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Abstract 



ABSTRACT 

Title  

A clinical study on the dermatological manifestations of obesity.  

Background and objectives.  

 Obesity is a major concern in our era with many adolescents and adults 

being obese. Obese individuals have numerous physiological changes which 

predispose them to many dermatological conditions. This is of concern to us as 

many of these conditions can act as markers for obesity and impending systemic 

consequences of obesity. This study was done to find the common dermatoses 

associated in adults with a BMI of > 30 kg/m2 who presented to the skin outpatient 

department of Coimbatore Medical College Hospital.  

Methodology 

 This is a descriptive study conducted from August 2014 to July 2015 at the 

OP department of skin, Coimbatore Medical College Hospital. Hundred patients 

with       age > 12 yrs and BMI > 30 kg/m2 were selected and included in the study. 

Diabetes was ruled out and lipid profile was carried out for all patients. Other 

necessary investigations like biopsy, KOH mount and immunofluorescence were 

done for relevant cases. 

 

 



Results  

There were 100 patients with 169 dermatoses seen in the study. Male female ratio 

was 1.5: 1. Most cases belonged to the age group of 31- 40 yrs. Nearly 76% all 

cases were in grade 1 obesity according to their BMI levels. Only 3 cases were 

seen in grade 3 obesity. Lipid profile alterations were seen in 29% of all cases. 

Skin tag was the most common dermatosis seen in the study followed by 

acanthosis nigricans, plantar hyperkeratosis and striae.  

Conclusion  

Obesity is a rising modern epidemic which can impact the normal physiology of 

skin leading to various dermatological conditions. Many of these dermatoses are so 

common among obese patients so they can be considered as a marker for obesity. 

Early identification of these conditions can be useful in preventing the deleterious 

effects of obesity on the body. Severity of obesity also determines the nature of 

lesions occurring in these patients. Lipid profile changes are also commonly seen 

in these patients. So treatment of lipid profile in addition to weight reduction can 

decrease the occurrence of these dermatoses. 

Key words   

Obesity; skin tags; acanthosis nigricans; plantar hyperkeratosis; lipid 

profile. 

  



 

 

 

 

 

 

 

 

 

Introduction 



INTRODUCTION 

 Obesity, an epidemic of modern days is taking rapid strides in becoming the 

leading health care problem affecting not only the developed but also the 

developing countries. 

 Obesity is responsible for innumerable effects on the body, of which 

dermatological manifestations form a considerable part .It is found to alter the 

epidermal barrier of skin causing increased transepidermal water loss. It also 

affects the sebaceous glands, sweat glands and subcutaneous fat. 

 Obesity is found to play a contributory role in various skin disorders like 

acrochordons, acanthosis nigricans, plantar hyperkeratosis, keratosis pilaris, striae, 

Dercums disease, lymphoedema and hirsuitism,. 

 Many infectious and inflammatory conditions like acne, folliculitis, 

intertrigo, hidradenitis suppurativa, psoriasis and cellulitis have been proved to be 

aggravated by the co existence of obesity. 

 Grading of obesity is done by various means of which body mass index 

(BMI) is the most commonly used method. 

 Lipid profile alteration is one of the early markers of obesity which is 

indirectly associated with many dermatological diseases like acne, rosaceae, 

hidradenitis suppurativa. 

 

  



 

 

 Our present study will attempt to find out the various patterns and 

presentations of dermatological conditions occurring in the background of obesity 

and the occurrence of these lesions in association with with BMI and lipid profile.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Aim and objectives 



AIMS AND OBJECTIVES 

AIM 

 To study the dermatological manifestation of obesity and their relation with BMI 

and lipid profile. 

 

 

OBJECTIVES 

 To study the prevalence of various dermatological manifestations of obesity. 

 To study the prevalence, age sex distribution, morphology of individual lesions 

associated with obesity.  

 To study the occurrence of cases in association with BMI and lipid profile. 

  



 

 

 

 

 

 

 

 

 

Review of Literature 



REVIEW OF LITERATURE 

A Clinical Study on The Dermatological Manifestations of Obesity 

 In a time where the world is facing an acute shortage of food supply, 

obesity a modern epidemic is spreading its wings across the globe. The ability of 

fat cells in the body to store excess energy in some areas of the body, to release 

them to other areas in times of need is a major component of the cycle of life. This 

system of physiology helps the humans to endure starvation even for months. 

Nevertheless in modern times the abundance of nutrition and inactive lifestyle of 

people leads to increased storage of excess energy leading to unwarranted 

complications. 

 Obesity is defined as the excess storage of adipose tissue fat. Often equated 

to body weight, but obesity is not in direct correlation to body weight as even lean 

people with good muscular structure can have high bodyweight but they need not 

be obese. Obesity should therefore assessed and correlated only by its relation to 

mortality and morbidity.  

Appetite Balancing Mechanisms  

 The main centre for appetite is situated in the hypothalamus which receives 

inputs from various systems of the body and in turn secretes hormones to increase 

or decrease appetite. Psychological factors like individual likes or dislikes for food 

(food habits), cultural factors like food faddism and taboo can have a huge say on 

the hypothalamus, influencing food intake. Efferents from the vagus, gut peptides 

like Cholecysokinin, Pancreatic polypeptide and most importantly Ghrelin send 



signals from the organs towards the hypothalamus regulating intake. Metabolites 

like glucose and ketones also influence the hypothalamus.  

 The hypothalamus alters glucose metabolism, thermogenesis, inducing 

satiety or hunger and by its neuroendocrine functions. Hypothalamus increase 

appetite by secreting neuropeptide Y, Agouti- related peptides, MCH, 

endocannabinoids and orexins. They can decrease appetite by producing α MSH, 

Glucagon related peptide 1, cocaine and amphetamine related transcript and 

serotonin.  

Adipocytes and obesity     

  In obesity there is an increase in size and number of the adipocytes. Also 

there is an increased amount of macrophages infiltrating the adipose tissues 1. In 

addition to storing fat they also secrete many endocrine and hormonal factors like 

leptin, resistin and adiponectin. They also secrete cytokines like IL-6 and TNF 

alpha, a complement factor known as adipsin or factor D, glycerol and fatty acids. 

By this way they have a major role in lipid metabolism, regulation of blood 

pressure, insulin sensitivity and coagulation. This acts as pathogenetic mechanisms 

for obesity related comorbidities.  

Effect of genes and environment on Obesity  

 Role of genetics in obesity is undoubtable, familial cases of obesity are seen 

but the correct pattern of inheritance or genes associated are not clear in literature.  

Leptin levels are one of the most important regulators of obesity. Obesity (ob) 

gene codes for leptin which is secreted by the adipocytes. Leptins act through 



hypothalamic Proopiomelanocortin (POMC) neurons and with the help of 

proenzyme convertase 1 increase the production of α-MSH which acts as appetite 

inhibitant. 

 Genetic syndromes like Lawrence Moon Biedl syndrome, Prader Willi 

syndrome, Cohens syndrome, Ahlstrom syndrome and Carpenters syndrome are 

commonly associated with obesity.  

Measurement of obesity  

 Evaluation of obesity starts with the history, this helps in understanding the 

underlying causes and eliminating them. Physical examination includes BMI and 

waist circumference, waist hip ratio and anthropoetric measurements. Evaluation 

also includes system examination to rule out co morbidities. BMI is the measure of 

body mass in comparison with height.  

BMI = weight in kilograms / square of height in metres.   

Table 1: Grading of obesity according to BMI 2 

 Grade  BMI (kg/m2)   Obesity Class Risk of Disease 

Normal 18.5–24.9   

Overweight 25.0–29.9  Increased 

Obesity 30.0–34.9 I High 

Obesity 35.0–39.9 II Very high 

Extreme Obesity 40 III Extremely high 



 Waist hip ratio is another important anthropometric measurement in 

obesity. Value greater than 1.0 in males and greater than 0.9 in females is a risk 

factor for obesity.  

Table 2: Waist Circumference in racial groups 3 

Ethnic Group  Waist Circumference 

Europeans 

  Men  >94 cm (37 inches) 

  Women  >80 cm (31.5 in) 

South Asians and Chinese   

  Men  >90 cm (35 in) 

  Women  >80 cm (31.5 in) 

 

Obesity and Skin  

 Obesity can have many detrimental effects on the skin. An obese patient’s 

skin has numerous physiological alterations which predisposes it to various 

pathologies.  

Physiological Cutaneous Changes in Obesity 

 In obese individuals there is diminished barrier function of epidermis which 

predisposes the skin to heightened transepidermal fluid loss leading to dry and 

itchy skin. Blood flow in the cutaneous vessels is increased leading to increased 

fluid loss and pathological erythema seen in many diseases associated with 

obesity. 



 Pressure effect of the excess fat in the body leads to obstruction of the 

lymphatic flow leading to lymphoedema. This effect of the excess fat can impair 

collagen synthesis, thus indirectly affecting wound healing and repair processes in 

skin.  

 Due to bigger body surface areas of these patients there are more chances 

for sweating and temperature regulation problems predisposing to many diseases. 

As already mentioned there is production of cytokines like TNF alpha and 

interleukins from the adipose fat cells which predisposes the person to increased 

delayed hypersensitivity reactions. So, intradermal diagnostic tests may give false 

positive results and cause diagnostic difficulties.  

 Plantar hyperkeratosis which by many is considered as marker for severe 

obesity is due to the fact that these obese patients may have wide forefoot with 

high pressures over the foot in times of walking and standing leading to pressure 

hyperkeratosis.  

Cutaneous Diseases Complicating Obesity  

Above mentioned physiological changes in the skin of an obese patient can lead to 

the following skin disorders.  

Some of the commonest skin disorders among them are 4 

1. Skin tags 2. Acanthosis nigricans 3. Striae distensae 4. Plantar hyperkeratosis 

5. Intertrigo 6. Bacterial infections of skin like folliculitis, furunculosis, 

carbuncles, cellulitis and erysipelas 7. Tinea cruris 8. Erythrasma and 9. 

Lymphoedema. 



There are other skin disorders which may associated or aggravated by obesity but 

less incidence as compared to the above disorders  

1. Acne 2. Hirsutism 3. Lipodermatosclerosis 4.Hidradenitis suppurativa 5. 

Varicose eczema 6. Keratosis pilaris 7. Dercum’s disease 8. Seborrhoeic dermatitis 

9. Hirsutism 10. Psoriasis 11. Androgenetic alopecia 12. Gas gangrene 13. 

Necrotizing fasciitis and 14. Keratosis follicularis squamosa. 

 Having dealt with obesity and its associated skin diseases we will now look 

into another factor, the lipoproteins which can act as a confounder in obese 

patients. Lipoproteins are transporters of fat to and fro from the tissues. So their 

metabolism and subsequent dyslipidaemias can be very important in the 

pathogenesis of obesity and the skin disorders.  

Lipoprotein metabolism 

 Lipoproteins as the name suggests are a mixture of lipids with proteins 

which help in the transport of fat soluble vitamins, cholesterol and triglycerides. 

They transport these substances toward and away from the tissues through the 

tissue fluids. Lipoproteins also help in absorption of cholesterol, vitamins and fatty 

acids from food. Lipoproteins contain a central core of hydrophobic lipids and an 

outer core of hydrophilic lipids.  

 Apo lipoproteins are lipoproteins found associated with a protein. 

Apolipoproteins help in organization and structure of lipoproteins. They also help 

in activation of enzymes needed for functions of lipoproteins. Lipoproteins are 

classified according to the relative densities of the molecules.  



Table 3: Lipoproteins and their apolipoproteins 5 

Lipoprotein Major Apolipoprotein 

Chylomicrons ApoB-48 

VLDL ApoB-100 

IDL ApoB-100 

LDL ApoB-100 

HDL ApoA-I 

 

Obesity and Dyslipidemia  

 Increased levels of adipocyte mass and insulin resistance associated with 

obesity can influence the metabolism of lipoproteins and cause derangements. 

Amount of fatty acids released from the adipose cells is increased, which in turn is 

sent to the liver and processed to form triglycerides. These triglycerides are packed 

as VLDL and sent into blood circulation. Insulin resistance can also increase free 

fatty acid levels. These changes increase the levels of VLDL in blood and cause 

dyslipidemia. Due to reduced lipolysis there is an associated decrease in HDL 

levels. 

Dyslipidemia and Skin  

 As a common companion of obesity, dyslipidemia can also cause many 

physiological and pathological changes in human skin. Associated 



hyperinsulinemia and excess adipose tissues can cause increased lipolysis and lipid 

peroxidation. This can create an oxidative stress within the skin.  

 Acne and many inflammatory disorders like psoriasis have been associated 

with altered lipid profiles. In a study done by Roopam Bassi et al 6 in Punjab 

showed patients with acne showed higher levels of LDL, total cholesterol and 

triglycerides. They also had high BMI as compared to controls. Levels of HDL 

were also lower in these patients. A study done by Monica Santos et al.7 in Brazil 

showed increased levels of LDL and VLDL in patients with psoriasis. HDL levels 

were also low in these patients in the study.  

 Having seen about the physiological changes seen in skin of obese patients 

we will now look into the various skin diseases which are affected by obesity. 

Acanthosis Nigricans  

 Acanthosis nigricans is a skin disorder characterised by velvety, 

hyperpigmented and papillomatous plaques seen over the skin of intertriginous and 

other areas. 

Epidemiology  

 It was in 1889, when acanthosis nigricans was first described in Germany 

by Pollitzer and Unna. Acanthosis nigricans is more common in dark skinned 

people with prevalence in white people as low as 1%. African Americans are at 

25% higher risk as compared to people of European origin in Latin America. In a 

study8 conducted at Texas, USA 7% teenage children had benign form of AN, this 

incidence has increased to 14.4% in a recent study. There is no sex predilection in 



AN. Diabetic patients with type A insulin resistance patients are more prone to get 

the disease. 

Pathogenesis 

 Exact pathogenesis of acanthosis nigricans is in fact a mystery but there are 

many factors which can be attributed as confounding factors in the 

pathomechanism of the disease. Growth factor like fibroblast growth factors 9play 

an important role in pathogenesis of AN by stimulating tyrosine kinase receptor 

signalling pathway. 

Insulin Resistance 

 Insulin resistance seen in obesity and other conditions can induce 

hyperinsulinemia which inturn increases the level of insulin like growth factor on 

fibroblast and keratinocytes resulting in epidermal growth and proliferation. 

Insulin can directly traverse the dermo-epidermal barrier and stimulate 

proliferation and growth of fibroblasts. The severity of AN seems to be correlated 

with the level of impairment of fasting insulin levels. 

 A study conducted by Puneet Bhargava and Deepak Mathur 10showed 

associations between obesity, pseudo acanthosis and glucose intolerance. So the 

effect of increased insulin and resultant increased IGF can be taken as pathogenetic 

mechanism for acanthosis nigricans. Study done by Hud et al 11 showed that in 

74% of obese patients with acanthosis nigricans had associated increased insulin 

levels. Factors like epidermal growth factor receptor (EGFR) and fibroblast growth 

factor receptor (FGFR) also act in concordance with IGF to help in proliferation.  



 In malignant cases, TGF α is considered as a stimulating factor for the 

growth and proliferation of keratinocytes disease. It has been established in many 

studies that decreased levels of TGF after removal of tumour resulting in recession 

of tumour.  Drug induced AN are related to induction of IGF receptors and FGFR 

leading to proliferation of epidermal cells. 12 

Associations  

 Diabetes mellitus (insulin resistance) 

 Obesity  

 Malignancy  

 Hypothyroidism, Cushing’s syndrome, Addisons disease and acromegaly.  

 Polycystic ovarian disease and other hormonal changes.  

 Drugs (Diethyl stilbestrol, fusidic acid, protease inhibitors, palifermin, 

corticosteroids, growth horones, OCP s and Nicotinic acid) 

Clinical Feature  

 Initially starts as an area of thickening and pigmentation of skin with no 

symptoms which progresses to well defined pigmented velvety thickened plaques 

mainly over intertriginous area. Most common sites of occurrence of lesions are 

neck, axillae, groin, nipple and umbilicus. Nearly 99% of all cases have 

involvement of neck and 75% have axillary involvement. 13 Can occur over other 

sites like genitalia, cubital fossa, inner thigh, perianal area and sites of trauma like 



elbow, knuckles and knees. Mucosal AN has been noted in oral, esophageal, 

conjunctival and anogenital mucosa.  

 Verrucous or papillomatous lesions can also occur. Commonly associated 

with multiple seborrhoeic keratosis and acrochordons. Unilateral cases have also 

been noted in a group on individuals with autosomal dominant pattern of 

inheritance.   

Benign acquired form 

 Also known as pseudoacanthosis nigricans, commonly associated with 

obesity. Patches of hyperpigmented velvety plaques seen with skin tags are the 

common presentation. This type of AN is dependent on weight and there is 

regression of lesions on weight reduction.  

Malignant AN  

  Common in patients with age above 35 yrs,  with history of weight loss. 

TGF alpha production by tumour cells may be a causative factor. Onset of lesions 

is either simultaneously or preceding the malignancy. 

 Mucocutaneous lesions occur in nearly 50% of patients. Most common 

associated malignancy is adeno carcinoma stomach 14. Pancreatic, breast, colon, 

prostatic, ovarian and lung malignancy are also seen. Squamous cell carcinoma 

and malignant melanoma also associated rarely. AN resolves or decreases in extent 

on treatment of the associated malignancy.  



