



Skin Tags as a Potential Indicator of Metabolic Syndrome: A Cross-Sectional Study
Abstract:
Background: Skin tags (acrochordons) are benign tumors of the skin with a soft consistency that commonly occur in the flexural areas. Skin tags are often found in individuals of middle and old age. Until now, many theories have been proposed to explain the mechanism of the skin tag; one of the theories is obesity and its association with metabolic syndrome.

Aim of the study:  To evaluate the demographic characteristics of skin tags and their relationship with the components of metabolic syndrome.

Patients and Methods: Fifty patients with clinically diagnosed skin tags were enrolled in a 6-month observational cross-sectional study at Jomhoria Hospital, Benghazi, Libya. Data included medical history, anthropometric measurements (BMI, waist circumference), blood pressure, and biochemical parameters (fasting glucose, lipid profile, HbA1c). metabolic syndrome. was defined per standard criteria (≥3 of: abdominal obesity, hypertension, elevated triglycerides, low HDL, or hyperglycemia). Statistical analysis used SPSS v28, with significance set at p ≤ 0.05.

Results: Among 50 participants diagnosed clinically as having skin tags included in this study, the demographic characteristics showed that the mean age of patients ranged from 29 to 78 years. 46% of study patients were females, and 42% had a family history.

26% of the participants were hypertensive, and 42% were diabetic. The average BMI was 29.3±2.6. 65% of patients were overweight and 42% were obese. The average hemoglobin level was 13.6±1.6 g/dl. The average HbA1c was 6.6 ± 1.3%. The mean cholesterol level was 182.7 ± 44.9 mg/dl, the mean triglyceride level was 237.3 ± 86.4 mg/dl, the mean HDL level was 56.9 ± 55.5 mg/dl, and 66% had metabolic syndrome. The higher proportion of metabolic syndrome among patients aged 50 years or more compared to younger ages (p-value. 0.030).

Conclusion: Patients with skin tags are far more likely to develop metabolic syndrome.
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Introduction 

“A skin tag is a benign skin tumor derived from loose connective tissue, small in size with soft consistency, pedunculated, and the color ranges from skin color to dark brown” (1). “It is commonly found at the axillary, groin, and neck” (2). “The incidence is higher in middle age or people older than 40 years old” (1, 2). “Lesions can be single or multiple, with a diameter of 2-10 mm, and may progress” (1, 3). “The prevalence in men and women is balanced, with a mean middle age to old age” (2,4). “The etiology of a skin tag can be trauma, like repeated friction between the skin and jewelry or cloth” (3, 4). “Some risk factors are hormonal, obesity, genetics, and several other conditions such as pregnancy, acromegaly, human papillomavirus infection, aging, Crohn's disease, colon polyps, organ transplantation, increased androgen receptor, estrogen, increased number of mast cells, dyslipidemia, diabetes mellitus, and insulin resistance” (5,6). “Several studies have reported that obese patients experience skin tags more often than non-obese patients” (5, 7). “Research by Idris S, et al. in 2014 in India assessed the relationship between body mass index, lipid profile, and skin tags” (7). “The results showed that of 40 patients with skin tags, 60% were overweight and 10% were obese”.(7). 

“However, at the very outset, it should be noted that acrochordons occur more commonly in individuals suffering from obesity, diabetes, and metabolic syndrome and in people with a family history of skin tags” (5, 6). “Skin tags affect men and women equally” (2). “Acrochordons may appear as early as the teenage years but are most common in the latter part of life” (2, 4). “However, many studies have reported that the incidence of skin tags in children and adolescents is increasing” (2, 4). “The latter seems to be in concert with the global rise in the incidence of childhood and teenage obesity” (5, 6). “Skin tags, on the other hand, are rare after the seventh decade of life” (2, 4). “These lesions tend to grow in areas where there are skin folds, such as the axilla, neck, eyelids, and groin” (1, 2). “The lesions are skin-colored, brown, and even red ovoid growths that are often pedunculated and attached to a fleshy stalk” (1,2). “Skin tags are small, between 1 and 5 mm, but rarely can grow to be 1 to 2 centimeters in size” (2, 3).

