history of AGA was found significantly higher in
26 (52%) cases as compared to 15 (30%) controls
(P=0.025%) in a study by Rita V Vora et al.”! Hima
Gopinath et al. observed that family history of
androgenic alopecia was significantly higher in 46
(54.1%) cases compared to 25 (29.4%) controls, (P =
0.002*)." Mukunda Ranga Swaroop et al. showed that
31% among the cases and 14% of the controls had family
history of baldness (P=0.001%*), which was statistically
significant. A study by Naglaa et al. showed no
significance, where cases had 68% and controls had 66%
of family history of AGA which is contrast to our study
findings.*!

In our study alcohol consumption were more in cases
(56.67%) compared to controls (30%). And the p-value
was 0.0032*, which was statistically significant that
showed that alcohol consumption was more in cases with

AGA. Similarly, G. Severi et al, observed that
consumption of alcohol was associated with a significant
increase in risk of both frontal and vertex AGA but not
of full AGA.2!

But, studies by Salvador Arias et al, and Arias Santiago et
al, observed no difference in cases and controls with
history of alcohol consumption.>*®¥ MS and IR were
more among cases (21 and 15 respectively) than controls
(3 and 6 respectively) with history of alcohol
consumption. There was a statistical significance
(0.0019%*) found between alcohol consumption and MS.

In our study history of smoking was more among the
cases (46.67%) than controls (26.67%), which was
statistically significant that proves that in people with
smoking there is more prevalence of AGA. MS AND IR
were more among cases (17 and 14 respectively)
compared to controls (2 and 5 respectively). And there
was a statistical significance (p-value — 0.0018) of
metabolic syndrome found in participants with AGA.
Studies by G. Severi et al, and Arias Santiago et al,
showed no association between current smoking status or
duration of smoking and AGA.[**2

In our study, 56.67% of cases kept themselves away from
socialization. This shows that people with AGA have
reduced socialization and reduced self-esteem compared
to normal people without any hair loss.

In our study, according to the Norwood-Hamilton
grading, 33.33% of cases belonged to grade 1V, followed
by 25% of cases in grade V, 16.67% in grade Il vertex,
11.67% of caseseach in grade Ill and VI, and 1.67% of
cases in grade VII respectively. Similar findings with
majority of participants in Grade IV were found in two
studies, Acibucu et al. classified AGA according to the
Hamilton -Norwood scale, in which 24 (30%) patients
were classified as stage Ill, 28 (35%) as stage IV, 11
(13.8%) as stage V and 17 (21.3%) as stage VI ; and in
another study by Salvador Arias et al. majority of
patients belonged to grade 1V (47.5%), followed bygrade
111 (27.5%) and then grade V (25%) according to Ebling
scale."8

But in a study by Naglaa et al. 40% were classified as
having mild severity AGA (grade I, 1I, IlI), 28% had
moderate severity AGA (IV, V), and 32% had severe
AGA (IV, VII) according to Norwood- Hamilton
grading.™ Likewise in a study by Lata Sharma et al.
Norwood-Hamilton scale of Il or 11l grade was 65% and
IV or V was 31%. Rita V Vora etal. observed that
Grade 111 AGA was found to be most common and was
seen in 19 (38%) patients followed by Grade 1V in 16
(32%), Grade V in 13 (26%), and Grade VI in 2 (4%)."!
Mukunda Ranga Swaroop et al. had 23 (46%) patients
under Stage Ill, 12 (24%) under Stage IV, 10 (20%)
under Stage V, and 5 (10%) under Stage VI based on
Hamilton—Norwood scale of hair loss.
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Waist circumference of >94cms was more 68.33%
among cases compared to the controls 31.67%. The p
value was 0.006*, that was statistically significant. And
the mean waist circumference was 97.41+7.23 in cases
and 90.46+4.98 in controls. Our study had similar results
when compared to the following studies. Ola Ahmed
Bakry et al. observed mean waist circumference(cm) of
98.74+10.02 in cases and 93.19+8.25 in controls
(p<0.001) which was statistically significant.** In a
study by Rita V Vora et al, patients had increased waist
circumference of 60% in cases and 38% in controls (p-
0.028*) that was statistically significant.”! Study by Jose
Gerard et al. showed significant tendencies in waist to
hip ratio.l*!

Dharam Kumar et al. observed mean waist
circumference of 95.88+10.355 in cases and 91.86+9.144
in controls with p value of 0.022* in male patients
(statistically significant)."! Hima Gopinath et al. in his
study found increased mean waist circumference in cases
when compared to controls that was statistically
significant(p-0.004*).%” Mukunda Ranga Swaroopet al.
observed significant mean waist circumference if
86.86+9.282 in cases compared to 80.93+5.552 in
controls (p<0.0001*)! Acibucu et al. observed higher
waist circumference incases compared to controls. (p-
0.032%)

In our study most of the participants were overweight
and obese compared to the controls. Cases had mean
BMI  of 26.15+3.43kg/m2 and controls had
24.43+3.65kg/m2. Similar findings were found in the
following studies.