 Tripe palms 15: Rugose like thickening of palms in association with internal 

malignancy. If present with clubbing, gives suggestion of associated cancer 

bronchus or if it is associated with acanthosis nigricans there is more chance for 

gastric carcinoma.  

Hereditary AN 

 Present in an autosomal dominant pattern of inheritance due to mutation in 

fibroblast growth factor 3 16. Present at birth or childhood resembling ichthyosis 

hysterix type lesions. Can also occur in a zosteriform pattern. 

HAIR-AN syndrome 

 Syndrome of hyperandrogenism, insulin resistance and acanthosis nigricans 

common in women.  

AN due to other autoimmunity disorders.  

 In cases of SLE and other connective tissue disorder with type B insulin 

resistance due to autoantibodies production. 

Treatment  

 Removing the core cause is the most important step in treatment of 

acanthosis nigricans. Glycaemic control and weight reduction are the most 

important aspects in management, as obesity and hyperinsulinemia play major role 

in the pathogenesis of the disease.   

  Many topical treatments have been tried like salicylic acid, urea, topical 

retinoids like tretinoin, 12% ammonium lactate cream and calcipotriol. Topical 



depigmenting agents like hydroquinone, kojic acid, azelaic acid and triple drug 

combinations can help. Even podophyllin has been tried without much success. 

Systemic retinoids like etretinate and isotretinoin have been used with good 

results. Oral antioxidants like biotin, vitamin E and C, alpha lipoic acid, zinc, 

chromium, selenium and dietary fish oils have also been tried with moderate 

results 17. Metformin and oral contraceptives can be helpful in decreasing insulin 

resistance and hyperandrogenism 

 Oral somatostatin analogue like octreotide has been tried in some studies on 

insulin resistance and acanthosis nigricans with good sustained results 18. 

Treatment or removal of primary tumour if found can lead to tremendous decrease 

in acanthosis nigricans. Oral cyproheptadine has been used in malignancy 

associated acanthosis nigricans as it helps to decrease the release of the tumour end 

products. Psoralen with UVA (PUVA) therapy has also been tried in malignant 

AN as it gives symptomatic relief to the patients. Alexandrite laser (long pulsed) 

and dermabrasion are some useful cosmetology procedures. 

Striae Distensae 

 Also called striae atrophicans or stretch marks. Linear bands of atrophic  

due to effects of stretching of skin, whether physiological or pathological.  

Aetiology   

 Striae are commonly seen in adolescent age group. Females are more 

commonly affected than males but transverse striae over back is common in males. 

 



Associations  

1. Rapid weight changes 2. Obesity 3. Pregnancy 4. Weight lifting 5. Any 

chronic or debilitating illnesses 6. Cushings disease 7. Systemic or topical 

steroids over usage 8.Protease inhibitors can also cause striae. 

A study conducted by Hsu HS et al 19 in 89 paediatric obese patients showed 

presence of striae distensae in 40% of the patients.  And occurrence of striae 

increases as duration of obesity increases.  

Pathogenesis  

 Changes in the apparatus of extracellular matrix (ECM) like elastin, 

collagen and fibrillin are the most important concepts proposed in formation of 

striae. Striae are due to rupture of dermal collagen leading to dermal scarring. High 

amount of glucocorticoid levels in body due to physiological or pathological 

causes is the initial triggering factor. Skin stretching may also be a secondary 

contributory factor. In some cases of inflammation, the inflammatory cell 

infiltration and mast cell degeneration can lead to damage in the connective 

tissues. These damaged cells regenerate later with atrophy to form scars. 

  In obese individuals the effect of skin stretching is very important. The 

inflammatory cells secreted by the excess adipose cells can cause inflammation 

and degeneration of the ECM leading to striae. Levels of glucocorticoids were also 

increased in obese individuals. In a study by Simkin et al 20 urinary steroids were 

elevated in obese patients with striae which further prove that glucocorticoids are 

seen as one of the pathogenetic mechanism for the condition.  



Clinical Picture  

 In striae rubra, the initial lesion is pink to red and wavy in appearance. 

Colour changes to purple then to a white depressed and atrophic lesion. Lesions 

occur parallel to maximal tension lines. Most striae occur over thigh, abdomen, 

flanks, buttock and breast. 

 In cases of steroid abuse or Cushings disease the striae are larger and 

involve uncommon areas like face and flexures. Pregnancy striae are common over 

breast or abdomen. Striae are narrower, lighter and associated with minor atrophy 

in obese patients. In rare occasions widespread lesions can ulcerate in obese 

patients due to the excessive stretching of skin.  

 In a study conducted by Hsu HS et al18 in obese patients of paediatric age 

group found that striae distensae seen in these patients were symmetrical, common 

over thigh, abdomen and arms. Multiple and varied sites of occurrence seen in 

these obese patients.    

Treatment  

 Any treatment done for striae should be started very early in the disease 

process as striae rubra is the stage which gives best results. Topical medications 

like tretinoin 0.1%, glycolic acid 20% and L-ascorbic acid 10% have been tried 

with good results. Silicone gel, Centella asiatica 21 and cocoa butter have also been 

used. Various lasers have been tried, like 1550 nm Er: Glass laser, fractional ER: 

YAG lasers, fractional Co2 laser, pulsed diode and Nd: YAG laser.   

 



Skin Tag  

 Benign soft, small protrusions often pedunculated and filled with fibrous 

tissue also called as soft warts or achrochordon or fibroepithelial polyps. 

Commonly seen in post menopausal women and obese females. Usually associated 

with seborrhoeic keratosis and acanthosis nigricans.  

There are many associations for this condition 

1. Diabetes mellitus (Non insulin dependent) 2. Hyperlipidemia 3. Obesity  4. 

Hyperpituitarism -acromegaly 5. Cowdens syndrome 6. Intestinal polyposis 

syndromes 7. Crohn’s disease 8. Congenital dermal sinuses 9. Birt Hogge 

Dube syndrome 10. Anal fissures 11. Organ transplants and 12. Child 

abuse. Even Human papilloma virus has been implicated in some studies.  

 Leptin is an amino acid coding for the obesity gene. Leptin decreases 

appetite and increases expenditure of energy. When there is leptin resistance and 

consequent hyperleptinaemia it can lead to obesity, metabolic syndrome and 

cardiovascular complications. Leptin also has angiogenic effect on endothelium, 

antiapoptotic and proliferative effect on T cells and macrophages.  This can be 

considered one of the pathogenetic mechanisms for skin tags. In a study by Omar 

El Safoury et al. 22 showed that there were higher levels of leptin in patients with 

skin tags. Also they showed that there were increased mast cell concentrations near 

the lesions. A study conducted in Egypt 23 showed presence of skin tags in 64.2% 

of obese patients as compared to 52.1% in nonobese patients. Similar study by 



Garcia et al 24 showed increased appearance of skin tags with increase in severity 

of obesity. 

 A study by Manal and Olfat 25 showed increased levels of IGF 1 levels in 

obese patients with skin tags. Also hyperinsulinemia activates fibroblasts and 

keratinocyte proliferation which are the key components for skin tag growth.  

 A study conducted by Puneet and Deepak Mathur 10 showed that obese 

patients with skin tags had impaired tolerance of glucose in nearly 46% which 

further proves the interaction of IGF and glucose levels in pathogenesis of skin 

tags.  A similar study by Gomez et al 24 showed association of skin tags with 

obesity and high levels of insulin. 

Clinical Picture  

  Pedunculated, soft protrusions from the skin with a smooth surface and 2-5 

mm in diameter. Hyperpigmented in most cases. Common sites of occurrence are 

neck (most common) face, chest, back, axillae and groin. A study conducted in 

Egypt showed that presence of small and colored skin tags were common in obese 

individuals. Clinically they can be put into three variants.  

 1. 1-2 mm sized papules which are small and furrowed, commonly over 

neck and axillae. 2. Filiform lesions 2mm width and 5mm height which may be 

multiple or single over varied locations. 3. Single bag like elevated skin lesions 1 

cm diameter over lower part of trunk and legs. 

Skin tags in association with Crohn’s disease  



These tags are large, fleshy, harder and oedematous as compared to common tags. 

Treatment: Life style modifications by weight reduction, regular exercise, 

decreasing carbohydrate content of food, increasing protein content in diet and 

avoidance of smoking are all measures to alter the underlying causes for the 

condition. Diets rich in poly unsaturated fatty acids, omega 3, 6 and 9 fatty acids 

and antioxidants can also help in risk reduction. 

 Surgical removal of the tag is the treatment of choice. This can be 

performed by many methods like excision of the tumour with blade or scissoring, 

removal with radiofrequency methods like electrocautery and electrodessication. 

Cryotherapy and CO 2 laser can also be tried.  

Plantar hyperkeratosis  

 A physiological or pathological thickening of stratum corneum of plantar 

aspect of foot. Physiological hyperkeratosis of soles is a natural protective 

mechanism which helps to guard the skin and underlying soft tissues from 

mechanical or external damage. This becomes pathological only when it becomes 

much to cause pain and other symptoms. Disease is more common in older people. 

Females are more commonly affected than males. Presence of hallux valgus and 

other toe deformities can predispose to these lesions.  

Aetiopathogenesis  

 Hyperkeratosis is due to abnormal excessive mechanical stress on the skin 

which leads on to hyperactivity of the keratinisation process. Epidermal cell 

proliferation is increased and with decreased shedding of stratum corneum leading 



to hyperkeratotic lesions over the site of pressure. Release of inflammatory factors 

from the keratinized cells and pressure of the keratinized plug on the nerves can 

result in pain. 

Horseshoe type hyperkeratosis over the posterior sole is considered a 

marker for obesity.26. Obese people have increased pressure over soles while 

walking or standing and also wider forefoot which can predispose these patients to 

hyperkeratosis. A study conducted by Al Mutairi 27 in 437 obese patients showed 

presence of plantar hyperkeratosis in 197 of them which was nearly 45 %. The 

study also showed that plantar hyperkeratosis was the commonest obesity 

associated dermatoses and also considered it as a marker for obesity. 

Clinical Picture  

 Lesions can be varied in presentation, from a small well defined 

hyperkeratotic plaque over a particular area of pressure to a diffuse hyperkeratotic 

plaque covering whole of the sole. Physical characters like sex, age, obesity and 

foot dominance can affect the site of occurrence of the lesion. Calluses and corns 

are the commonest form of plantar hyperkeratosis.  

 Most common sites of occurrence are underside of MCP joints. 1st MCP 

joint is the most commonly affected followed by 2nd MCP. Interphalangeal joint of 

hallux is the next common affected site.28  

Treatment  

 Weight reduction, avoidance of prolonged standing and wearing proper 

shoes are the most important measures to prevent or reduce hyperkeratosis. 



Topical keratolyics like salicylic acid, urea, and lactic acid are commonly used 

with good effects. Surgical measures like paring the superficial layer and if 

possible enucleation of the entire lesion is probably the best method of treatment 

with very little recurrence. Cryosurgery is also used frequently in practise.     

Intertrigo 

 A general term for any inflammatory dermatoses affecting body folds 

mainly due to the effect of friction between two apposed skin surfaces. Physical 

factors like obesity, friction, sweating, faecal soiling or incontinence can cause 

maceration and fissuring which can make the skin vulnerable to the effect of other 

inflammatory agents. Obese individuals sweat more and have bigger skin folds 

which increase the frictional factor.                             

 Causes:  There is a whole host of causes for intertrigo 29, common causes 

are    1. Candidosis 2. Dermatophyte infections 3. Irritant contact eczematosis 4. 

Flexural psoriasis 5. Seborrhoeic dermatitis 6. Erythrasma and 7. Acanthosis 

nigricans.  

Clinical Picture  

 Initially seen as mild soreness or itching and a mild erythema over the two 

apposed surfaces. Frictional abrasion with a level of epithelial loss can lead to 

erosions.  Ill defined macerated erythema with fissures at the junction of the fold is 

the typical lesion. Associated features can help identify the aetiology, satellite 

lesions and few pustules over the lesion usually point to candidia and well defined 

minimally scaly lesions usually are of psoriatic origin. Well defined lesions with 



an advancing border and papular lesions at the margins are dermatophytic in 

nature.  

 Secondary infections with Staphylococus aureus (most common), E.coli, 

Streptococus, and Proteus can lead to further exacerbation. In diabetics, obese 

individuals and infants yeast infections are commonly seen. 

Treatment  

 Avoidance of excessive sweating and friction are the most important factors 

in the management. Averting sitting in the same place for long time and avoidance 

of tight synthetic undergarments can be very helpful. Weight reduction and 

exercises are helpful in obese individuals. In acute burning lesions, wet dressing 

with a bland emollient or antibacterial ointment can relieve patient of symptoms. 

Topical steroids can be used to control inflammation in cases initially. Topical 

antifungals like nystatin, clotrimazole and other azoles are also commonly used. 

 

Candidiasis  

 One of the commonest fungal infections in humans first described by 

Hippocrates. Usually an opportunistic infection affecting patients with altered 

immunity.  

Aetiology  

 Candidiasis or moniliasis is caused by a group of related dimorphic fungus 

called Candida. There are 163 genera of Candida, the commonest of them being 



Candida albicans. Other relatively common species are Candida tropicalis, 

C.glabrata, C.krusei, C.parapsilosis, and an Indian species called C.vishwanathii. 

There are two morphological forms, the hyphal form and spore form. Hyphal form 

is the active form in disease states. This is due to the presence of high 

concentration of phospholipase at the tip of the hyphae which helps in greater 

ability to invade.  

Risk factors for acquiring candidiasis:  

 Diabetes and HIV disease are the most  commonly seen associations with 

candidiasis. Lack of immunity or decreased immunity favours Candida growth in 

these conditions. Chronically ill patients and old persons are also susceptible. 

Obesity, Cushings, Addisons disease and hypothyroidism are other conditions 

associated with candidiasis. Warm humid climate, effect of occlusion and friction 

are also common aggravating factors. 

 As already mentioned, obese individuals sweat more with bigger skin folds 

which retains moisture. There is also increased pH levels in the inguinal folds 

which help Candida to adhere to the skin and cause infection, as hyphae of 

Candida needs an alkaline medium for growth.  

Candidial intertrigo  

             Seen in areas of skin where there is occlusion, with groin being the most 

common site. Starts as a moist erythema which spreadsJ with an irregular edge and 

multiple tiny subcorneal pustules at the borders with satellite lesions. Pustules 

rupture to form erosions with associated peeling of top layer of skin. 



Candidial balanitis  

 Common in skin of glans and prepuce in uncircumcised males. Starts with a 

mild burning sensation or soreness leading to multiple vertically oriented fissures 

in the inner side of preputial skin.  

Vulvovaginal candidiasis 

  Usual presentation is that of creamy or curdy white discharge in the vagina 

with itching. On examination there is dusky erythema with flecks of curdy white 

discharge seen over the vaginal mucosa and the skin of vulva. Chronic cases show 

an atrophic and glazed vaginal mucosa. 

Treatment  

 Removal of the underlying cause and improving the immune status of 

patient are the most important steps in management of candidial infections. 

Topical antifungal azoles like clotrimazole, ketoconazole etc are commonly used. 

Polyene antifungal like nystatin is very specific for candidiasis. Systemic 

antifungals like fluconazole, itraconazole or ketoconazole are the drugs used in 

regular practise. Flucytosine is also used for severe infections but resistance is 

common.  

Dermatophytosis  

 One of the commonest groups of fungi infecting humans, these are a 

collection of related fungi with capacity to affect the keratin of skin, hair and nail. 



They are divided into trichophyton, epidermophyton and microsporum groups. The 

infections are named based on the sites of involvement. 

Tinea cruris  

 It is the dermatophytic infection of the groin. Though it is a common 

infection all over the world it is commoner in the tropical countries. Warm climate 

with the added content of humidity predispose persons to the infection. Males are 

more commonly affected than females. Also common in men wearing tightly fit 

undergarments, using unwashed clothes and who maintain poor hygiene. 

 People who are obese or overweight are commonly seen to have the disease 

as frictional effect due to overlapping skin folds can cause maceration and 

retention of moisture favouring growth of fungal organisms. Also an increase in 

pH due to decrease oxygen levels can predispose to fungal growth. 

Clinical picture  

 Lesions start as a small erythematous papule or plaque with clearly defined 

borders over the groin region, mostly bilaterally. As the lesion progresses there is 

central clearing with peripheral activity. Multiple nodular or papular lesions can be 

seen in the progressing borders. Scaling and pigmentation may be seen over the 

lesion. Vesicles and pustules are rare but can occur if associated with a zoophilic 

organism. Trichophyton rubrum, Trichophyton mentagrophytes and 

Epidermophyton floccosum are the commonest organisms causing tinea cruris.30 

 



Tinea corporis  

 Dermatophytic infection of the non hairy areas of body. Also called as tinea 

circinata glabrata. Trichophyton rubrum is the commonest organism causing the 

disease.  

Tinea incognito  

 It is a commonly seen skin condition in recent times due to rising use of 

steroids in practise. Lesions are extensive erythematous scaly plaques which are 

resistant to treatment.  

Treatment  

 Personal hygiene is the most important measure in controlling the disease. 

Topical azoles like clotrimazole, ketoconazole, econazole etc. are the commonly 

used group of drugs. Topical allyamine like terbinafine has also been used 

effectively to control disease states. Systemic terbinafine, griseofulvin and azoles 

like fluconazole and itraconazole are very effective in clearing lesions.    