“Metabolic syndrome is a clustering of at least three of the following five medical conditions: abdominal obesity, high blood pressure, high blood sugar, high serum triglycerides, and low serum high-density lipoprotein (HDL)” (8).

“Metabolic syndrome is associated with the risk of developing cardiovascular disease and type 2 diabetes. Insulin resistance is classified as insulin based on where an insulin receptor is malfunctioning. Skeletal muscle, the liver, and adipose tissue are the three main locations of insulin resistance” (8, 9). “Chronic calorie excess causes the body's tissues to develop resistance to insulin signaling” (9). The hyperinsulinemic-euglycemic clamp indicates that as much as 70% of glucose elimination occurs in skeletal muscle, which is a sizable reservoir for glucose in the bloodstream (8, 9). In the U.S., about 25% of the adult population has metabolic syndrome, a proportion increasing with age, particularly among racial and ethnic minorities (8, 9, 10). Leptin is an obese gene product that can stimulate growth factors, differentiation, and proliferation of epithelial cells in the dermis and epidermis (9). “The binding of leptin and its receptors on the skin can trigger the proliferation and differentiation of keratinocyte and fibroblast cells, and this is thought to play a role in the pathogenesis of skin tags” (9).

“The prevalence of diabetes, hypertension, and metabolic syndrome was significantly higher in patients with skin tags, and risk of developing metabolic syndrome was 11.13 times higher in cases compared to controls” (11). “Insulin resistance, metabolic syndrome, and prediabetes are closely related to one another and have overlapping aspects” (12). “Skin tags are found in ~25% of adults, and their number and prevalence increase with age” (13). “Familial history, obesity, and AN have been related to acrochordons; the relationship between hyperinsulinemia and skin tags has been well established” (13, 14).

Aim of the study
To evaluate the demographic characteristics of skin tags and their relationship with metabolic syndrome.
Patients and Methods:

Over a period of 6 months (June-December 2024), fifty patients with a clinical diagnosis of skin tags were included in this observational cross-sectional study. All patients were recruited from the dermatology outpatient clinic at Jomhoria Hospital in Benghazi, Libya. The patients were defined as individuals with skin tags present on any part of the body. A detailed medical history was obtained, including information on hypertension, diabetes, hyperlipidemia, medication use, smoking, and missed periods in females.

Body Mass Index (BMI) was calculated by dividing body weight by height squared (kg/m²). BMI categories were defined as follows:

·         Less than 18: Underweight

·         19 to 25: Normal weight

·         26 to 29: Overweight

·         30 or more: Obese

Patient height was measured using a flexible tape measure, rounded to the nearest 0.5 cm, and weight was recorded using a weighing scale. Waist circumference was measured (in inches) using a flexible tape measure by locating the top of the hip bone and the bottom of the last rib. The tape was placed midway between these points while the subject exhaled normally. Blood pressure was measured for both groups using a sphygmomanometer.

Investigations conducted on the study participants included liver function tests (Alanine transaminase “ALT”, Aspartate transaminase “AST”, and Alkaline phosphatase “ALP”). Blood samples were collected after at least 8 hours of fasting to measure fasting blood sugar, serum total cholesterol, triglycerides, and high-density lipoprotein (HDL) cholesterol levels using an autoanalyzer.

Low-density lipoprotein (LDL) cholesterol and very low-density lipoprotein (VLDL) cholesterol were calculated using the following formulas: • VLDL cholesterol = triglyceride ÷ 5 • LDL cholesterol = total cholesterol – (VLDL cholesterol + HDL cholesterol)

The normal reference values, based on the standards of the Teaching Hospital Laboratory, were: • Total cholesterol: 0–199 mg/dl • Triglycerides: 0–149 mg/dl • HDL cholesterol: 40–60 mg/dl • LDL cholesterol: 100–129 mg/dl • VLDL cholesterol: 5–40 mg/dl • ALT: 0–55 U/L • AST: 5–34 U/L • Fasting blood sugar: 70–99 mg/dl.