Jose Gerardo et al. found that BMI was statistically
significant in patients with AGA when compared to
controls (p<0.001).(19) Ola Ahmed Bakry et al. observed
significant findings of BMI being 28.86+4.67 in cases
and 25.51+3.36 among controls (p<0.001).*® Mukunda
Ranga Swaroop et al. observed a significant mean BMI
of 25.65+2.752 in cases compared to 24.51+1.756 in
controls (p-0.016*)."! Study by Lata Sharma et al. cases
had mean BMI of 23.108+1.589 and controls had
22.5974£1.599, Study by Arias Santiago et al. showed
BMI of 26.09 and 24.4 kg m? in cases and controls ; and
Sadighha et al. in his study had cases and controls with
following BMI 24.3 + 2.62 kg/m2 and 24.2 + 2.3 kg/m2
respectively and all these studies did not show any
association of AGA with BM].[22241%]

Comparing both cases and controls in our study, cases
had a greater number of participants with systolic blood
pressure >130 (p-0.0001*) and diastolic blood pressure
>85 (p- 0.005*) (which were statistically significant).
Similar findings were observed by Jose Gerardo et al.
who found significant increase in both systolic and
diastolic BP in cases compared to controls (p<0.001%*)
and nonobese cases had a higher mean diastolic blood
pressure and a morefrequent family history of AGA than
nonobese controls.™¥ Ola Ahmed Bakry et al. in his

study showed significant increase in both systolic and
diastolic BP (p<0.001*) like our study.™ Sonali
Pechlivanis et al. observed increase in both systolic and
diastolic BP in menwith any baldness compared to men
with no baldness./?!

Rita V Vora et al. observed significant increase in
hypertension in AGA compared to controls (p-0.016*)."!
Arias Santiago et al. in his study found that the mean
systolic and diastolic BP were higher in cases
(p<0.0001%).2 The systolic BP was statistically
significant in cases (p-0.003*) in a study by Dharam
Kumar et al."® Prevalence of hypertension was higher
in cases compared to controls in a study by Hima
Gopinath et al. but it was insignificant.'® But
contradictory to our study, study by Mukunda Ranga
Swaroop et al. observed no significance of systolic (p-
0.148) and diastolic blood pressure (p-0.181).""! Dharam
Kumar et al. also foundno significance of diastolic BP in
cases when compared to controls (p-0.073).1*°!

In our study, cases had significantly higher fasting blood
sugar levels compared to controls (p<0.00001*). Mean
FBS were 120.06+£42.96 in cases and 109.1+33.21 in
controls. Similar results were observed by the following
studies. Ola Ahmed Bakry et al observed an increased
mean FBS of 112.03+28.29 in cases compared to
92.58+12.31 in controls (p<0.001*)**! Rita V Vora et al,
observed increased FBS in 29 (58%) of cases and5 (10%)
of controls (p-0.001%).”! Veikko Matilainen et al, also
observed significant increasein fasting blood glucose®?
Hima Gopinath et al, found elevated plasma glucose was
significantly associated with increased duration of
alopecia™ and Mukunda Ranga Swaroop et al, in his
study had mean FBS of 90.18+13.428 in controls and
97.28+20.427 in cases (p- 0.043*). But no significant
association was found between AGA and FBS in a study
by Lata Sharma et al.®

In our study, 60% of the cases has TGL of >150mg/dI
that was very high compared to controls (28.33%). This
shows the significant association of increase in TGL (p-
0.002*) in patients with AGA. Similar findings were
observed by Ola Ahmed Bakry et al, where a mean TGL
of 160.91+34.0 in cases and 135.62+21.16 in controls
was found(p<0.001*)."¥) Sadighha et al, also found
significant increase in TGL levels in cases than controls
(P < 0.01%).(14) In a study by Mukunda Ranga Swaroop
et al, there was a mean TGL of 135.06+25.278 in cases
and 125.64+19.537 in controls (0.040*).”) And Acibucu
et al, in his study found significant increase in
triglyceride level (p-0.048*).["]

In our study cases had 31.67% of participants with
reduced HDL levels compared to controls 26.67%. On
comparing, cases had a greater number of participants
affected than controls which was statistically significant.
(p-0.0014*) Studies by L.H Su et al. (p-0.001*), Ola
Ahmed Bakry et al. (p<0.01*), Sonali et al., Lata Sharma
et al (p-0.002*), Rita V Vora et al. (p-0.009*), Sadighha
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et al. (p-0.09*), Dharam Kumar et al. (p<0.001*), Hima
Gopinath et al. (p-0.005*), and Mukunda Ranga
Swaroop et al. (p-0.008*), showed statistically
significant association of reduced HDL and AGA that
were similar to our study.(5,13-17,20)

The mean fasting insulin levels were 9.01+6.67 in cases
and 8.10+4.27 in controls. There was a slight increase in
mean fasting insulin levels in cases when compared to
controls in our study. Similarly in a study by Mukunda
Ranga Swaroop et al. the mean fasting insulin levels was
increased among cases 4.21+2.285 compared to
3.32+1.341 in controls (p- 0.020%).”! Acibucu et al. also
observed similar findings of mean fasting insulin levels.
(10.1948.92 in cases and 8.13%4.85 in controls) There
was no statistical significance but the mean insulin levels
were more in cases compared to controls.”