Bacterial infections of skin  

Pyoderma  

 Pyoderma is defined as any bacterial infection of the skin. They can be 

primary or secondary. Primary pyodermas include impetigo, furuncle, folliculitis, 

carbuncle, abscesses, sycosis barbae, erysipelas and cellulitis. Secondary 

pyodermas follow an underlying infective or eczematoid disorder and include 

scabies, eczema, traumatic wound and intertrigo. 



 The ‘PROCEED’ study by Wolf et al 31 showed that obese individuals had 

8% increase in soft tissue infections compared to non obese. A study conducted in 

Kentucky, USA 32 showed that nearly 50% of patients admitted for skin infections 

were obese. Obese individuals have excessive skin folds which favour friction and 

moisture leading to fungal and bacterial overgrowth. Also there is decreased 

lymphatic flow causing accumulation of protein rich lymph. This can decrease 

oxygenation of tissues, increase pH and favour growth of organisms 

Folliculitis  

 Folliculitis is a bacterial infection that arises within a hair follicle. 

Aetiology  

 Staphylococcus aureus which is the commonest organism causing 

folliculitis, is a normal dweller of the nares in 20-40% of people. Organism is also 

seen in hands and perineum in some individuals. Patients with AIDS have twice as 

much nasal carriage as that of normal people. Compromised epidermal barrier and 

decreased immunity due many coexistent conditions like obesity, diabetes, HIV 

xerosis and eczema can predispose to folliculitis. Occlusion and perspiration can 

also be aggravating factors.  

 The advent of antibiotics has come with a cost of emergence of resistant 

species. MRSA (Methicillin Resistant Staphylococcus aureus)33 has been a major 

cause of nosocomial infections for many years but recently even community 

acquired infections have harboured MRSA species. 



 Superficial folliculitis, also known as Bockhart’s impetigo or follicular 

impetigo. Starts as a small dome like pustule occurring at the infundibular ostia of 

a hair. Common in scalp of children, beard, axillae, buttock and extremities of 

adults. 

 Periporitis Staphylogenes is a rare type of superficial folliculitis due to 

secondary infection of a simple miliaria lesion in neonates caused by 

Stapylococcus aureus. Hot Tub Folliculitis 34, a form of folliculitis seen in 

persons having the practise of using hot bath tubs. It is caused by Pseudomonas 

aeruginosa. 

Deep folliculitis  

 Otherwise known as sycosis barbae, sycosis vulgaris or barbers itch. It is 

associated with perifollicular inflammation  seen over beard area and upper lip and 

have a chronic relapsing course. Starts with erythema and itching over the upper 

lip region. In a few days pustules develop over the area. Pustules are pierced by 

hairs. These lesions rupture on shaving or manipulation to form an erythematous 

spot which acts as origin for further crop of lesions. 

Chronic folliculitis of lower legs, also known as epilating folliculitis, is a chronic 

inflammatory disorder over lower legs. They heal without scarring but are a major 

problem as they are persistent and resistant to conventional treatment.  

Furuncle: 

 Literally meaning ‘to boil’, furuncle is a common bacterial skin infection 

seen in all ages and in all regions of the world. It is an inflammatory nodule that is 



deep seated and developing from a preceding superficial folliculitis around a hair 

follicle. Seen in all ages but more prevalent in the pubertal group. Boys are 

affected more than girls. Common during winter months. 

Aetiology  

 Staphylococcus aureus is the organism causing this infection in most cases. 

Altered balances in the normal skin flora and defective skin mechanism for 

defence have lead onto clinical infections. Occlusion, friction, shaving and 

perspiration are predisposing factors for the infections. Malnutrition, obesity, 

immunosuppressed states like HIV, diabetes, usage of chemotherapeutic drugs, 

defects in neutrophil function and blood dyscrasias are common risk factors for 

extensive and disseminated lesions.  

  Staphylococcal nasal carriage is an important cause for recurrent infections. 

Panton Valentine Leukocidin gene is seen in cases of epidemic furunculosis which 

are characterised by multiple lesions with severe erythema 35. 

Clinical picture  

 A small inflammatory nodule with erythema is present initially which 

progresses through stages of pustulation and necrosis to heal with extrusion of the 

necrotic content. Healing is accompanied by a violaceous macule which leaves a 

scar on resolution. Tenderness is associated with nasal or external ear canal 

lesions. Fever and other constitutional features can be seen in a few cases.  

 In patients with malnutrition or other immuno suppressive states 

dissemination of septic foci can lead to septicaemia and pyaemia. Face, arm, neck, 



finger, wrist, genitals and buttock are the common sites of infection. In HIV 

patients violaceous plaques are seen due to coalescing of the smaller lesions. 

Treatment of pyodermas 

 Personal hygiene is the most important concept in preventing and 

controlling infections. Warm compresses may help to reduce inflammation. Deep 

lesions will need to be drained with incision and drainage, superficial lesions can 

drain spontaneously. In acute oozing lesions wet soaks with Burrow’s solution can 

be tried.   

 Topical antibiotics like clindamycin, retapamulin, mupirocin, bacitracin and 

fusidic acid are effective for the condition. Topical chlorhexidine is also helpful as 

an antiseptic and antibiotic. Oral antibiotics are the mainstay of treating the 

bacterial infections. Penicillin group of drugs are the first choice. Cephalosporins, 

penicillinase resistant penicillin like cloxacillin, flucloxacillin are commonly used. 

Phototherapy with PUVA has been tried with very good results.37 

 MRSA infections are the notorious organisms causing most of the cases 

resistant to conventionally used drugs. Drugs like oral clindamycin, cotrimoxazole, 

rifampicin, minocycline and linezolid can be used in MRSA infections.  In case of 

severe MRSA infections IV linezolid or IV vancomycin can be used. 36 Topical 

application of mupirocin 2% to the anterior nares,  oral rifampicin 600mg daily, 

ciprofloxacin 500mg daily or clindamycin 150mg for 3 months can prevent 

recurrences and persistent carriage 38 

 



Erythrasma  

 It is a mild superficial bacterial infection localised to the skin.  

Aetiopathogenesis  

 Caused by Corynebacterium minutissimum, a gram positive rod shaped 

organism commonly found in the normal flora of skin. High temperature with 

associated high humidity is probably the most important risk factor for the disease. 

Disease is common in obese patients due to the effects of occlusion and friction. 

Diabetes is also an important risk factor. Disease is more common in males but 

cases are also commonly seen in obese women. Prevalence of the disease is more 

in adults with increasing incidence as the age increases.   

Clinical Picture  

 Characterized initially by erythematous well defined irregular patches with 

minimal surface scaling. As the lesion ages, the colour changes from red to a 

diffuse brown colour.  Most common sites of infection are toe clefts, axillae, groin, 

intermammary or submammary areas and intergluteal cleft. Fourth interdigital toe 

web space is the most common site of affection. 39 

 Lesions are usually symptomless except for perianal and groin lesions 

where itching predominates. Toe cleft infections can cause fissuring, maceration 

and scaling are usually asymptomatic. Obese individuals have an extensive, 

chronic and prolonged disease due to the factors of excess sweating and friction 

present in them. 



 Diagnosis:  Woods lamp examination in a dark room gives coral- red 

colour fluorescence.   This is due to the presence of coproporphyrin 3 40 produced 

by the Corynebacterium species. 

Treatment  

 Personal hygiene is of utmost necessity in controlling the disease. Topical 

antifungals azoles like clotrimazole, ketoconazole and miconazole can be used for 

2 weeks with good results. Topical fusidic acid and clindamycin have also been 

used as alternatives. Oral therapy is the main stay of treatment with oral 

erythromycin, the most effective drug in the dose of 250 mg every 6 hours for 5 

days. Single dose of 1 gram clarithromycin is also effective. Oral tetracyclines and 

photo dynamic therapy are also being tried in unresponsive cases.  

Acne  

 A chronic inflammatory disorder seen in adolescent age group affecting the 

pilosebaceous units typified by comedones, papules, nodules, pustules and scars. 

Acne is primarily a disease of adolescence affecting patients in the age group of 16 

to 19 years in males and 14 to 17 years in females. Nearly 85% adolescent persons 

have some form of the disease during the period. Acne tends to recede by 20 to 25 

years with only 7-17% patients showing persistence beyond the age.  

Aetiopathogenesis:   

 Acne is mainly a disorder of the pilosebaceous follicles. There are four 

main factors which are important for the pathogenesis of acne 41, they are 

 



1. Excess sebum secretion 

2. Follicular hyperkeratosis and follicular plugging 

3. Increased activity of Propionobacterium acnes which is a commensal 

seen in the skin. 

4. Inflammation  

 Hyperandrogenism is a common accompaniment to the condition as it 

increases the activity of sebaceous gland to cause seborrhoea. It is mainly 

pathogenetic in females with polycystic ovarian syndromes, obesity, hirsuitism and 

adrenal hyperplasia. Use of excessive occlusive cosmetics, mechanical and 

frictional effects can aggravate acne or can even be causative by the way of 

clogging the pores leading to hyperkeratosis. 

 Obesity is a common accompaniment for acne as it can be a cause for 

hyperandrogenism and also can increase sebum secretion leading to exacerbation 

of acne.  

Clinical Picture  

 Acne is an inflammatory disease with polymorphous lesion like comedones, 

papules, nodules, pustules and scars. Common sites for occurrence of the lesion 

are face (most common), trunk and back. Lesions can be inflammatory or non 

inflammatory. 

 Non inflammatory lesions are comedones which may be open or closed 

comedones. Open comedones are dilated follicles filled with keratin (black heads) 

and closed comedones are white heads with no follicular opening visible.  



 Comedones 42 can be 1.Sand paper comedones 2. Macro comedones 3. 

Micro comedones 4. Submarine comedones 5. Secondary comedones. 

Types of acne  

1.  Comedonal acne 2.Mild acne 3.Moderate acne 4.Nodulocystic acne 

5.Neonatal acne. 6. Infantile acne 7.Childhood acne. 

Severe acne variants 

1.  Acne conglobata 2.Acne fulminans 3.Pyoderma faciale.  

Externally or mechanically induced acne 43: 1. Acne mechanica 2.Cosmetic 

acne 3.Detergent acne 4.Pomade acne 5.Oil and tar acne 6.Chloracne   

Grading of acne according to Indian authors 

Grade 1: Mainly comedones with occasional papules. 

Grade 2: Papules and few pustules with comedones. 

Grade 3: Mainly pustules and nodules 

Grade 4: Cysts, abscesses with scarring. 

Complications: Secondary infection and scarring are common complications seen 

in acne. Rolling, boxcar, ice pick and hypertrophic scars are common types of acne 

scars. Post inflammatory hyper pigmentation is also a common complication of 

acne seen in dark individuals. Psychiatric disturbances like depression and 

obsessive compulsive disorders are seen in nearly 30-50% of teenagers. 

 



Treatment  

Mild acne lesions: Topical benzoyl peroxide gel, topical salicylic acid and Azelaic 

acid. 

Mild to moderate acne:  Topical benzoyl peroxide, topical retinoids and topical 

antibacterials like clindamycin can be used.   

Moderate to severe acne  

 Oral antibiotics like doxyxycline, minocycline, azithromycin and 

clindamycin. Oral retinoids like isotretinoin (20 mg once daily for 3 months) in 

addition to topicals. 

 Nodulo cystic acne: Oral antibiotics, intralesional steroids and needle 

aspiration of the cysts; Oral retinoids and dapsone can be given.   

 Other useful adjunctive therapies: Expression of comedones with 

comedone extractor, micro dermabrasion and chemical peeling. Light and lasers 

like blue light, red light, photodynamic therapy, intense pulsed light laser and 

pulsed lasers are being tried. Acne scar procedures like chemical peeling, 

subcision, dermabrasion, laser scar resurfacing, punch grafting, punch elevation 

and dermal fillers are also useful. 

Psoriasis  

 It is a common inflammatory disorder of skin characterized by well defined 

erythematous scaly plaques mainly over the extensor aspect of body and scalp.  

 



Etiopathogenesis  

 There appears to be two distinct forms of psoriasis, type 1 is inherited with 

a strong HLA association (CW6). Type 2 is sporadic and not associated with HLA. 

Type 1 occurs earlier and is more severe compared to type 2. Physical, chemical, 

environmental and infective insults have also been described as aggravating factors 

for psoriasis. Drugs like lithium, NSAIDs, antimalarials and beta blockers have 

also been implicated as exacerbating causes.  

Various pathogenetic mechanisms for psoriasis include 

1. Increase in number of cells of suprabasal and basal layers of cells 

2. Angiogenesis or vascular proliferation due to VEGF proliferation  

3. Immune dysregulation due to activation of Th1 cell mediated effects. This 

leads to secretion of interleukins which acts to promote inflammation.  

4. Psors1 gene on chromosome 6 in MHC is a major factor in heritable forms 

Psoriasis and obesity 

 Excess adipocytes produce TNFα and cytokines like IL1, IL6 and interferon 

γ which act as triggers for inflammation in psoriasis. Leptin also helps to release 

inflammatory mediators and also to decrease T-cell autoregulation. Also 

adiponectin, an anti inflammatory factor produced by adipocytes are lower in 

obese patients leading to uncontrolled inflammation.44 A meta analytical study by 

A W Armstrong et al 45 showed clear association between psoriasis and obesity in 

data collected from nearly 130 studies done worldwide.  

 



Clinical picture  

 Well defined erythematous plaques covered with silvery white scales seen 

over the extensor aspects of body and scalp is the classical picture of psoriasis. 

Scales when removed with a glass slide give rise to pin point bleeding spots 

(Auspitz sign). Flexural psoriasis (common in obese), scalp psoriasis, palmoplantar 

psoriasis and nail psoriasis are variants of psoriasis based on the site of 

involvement.  

 Guttate psoriasis, pustular psoriasis, elephantine or rupioid psoriasis and 

erythrodermic psoriasis are variants based on morphology.  

 

Treatment  

 As there is no complete cure for psoriasis, our aim is to control the disease 

and maintain good quality of life for the patient.  Topical emollients, keratolytics, 

steroids, calcipotriol and tacrolimus are commonly used options in psoriasis. 

Extensive cases need the use of systemic drugs. Oral methotrexate, ciclosporin and 

retinoids are used effectively. Newer biological like etenercept, infliximab and 

adalimumab are coming up as effective options.   

Seborrhoeic Dermatitis  

 It is a chronic papulosquamous disorder typified by scaly erythematous 

plaques mainly over face, behind the ears, upper back and chest. Dandruff which is 

evident desquamation of scalp surface is considered a forerunner to seborrhoeic 



dermatitis. Seborrhoeic dermatitis has a bimodal incidence peak, one in infancy 

and other from 40-70 years. Males are more affected than females. HIV infection 

is major factor for the disease as nearly 85% of HIV patients present with 

seborrhoeic dermatitis. 

Aetiopathogenesis  

 There are no well defined aetiopathogenetic mechanisms proposed for the 

disease. Seborrhoea is one of the contributory factors in pathogenesis as there is 

confluence of lesions mainly over the seborrhoeic areas. And also there is high 

disease activity in infancy where there is high hormonal levels leading to increased 

sebaceous gland activity and size of the glands. Malassezia furfur is commonly 

identified from the lesions. Malassezia derived fungal products can activate the 

Langerhan cells, T cells and complement systems in skin and can contribute to 

inflammation 46. Other organisms like Candida, Staphylococcus and P.acnes have 

rarely been isolated from the lesions. Parkinsonism (due to seborrhoea), facial 

nerve or trunk paralysis are commonly associated with seborrhoeic dermatitis. 

Emotional stress and sunlight are common aggravators for seborrhoeic dermatitis. 

 Obesity is considered a risk factor for the disease as it can cause 

hyperandrogenism leading to seborrhoea. SAHA syndrome 47 which includes 

seborrhoea, alopecia, hirsuitism and acne is commonly seen in obese women. It is 

associated with obesity, PCOD and infertility.  

 

 



Clinical Features 48 

Table 4: Various clinical presentations of seborrhoeic dermatitis. 

Infantile # Scalp (cradle cap) 

# Trunk  

# Leiner’s disease 

Adult Scalp 

           # Dandruff                              # Inflammatory  

Face  

Trunk 

# Petaloid                                # Pityriasiform 

# Flexural                                # Follicular 

Generalised  

 

 Scaling with erythema over the seborrhoeic areas is the classical lesion of 

seborrhoeic dermatitis. Yellow thick oily scales and crusts with moderate erythema 

is the typical lesion of seborrhoeic dermatitis known as pityriasis steatoides. 

Pityriasis sicca is a mild form of the disease with fluffy dandruff like white scales. 

Lesions mainly occur over scalp, face, behind ears, presternal, interscapular areas 

and flexures. 

 In scalp it starts as dandruff and progresses with perifollicular erythema and 

scaling to form a well defined erythematous scaly plaques. Lesions can extend 

beyond the hairline and are known as corona seborrhoeica. Facial lesions mainly 

occur over medial eyebrow, nasolabial folds and glabella.  

 Truncal lesions can be petalloid or pityriasiform. Petalloid lesions are well 

defined circinate figurative plaques which are more localised but more pruritic. 



Pityriasiform lesions are more generalised and less pruritic. In patients with HIV 

disease, seborrhoeic dermatitis can be extensive and very resistant to treatment. 