Statistical analysis

Data were analyzed using the SPSS statistical package version 28. Numerical data were summarized as means and standard deviations (SD) or medians and ranges. While qualitative data were described as frequencies and percentages. A comparison of qualitative data was done using Chi-square or Fischer exact as appropriate. Spearman correlation was used to correlate continuous data. A (P ≤ 0.05) was considered significant.

Results:

Among the total 50 study patients with the clinical diagnosis of skin tags, the demographic characteristics showed that the age of the patients was ranging from 29-78 years  with a mean of 52.8 ± 11.8 years. Less than half of the patients were females (46%), 42% had a family history, and about one-third of them (32%) were smokers (Table 1).

Twenty-six percent of the patients were hypertensive, and 42% were diabetics. The average body mass index was 29.3±2.6, ranging from 24.9 to 36.3. Fifty-six percent of the patients were overweight, and 42% were obese (Table 2).

Table 3 showed the laboratory findings among the patients; the average hemoglobin level was 13.6±1.6 g/dl, ranging from 11 to 18 g/dl. The average HbA1c was 6.6±1.3%, ranging from (4.5-10). The mean cholesterol level was 182.7±44.9 mg/dl, ranging from (94-315 mg/dl. The mean triglyceride level was 237.3±86.4 mg/dl, ranging from 112-525 mg/dl, whereas the mean HDL level was 56.9±55.5 mg/dl, ranging from 28-432 mg/dl, and the mean LDL was 113.6±27.0 mg/dl, ranging from 64-188 mg/dl.

More than two-thirds of the study patients with skin tags (66%) had metabolic syndrome (Figure 1).

Figure 2 showed the relationship between age groups and metabolic syndrome. There was a significantly higher proportion of metabolic syndrome among participants aged 50 years or more compared to younger ages (p-value. 0.030).

Regarding the relation between sex and metabolic syndrome, there was no significant relation between sex and metabolic syndromes (p-value=0.480) (Figure 3). Multiple skin tags and a large (giant) clinical picture were seen in Figures 4 and 5.

Discussion:

“Skin tags have received little attention in dermatological literature, being regarded by many as inconsequential. More recently, several studies have demonstrated positive associations of skin tags with obesity, acromegaly, colonic polyps, Crohn’s disease, lipid disorders, increased serum leptin levels, and insulin resistance” (12, 14, 15). . Metabolic syndrome is a clustering of at least three of the following five medical conditions: abdominal obesity, high blood pressure, high blood sugar, high serum triglycerides, and low serum high-density lipoprotein (HDL).

“Metabolic syndrome is associated with the risk of developing cardiovascular disease and type 2 diabetes” (16). “In the U.S., about 25% of the adult population has metabolic syndrome, a proportion increasing with age, particularly among racial and ethnic minorities” (16, 17, 18).

Among the total study patients, 54% were males, whereas 46% were females. The demographic characteristics showed that the mean age of the patients was 52.8 ± 11.8 years, ranging from 29 to 78 years. In the Tripathy T et al. (11) study, the mean age of patients with skin tags was 43.86 ± 9.79 years. This study showed an increase in the number of patients up to age 50 years, and after that there was a decline. In our study, males outnumbered females, similar to a few other studies (19, 20). However, many authors also observed a female predominance (21, 22, 23). . “Of the total 415 patients in another study, the mean age of patients was 37.9 ± 15.59 years, with a range varying from 4 to 82 years. Most of the patients (34.2%) belonged to the age group of 21–30 years. Females (56.4%) outnumbered males (43.6%), with a female-to-male ratio of 1.3:1” (17).