There was a significant increase of metabolic syndrome
among our cases (53.33%) compared to controls
(13.33%). And even individual components of metabolic
syndrome were significantly higher in AGA patients.
Among the components of MS, increase in waist
circumference was the most common feature of MS
(51.67%), followed by increase in FBS (46.67%),
hypertriglyceridemia (45%), increase in systolic BP
(41.67%), increase in diastolic BP (40%) and reduced
HDL (25%).

Salvador Arias Santiago et al, observed that Metabolic
syndrome was diagnosed in 60% of male patients with
AGA®! L HSu et al. observed that statistically
significant associationwas found between AGA and the
presence of metabolic syndrome.(20) Ola Ahmed Bakry
et al. found a statistically significant association was
found between AGA and MS (P = 0.002)." Naglaa et al.
found metabolic syndrome was shown to be significantly
associated with AGA and its components.™" Rita VV Vora
et al. found that metabolic syndrome was significant in
patients with AGA.®! Veikko Matilainen et al. found a
strong association in men with early-onset androgenetic
alopecia and metabolic syndromes.*?

Dharam Kumar et al. observed a higher prevalence of MS
in androgenic alopecia patients.’® Mukunda Ranga
Swaroop et al. found that MS was associated with
patients with early-onset AGAP! Acibucu et al. observed
that the occurrence of MS was significantly higher in the
AGA group than in the control group.[” Study by Hima
Gopinath et al. had an association between metabolic
syndrome and early-onset androgenic alopecia.l”

In our study 40% of participants had IR (according to
HOMA-IR criteria) compared to controls who were
18.3%. The p-value was 0.009* which was statistically
significant. Salvador Arias Santiago et al. observed
Aldosterone and insulin levels were significantly higher
in the male and female patients with AGA versus their
respective control subjects.*? Jose Gerardoet al. found
that the HOMA-IR index was significantly higher in

cases than controls.”® A borderline difference in the
HOMA-IR index was found in obese AGA cases vs. obese
controls. Ola Ahmed Bakry et al. found a statistically
significant association between AGA and IR (P <
0.001)."¥ Veikko Matilainen et al. observed that the risk
for hyperinsulinaemia was two-fold in men with
alopecia.”? Mukunda Ranga Swaroop et al. in his study
observed that male patients with early-onset AGA were
not associated with IR and the stage of alopecia was also
not associated with IR. Acibucu et al. observed that the
prevalence of IR increased in earlyAGA patients.!

Samuel M. Lesko et al. found that risk of MI (myocardial
infarction) increased, as the degree of vertex baldness
increased (P<0.01). Lata Sharma et al. found that patients
with AGAappear to be at an increased risk of developing
CAD. Rota V Vora et al. concluded that a higher
prevalence of cardiovascular risk factors was seen in
men with early-onset androgenic alopecia.” Sadighha et
al. found that the total cholesterol/HDL-cholesterol ratio
was higher in men with AGA (P < 0.01), suggesting a
greater susceptibility to CHD in these patients. patient
with vertex-type AGA showed lower HDL cholesterol
level (P < 0.01) and higher triglyceride level (P < 0.01)
than the control group, further supporting evidence
suggesting a greater susceptibility to CHD in these
patients.™ Study by Hima Gopinath et al. found that MS
contribute to the predisposition of patients with
androgenic alopecia to develop cardiovascular disease.!*”
Similarly in our study, in cases the triglyceride levels (p-
0.002*) increased and the HDL levels (p-0.0014*)
decreased that correlates with the above studies.

CONCLUSION

In conclusion, the results obtained in our study indicates
the association of androgenic alopecia with metabolic
syndrome and insulin resistance in middle-aged men.
Increased prevalence of MS among the middle-aged
men, shows that MS is not only more prevalent in early-
onset AGA but all AGA’s have high risk of metabolic
syndrome. And increasedprevalence of IR, proves that IR
is present in elderly, as well as middle-age group.

Patients with AGA and patients with family history of
AGA should be closely monitored lifelong, as they are at
risk for coronary artery disease and myocardial infarction
in middle- aged men. Our study results help to increase
the awareness in susceptible individuals with MSand IR
to prevent future complications by lifestyle modifications
(diet with a low glycemic index, weight control,
exercise) and proper follow-ups.

LIMITATIONS

Our study has a sample size of 120. More prospective
studies with large number of sample size will give better
outcomes. Multicentric studies can help to find out the
association of AGA with other disorders in different
geographical areas, as this is done in onecentre. As our
study is a cross-sectional study, follow-ups should be
carried out to check whether the cases develop any future
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