Eczema flanellaire  

 Aggravated form of seborrhoeic dermatitis due to rubbing of clothes over 

the skin. This leads to retention of surface lipids which can be contributory.  

Treatment  

Mild form – dandruff is treated with use of medicated shampoos like  

1.  Selenium sulphide 2. Zinc pyrithione 3. Ketoconazole shampoo 4. Tar 

 shampoos 5.1% terbinafine lotion. 

 Treatment of seborrhoeic dermatitis  

1.  Mild topical steroids can be useful to reduce inflammation 2. 2% 

Ketoconazole creams 3.Topical Tacrolimus, pimecrolimus, 4.Topical 

metronidazole and tacalcitol creams, 5. 5% lithium succinate ointments  have 

all been tried with good results. 

In unresponsive cases  

 UVB phototherapy, oral itraconazole 100mg OD for 21 day and oral 

terbinafine, systemic steroids and retinoids are useful in resistant cases. 

Lymphoedema  

 Lymphoedema is any swelling owing to excessive accumulation of lymph 

within the tissues, probably due to poor lymphatic drainage. The brawny texture of 



tissues with non pitting induration of skin differentiates it from other causes of 

chronic oedema. Lymphoedema can be primary or secondary. Primary 

lymphoedema is caused by genetic factors and present in various stages of life due 

to an inbuilt inclination towards a weak lymphatic system. Any extrinsic cause 

producing obstruction of a normal lymphatic system leading to oedema is 

classified under secondary causes of lymphoedema. 

Epidemiology  

 Lymphoedema is not a very common disease, with a prevalence of 1.3 per 

1000 population. Though primary disease is seen with a genetic predisposition 

only 10% of cases present at birth and nearly 80% cases occur between 1 and 35 

years.  Secondary causes of lymphoedema are commoner than primary causes.  

Pathogenesis of Lymphoedema 

 The primary pathology lies within the lymphatic system. Reduction in the 

pathways for conduction of lymph due to reduction in the number of vessels, 

hypoplasia of the vessels and congenital or acquired obliteration of the lumen of 

the vessel are the common causes of oedema. Scarring of the vessel lumina due to 

infection, lymphadenectomy or radiotherapy can also cause obstruction of the 

vessel. 

  In obese patients there is meagre lymphatic return. There is an excess of tissue in 

obese patients which can decrease the muscular activity of the lymph vessel and 

also obstructing the major lymph vessels, thereby decreasing the lymphatic return.   

 



Pathology  

Collection of protein loaded interstitial fluid leads to enlargement of the lymph 

channels which get thickened and fibrosed as the condition persists. The collagen 

becomes swollen and separated from each other. There is a mononuclear infiltrate 

around the vessels which changes to macrophages, lymphocytes and fibroblast as 

the disease progresses. Fibrosis is predominant in the later stages of the disease.   

 Secondary  lymphoedema  is any acquired cases of external obstruction of 

lymph pathway due to any cause which is extrinsic to the primary lymphatic 

system. There are various causes of secondary lymphoedema.  

 1. Treatment procedures like radiotherapy or surgery 2. Any infiltrating 

tumour, lymphoma or kaposis sarcoma 3. Infections like filariasis, tuberculosis and 

lymphogranuloma venereum 4. Inflammatory conditions like rheumatoid arthritis, 

psoriasis and eczema 5. Venous diseases 6. Trauma 7. Obesity and 8. IV drug 

abuse.  

Clinical picture of secondary lymphoedema  

 Commonly seen over the legs as diffuse brawny oedema of the extremities 

which is non pitting in most cases. Initially presents as intermittent oedema which 

later turns into a persistent one, not reducing on limb elevation or on overnight 

rest. Mild pain or aching sensation seen over the legs. Skin over the lesion 

gradually hardens as the disease progresses. Sign of Kaposi Stemmer, which is 

difficulty in pinching the skin at the second toe base due to oedema. A massive 



nodular variant of lymphoedema seen over the thigh and abdomen noted in obese 

patients with chronic intertrigo.49 

 Complications like secondary infections, joint problems and malignancies 

like lymphangiosarcoma, BCC, SCC and kaposis sarcoma have been seen in some 

cases.  

Investigations  

 Lymphoscintigraphy is injection of radio labelled dye in the dermis or 

subcutaneous tissues and seen by gamma camera to visualize the dilated lymphatic 

channels. CT scan of the involved limb shows a honeycombed pattern which is 

characteristic for lymphoedema. MRI of the involved tissues helps to differentiate 

between various oedemas. But X ray lymphography is the gold standard but is an 

invasive technique.  

 D2-40 (Podoplanin) can be used in stains on histopathology of lymphatic 

system. LYVE 1 stains, VEGFR 3 stain also help in visualising lymphatics. 50  

Management  

 First thing in management is to find the underlying cause and remove it. 

Next comes physical therapy, which includes care of the skin with moisturisers, 

preventing infections, weight reduction, external compression with bandage or 

hosiery, manual massage to increase lymph drainage, elevation of limb, postural 

exercises and rest. Drugs like diuretics, oxerutins and coumarins have been tried 

with very minimal effects. Reduction surgeries or debulking procedures may be 

effective in chronic cases.  



Lipodermatosclerosis  

 Lipodermatosclerosis is a form of panniculitis commonly associated with 

chronic persistent changes of venous stasis.  

Aetiopathogenesis 

 Venous stasis and venous hypertension are the most important factors in 

pathogenesis of the condition. Increased hydrostatic pressure leads to augmented 

vascular permeability which inturn gives extravascular diffusion of microthrombi 

and fibrin. These products form a perivascular cuff leading to anoxia. There is 

upregulation of ICAM 1, VCAM 1 and LFA 1. Increase in TGF beta 1 gene, 

hypoxia inducing factor 1 alpha and procollagen 1 gene leads to increased collagen 

secretion and fibrosis.51    

 Systemic hypertension, diabetes, obesity, thyroid disorders and history of 

deep vein thrombosis and cellulitis of lower leg are the risk factors for 

lipodermatosclerosis. 

 In studies conducted by eminent authors, many of the cases of 

lipodermatosclerosis were overweight and obese. A study by Padberg et al 52 in 

obese patients with venous insufficiency could not prove a definite valve defect as 

cause for the condition, so suggested that obesity alone can be causative for 

insufficiency 

 

 



Clinical Picture 

 Stage of acute inflammation is seen as tender cellulitis like oedematous 

plaques or nodules which are poorly demarcated and vary from erythematous to 

purple colour seen over anteromedial area of calf region.  

 Chronic fibrotic stage: Depressed sclerotic and hyper pigmented skin seen 

over lower part of leg characterizes this stage. Due to severe sclerosis leg looks 

like ‘champagne bottle’ or ‘bowling pin’ like appearance which is characteristic 

for the condition. Lesions over abdomen may be seen in obese patients with 

venous insufficiency. Ulcerations are also common in obese individuals. Pressure 

on the edges of wound due to obesity can lead to chronic non healing wound or 

wound dehiscence.  

 Treatment: Lifestyle modifications are needed in preventing venous stasis. 

Avoidance of occupation with prolonged standing, limb elevation and weight 

reduction are helpful. Compression with stockings or crepe bandage may give 

pressure upto 30-40mm hg. Compression helps tighten the tight junctions in the 

vessel wall and decrease vascular permeability. 

 Anabolic steroids like stanozolol, oxandrolone and danazol have been tried 

with good results. Oral pentoxifylline has effect in this condition by causing 

vasodilatation and increasing movement of RBCs through the vessel.53 Oral horse 

chestnut extracts and flavanoids have been used in some trials with conflicting 

results. Ultrasound therapy may also be tried on the lesion. Fibrinolytic therapy 

may be used to remove clots.  



Hirsutism  

 It is growth of unwanted terminal hairs in females in a male hair growth 

pattern. Hirsutism may be associated with other features of virilization in the 

females. 

Pathogenesis  

 Pathogenesis of hirsutism is a complex and intricate. Racial variations in 

hair growth can be seen as growth of facial, thigh and abdominal hairs in Southern 

and Eastern Europeans, southwest Asians and Indians.54  

 Hirsutism results from excess androgen which is secreted either from 

adrenals or ovary. Dihydrotestosterone which is the active form of testosterone 

promotes androgen induced hair growth. Testosterone is converted to active 

dihydrotestosterone so levels of free testosterone are in correlation with androgen 

excess. Whenever hirsutism is associated with virilisation and with a rapid course 

it indicates that a neoplastic cause is a likely possiblity.55 

  Ovarian causes of androgen excess are PCOS 56 and ovarian tumours which 

may be malignant or benign. PCOS can lead to insulin resistance with ensuing 

elevated insulin values which direct the ovaries to produce androgens in excess.  

This results in virilisation and hirsutism.  

 In a study by Conway et al 57 in 500 PCOS patients, hirsutism (61%), 

obesity (35%), acne (24%), acanthosis nigricans (2%) and alopecia (8%) were the 

most common disease associations. Adrenal causes of hyperandrogenism are 

congenital hyperplasia of adrenals (CAH) and adenomas of adrenals. Pituitary 



causes are Cushing’s disease, prolactin adenomas and acromegaly. Other 

miscellaneous causes include exogenous androgen intake and drugs like minoxidil, 

phenytoin, diazoxide and corticosteroids. (Drugs mainly cause hypertrichosis 

rather than hirsutism). Obesity is a frequent accompaniment as it is the commonest 

causes of hyperandrogenism in association with PCOS.  

Clinical Picture  

 Excessive hair growth seen in areas or patterns specific for men. Upper lip, 

chin, cheeks, breasts, lower abdomen, chest and groin are the common sites of 

terminal hair growth in hirsutes. Other features of virilisation such as temporal 

balding, deep voice, masculine habitus, clitoral hypertrophy, acne and 

amenorrhoea can be seen associated. 

 SAHA Syndrome 58  

 Association of seborrhoea, acne vulgairs, hirsutism and androgenic alopecia 

in a few female patients. No specific cause found for the association. Obesity and 

infertility are present in patients of the syndrome.  

  Evaluation: 

 Total testosterone and dehydroepiandrosterone to rule out androgen 

secreting tumours. Morning 17 hydroxy progesterone to see for late onset adrenal 

hyperplasia, 24 hours urine creatinine and cortisol to rule out Cushings syndrome, 

serum prolactin levels and thyroid function tests. Imaging of ovaries, adrenals and 

pituitary to rule out any benign or malignant tumours is an important tool in 

evaluation of hirsutism. 



Treatment  

 Treatment can be divided into two parts, one to remove the existing excess 

hair and other to prevent new hairs occurring over the area. Methods of temporary 

hair removal like shaving, using depilatory creams, plucking and use of 

eflornithine cream can be tried. Permanent methods of hair removal are epilation 

with radiofrequency and use of lasers. Diode laser is the most efficient laser 

available and one of the most commonly used. Intensed pulsed laser and Nd: YAG 

laser are also effective options with good results. 

 Antiandrogens like cyproterone acetate and spironolactone are most 

commonly used to counter hyperandrogenism. Finasteride and dutasteride which 

act by inhibiting 5α reductase also help to decrease the active androgen levels. 

Weight reduction and exercises are very fruitful measures to control the disease.     

Dercums Disease  

 A rare disease presenting with focal overgrowth of fat with ecchymoses and 

tender subcutaneous plaques 59 and also called as adiposis dolorosa. 

 Common in menopausal women with a female to male ratio of 30:1. It can 

go down to 3:1 in certain races. 35 – 50 years is the commonest age group of 

disease presentation. A study conducted by Hansen et al 60 showed nearly 85% 

female cases showed Dercums disease before menopause. Obesity and emotional 

disturbances are the commonest associations with the disease. Nearly 50% of 

patients with Dercums disease have high BMI.  

 



Clinical Picture 

 Disease is characterised by deposits of fat tissue presenting as multiple 

painful nodules over the body. Nodules feel as a bag of worms on palpation. Pain 

is cyclical in nature. Multiple ecchymotic patches are seen. Patient is obese at 

initial stages of the disease but starts to lose weight as the disease progresses. 

Severe emotional disturbances, fatigue and weakness may be associated. 

Types of Dercums disease. 60 

 Type 1 – Juxta articular (most common) Type 2 – Diffuse variant                

Type  3 – Nodular with intense pain. Diagnosis of Dercums disease is made by the 

triad of painful plaques, ecchymoses and obesity.  

Treatment  

 Weight reduction and life style modification can be helpful. Surgical 

excision of tumour is the definitive treatment. IV or topical lidocaine can help in 

temporary relief of symptoms. Oral mexiletine 150-175mg daily has been tried 

recently 61. Oral methotrexate, infliximab and interferon 2 α have also been tried in 

some studies with conflicting results. Systemic steroid and intralesional steroids 

have also been used in many patients with good results.  

  



 

 

 

 

 

 

 

 

 

Materials and Methods  



METHODOLOGY 

STUDY DESIGN  

 This is a descriptive study of new patients attending the outpatient clinic in 

the Department of Dermatology and Venereology at Coimbatore Medical College 

Hospital done from August 2014 to July 2015. Ethical committee clearance was 

obtained. Informed consent in the regional language (Tamil) as well as in English 

was obtained. 

INCLUSION CRITERIA  

 All patients aged more than 12 years with BMI more than 30 kg/m2 

attending the outpatient clinic. 

EXCLUSION CRITERIA 

 Pregnant females and lactating mothers.  

 Type 2 Diabetes mellitus 

 Severely ill and immunocompromised patients. 

 Patients who did not give consent for the study.  

DATA COLLECTION TECHNIQUES 

 Detailed history including age, occupation, duration of disease and site of 

involvement was taken. 

 Thorough general & systemic examination of the whole body was done. 



 Dermatological examination with respect to the morphology, distribution 

and any special features of the lesions were done. Hair, nail, genital and oral 

mucosa were also examined in detail. 

 Height and weight of the patient were taken and BMI calculated. 

 Lipid profile was done for the entire study population to measure the 

triglyceride and total cholesterol levels. 

 Random blood sugar was also done to rule out diabetic status. 

 Other necessary investigations like biopsy, KOH mount and 

immunofluorescence were done for relevant cases. 

 All these data were recorded in a proforma, tabulated and analysed. Data 

regarding lipid profile alterations and BMI were analysed using ‘t test’. Null 

hypothesis was considered as there was no difference between the 

occurrence of lesions in lipid profile altered and unaltered group.   

 

 

 

 

 

 

 



OBSERVATION AND RESULTS 
 One hundred patients above the age of 12 years with a BMI > 30 kg/m 2 

attending the outpatient clinic of Dermatology, Venereology and Leprology 

Department of Coimbatore Medical College formed the study population. These 

patients were selected based on the inclusion and exclusion criteria. Study period 

was from August 2014 to July 2015.     

Gender distribution 
 There was a male preponderance of cases in our study with 60 male patients 

and 40 female patients. Male to female ratio was 1.5:1.  

Table 5: Gender distribution of cases 

 

 

 

Obesity grades of patients 

Table 6: Grading of patients based on their obesity 

 Grade 1 obesity Grade 2 obesity Grade 3 obesity 

Males  43 14 2 

Females  33 7 1 

Total  76 21 3 

Percentage  76% 21% 3% 

 

In our study BMI was one of the important parameters used to select and 

classify patients. Patients with BMI > 30 kg/sq. m were included in the study. 

Male Female Total 

60 Individuals (60%) 40 Individuals (40 %) 100  



Patients were graded based on WHO classification into three grades of obesity. 

Study included patients mainly in the grade 1 obesity with nearly 76 % of total 

patients. Twenty one percent patients were in grade 2 obesity. Only 3% patients 

were in grade 3 obesity.   

Lipid profile changes in cases 
Changes in lipid profile associated with the dermatological disease were 

another major factor studied in our study. Out of 100 patients included in the 

study, there were 29 patients with altered lipid profile. There were 19 males and 10 

females in the study with lipid profile changes.   

Table 7: Frequency of patients with abnormal lipid profile 

S. No Sex No of patients 

1.  Males 19 

2.  Females 10 

 Total 29 

  

Chart 1: Frequency of lipid profile alterations in the study. 

 

 

29%

71%

No. of patients with abnormal 
lipid profile (n=29)                                        
(Total cholesterol > 200mg/dl; 
Triglycerides > 150mg/dl) 

No. of patients normal lipid 
profile (n=71)



Frequency of various dermatoses  
 In our study which included 100 cases there were many patients with 

multiple disorders, so in total there were 169 dermatoses. Skin tag was the most 

common disorder in the study with 45 cases (26.6%) followed by acanthosis 

nigricans with 21.3%. Plantar hyperkeratosis, striae, acne, intertrigo and 

dermatophytosis were the other common disorders seen. Hirsuitism, folliculitis, 

adiposis dolorosa, lymphoedema and lipodermatosclerosis were the least common 

disorders.  

Table 8: Frequency of various dermatoses in obese individuals 

Sl no Disorders No. of dermatoses Percentage (%) 

1. Skin tag 45 26.6 

2. Acanthosis nigricans 36 21.3 

3. Plantar hyperkeratosis 17 10.05 

4. Striae distensae 16 9.4 

5. Acne 12 7.1 

6. Intertrigo 10 5.9 

7. Dermatophytosis 10 5.9 

8. Furunculosis 05 2.9 

9. Erythrasma 04 2.36 

10. Psoriasis 03 1.77 

11. Seborrhoeic dermatitis 03 1.77 

12. Candidiasis 03 1.77 

13. Lipodermatosclerosis 01 0.59 

14. Lymphoedema 01 0.59 

15. Adiposis dolorosa 01 0.59 

16. Folliculitis 01 0.59 

17. Hirsuitism 01 0.59 

 Total 169 100 

 



Age distribution of the dermatoses 
 Age group of 31-40 yrs had the highest number of cases in the study with 

48 cases followed by 41- 50 yrs age group which had 47 cases. Least number of 

cases was seen in > 60 yrs age group with 6 cases. Skin tags were the commonest 

disorder seen in ages 31- 60 yrs. AN was commonest among the ≤ 20 yrs age. 