The average body mass index (BMI) in this study was 29.3±2.6, ranging from 24.9 to 36.3; 56% of the patients were overweight and 42% were obese, which is consistent with the results of Jusuf NK et al. (2017) on 32 subjects with skin tags and found only 8 (25%) subjects had a normal weight, while 24 (75%) subjects had an overweight and obesity condition (5). Also, he found that mean BMI was higher in the skin tag group (28.1 ± 3.97 kg/m²) compared with the control group (24.1 ± 2.29 kg/m²) with a significant correlation between increased BMI and the occurrence of the skin tag (p = 0.00) (24). Tripathy T et al.'s study results showed that the relative risk of developing metabolic syndrome in patients with skin tags was 11.13 times higher than in controls (P= 0.001). (11). The prevalence of metabolic syndrome was significantly higher in cases compared to controls. Also, a greater number of cases had raised blood pressure compared to controls. (11). Prevalence of diabetes mellitus was higher in patients with skin tags (P < 0.05). The mean waist circumference and mean serum TG were significantly higher in cases compared to controls. Patients with skin tags had low mean serum HDL in cases compared to controls (P < 0.05). Although the mean fasting plasma glucose was higher in cases compared to controls, this difference was not statistically significant (11).In the present study, more than two-thirds of the participants with skin tags (66%) had a syndrome, which is consistent with the Strivastava A et al. (25) study, where the diagnostic criteria of MS were fulfilled by 47 (41.96%) and that observed in a study by Sari et al. (22). However, in other studies (27, 28, 29), a relatively higher occurrence of metabolic syndrome was reported. Analyzing the individual parameters, Strivastava et al. (25) found 41.96% and 20.54% of patients to be overweight and obese, respectively, which was in accordance with several other studies (26, 27, 30, 31). Rachel et al. reported findings resembling those in adult studies. For instance, Sari et al. investigated 113 adult patients with skin tags and found an increased frequency of dyslipidemia (59.3%), metabolic syndrome (39.8%), obesity (33.6%), hypertension (30.1%), and insulin resistance (21.2%) compared to the general population (22, 24).

This study showed a significantly higher proportion of metabolic syndrome among our participants aged 50 years or more compared to younger ages (p-value. 0.030), whereas it didn't show any significant correlation between sex and metabolic syndromes (p-value = 0.480). “Multiple skin tags are often linked with type 2 diabetes mellitus and with obesity, prompting a study of 58 people with skin tags, which showed that people with skin tags had significantly higher serum cholesterol and lower density lipoprotein levels, but not serum leptin levels, when compared with a healthy control group lacking skin tags” (32).

“Hyperproliferation of keratinocytes due to hyperglycemia and insulin stimulation may stimulate skin tags, characterized by either hyperpigmented or skin-colored fibromas, usually localized on eyelids, neck, axillae, or groin. About 70% of patients with skin tags have diabetes” (18, 19). “In our study patients, diabetes mellitus was reported in 42% of skin tag participants. Shaheen et al. found that waist circumference correlated with the number of skin tags” (15). “Akpinar et al. and Rasi et al. found a positive correlation between the total number of skin tags and the mean fasting plasma glucose” (33, 34).

In our results, hypertension was recorded in 26% of our patients, which was relatively comparable with the results of an Indian study (35), which reported 19% of patients with skin tags were hypertensive, while in the Strivastava et al. study, the prevalence of HT was higher (33.03%) (25). In line with the results of the study by Platsidaki E, et al. (2018), there is a relationship between hypercholesterolemia and triglycerides in skin tag patients (3). “Other studies, according to Maluki AH et al. and Elsafoury OS et al., . reported a significant relationship between total cholesterol and LDL cholesterol with skin tag respondents compared to the control group, and there was no significant relationship between fasting blood sugar levels with HDL cholesterol and triglycerides”. (28, 36, 37). “In the Indonesian study, 60 consecutive samples that met the inclusion and exclusion criteria were collected. A blood glucose, lipid profile, and skin tag examination was conducted on all subjects. The majority of the subjects are women (61.5%), have an average age of 41-50 years old (43.3%), are obese (41.7%), and have one to five lesions of 1-5 (53.3%). There was a significant correlation between blood glucose, 2 hours post-prandial, total cholesterol, triglyceride, high-density lipoprotein (HDL), and low-density lipoprotein (LDL) levels with skin tags with Spearman’s correlation values of 0.645, 0.645, 0.794, 0.704, 0.606, and 0.606 consecutively” (12). Sari et al. and other studies also showed a significant correlation (22, 28, 39). In contrast, Gorpelioglu et al. found significantly higher total cholesterol and LDL levels in cases compared to controls (P < 0.01) (21). Shaheen et al. found that waist circumference correlated with the number of skin tags (15). Karadag AS et al. and Wali V et al. found a positive correlation between the total number of skin tags and the mean fasting plasma glucose (40, 41).

