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ABSTRACT 
BACKGROUND AND OBJECTIVE: Fatty liver disease is the most common chronic liver disorder, which is 

introduced as part of the metabolic syndrome. On the other hand, androgenetic alopecia in men, which is the most 

common cause of hair loss, can also be associated with cardiovascular disease and metabolic disorders. Due to the 

common risk factors for fatty liver and androgenetic alopecia, this study was performed to compare the frequency of fatty 

liver in men with and without androgenetic alopecia. 

METHODS: In this cross-sectional study, 140 men aged 25 to 55 years (70 men in two groups of men with and without 

androgenetic alopecia), who referred to the dermatology clinic for cosmetic reasons, volunteered to participate in the 

study. Age, body mass index, abdominal circumference, smoking history, extent of hair loss and liver ultrasound results 

were evaluated and compared in the two groups. 

FINDINGS: The mean age of participants was 35.84±7.90 years. There was no statistically significant difference 

between the two groups in terms of age, smoking, and abdominal circumference. 54 men with androgenetic alopecia 

(77.1%) had fatty liver, while 41 people in the group without androgenetic alopecia (58.6%) had fatty liver, which showed 

a significant difference (p=0.019). Grade one and three fatty liver was significantly higher in patients with androgenetic 

alopecia compared to the group without androgenetic alopecia (p=0.011). There was no statistically significant 

relationship between the grade of fatty liver and the extent of androgenetic alopecia (p=0.059), but the extent of hair loss 

in obese individuals was significantly higher (p<0.001). 

CONCLUSION: According to the findings of this study, fatty liver disease has a significant frequency in men with 

androgenetic alopecia. 
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Introduction 

Non-alcoholic fatty liver disease is the most 

common chronic liver disorder affecting a quarter of the 

world's population (1, 2). Fatty liver is a metabolic 

disease in which the most important associated risk 

factor is insulin resistance due to obesity and diabetes 

(3). Other causes of fatty liver include hyperlipidemia, 

medications, pregnancy, total parenteral nutrition, 

severe hepatitis, and storage diseases. Recently, fatty 

liver has become very important as part of the metabolic 

syndrome (4). 

Androgenetic alopecia (male pattern hair loss) is the 

most common type of hereditary hair loss. About half of 

men experience it by the age of 50, and more than 70% 

experience it at higher ages. The location of hair loss, 

the age of onset and its severity vary from person to 

person (5, 6). The follicles of susceptible hair are 

thought to be targeted by androgenic hormones, and in 

the affected areas, thick hair is gradually replaced by 

thin hair (7). 

Androgenetic alopecia is associated with 

cardiovascular disease, hypertension, prostate cancer, 

obesity and insulin resistance, and smoking (8-11). 

Metabolic syndrome is also a category of metabolic 

disorders, such as insulin resistance, obesity and 

diabetes. Some studies in women show polycystic ovary 

syndrome, hair loss, and fatty liver (12-17). However, 

despite significant evidence of common risk factors for 

fatty liver and androgenetic alopecia in men, few studies 

have been found that clearly show the association 

between fatty liver and androgenetic alopecia in men. If 

this association is confirmed, early examination of men 

with androgenetic alopecia for fatty liver may be 

necessary. Therefore, the aim of this study was to 

compare the frequency of fatty liver in men with and 

without androgenetic alopecia. 

 

 

Methods 

This cross-sectional study was approved by the 

ethics committee of Guilan University of Medical 

Sciences with the code IR.GUMS.REC.1397.328. After 

obtaining informed written consent from men aged 25 

to 55 years who referred to the dermatology clinic of 

Razi Hospital in Rasht in 2018 due to cosmetic 

complaints such as mole removal, blemishes, hair loss, 

etc., they were included in the study. After matching the 

subjects based on age groups (±5 years), subjects in both 

groups of with and without hair loss were compared. 

Participants' characteristics including age, smoking 

history, body mass index (BMI), abdominal 

circumference, androgenetic alopecia and its grade 

based on Bouhanna's classification (Figure 1) (11) and 

sonographic findings in terms of changes in fatty liver 

and its severity were recorded in the data collection 

form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. hair loss based on Bouhanna's 

classification (11) 

 

Men under topical and oral treatments for hair loss, 

a history of alcohol use, previously known liver disease, 

or vague ultrasound results were excluded. Body mass 

index in terms of kg/m2 was assessed based on three 

categories: normal (18.5-24.9), overweight (25.9-29) 

and obesity (≤30) (18). Ultrasound was performed by a 

single device (Toshiba Aplio 300 ultrasound system, 

Japan, by B mode method, transducer 5 to 7 MHz 

frequency) by an experienced sonographer. Evaluation 

was performed after 6 hours of fasting with real time 

ultrasound in both supine and right anterior view of the 

upper abdomen. The classification of fatty liver is as 

follows: 

Mild (grade 1): Slight increase in hepatic echogenicity 

with the ability to see the diaphragm and the margin of 

the intrahepatic artery normally 

Moderate (grade 2): Moderate increase in hepatic 

echogenicity with brief defects in intrahepatic vessels 

and diaphragm 

Severe (grade 3): Significant increase in echogenicity 

with poor penetration into the posterior parts of the right 

lobe of the liver and no or poor visibility of the 

diaphragm and hepatic vessels (12). 