Acne was common among the 21- 30 age group.   

Chart 2: Age distribution of the common dermatoses seen in the study  

 

Gender Distribution of the dermatoses 

Of the 169 dermatoses seen in our study there is a significant male 

preponderance with 104 dermatoses seen in males and 65 in females with a ratio of 

1.6:1. Skin tags were the most commonly seen disorder in male patients with 29 

cases. This was followed by acanthosis nigricans with 19 cases. There were no 

cases of lipodermatosclerosis, Dercums disease and hirsuitism in males. In females 

acanthosis nigricans was most common with 17 cases followed by 16 cases of skin 

tags.  
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Table 9: Gender distribution of the dermatoses 

Sl No Disorders Male Female 

1. Skin tag 29(27.8%) 16(24.6%) 

2. Acanthosis nigricans 19(18.2%) 17(26.1%) 

3. Plantar hyperkeratosis 12(11.5%) 05(7.7%) 

4. Striae distensae 09(8.6%) 07(10.7%) 

5. Acne 06(5.7%) 06(9.2%) 

6. Intertrigo 09(8.6%) 01(1.54%) 

7. Dermatophytosis 05(4.8%) 05(7.7%) 

8. Furunculosis 05(4.8%) - 

9. Erythrasma 03(2.9%) 01(1.54%) 

10. Psoriasis 03(2.9%) - 

11. Seborrhoeic dermatitis 01(0.96%) 02(3.1%) 

12. Candidiasis 02(1.9%) 01(1.54%) 

13. Lipodermatosclerosis - 01(1.54%) 

14. Lymphoedema - 01(1.54%) 

15. Adiposis dolorosa - 01(1.54%) 

16. Folliculitis 01(0.96%) - 

17. Hirsuitism - 01(1.54%) 

 Total 104(100%) 65 (100%) 

  

 



Association of dermatoses with grades of obesity 
CHART 3: Occurrence of the major diseases in the study and their 

association with grades of obesity. 

 

Skin tags were the most commonly seen disorder in grade 1 of obesity with 

34 cases. This was followed by acanthosis nigricans with 26 cases. This trend was 

also followed in the grade 2 of obesity where skin tags were the most common 

followed by acanthosis nigricans.  There were 2 cases of skin tags, 2 cases of 

acanthosis nigricans and one each with striae and dermatophytosis in the grade 3 

of obesity.  

Table 10: Distribution of various dermatoses based on grades of obesity 

S. no Disorders Grade 1 obesity Grade 2 obesity Grade 3 obesity 

1. Skin tag 34 9 2 

2. Acanthosis nigricans 26 8 2 

3. Plantar hyperkeratosis 12 5 0 
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4. Striae distensae 11 4 1 

5. Acne 12 0 0 

6. Intertrigo 5 5 0 

7. Dermatophytosis 8 1 1 

8. Furunculosis 5 0 0 

9. Erythrasma 2 2 0 

10. Psoriasis 3 0 0 

11. Seborrhoeic 

dermatitis 

3 0 0 

12. Candidiasis 3 0 0 

13. Lipodermatosclerosis 1 0 0 

14. Lymphoedema 1 0 0 

15. Adiposis dolorosa 1 0 0 

16. Folliculitis 1 0 0 

17. Hirsuitism 0 1 0 

        Total 128(75.74%) 35(20.71%) 6(3.55%) 

P value – 0.03. There was a significant difference among grade 1 and 2 obesity cases 

 

Lipid profile changes in patients having dermatoses 

 There were 55 cases with lipid profile changes seen in the study. Acanthosis 

nigricans was the disorder most commonly associated with altered lipid profile in 

the study. There were 16 cases of AN with increased total cholesterol and 

triglycerides. Twelve patients with skin tags formed 21.8% of cases. There were 6 



cases each of striae and intertrigo with abnormal lipid profile. There were also few 

cases of psoriasis, plantar hyperkeratosis, tinea, erythrasma, acne and hirsuitism 

with altered lipid profile.  

Table 11: Individual disorders and their occurrence with altered lipid profile 

S.no Disorders No. of cases Percentage 

1. Acanthosis Nigricans 16 29.1 

2. Skin tag 12 21.8 

3. Striae distensae 06 10.9 

4. Intertrigo  06 10.9 

5. Plantar hyperkeratosis 05 9.09 

6. Dermatophytosis 03 5.45 

7. Psoriasis 03 5.45 

8. Erythrasma 02 3.63 

9. Acne  01 1.81 

10. Hirsuitism 01 1.81 

                       Total 55 100 

 p value - < 0.05  (0.009 * 10 -11) significant difference present. Null hypothesis rejected 

 

 

 

 



Skin tags  

Skin tags were the most common dermatological disorder documented in the 

study. There were 45 patients with skin tags. This formed 26.6% of all the 

dermatoses.  There was a male predominance of cases in our study with a 64.4% of 

males and only 35.6% female cases.   

Table 12: Gender distribution of patients with skin tags 

Males  Females Total 

29 (64.4%) 16 (35.6%) 45 

 

Chart 4: Grading of patients with skin tags based on BMI 

 

Patients with skin tags were seen mainly in grade 1obesity with 34 patients 

(76%)  having BMI 30-35 kg/sq m. There were 9 cases (20%) of skin tag with 

grade 2 obesity. Only 2 cases (4%) had grade 3 obesity with a BMI of > 40 

kg/m2.There were 12 cases of skin tags associated with abnormal levels of total 

cholesterol and triglycerides. This was nearly 26.7% of all cases with skin tags.  
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Table 13: Frequency of lipid profile alterations in patients with skin tags. 

Lipid profile No. of patients with skin tags 

Norma lipid profile 33 (73.3%) 

Abnormal lipid profile  12 (26.7%) 

Total  45 

Chart 5: Site distribution of skin tags 

 

Many patients in the study had numerous lesions over multiple sites. There 

were 30 patients with skin tags over the axillae. Neck was the next common site 

with 25 cases. There were also lesions over groin and back.  A combination of 

neck and axillae was the most common location of lesions.  
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Acanthosis Nigricans  

Acanthosis nigricans was the second most common disorder seen in our study with 

36 cases which formed 21.3% of all dermatoses seen.  

Table 14: Gender distribution of AN 

Males  Females Total 

19(52.8%) 17 (47.2%) 36 

  

There were 19 male and 17 female patients with acanthosis nigricans. There was a 

near equal male to female ratio seen in the study.  

Chart 6: Site distribution of acanthosis nigricans 

 

  Neck was the most commonly affected site in cases with AN with 20 cases. 

This was followed by axillae. Groin was the least commonly affected site in 3 

cases. Cosmetic appearance of the lesion was the presenting complaint of most 

patients with only a few patients complaining of pruritis.  
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Lipid profile alterations were seen in 16 among the 36 cases of AN. This 

was one of the highest among all the other disorders studied.  

Table 15: Lipid profile abnormalities in acanthosis nigricans 

Lipid profile No. of patients with AN 

Norma lipid profile 20 (55.6%) 

Abnormal lipid profile  16 (44.4%) 

Total  36 

 

AN patients were mainly seen in the grade 1 obesity. There were 26 cases with 

grade 1 obesity and 8 cases with grade 2obesity. Only 2 cases were with grade 3 

obesity.  

Chart 7: Grading of patients with AN based on BMI 

 

Striae Distensae 
Stria was also a common disease seen in the study with 16 patients having the 

disease. This formed 9.4% of all cases seen.  There were 9 male patients and 7 

females with striae with a nearly equal male to female ratio.   
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Table 16: Gender distribution of striae distensae 

Males  Females Total 

9 (56.3%) 7 (43.7%) 16 

 

Table 17: Sites of occurrence of striae distensae 

S. No        Site No. Of cases Male Female 

1. Abdomen 10 (43.5%) 4 6 

2. Thighs  4 (17.5%) 3 1 

3. Upper arms  3 (13%) 2 1 

4. Shoulder and axillae 3 (13%) 1 2 

5. Groin 2 (8.7%) 1 1 

6. Back and buttock 1 (4.3%) 0 1 

                     Total 23 11 12 

 

Abdomen was the most common site of occurrence of striae followed by 

thighs and upper arm. Lesions were also seen over shoulder, axillae, back and 

buttock. There were many patients with multiple lesions over more than one site.   

Grade 1 was the commonest category of obesity seen in patients with striae. 

11 patients had grade 1obesity while 4 patients had grade 2obesity. Only one case 

of grade 3 obesity was seen associated with striae.  

Table 18: Frequency of grades of obesity in patients of striae distensae. 

Grade 1 Grade 2 Grade 3 

11 4 1 

 



Lipid profile abnormalities were also commonly seen in cases of striae 

when compared to patients with other studies. There were 6 cases of skin tags with 

altered lipid profiles in our study. 

Table 19: Lipid profile alterations in patients with striae distensae.  

Lipid profile  No. of patients with striae 

Normal lipid profile 10 (62.5%) 

Abnormal lipid profile  6 (37.5%) 

Total  16 

 

Plantar Hyperkeratosis  

 A very common disorder associated with obesity, plantar hyperkeratosis 

was also commonly seen in the study with 17 cases. This was 10.05% of all 

dermatoses seen. There was a predominance of male cases in the study with 12 

patients with plantar hyperkeratosis being males and only 5 cases being females.   

Callosities were the most commonly seen variant of plantar hyperkeratosis 

with 10 cases. This was followed by 5 patients having corns and 2 patients having 

diffuse hyperkeratosis.  

Ball of great toe {1st metacarpophalangeal joint (MCP)} was the most 

common site affected by callosity with 8 cases having the lesion at the site. This 

was followed by 5th MCP joint, heel and other uncommon areas like lateral aspect 

of toes and other MCP joints. Corns were commonly seen over the heel and the 5th 

MCP joint.  



Chart 8: Various presentations of plantar hyperkeratosis  

 

Table 20: Most common sites of occurrence of callosities 

 1st MCP joint 5th MCP joint Heel  Other areas 

No. Of lesions 8 5 2 4 

 

 There were significant alterations in lipid profile of many patients with 

plantar hyperkeratosis. Five among the 17 patients with plantar hyperkeratosis had 

altered lipid profile.  

Table 21: Lipid profile alterations in plantar hyperkeratosis 

Lipid profile No. of patients with plantar hyperkeratosis 

Normal lipid profile 12 (70.6%) 

Abnormal lipid profile  5 (29.4%) 

Total  17 

 

 

59%
29%

12%

Callosities (n= 10)

Corn (n=5)

Diffuse Hyperkeratosis 
(n=2)



Interestingly there were no cases of plantar hyperkeratosis seen in grade 3 

obesity. Twelve patients had grade 1 while 5 patients had grade 2 obesity. 

Chart 9:  Grading of patients with plantar hyperkeratosis based on BMI 

 

Acne 
 Acne is seen as a common accompaniment of obesity in many studies. In 

our study there were 12 cases of acne seen. This was 7.1% of all cases.   There was 

an equal incidence of acne in males and females in the study.  

Table 22: Severity grading of patients with acne 

Grades Male Female Total 

One 1 0 1 

Two 1 4 5 

Three 3 2 5 

Four 1 0 1 

  

Acne is graded into four grades based on the types of lesions and the 

severity of the lesions. Grade 2 acne lesions were commonly noted in the study 

71%

29%

Grade 1 obesity (n=12)

Grade 2 obesity (n=5)



with 5 cases. There were 4 females in the 5 cases. Three males and 2 females were 

seen with grade3 lesions. Two patients one with grade 1 and one with grade 4 

lesions were also seen.  

All the acne patients were seen in grade 1obesity according to their BMI. There 

was only one patient with having an abnormal lipid profile. 

Intertrigo  

In our study there were 10 cases of intertrigo seen. This formed nearly 5.9% 

of all the dermatoses seen. There was a striking male preponderance of cases in the 

study with a male to female ratio of 9:1.  

Table 23: Obesity grades of patients with intertrigo 

Grade 1 Grade 2 Grade 3 

5 5 0 

 

There were no cases of intertrigo in grade 3 of obesity category in our 

study. Five cases each in grade 1 and grade 2 obesity were seen. Intertrigo was 

commonly associated with lipid profile alterations in our study. Out of the 10 

patients with intertrigo there were 6 cases which were associated with significant 

rise in levels of total cholesterol and triglycerides.  

 

 

 



Table 24: Lipid profile alterations in patients with intertrigo. 

Lipid profile No. of patients with intertrigo 

Normal lipid profile 4 (40%) 

Abnormal lipid profile  6 (60%) 

Total  10 

 

Dermatophytosis  

 Dermatophytosis formed 5.9% of all cases seen in our study. There were 10 

cases of Dermatophytosis seen. There was an equal gender prevalence of 

dermatophytosis with 5 male cases and 5 female cases.  

Chart 10: Sites of occurrence of dermatophytosis  

(no of cases 10, no of lesions 14) 

 

 Crural lesions were seen in all 10 cases. This was followed by lesions over 

abdomen seen in four patients. There was one case of dermatophytosis with grade 

3 obesity whereas 8 cases were seen in grade1 and one case in grade 2 of obesity.  

 

71%

29%

Tinea cruris (n=10) 

Tinea corporis (n=4) 



Table 25: Lipid profile alterations of patients with dermatophytosis  

Lipid profile No. of patients with dermatophytosis 

Abnormal lipid profile 3 (30%) 

Normal lipid profile  7 (70%) 

Total  10 

 

 Lipid profile abnormalities were noted in 3 patients with dermatophytosis. 

This was 30 % of all cases of dermatophytosis.  

Furunculosis and Folliculitis 
 Furunculosis constituted 5 cases in the study. This was nearly 2.9% of all 

the dermatoses seen. There were only male patients of furunculosis in the study.   

Upper limb was the most commonly affected site. There were 4 lesions over upper 

limb, followed by lower limb and trunk with 3 lesions. One patient with folliculitis 

had multiple lesions over both upper limbs.  All the patients with furunculosis 

were seen in the grade 1 of obesity. None of the patients also had lipid profile 

alterations.  

Chart 11: Sites of occurrence of furunculosis 

(no of cases: 5; no of lesions: 10). 

 

40%

30%

30%
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Erythrasma  

 A disease commonly associated with diabetes mellitus and obesity was seen 

in only four patients in the study. This formed a mere 2.36% of all cases.  Males 

were the commonly affected gender with 3 cases. There was only one female. 

Table 26: Erythrasma – sites of occurrence and association with obesity 

S.no Site No. of cases Obesity grade 

1. Axilla 2 1 

1 2 

2. Groin 1 2 

 

 Axilla was the most common site of occurrence of erythrasma in our 

patients. There were 3 cases of axillary erythrasma. This was followed by a single 

patient with lesions over bilateral groin area. 

 Out of the four erythrasma patients two of them were in grade 1obesity and 

two cases were in the grade 2 obesity.  Two of these four cases of erythrasma were 

associated with abnormal levels of total cholesterol and triglycerides. 

Psoriasis  

 Though a common disease in practise, we had only 3 cases of psoriasis 

fulfilling the inclusion criteria. This was 1.77% of all cases seen. Interestingly 

there were only male cases of psoriasis in our study.   

 



Table 27: Clinical patterns of psoriasis 

Patterns No. of cases Percentage  

Chronic plaque psoriasis 2 66.7% 

Flexural psoriasis 1 33.3% 

 

  In the study there were 2 cases of chronic plaque psoriasis seen over the 

classical extensor aspects of trunk, upper limbs and lower limbs. One case had 

flexural psoriasis over the groin area and gluteal cleft.  

All the cases in the study were seen in the grade 1 obesity category.  

Table 28: BMI and lipid profile changes in patients with psoriasis 

Patient  Patient 1 Patient 2 Patient 3 

Grade of obesity Grade 1 Grade 1 Grade 1 

Lipid profile Abnormal Abnormal Abnormal 
 

Seborrhoeic Dermatitis 
 Similar to psoriasis there were only few cases of seborrhoeic dermatitis in 

the study. Three cases of seborrhoeic dermatitis were seen in our study. There 

were 2 females and 1 male seen with a ratio of 2: 1 (F: M).  

Table 29: Sites of occurrence of seborrhoeic dermatitis 

Sites  Face Scalp Axillae Chest 

No of lesions 3 2 1 1 

 

 Face was the most common site of occurrence of seborrhoeic dermatitis. All 

3 of the patients had lesion over the face. Scalp was involved in 2 cases. Axilla and 

chest was involved in one case each. All the patients with seborrhoeic dermatitis 



were seen in grade 1 obesity. None of these patients had any alterations in lipid 

profile.  

Candidiasis  
 Candidiasis was seen in 3 patients in the study, which formed a meagre 

1.77% of all cases seen in our study. There were 2 males and 1 female patient. 

None of the patients had any lipid profile alterations. All of them were graded into 

1st grade obesity based on their BMI. 