Among laboratory findings of our patients, the average hemoglobin level was 13.6±1.6 g/dl. The average HbA1c was 6.6±1.3%, the mean cholesterol level was 182.7±44.9 mg/dl, ranging from 94 to 315 mg/dl, whereas the mean triglyceride level was 237.3±86.4 mg/dl, the mean HDL level was 56.9±55.5 mg/dl, and the mean LDL was 113.6±27.0 mg/dl.

Conclusion:
Based on this study , it can be concluded as follows  

1) Twenty-six percent of the patients were hypertensive, 42% were diabetics, and the average BMI was 29.3±2.6, and the majority of patients were either overweight or obese, and the average hemoglobin level was 13.6±1.6, and HbA1c was 6.6±1.3.

2) More than two-thirds of patients with skin tags had metabolic syndrome, and there was a significantly higher proportion of metabolic syndrome among patients aged 50 years or more compared to younger ages (p. 0.030).
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                          Table.1: Demographic features of study patients

	Characteristics
	Total (n=50)

	Age (years)
	

	Mean ± SD*
	52.8 ± 11.8

	Median (range)
	54 (29- 78)

	Gender
	

	Female
	23 (46%)

	Male
	27 (54%)

	Family history
	

	No
	29 (58%)

	Yes
	21 (42%)

	Smoking
	

	No
	34 (68%)

	Yes
	16 (32%)


Table 2  Diabetes, hypertension, and body mass index among the study patient
	Characteristics
	Total (n=50)

	Blood pressure
	

	No
	37 (74%)

	Yes
	13 (26%)

	Diabetes
	

	No
	29 (58%)

	Yes
	21 (42%)

	Body mass index
	

	Mean ± SD*
	29.3±2.6

	Median (range)
	29.4 (24.9-36.3)

	Body mass index classification
	

	Normal
	1 (2%)

	Overweight
	28 (56%)

	Obese
	21 (42%)


Table 3: Laboratory findings among study patients
	Characteristics
	Total (n=50)

	Haemoglobin
	

	Mean ± SD*
	13.6±1.6 g/dl

	Median (range)
	13.5 (11-18) g/dl

	HbA1c
	

	Mean ± SD*
	6.6±1.3 %

	Median (range)
	6.6 (4.5-10)%

	Cholesterol
	

	Mean ± SD*
	182.7±44.9 mg/dl

	Median (range)
	177 (94-315) mg/dl

	Triglyceride
	

	Mean ± SD*
	237.3±86.4 mg/dl

	Median (range)
	204 (112-525)

	HDL
	

	Mean ± SD*
	56.9±55.5 mg/dl

	Median (range)
	48.5 (28-432) mg/dl

	LDL
	

	Mean ± SD*
	113.6±27.0 mg/dl

	Median (range)
	113 (64-188) mg/d;
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Figure 1: Presence of metabolic syndrome among study patients


[image: image2.png]o8B B 222833888

<60 W4049.9 B50-59.9 W>60




Figure.2 : Relation between age groups and metabolic syndrome
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Figure 3: Relation between sex and metabolic syndrome
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Figure 4: Multiple skin tags
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Figure 5: Large (Giant) skin tag (size 3 cm) in the thigh
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