Due to the lack of a completely similar study, the 

sample size required to assess the association between 

fatty liver and alopecia was determined 70 people in 

each group with 95% confidence (significance level of 
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5%) and test power of 80% and based on the results of 

the pilot study.  

Data analysis: Data were analyzed using SPSS 18 

software. Median (minimum-maximum) was used to 

describe quantitative variables with abnormal 

distribution and quantitative and percentage variables 

were used to describe qualitative variables. The non-

parametric Mann-Whitney test was used to compare 

quantitative variables with abnormal distribution in the 

studied subgroups. Chi Square Test and Fisher's Exact 

Test were used to compare the qualitative variables and 

p<0.05 was considered significant. 

 

  

Results 

In the present study, 140 individuals with a mean 

age of 35.84±7.90 years and an age range of 25-55 years 

in two groups of with and without androgenetic alopecia 

(70 people in each group) were studied. There was no 

significant difference in age, body mass index and 

abdominal circumference between the two groups of 

with and without androgenetic alopecia. There was no 

difference between the two groups in terms of smoking, 

even in men under 35 years of age. Obesity (BMI≥30) 

in patients with androgenetic alopecia and overweight 

(BMI: 25.9-29) in people without androgenetic alopecia 

was significantly higher (p<0.001) (Table 1). 

In patients with androgenetic alopecia, 54 people 

(77.1%) had fatty liver, while in the group without 

androgenetic alopecia, 41 people (58.6%) had fatty 

liver. Therefore, the frequency of fatty liver in patients 

with androgenetic alopecia was higher than the group 

without androgenetic alopecia and this difference was 

significant (p=0.019). Based on the results, first and 

third grade fatty liver was higher in patients with 

androgenetic alopecia compared to the group without 

androgenetic alopecia and this difference was 

statistically significant (p=0.011) (Table 2). 

The extent of hair loss in patients with androgenetic 

alopecia was based on Bouhanna classification: grades 

1a, 1b, 2b and 3 were respectively observed 30, 20, 14.3 

and 35.7% of patients. There was no statistically 

significant relationship between the grade of fatty liver 

and the extent of androgenetic alopecia (p=0.059) 

(Table 3), but the extent of hair loss in obese people was 

significantly higher (p<0.001) (Table 4).

 

Table 1. Comparison of demographic characteristics in groups with and without androgenetic alopecia 

p-value 

Median (minimum-maximum) or number)%( 

Variable Total 

(n=140) 

With androgenetic 

alopecia 

(n=70) 

Without androgenetic 

alopecia 

(n=70) 

0.960* 34.00 (25.00-50.00) 34.00 (25.00-50.00) 33.50 (25.00-50.00) 
Age (years), Median 

(Minimum- Maximum) 

>0.999** 

   Age group (year) 

36(25.7) 18(50.0) 18(50.0) 25-29  

38(27.1) 19(50.0) 19(50.0) 30-34 

14(10.0) 7(50.0) 7(50.0) 35-39 

26(18.6) 13(50.0) 13(50.0) 40-44 

14(10.0) 7(50.0) 7(50.0) 45-49 

12(8.6) 6(50.0) 6(50.0) 50-54 

0.398** 

   Smoking 

67(47.9) 36(53.7) 31(46.3) NO 

73(52.1) 34(46.6) 39(53.4) Yes 

<0.001** 

   body mass index (kg/m2) 

45(32.1) 24(53.3) 21(46.7) Normal (18.5-24.9) 

72(51.4) 25(34.7) 47(65.3) Overweight (25.9-29) 

23(16.4) 21(91.3) 2(8.7) Obese (30≤) 

0.732* 103.00 (82.00-124.00) 102.50 (82.00-124.00) 103.00 (82.00-121.00) 

Abdominal circumference 

(cm), median (minimum-

maximum) 
*Mann Whitney Test, **Chi Square 
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Table 2. Comparison of the frequency of fatty liver grading in men with and without androgenetic alopecia 

p-value* 

 Fatty liver grading 

Study groups Total (n=140) 

Number (%) 

3 

Number(%) 

2 

Number(%) 

1 

Number(%) 

0 

Number(%) 

0.011 70(50) 0(0) 20(28.6) 21(30.0) 29(41.4) 

Without 

androgenetic 

alopecia 

0.011 70(50) 4(5.7) 17(24.3) 33(47.1) 16(22.9) 

With 

androgenetic 

alopecia 
*Fisher's Exact Test  

 

Table 3. Evaluation of the relationship between fatty liver severity and the degree of androgenetic alopecia 

p-value* 

Total 

(n=70) 

Number(%) 

Fatty liver grading 
Bouhanna score in 

patients with hair loss 
3 

Number(%) 

2 

Number(%) 

1 

Number(%) 

0 

Number(%) 