 There were five diseases which had only one case each. Cases of 

lipodermatosclerosis, lymphoedema, adiposis dolorosa and hirsuitism were seen in 

females while one male patient had folliculitis.   

Table 30: Characteristics of the less common disorders seen in our study. 

Disorders  No. of 
cases 

Gender 

 

Grades of 
obesity 

Lipid profile 
abnormalities 

Lipodermatosclerosis 1       F 1 Nil 

Lymphoedema 1       F 1 Nil  

Adiposis dolorosa 1       F 1 Nil 

Folliculitis 1      M 1 Nil 

Hirsuitism 1      F 2 Yes  

 

Patient with hirsuitism was a female with BMI > 35 kg/m2 (grade 2 obesity). She 

had excess hairs over her cheeks, chin and neck. Her lipid profile values were also 

abnormal.  All the other disorders in this group were seen in patients with grade 1 

obesity category. None of these patients except the female with hirsuitism had any 

lipid profile abnormalities. 



 



 



 



 



 
 



 



 
 

 



 
 



 



 



 

 

 

 

 

 

 

 

 

Discussion 



DISCUSSION 

 Obesity is a common problem of this generation. With obesity comes its 

associated morbidity and mortality. Disorders of skin are a common 

accompaniment of obesity. Prevalence of obesity among adult population in 

various studies range from 2- 17%. A study by Unnikrishnan et al 62 done in major 

metropolitan cities on India showed prevalence of obesity to be nearly 6.8%.  

In our study 100 obese individuals were selected according to our inclusion and 

exclusion criteria, there were 169 different dermatological disorders in them with 

many of them having multiple dermatoses.  

Age and Sex distribution  

 In our study males outnumbered females with a ratio of 1.5:1. There were 

60(60%) males and 40(40%) females in a total of 100 individuals. This was in 

contrast to a study by Al-Mutairi N et al 63 where there was predominance of 

females with a ratio of 1.2:1.  

 Most cases were seen among the age group of 31-50 yrs. This was followed 

by 41-50 yrs group. These two groups housed more than half of all the cases seen. 

Skin tags were the commonest dermatoses seen among the wide range of age from 

31- 60 yrs, while acne was the commonest among 20- 30 yrs age group. AN was 

most common dermatoses seen among the age ≤ 20 yrs. In the age group of > 60 

yrs striae was commonest.   

 



Frequency of various dermatoses in the study.  

 In our study skin tag was the commonest disorder associated with 26.6%, 

followed by acanthosis nigricans (21.3%), plantar hyperkeratosis (10.05%), striae 

distensae (9.4%), acne (7.1%), intertrigo (5.9%), tinea cruris (5.9%), furunculosis 

(2.9%), erythrasma (2.36%), psoriasis (1.77%), seborrhoeic dermatitis (1.77%) and 

candidiasis (1.77%). Lipodermatosclerosis, lymphoedema, hirsuitism and 

folliculitis were seen in 0.59% of cases (one each). In a study by Al-Mutairi N 63 

showed plantar hyperkeratosis to be the most commonly seen dermatoses in obese 

with 45.1% cases. This was followed by AN 33%, skin tags 30%, striae 23%, 

intertrigo 22%, acne 21%, hirsuitism 15.8% and folliculitis, tinea cruris and 

hyperhidrosis in few patients. 

Grades of obesity  

  Patients were categorized based on their BMI in various grades of obesity. 

In our study a major share of cases were present in the grade 1 of obesity with 76 

cases. There were 21 cases in grade 2 and only 3 cases in grade 3. This was in 

contrast to a study by Al-Mutairi N 63 where there were 43.7% cases in grade 1. 

But most cases were seen in grade 2 which had 51.7% of cases. Least number of 

cases was seen in grade 3 with 4.59%. There was a significant difference between 

the occurrence of lesions in grade 1 and grade 2 obesity with a p value of 0.03.  

 

 



Lipid profile  

 In our study lipid profile was one of the major determinants studied. Total 

cholesterol and triglycerides were the only components of lipid profile studied due 

to unavailability of facilities in our hospital. There were 29 patients with abnormal 

lipid profile having 55 cases in total. There was a significant difference in 

occurrence of lesions among lipid profile altered patients and those without lipid 

profile alterations with a p value of < 0.05. 

 We will be discussing the occurrence of major diseases and their 

association with various factors seen in our study. 

Skin Tag 

 Skin tag is a soft protrusion of skin commonly seen in neck and axillae in 

middle aged individuals. Skin tags were the commonest skin condition associated 

with obesity in our study. They constituted 26.6% (45) of cases in our study. A 

similar study conducted by Bhargava P et al. 64 showed 26 % of patients with skin 

tags were obese.  

 Males outnumbered females with a ratio of 1.8: 1. There were 29 male 

patients and 16 female patients. Among all male cases, skin tags was the 

commonest disorder seen. 27.8 % of all male patients had skin tags. A study El 

Safoury et al.65 showed occurrence of skin tags with a male to female ratio of 3:5. 

A study conducted by Bhargava P et al.64 showed male female ratio of 1: 1.7.   

 A study conducted by Bhargava P et al. 64showed neck to be the most 

common site of occurrence of skin tags with 90 %, followed by axillae with 38% 



and eyelids 34%. Axilla was the commonest site for skin tag in our study with 30 

cases. Fifteen cases had lesions over neck followed by lesions over groin in 8 cases 

and 2 cases had skin tags over back. Most of the patients had multiple lesions over 

different areas.  

 In the study by Puneet bhargava et al.64 multiple skin tags were seen in 

obese individuals which were small and hyperpigmented. This finding was in 

concordance with our study where the patients had multiple skin tags over multiple 

sites.  

 Skin tags were mainly seen in grade 1 of obesity in our study. 76% (34) 

cases with skin tags had grade 1 obesity. Nine cases (20%) had grade 2 obesity. 

Grade 3 obesity was uncommon with only 2 cases (4%). A study by El Safoury et 

al.65 showed higher BMI levels in patients with skin tags.  

 Twelve cases with skin tags had abnormal lipid profile studies. This was 

nearly 21.8% of all cases with lipid profile alterations. The study by Puneet 

bhargava et al. 64 showed increased serum cholesterol levels greater than 250 mg/ 

ml in nearly 12 % of the cases. A study by El Safoury et al.65 showed skin tags 

were associated with significantly higher levels of triglycerides and low HDL 

levels.    

Acanthosis Nigricans 

 Acanthosis nigricans is a very common non inflammatory disorder 

characterised by velvety plaques over neck, axillae and groin commonly. Obesity 

is considered as a major aetiological factor associated with the disease as they 



coexist in most cases. In our study acanthosis nigricans was seen in 36 cases with 

21.3%. This is in contrast to literature review by Puri et al 66 who described the 

occurrence of AN in obese individuals to be > 50%. The same study by Puri et al66 

shows occurrence of AN in obese individuals to be nearly 66.6%.  

 Males and females were nearly equally affected with a ratio of 1.1:1.AN 

was the most common disease in females in the study with 26.1%. A study 

conducted by 66 Puri et al showed that females outnumbered males with a ratio of 

1.5: 1. A similar study conducted by Varthakavi 67 et al showed female to male 

ratio of 3.5:1. 

 The study conducted by Puri. N 66 showed that neck was the most common 

site of occurrence of AN with 93.3% followed by axillae in 66.6% and finally 

flexures in 40%. In our study neck was the most common site of affection of AN 

with 20 cases (56%). Axillary lesions were seen in 13 cases (36%). Groin was least 

affected with nearly 8% of cases (3 cases). A study by Varthakavi et al 67 showed 

occurrence of AN lesions over the neck in nearly all the cases (100%). 

 Cosmetic blemish was the commonest complaint in most of the patients. 

Pruritis was seen in 6 patients.  

 Patient with AN were mainly seen in the grade 1 of obesity with 26 cases, 

which formed nearly 72% of all AN cases. Grade 2 had 8 (22%) of AN cases. 

There were 2 patients of AN with very high BMI coming under the third grade of 

obesity. A similar study conducted by Puri.N 66 showed that 60% patients with AN 

had BMI between 27-32, 16.6% had BMI > 32 and 20% had normal BMI. 



 Lipid profile was another factor which was reviewed in our study. AN was 

the most common disorder associated with an altered lipid profile in the study. 16 

of the AN cases were seen to have an abnormal lipid profile. This was nearly 29.1 

% of all cases with altered lipid profile. A study conducted by Bruke JP et al 68 

showed AN was significantly associated with decreased high density lipoproteins 

(HDL) which was significant and with mild elevated levels of triglycerides. A 

similar study by Hernandez et al 69 showed patients with AN are at risk for 

diabetes, increased triglycerides and low HDL. 

 Though not associated with any specific genetic alteration, there are reports 

of familial occurrence of the disease. In our study only 4 out of the 36 cases i.e. 

11.1 % had a family history of AN in either the mother or father.   

Plantar Hyperkeratosis.  

 Plantar hyperkeratosis is thickening of stratum corneum of soles due to any 

pathological or physiological cause. One of the commonest skin findings in 

individuals who are overweight or obese.  

 In the study there were 17 cases with plantar hyperkeratosis, which was 

nearly 10.05% of all the lesions.A study conducted by Martin J Spink 70 showed 

nearly 60% of elderly individuals have some form of plantar hyperkeratosis. 

 Callosity was the commonest form of hyperkeratosis seen in our study. 10 

patients had callosities over the sole. Ball of the great toe (1st metacarpophalangeal 

joint (MCP)) was the frequently affected site followed by the 2nd MCP joint and 

then the lateral aspect of sole. Heel was also affected in few patients. This was in 



concordance to a study conducted by Martin J Spink 70 which showed 1st MCP 

joint to be the most commonly affected followed by 2nd MCP joint. A similar study 

by Springett et al 71 showed 2nd MCP to be the most commonly affected followed 

by 1st MCP joint.  

 Corns were the next common form of hyperkeratosis seen in our study with 

5 patients. Diffuse form of hyperkeratosis was seen in 2 cases.  

 Males outnumbered females with a ratio of 2.4: 1. 12 male patients had 

plantar hyperkeratosis whereas 5 female patients had the same. A study conducted 

by Martin J Spink70 showed no significant difference in gender basis for 

occurrence of plantar hyperkeratosis. But females had higher lesions over 1st 

metatarsophalangeal joint.   

 As is already mentioned, excess weight is one of the major determinants of 

hyperkeratosis as soles are the major weight bearing areas. Another factor 

influencing the condition is the anatomical structure or shape of the sole with 

regarding to the arches and the bony prominences. Twelve patients with grade 1 

obesity had plantar hyperkeratosis while grade 2 obese was seen in 5 patients with 

plantar hyperkeratosis. To our surprise none of the cases of plantar hyperkeratosis 

had grade 3 obesity. A study conducted by Menz et al.72 showed increased body 

weight and foot deformities or postures can increase the risk for plantar 

hyperkeratosis. 

 Five patients with plantar hyperkeratosis had lipid profile alterations. This 

was nearly 9.09% of all cases with lipid profile changes.  



Striae Distensae  

 Striae distensae are linear areas of atrophy of skin due to excessive 

stretching either physiologically or pathologically. Striae are a very common entity 

in obese individuals with skin diseases.  

 In our study 16 patients had striae, which was 9.4% of all disorders seen. A 

study conducted by Hsu HS et al 73 et al showed occurrence of striae in 40.4% of 

all obese individuals studied. This was in contrast to our study with fewer cases of 

striae seen in our study. 

 Abdominal striae were the most commonly noted with 43.5% of all cases. 

This was followed by striae over thighs (17.5%), upper arm (13%), shoulder and 

axilla (13%), groin (8.7%), back and buttock area (4.3%). This feature of higher 

abdominal prevalence of striae was in contradiction to a study by Hsu HS et 

al73who showed thighs (73%) to be the predominant site followed by arms (42%) 

and later abdomen with 30%. Multiple lesions in different sites were also seen in 

the study. Striae rubra was not seen in any case in our study.  

 Nine males had striae while 7 cases of striae were females. This accounted 

to a male to female ratio of 1.2: 1. Similar ratio was shown in a study conducted by 

Simkin B et al74 on colored striae in obese individuals. He showed male to female 

ratio to be nearly 1:1. 

 A study by Hsu HS et al 73 showed that obese individuals with high BMI are 

associated with higher risk for acquiring striae. In our study there was one patient 

with grade 3 obesity who had striae distensae. This patient had extensive striae 



over abdomen. Eleven of the 16 patients with striae had grade 1obesity. Grade 2 

obesity was seen in 4 patients. A similar study conducted by Simkin B et al 74 

showed that patients with striae were considerably overweight.  

 Six cases with striae were found to be associated with abnormal lipid profile 

with elevated total cholesterol and triglycerides.  

Acne  

 Acne in an inflammatory disorder of the pilosebaceous unit commonly seen 

in the adolescent age group.  

 Acne was seen in 12 patients which was 7.1% of all the dermatological 

conditions seen in our study. There was equal incidence of acne in males and 

females. A study by Al-Mutairi63 showed occurrence of acne in obese patients to 

be as high as 21.5%.  

 Most of the cases seen were of 2nd and 3rd grades of acne. 5 patients had 

grade 2 acne and 5 had grade 3 acne. One patient had only comedonal lesions 

(grade 1) and one had grade 4 acne. 

 A study conducted by Roopam Bassi et al 75 showed higher levels of BMI in 

patients with acne on comparing them with patients without acne.BMI were 

significantly higher in these patients with a range of 32 to 38 kg/m2. An interesting 

finding in our study was the absence of acne in either grade 2 and 3 obesity. All of 

the patients had grade 1obesity. A similar study by Al-Mutairi N 63 showed 

occurrence of acne lesion more in patients with grade 2obesity.  



  Only one patient with acne had abnormal lipid profile in our study. A study 

done by Roopam Bassi et al75 on obese women with acne showed higher levels of 

triglycerides, total cholesterol, LDL and low HDL. A similar study by El Akawi et 

al 76showed increased levels of total cholesterol in acne patients. A study by Refaia 

on acne 77also derived that acne was associated with persistently elevated levels of 

total cholesterol, triglycerides and LDL. 

Intertrigo  

 An inflammatory condition due to effect of friction mainly over flexures. A 

very common disease in obese individuals due to the excess body areas leading to 

constant friction and increased sweating leading onto the condition.  

 In our study 10 cases of intertrigo were seen which added upto 5.9% of all 

cases. A similar study conducted by Krishna et al 78 showed association of 

intertrigo with obesity in 18.67% cases.  

 There was a striking male female ratio in our study. There were 9 males and 

only 1 female. This is contrast to a study by Krishna et al 78where there was a 

female predominance of cases with a ratio of 3.16: 1. 

  In our study 5 patients had grade 1 obesity and 5 had grade 2 obesity. 

There were no cases in the grade 3 obesity group. Lipid profile alterations were 

seen in 6 of the 10 cases of intertrigo which was very high.  

 

 



Dermatophytosis  

 Dermatophytosis is a very common disease in our clinical setup. Obesity, 

poor hygiene and excess sweating are common risk factors for the condition. 

 In our study there were 10 cases (5.9%) of dermatophytic infections among 

the total number of dermatoses seen. A study conducted by Al-Mutairi N 63showed 

prevalence of tinea cruris in 9.6% of all dermatoses seen in obese individuals.  

 Infection of the crural areas was seen in all of the 10 cases in our study. 

This may be attributed to the excess body folds and friction between the folds in 

obese individuals. Also excess sweating in these areas can help growth of the 

fungal organisms. Lesions over abdomen were noted in 4 cases.  

 Gender distribution was equal in our study. A study conducted by Al-

Mutairi N 63 showed male predominance of cases with a ratio of 2:1.  

 A study conducted by Al-Mutairi N 63 showed predominance of 

dermatophytosis cases in grade 2 obesity category (66%). Grade 1 obesity cases 

were nearly 31% in prevalence. Only one case of dermatophytosis was seen in 

grade 3 obesity. Similarly in our study there was one case of dermatophytosis with 

high BMI categorized into grade 3. She had excessive fungal infection over groin, 

axillae and gluteal cleft. Eight other patients with fungal infection had grade 

1obesity and one had grade 2obesity.  

 Three cases of dermatophytosis had altered lipid profile. This formed 5.45% 

of all cases with lipid profiles.  



Furunculosis and Folliculitis  

 One of the commonest bacterial infections of skin. Caused mainly by 

Staphylococcus group of organisms.  

 In our study there were 5 cases of furunculosis seen. This formed 2.9% of 

all cases in our study. We also had one male patient with multiple discrete 

follicular inflammatory lesions (folliculitis) scattered over upper limb and lower 

limb.  Upper limb was the most common site of occurrence of furuncles followed 

by lower limb and trunk.  

 All the cases of furunculosis were males who were in the grade 1 obesity 

category. The patient with folliculitis was also a male patient with grade 1 obesity.  

 None of the cases of folliculitis or furunculosis had any lipid profile 

alterations.  There was no associated immunodeficiency or any systemic features 

in any of the patients.  

 This was in contrast to a study conducted by Al-Mutairi N 63where multiple 

cases of folliculitis and furunculosis were reported. There were 49 cases which 

was 11.2% of all dermatoses reported. He also reported more cases with grade 2 

obesity with nearly 59% followed by grade 1obesity which had 38.7% cases. There 

was only one female patient with grade 3 obesity in his study. Also he showed a 

female predominance of disease with a ratio of 2:1.This is in contrast to our study 

where we found only male cases.   

 



 Erythrasma  

 Erythrasma is a bacterial infection caused by Corynebacterium 

minutissimum.   

 Though commonly associated with diabetes, obesity is also considered a 

risk factor for the disease. A study conducted by Leopoldo F Montes et al 79 

showed that nearly 47% of all erythrasma patients were diabetics and 42 % of all 

the cases were obese.   

 In our study there were 4 patients with erythrasma. This was 2.36% of all 

cases seen. Three male patients and one female patient with a ratio of 3:1 were 

seen.  

 Axilla was the commonest site of occurrence of erythrasma, seen in 3 out of 

4 patients. Groin was involved in one male patient.  

 Based on BMI, two of the patients with erythrasma had grade 1obesity and 

two had grade 2obesity. One patient with axillary lesion and the one with groin 

lesion had grade 2obesity. Two of these patients had altered lipid profile.  

Psoriasis  

 A common inflammatory papulosquamous disorder characterised by 

erythematous scaly lesions over the extensor aspects of body with scalp, nail, 

palms and soles involvement.  

 A  study conducted by Al-Mutairi N 63 showed occurrence of psoriasis to be 

6.4% of all dermatoses associated with obesity.  Only 3 cases with psoriasis were 



seen in our study. This formed 1.77% of all disorders seen. Chronic plaque 

psoriasis was seen in 2 cases and flexural psoriasis in one.   

 All the cases were males with no females seen in our study. In the above 

quoted study by Al- Mutairi N 63 showed female predominance with nearly 71% of 

cases being females.  

 A study conducted by Al-Mutairi N 63 there were 43% psoriatic cases in 

grade 1 obesity category which was exceeded by grade 2 obesity where there were 

57% cases. Grade 1 obesity was seen in all the three patients in our study. A study 

by Sakai et al80 showed elevated BMI to be significantly associated with prognosis 

in the long term. Similar study by Naldi et al 81 showed that obesity doubled the 

risk of acquiring psoriasis.    

 Interestingly all the 3 cases had lipid profile alterations. A study by Cho 

Rok Kim et al82 showed elevated levels of triglycerides, LDL and decreased HDL 

but the results were insignificant in overall picture.  

Seborrhoeic Dermatitis  

 An inflammatory dermatological disorder characterised by scaly 

erythematous lesions over the seborrhoeic areas of face, scalp, chest and back. 

 In our study there were only 3 cases of seborrhoeic dermatitis studied. This 

was only 1.77% of all disorders seen. A study by Johnson et al 83 showed that 

increase levels of adipose tissues in body can increase the levels of cytokines, 

resistin and leptin which increases the T cells and monocytes leading to activation 



of Th1 and Th17 immune response. This can enhance immune response favouring 

exacerbations of inflammatory diseases like seborrhoeic dermatitis and psoriasis.  

 There were 2 females and 1 male with seborrhoeic dermatitis seen with a 

ratio of 2:1. Common sites of occurrence of the lesions in our study were face (all 

3 cases), scalp (2 cases), axillae (1 case) and chest (1 case).  

 According to obesity grades all three cases of seborrhoeic dermatitis were in 

the grade 1obesity category. A study by Wafa Y. Al-Saeed et al84 showed 

prevalence of dandruff, a mild variant of seborrhoeic dermatitis to be commonly 

associated with obesity with a prevalence of 23.8%. There were no cases of 

seborrhoeic dermatitis with lipid profile changes.   

Candidiasis  

 Candida, a component of normal microbial flora of skin causes infection 

when the flora is altered due to any cause. Candidial infections are common in 

immunosuppressed patients like diabetics, HIV patients and patients on 

immunosuppressive drugs. Obesity is also a commonly associated cofactor in 

candidiasis due to effect of excess body folds and associated sweating and 

maceration of skin seen in these individuals. 

 In our study there were 3 cases of candidiasis seen, which was 1.77% of all 

disease studied. Study included 2 male and 1 female patients.  

 The two male patients had Candidial infections of genitals, candidial 

balanoposthitis while the female patient had vulvovaginal candidiasis which was 

confirmed by KOH. 



  No lipid profile alterations were seen in any of these 3 patients. All 3 cases 

were put into the grade 1 obesity category according to their BMI. 

Lipodermatosclerosis  

 Lipodermatosclerosis is a very rare dermatological condition seen as a late 

and end stage disease in cases of untreated venous stasis eczema. A study by 

Daniellson et al85 showed that clinical severity of venous stasis dermatitis is 

significantly associated with increased BMI. Overweight patients were also at risk 

for chronic disease and ulcerations.  

 In our study there was one female patient presenting with edema, 

eczematous and pigmentary changes seen over both lower limbs. She gave history 

of skin lesions over both LL for nearly 10 years. She works as a supervisor in a 

textile industry which needs her to stand for prolonged time.She had grade 

1obesity and on investigations was found to have a normal lipid profile. 

Lymphoedema 

 Edema of tissue due to poor lymphatic drainage or any obstruction of the 

lymphatic vessels. Secondary causes of lymphoedema due to any obstructions are 

the most common causes of lymphoedema. A study by Martalo O et al 86showed 

that patients with obesity are significantly associated with lymphoedema.  They   

showed increased severity of lymphoedema with concomitantly increased BMI. 

 A review article by Lowe JR 87showed that lymphoedema is one of the 

diseases that typify obesity with significant improvement in disease severity on 

reducing weight.  



 In our study there was one female patient with lymphoedema seen. She 

gave history of persistent swelling of her right lower limbs since 10 years. There 

was no identifiable cause for the condition except that she has been obese from her 

childhood. But she was only in the grade 1 category of obesity according to her 

obesity. Her triglycerides and total cholesterol were also within normal limits. 

Adiposis Dolorosa  

 A rare disorder characterised by multiple lipomatous overgrowths of skin 

seen in emotionally unstable women. 

 Here in our study we had one female with multiple painful growths over 

both upper limbs with associated myalgia.  A study by Herbst et al 88showed that 

most common sites for lipomatosis are extremities followed by trunk and pelvic 

areas.  

 She had grade 1obesity and also was found to have normal lipid profile 

values. A study by Stern et al 89 showed that obesity was commonly associated 

with the disease in females. A similar study by Emma et al 90 showed adipose 

tissue dysfunction to be a cause for Dercums disease.  

Hirsuitism.  

 Growth of terminal hairs in male pattern hair growth areas in females is 

known as hirsuitism. As already mentioned excess androgen is the cause for the 

hair growth. In obese individuals there is overproduction of androgens which can 

cause hirsuitism. Associated features like polycystic ovarian disease are commonly 

seen in these females.  



   In our study one female in her late twenties presented with excess 

overgrowth of hair over her face. She had polycystic ovaries on USG. Excess 

growth of hair was more over the cheeks chin and neck areas. A study conducted 

by Chabbra S 91et al showed presence of obesity in 37.5% of hirsuite females 

studied. They also showed that the severity of hirsuitism also varied according to 

obesity. Nearly 83% of females with severe hirsuitism were obese individuals 

where as only 46% of mild hirsuitism patients had obesity.  

 Our patient had grade 2 obesity with a BMI of 36.3. She also had elevated 

total cholesterol levels. This was in concordance with the Chabbra et al study 91.      

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Summary 



SUMMARY 

 A clinical study on dermatological manifestations of obesity was done from 

August 2014 to July 2015. Patients attending OPD with age greater than 12 

years with BMI greater than 30 were included in the study. Individual 

disorders with their prevalence, sex ratio, morphology, site of occurrence, their 

association with BMI and lipid profile changes were recorded, analysed and 

compared with other studies.  

 Our study included 100 patients with 169 different dermatological diseases. 

There were 60 males and 40 females with a ratio of 1.5:1.  

 According to BMI most of the patients fell into grade1 of obesity (76%), this 

was followed by grade 2obesity with 21% and lastly by grade 3obesity with 3 

patients. There was a significant difference of occurrence of dermatoses in 

grade 1 obesity on comparison with grade 2 obesity patients. 

 Lipid profile was also a major determinant evaluated in our study. There were 

29 patients with abnormal lipid profile values having in total 55 dermatoses in 

our study. There was a significant difference (p value< 0.05) in occurrence of 

dermatoses in lipid profile patients on comparing with patients with normal 

lipid profile. 

 Skin tags were the most commonly seen disorder in our study with 26.6% 

cases having skin tags. There were 45 cases with a male to female ratio of 

1.8:1. Axilla was the most common site. Among the patients with skin tags 

grade 1 obesity was the most commonly seen with nearly 76%. Skin tags were 



also commonly associated among patients with grade 3 obesity with 2 cases 

(40%). There were 12 cases with abnormal lipid profile values (26.7% of all 

cases with skin tags).   

 Acanthosis nigricans was the second most common dermatoses seen in our 

study with nearly 21.3% of all cases. Male female distribution was nearly 

equal among cases with AN. There was significant family history in 11% of 

cases. Neck was the most common site of occurrence of lesions. AN was also 

among the few dermatoses to be associated with grade 3 obesity with 2 cases 

of AN being associated with AN. Nearly 72% of AN cases were seen in grade 

1 obesity. AN was the most common disorder associated with lipid profile 

abnormalities with 16 cases having abnormal lipid profiles.  

 Plantar hyperkeratosis was seen in 17 cases which formed 10.05% of all cases. 

There was a significant predominance of male cases with a ratio of 2.4:1. 

Callosities were the most common presentation forming 59% of cases. Corns 

were seen in 29.3% cases and 11.7% cases having diffuse hyperkeratosis. First 

MCP joint was the most commonly affected site. Grade 1 obesity was most 

commonly associated with nearly 70.5% cases having grade 1 obesity. No 

cases were having grade 3 obesity. Five of the 17 cases had lipid profile 

alterations.  

 Striae distensae was seen in 9.4% of all cases with a male to female ratio of 

1.2:1. Abdomen was the preferred site of lesions. One of the patients had 



grade 3 obesity and 68.75% cases had grade 1obesity. 37.5% cases had   

abnormal lipid profile values.  

 Acne was seen in 7.1% case with an equal male to female ratio. All of them 

were in grade 1 obesity and one among them had abnormal lipid profile. Nine 

males and one female had intertrigo. Among these cases 60% of cases showed 

an abnormal lipid profile changes. There were 10 cases of dermatophytosis 

with equal male female ratio seen. Crural infections were the most common. 

Grade 1 obesity was seen in 8 patients with 30% of them having lipid profile 

alterations.   

 Furunculosis was seen in five male patients who were in grade 1obesity 

without any lipid profile alterations. Upper limb lesions were most commonly 

seen. Erythrasma formed 2.36% of all cases. There were 3 males and 1 female. 

Two of these patients had lipid profile alterations. Axilla was the most 

common site of lesions. There were 3 cases of psoriasis, seborrhoeic 

dermatitis and candidiasis seen. Two males and 1 female were seen in both 

seborrhoeic dermatitis and candidiasis.  All of them had grade 1obesity with 

no lipid profile changes. 

 Lipodermatosclerosis, lymphoedema, adiposis dolorosa, folliculitis and 

hirsuitism were the least common disorders seen with one case each. Only the 

patient with hirsuitism had grade 2 obesity and also had altered lipid profile 

levels. All other cases had grade 1obesity with no lipid profile abnormalities.  

 



 

 

 

 

 

 

 

 

 

Conclusion 



CONCLUSION 

 Obesity is major health issue with deleterious effects in nearly all the 

systems of the body. Prevalence of obesity varies with race, age and other 

associated features.  Numerous physiological changes like excess body folds, 

increased sweating, increased blood flow, increased transepidermal water loss and 

the pressure effect can lead onto multiple pathological dermatoses. Many of these 

dermatoses can be consistently associated with obesity and can even be considered 

as markers for the same.   Skin tags were the most commonly associated 

dermatoses seen. This was followed by acanthosis nigricans.  

Understanding the alterations in nature of lesions, distribution of lesions 

and any associated special characters can help in easy diagnosis of the dermatoses 

which will prevent unnecessary biopsy or other investigative procedures. This 

helps to avoid unwanted complications like poor wound healing, wound 

dehiscence and secondary infections.  

There was a significant difference in occurrence of dermatoses among 

patients with lipid profile alterations and those without lipid profile alterations. 

There was also significant alterations among cases in both grade 1 and 2 obesity. 

Various associated factors may alter the severity and presentations of many 

of these dermatoses. Severity of obesity can also be a major determinant in the 

process. Diabetes mellitus and lipid profile alterations may act in addition to 

obesity to alter the nature of these lesions. Diabetes was ruled out in the patients 

included in the study. Lipid profile alterations were noticed in 29% of all the cases. 



Understanding the Lipid profile changes and their disease associations can be very 

useful when it comes to treatment of these dermatoses. Treating the underlying 

pathology of lipid alterations can be helpful in controlling the skin condition.  

 Comparative studies on lipid profile alterations of the dermatoses and the 

effect of treatment of the underlying lipid profile changes on the dermatoses is 

needed to prove their associations.  

 Understanding the pathology of the condition and its association with 

dermatoses is the most important aspect in treatment. Life style modifications are 

the need of the hour in this era of obesity where more and more young children are 

growing up to be obese. Any treatment for these dermatological conditions must 

include measures to control obesity to be fruitful.  

Limitations of the study  

 As the study is a clinical descriptive study, follow up and treatment response could 

not be studied.  

 Comparison of associations of the dermatoses with lipid profile and their response 

upon treatment of lipid abnormalities could not be done as the study was a 

descriptive one with short study duration.    

 

 

 

 



 

 

 

 

 

 

 

 

 

Bibliography 



BIBLIOGRAPHY 

1. Longi, Fauci, Kasper, Hauser, Jameson, Loscalzo. Harrisons principles of 

internal medicine.18th ed. USA: Mc Graw Hill; 2012. Chapter 77, Biology of 

obesity p 622-8 

2. Wikipedia contributors. Classification of obesity [internet]. Wikepedia, the free 

encyclopedia; [last revised 30 july 2015]. Available from: 

https://en.wikipedia.org/w/index.php?title=Classification_of_obesity&oldid=67

3814701. 

3. K. G. M. M. Alberti, P. Zimmet, J. Shaw. Metabolic syndrome—a new world-

wide definition. A Consensus Statement from the International Diabetes 

Federation [internet]. Diabetic medicine; vol. 23; issue 5; 20 apr 2006. 

Available from: http://onlinelibrary.wiley.com/doi/10.1111/j.1464-

5491.2006.01858.x/pdf 

4. Yosipovitch G, DeVore A, Dawn A. Obesity and the skin: skin physiology and 

skin manifestations of obesity. J Am Acad Dermatol 2007; 56: 901–16. 

5. Longi,  Fauci, Kasper, Hauser, Jameson, Loscalzo. Harrisons principles of 

internal medicine. 18th ed. USA: Mc Graw Hill; 2012. Chapter 356, Disorders 

of lipoprotein metabolism. Pg 3145-51 

6. Bassi R, Sharma S, Kaur M, Sharma A. Study of changes in lipid profile in 

obese and non-obese females with acne vulgaris. Natl J Physiol Pharm 

Pharmacol. (2014), [cited August 12, 2015]; 4(2): 135-137. 

7. Santos Mônica, Fonseca Hannah Monteiro, Jalkh Alex Panizza, Gomes 

Gabriela Piraice, Cavalcante Andrea de Souza. Obesidade e dislipidemia em 



pacientes com psoríase atendidos num ambulatório de dermatologia de 

Manaus. An. Bras. Dermatol.  [Internet]. 2013  Dec [cited  2015  Aug  12] ;  

88( 6 ): 913-916. 

8. Eduardo J. Sanchez, Charles E. Bell, Anita Martinez, Dennis M. Perrotta, Mark 

V. Gregg. Acanthosis Nigricans and Insulin Resistance. Disease prevention 

news. 2002, Jan 14; Vol. 62 (2): pg 1-2. 

9. Higgins sp, Freemark M, Prose NS, Acanthosis nigricans, a practical approach 

to evaluation and management. Dermatology Online J 2008;   14:2-5. 

10. Bhargava, P; Mathur, S K; Mathur, D K; Malpani, S; Goel, S; Agarwal, U S; 

Bhargava, R K. Achrochordon, diabetesand associations. Indian J Dermatol 

Venereol Leprol. 1996 Jul-Aug; 62(4):226-8. 

11. Hud JA Jr; Cohen JB; Wagner JM; Cruz PD Jr. Prevalence and significance of 

acanthosis nigricans in an adult obese populations. Archives of Dermatology., 

1992 Jul; 128(7):941-4 

12. Mailler- Savage EA, Adams BB. Exogenous insulin derived Acanthosis 

nigricans. Arch Dermatol, 2008; 144: 126-7. 

13. Stuart CA, Gilkison CR, Smith MM, Keenan BS, Nagamani M. Acanthosis 

nigricans as a risk factor for non-insulin dependent diabetes mellitus.Clin 

Pediatr 1998; 37: 73-9. 

14. De Witt CA, Buescher LS, Stone SP. Cutaneous Manifestations of Internal 

Malignant Disease: Cutaneous Paraneoplastic Syndromes. In: Wolff K, 

Goldsmith LA, Katz SI, Gilchrist BA, Paller AS, Lefell DJ, editors. Fitzpatrick 



s Dermatology in General Medicine. 7th ed. Philadelphia: Mc Graw Hill; 

2003.p. 1493- 1507.  