0.059 21 1(4.8) 3(14.3) 11(52.4) 6(28.6) 1 a 

0.059 14 0(0) 6(42.9) 4(28.6) 4(28.6) 2 a 

0.059 10 1(10.0) 2(20.0) 5(50.0) 2(20.0) 2 b 

0.059 25 2(8.0) 6(24.0) 13(52.0) 4(16.0) 3 
*Fisher's Exact Test  

 

Table 4. Comparison of the frequency of different levels of body mass index in men with androgenic alopecia 

according to the extent of hair loss 

*p-value 
Total (n=70) 

Number(%) 

2b & 3 Bouhanna score 

(n=35) 

Number(%) 

1a & 1b Bouhanna score 

(n=35) 

Number(%) 

Body mass index 

(kg/m2) 

<0.001 24(34.3) 7(29.2) 17(70.8) 18.5-24.9 

<0.001 25(35.7) 9(36.0) 16(64.0) 25-29.9 

<0.001 21(30.0) 19(90.5) 2(9.5) ≥30 
*Chi Square Test 

 

Discussion 

In our study, the frequency of fatty liver in men with 

androgenetic alopecia was significantly higher than the 

group without alopecia. However, there was no 

statistically significant relationship between the grade 

of fatty liver and the extent of androgenetic alopecia. 

Fatty liver is a metabolic disorder associated with 

obesity and hyperlipidemia (3, 12). On the other hand, 

several studies have been performed on the association 

between androgenetic alopecia and metabolic syndrome 

(14-20). With the increase in age, the risk of various 

clinical forms of metabolic syndrome and hair loss 

increases. Therefore, this question arises: is the 

association between androgenetic hair loss and the 

incidence of cardiovascular disease, hyperlipidemia and 

hypertension merely an aging-related process, or 

common genes play a role in the development of these 

features, especially in younger people (19-20). Bakry et 

al. found that people with androgenetic alopecia were 

43% more associated with metabolic syndrome 

compared to controls (16). On the other hand, the early  

 

onset of androgenetic alopecia is associated with 

metabolic syndrome and insulin resistance (14, 19, 22). 

In our study, the Bouhanna classification was used to 

assess the severity of hair loss, while Nasiri et al. used 

Hamilton's classification to examine the relationship 

between hyperlipidemia and the androgenetic alopecia 

with a grade higher than 3 in Hamilton classification. In 

that study, significant differences in serum lipid levels 

were observed between the two groups, and the vertex 

androgenetic alopecia was introduced as a clinical 

marker of hyperlipidemia (23). In a study by Agac et al., 

the androgenetic alopecia with a grade higher than 3 in 

the Hamilton classification in young men was reported 

to indicate a risk of heart disease (24). Ischemic changes 

secondary to stenosis in the arteries feeding the hair 

follicles and the arteries of the heart in the context of 

hyperlipidemia and diabetes may explain this. The 

process of developing fatty liver is also easily justified 

in the context of disorders caused by metabolic 

syndrome (21); so, in line with our research, the 
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association between androgenetic alopecia and fatty 

liver can be justified. 

In our study, there was no statistically significant 

difference between the two groups in terms of smoking. 

This finding is in contrast to a study by Su et al., which 

linked the more severe cases of hair loss and the type of 

vertex alopecia in lower age groups to smoking. 

Evaluation of younger people in their study and the 

relationship between the exact amount of smoking and 

specific patterns of hair loss in this study justifies this 

issue, which was not included in our study (25). In the 

study of Trueb et al., there was an association between 

smoking and hair loss due to damage to hair follicle 

cells caused by cigarette smoke (26).  

In our study, there was no statistically significant 

difference in the circumference of the abdomen between 

the two groups, but obesity was higher in the group with 

hair loss. In the study of Yang et al., the relationship 

between severe obesity and severe cases of alopecia was 

mentioned, but the relationship between fatty liver and 

different stages of androgenetic alopecia was not 

mentioned (27). Choosing younger people with higher 

hair loss, racial differences, and diet affects the 

metabolic status of individuals in different parts of the 

world, and this may explain some differences in 

research results. In general, based on the above studies, 

the role of common risk factors such as diabetes, 

hyperlipidemia and androgenic hormones in both fatty 

liver disease and androgenetic hair loss must to be 

considered. The role of ischemia secondary to 

atherosclerosis in hair follicles may play a role in hair 

loss (4, 20, 28). 

Overall, in the present study, the association 

between androgenetic alopecia and fatty liver was 

statistically significant, but there were some limitations 

in our study that could affect the results. The sample size 

was small, which may not reflect the real characteristics 

of the community. Other limitations were study time, 

interpretive errors in ultrasound, not considering the age 

of onset of hair loss in participants, use of different age 

groups, not recording accurate medication history and 

underlying diseases, and accurate level of smoking. 

Therefore, designing a study with a larger sample size, 

especially in the younger age group, considering more 

advanced cases of hair loss at younger ages and 

recording other laboratory findings of patients is 

recommended to prove this relationship. 

Conflict of interest: None. 
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