15. N.H. Cox and I.H. Coulson. Systemic Disease and the Skin .Rooks Textbook of 

Dermatology. 8th ed.UK: Wiley Blackwell; 2010. Chapter 62, Vol 3: 62.31-32. 

16. Yasutoshi Hida, Yoshiaki Kubo, Yukiko Nishio, Shinji Murakami, Daisuke 

Fukumoto, Koji Sayama, Koji Hashimoto and Seiji Arase. Malignant 

Acanthosis Nigricans with Enhanced Expression of Fibroblast Growth Factor 

Receptor 3. Acta Derm Venereol. 89(4):435-7, 2009. 

17. Sheretz EF. Improved acanthosis nigricans with lipodystrophic diabetes during 

fish oil supplementation. Arch Dermatol 1988; 124: 1094-6. 

18. Lunetta M; Di Mauro M; Le Moli R; Burrafato S. Long-term octreotide 

treatment reduced hyperinsulinemia, excess body weight and skin lesions in 

severe obesity with acanthosis nigricans. J Endocrinol Invest.1996 nov; 

19(10):699-703. 

19. Hsu HS, Chen W, Chen SC, Ko FD. Colored  striae  in  obese  children  and  

adolescents. Chung Hua Min Kuo Hsiao Erh Ko I Hsueh Hui Tsa Chih. 1996 

sep- oct; 37(5):349-52. 

20. Simkin B, Arce, Rodrigo. Steroid excretion in obese patients with colored 

abdominal striae. Obstetrical & Gynecological Survey. 1962 dec; 17(6):854-

855. 

21. Gohil KJ, Patel JA, Gajjar AK. Pharmacological Review on Centella asiatica: 

A Potential Herbal Cure-all. Indian Journal of Pharmaceutical Sciences. 2010; 

72(5):546-556.  



22. El Safoury O; Fawzi M; Abdel Hay RM; Hassan AS; El Maadawi Z; Rashed L. 

Increased tissue leptin hormone levels and mast cell count in skin tags: a 

possible role of adipoimmune in the growth of benign skin growths. Indian J 

Dermatol Venereol Leprol. 2010 Sep- Oct; 76(5):538-42. 

23. Omar Soliman El Safoury, Magdy Ibrahim. A clinical evaluation of skin tags in 

relation to obesity, type 2 diabetis mellitus, age, and sex. Indian J 

Dermatol. 2011 Jul-Aug; 56(4): 393–397. 

24. Garcia-Hidalgo L, Orozco-Topete R, Gonzalez-Barranco J, Villa AR, Dalman 

JJ, Ortiz-Pedroza G. Dermatoses in 156 obese adults. Obes Res. 1999; 7: 299–

302. 

25. Manal B, Olfat S. The tissue expression of insulin-like growth factor (IGF-I) in 

acrochordons. J Egypt wom Dermatol Soc. 2007; 4: 57–62. 

26. Plascencia Gomez A; Vega Memije ME; Torres Tamayo M; Rodriguez 

Carreon AA. Skin disorders in overweight and obese patients and their 

relationship with insulin. Actas Dermo-Sifiliograficas. 2014 mar; 105(2):178-

85. 

27. Al-Mutairi N. Associated Cutaneous Diseases in Obese Adult Patients: A 

Prospective Study from a Skin Referral Care Center. Med Princ Pract 

2011;20:248-252.  

28. Spink MJ, Menz HB, Lord SR. Distribution and correlates of plantar 

hyperkeratotic lesions in older people. Journal of Foot and Ankle Research. 

2009; 2: 8. 



29. C.B. Bunker, S.M. Neill. Rooks Textbook of Dermatology. 8th ed.UK: Wiley 

Blackwell; 2010. Chapter 71, The Genital, perianal and umbilical Regions vol 

1: 71.2-5. 

30. R.J. Hay and H.R. Ashbee. Rooks Textbook of Dermatology. 8th ed.UK: Wiley 

Blackwell; 2010. Chapter36, Mycology. Vol 2. 36.33-34. 

31. Wolf AM. PROCEED: prospective obesity cohort of economic evaluation and 

determinants: baseline health and healthcare utilization of the US sample. 

Diabetes, Obesity and Metabolism 2008; 10:1248-1260. 

32. Swiney, Juliana.The Relationship between Obesity and Skin and Soft Tissue 

Infections. MPA/MPP Capstone Projects(2010). Paper 140.  Available at: 

http://uknowledge.uky.edu/mpampp_etds/140. 

33. Epstein L. Risk Factors for Invasive Methicillin-resistant Staphylococcus 

aureus Infection after Recent Discharge from an Acute Care Hospitalization, 

2011-2013. Clin Infect Dis. 2015 Sep 3. 

34. R.J. Hay, B.M. Adriaans. Rooks Textbook of Dermatology. 8th ed.UK: Wiley 

Blackwell; 2010. Chapter30, Bacterial infections. Vol 2. 30.48-49. 

35. Wiese-Posselt  M, Heuck D, Draeger A, Mielke M, Witte W, Ammon A, 

Hamouda O.  Successful Termination of a Furunculosis Outbreak Due to lukS-

lukF–Positive, Methicillin-Susceptible Staphylococcus aureus in a German 

Village by Stringent Decolonization, 2002–2005. Clinical Infectious Diseases. 

2007:Jun1; 44(11):e88-e95. 

36. R.J. Hay, B.M. Adriaans. Rooks Textbook of Dermatology. 8th ed.UK: Wiley 

Blackwell; 2010. Chapter30, Bacterial infections. Vol 2. 30.9 



37. Diernaes, Jon Erik Fraes et al. Successful treatment of recalcitrant folliculitis 

barbae and pseudofolliculitis barbae with photodynamic therapy. 

Photodiagnosis and Photodynamic Therapy; Volume 10, Issue 4: 651 – 653. 

38. Kluytmans J, van Belkum A,  Verbrugh H. Nasal carriage of Staphylococcus 

aureus: epidemiology, underlying mechanisms, and associated risks. J Clin 

Microbiol Rev. 1997 July; 10(3): 513. 

39. Dorothy A Somerville.  Erythrasma In Normal Young Adults.  J Med. 

Microbiol. February 1970; 3: 57-64, doi: 10.1099/00222615-3-1-57. 

40. Yasuma A, Ochiai T, Azuma M, Nishiyama H, Kikuchi K, Kondo M, Handa 

H. Exogenous coproporphyrin III production by Corynebacterium 

aurimucosum and Microbacterium oxydans in erythrasma lesions. J Medical 

Microbiology.2011 July; 60(7):1038-1042. 

41. A.M. Layton. Rooks Textbook of Dermatology. 8th ed.UK: Wiley Blackwell; 

2010. Chapter 42, Disorders of Sebaceous Glands.  Vol 2. 42.17-18. 

42. A.M. Layton. Rooks Textbook of Dermatology. 8th ed.UK: Wiley Blackwell; 

2010. Chapter 42, Disorders of Sebaceous Glands.  Vol 2. 42.73-77. 

43. A.M. Layton. Rooks Textbook of Dermatology. 8th ed.UK: Wiley Blackwell; 

2010. Chapter 42, Disorders of Sebaceous Glands.  Vol 2. 42.30-31.  

44. Shipman, A.R. and Millington, G.W.M. (2011), Obesity and the skin. British 

Journal of Dermatology, 165: 743–750.  

45. Armstrong AW, Harskamp CT, Armstrong EJ. The association between 

psoriasis and obesity: a systematic review and meta-analysis of observational 

studies. Nutrition & Diabetes. 2012; 2(12). 



46.  Ruth Ashbee H, Glvn v. Evans E.  Immunology of Diseases Associated with 

Malassezia Species. Clin. Microbiol. Rev. January 2002 vol. 15 no. 1 21-57. 

47. Orfanos CE, Adler YD, Zouboulis CC. The SAHA syndrome. Horm Res. 2000; 

54(5-6):251-8.82.  

48. Berth-Jones J. Rooks Textbook of Dermatology. 8th ed.UK: Wiley Blackwell; 

2010. Chapter 23. Eczema, Lichenification, Prurigo and Erythroderma. Vol 1. 

23.30. 

49. T. Narayanarao et al. Pseudosarcoma – massive localized lymphoedema in 

morbidly obese – a rare entity.  Case report International Journal of Surgery 

Case Reports 3 (2012) :389–391 

50. Choi I, Lee S, Hong Y-K. The New Era of the Lymphatic System: No Longer 

Secondary to the Blood Vascular System. Cold Spring Harbor Perspectives in 

Medicine. 2012; 2(4) 

51. Cao W, Zhang D, Gan J. Microwave heating modulation of skin fibrosis in 

chronic extremity lymphedema. Zhonhghua  Zheng Xing Wai Ke Za Zhi . 2000 

nov; 16(6): 354-6. 

52. Padberg, Frank et al. Does severe venous insufficiency have a different 

etiology in the morbidly obese? Is it venous?.  Journal of Vascular Surgery. 

Volume 37: Issue 1, 79 – 85. 

53. Krotovsiĭ GS. Disorders of rheologic properties of blood and their correction in 

postthrombophlebitic syndrome. Khirurgiia (Mosk). 2004; (2):33-6. 



54. Javorsky E, Perkins AC, Hillebrand G, Miyamoto K, Boer Kimball A. Race, 

Rather than Skin Pigmentation, Predicts Facial Hair Growth in Women. The 

Journal of Clinical and Aesthetic Dermatology. 2014; 7(5):24-26. 

55. Martin KA, Chang RJ, Ehrmann DA, et al. Evaluation and treatment of 

hirsutism in premenopausal women: an Endocrine Society clinical practice 

guideline. J Clin Endocrinol Metab. 2008;93(4):1105–1120. 

56. Tsikouras P et al. Features of Polycystic Ovary Syndrome in adolescence.  J 

Med Life. 2015 Jul-Sep; 8(3):291-6. 

57. Gerard Conway et al. European survey of diagnosis and management of the 

polycystic ovary syndrome: results of the ESE PCOS Special Interest Group's 

Questionnaire. Eur J Endocrinol. 2014 October; 171(4): 489–498. 

58. Camacho FM.SAHA syndrome: female androgenetic alopecia and hirsutism. 

Exp Dermatol. 1999 Aug; 8(4):304-5. 

59. Wikipedia contributors. Adiposis dolorosa. Wikipedia, The Free Encyclopedia. 

July 27, 2015, 00:30 UTC. Available at: https://en.wikipedia.org /w/index. 

php?title= Adiposis_dolorosa&oldid=673229900.  

60. Hansson E, Svensson H, Brorson H. Review of Dercum’s disease and proposal 

of diagnostic criteria, diagnostic methods, classification and management. 

Orphanet Journal of Rare Diseases. 2012;7:23. doi:10.1186/1750-1172-7-23. 

61. Wikipedia contributors. Adiposis dolorosa. Wikipedia,The Free Encyclopedia. 

July 27, 2015. Available at: https: //en.wikipedia.org /w/index.php? title = 

Adiposis_dolorosa & old id=673229900. 



62. Unnikrishnan AG, Kalra S, Garg MK. Preventing obesity in India: Weighing 

the options. Indian Journal of Endocrinology and Metabolism. 2012;16(1):4-6.  

63. Al-Mutairi N. Associated Cutaneous Diseases in Obese Adult Patients: A 

Prospective Study from a Skin Referral Care Center. Med Princ Pract 

2011;20:248-252.  

64. Bhargava P, Mathur D. Acrochordon, diabetes and associations. Indian J 

Dermatol Venereol Leprol 1996 2014 May 23; 62:226-8. 

65. Omar El Safoury, Magdy Ibrahim. A clinical evaluation of skin tags in relation 

to obesity, type 2 diabetis mellitus, age, and sex. Indian J Dermatol. 2011 Jul-

Aug; 56(4): 393–397. 

66. Puri N. A study of pathogenesis of acanthosis nigricans and its clinical 

implications. Indian J Dermatol. 2011; 56: 678-83. 

67. Varthakavi PK, Waingankar a, Patel KL, Wadhwa SL, Khopkar U, Sengupta 

RA, et al. Acanthosis nigricans: a dermatological marker of metabolic disease. 

Indian J Dermatol Venereol Leprol 2002; 68: 67-72.  

68. Bruke JP, Hale De, Hazuda HO, Stern MP, A quantitative scale of acanthosis 

nigricans. Diabetes care 1999; 22: 1655-59.  

69. Hernandez Perez E. On the classification of acanthosis nigricans. Int J 

Dermatol 1994; 36:605-6.  

70. Spink MJ, Menz HB, Lord SR. Distribution and correlates of plantar 

hyperkeratotic lesions in older people. Journal of Foot and Ankle Research. 

2009; 2: 8. 



71. Springett KP, Whiting MF, Marriott C. Epidemiology of plantar forefoot corns 

and callus, and the influence of dominant side. The Foot. 2003;          13:5–9. 

72.  Menz HB, Morris ME. Clinical determinants of plantar forces and pressures 

during walking in older people. Gait Posture. 2006; 24:229–236. 

73. Hsu HS, Chen W, Chen SC, Ko FD. Colored striae in obese children and 

adolescents. Chung-Hua Min Kuo Hsiao Erh Ko i Hsueh Hui Tsa Chih. 1996 

Sep-Oct; 37(5):349-52.  

74. Benjamin Simkin, and Rodrigo Arce. Steroid Excretion in Obese Patients with 

Colored Abdominal Striae. N Engl J Med 1962; 266:1031-1035. 

75. Roopam B, Saurabh S, Manjeet K, Aditi S. Lipid profile in obese and non-

obese females with acne vulgaris. National Journal of Physiology, Pharmacy & 

Pharmacology 2014; Vol 4: Issue 2: 125 – 127.   

76. El-Akawi Z, Abdel-Latif N, Razzak KA, Al-Aboosi M. The relationship 

between blood lipids and Acne. J Health Sci. 2007; 53(5): 596-599. 

77. Refaia RAA. Evaluation of Serum Lipid Profile and Malondialdehyde in 

patients with acne. University of Kufa. 2008. 

78. Krishna S, Tophakhane RS, Rathod RM, Bhagwat PV, Kudligi C, Hugar M. 

Clinical and Microbiological Study of Intertrigo. Int J Sci Stud 2015; 3(4):6-10.  

79.  Leopoldo F. Montes, Harold Dobson, Billy G. Dodge, W. R. Knowles.  

Erythrasma and Diabetes Mellitus.Arch Dermatol. 1969; 99(6):674-680. 

80. Sakai R, Matsui S, Fukushima M, Yasuda H, Miyauchi H, Miyachi Y. 

Prognostic factor analysis for plaque psoriasis. Dermatology 2005; 211:103–

106. 



81. Naldi L et al. Cigarette smoking, body mass index, and stressful life events as 

risk factors for psoriasis: results from an Italian case-control study. J Invest 

Dermatol 2005; 125:61–67. 

82. Cho Rok Kim and Joo-Heung Lee. An Observational Study on the Obesity and 

Metabolic Status of Psoriasis Patients. Ann Dermatol. Nov 2013; 25(4): 440–

444. 

83. Johnston A. Obesity in psoriasis: leptin and resistin as mediators of cutaneous 

inflammation. Br J Dermatol 2008; 159:342–350. 

84. Al-Saeed WY, Al-Dawood KM, Bukhari IA, Bahnassy A. Dermatoses in obese 

female schoolchildren in the al-khobar area, eastern saudi arabia. Journal of 

family & community medicine. 2006; 13(2):65-69. 

85. Danielsson G, Eklof Bo, Grandinetti A, Robert L. Kistner. The influence of 

obesity on chronic venous disease. Vasc Endovascular Surg. 2002 Jul-

Aug; 36(4): 271–276. 

86. O. Martalo, C. Piérard-Franchimont, A. Scheen, G. E. Piérard. La peau et 

l'obésité. Rev Med Liege. 2003 February; 58(2): 73–76. 

87. Lowe JR. Skin Integrity in Critically Ill Obese Patients. Critical care nursing 

clinics of North America. 2009; 21(3):311-v. 

88. Herbst KL, Asare-Bediako S. Adiposis dolorosa is more than painful fat. The 

Endocrinologist. 2007;17:326–334.  

89. Stern H. Adiposis dolorosa with myxoedematous manifestations. Am J Med 

Sci.1910; 139:359–363. 



90. Hansson E, Svensson H, Brorson H. Review of Dercum’s disease and proposal 

of diagnostic criteria, diagnostic methods, classification and management. 

Orphanet Journal of Rare Diseases. 2012;7:23. doi:10.1186/1750-1172-7-23. 

91. Chhabra S, Gautam RK, Kulshreshtha B, Prasad A, Sharma N. Hirsutism: A 

Clinico-investigative Study. Int J Trichol 2012; 4:246-50. 

 

 

  



 

 

 

 

 

 

 

 

 

Proforma 



A Clinical Study On The Dermatological Manifestations Of Obesity  

PROFORMA 

Name:         Date:               

Place: 

Age:  

Sex:  

Address:  

Occupation:   

Phone No.:  

CHIEF COMPLAINTS:  

 Duration:  

 Progression:     YES/NO  

 Associated Symptoms:  

 Aggravating Factors: 

 Relieving Factors: 

PAST HISTORY: 

FAMILY HISTORY:  

PERSONAL HISTORY:  



TREATMENT HISTORY:  

GENERAL PHYSICAL EXAMINATION   

Built and nourishment: 

Anaemia / Pallor/ Cyanosis/ Clubbing/ Pedal edema/ Icterus/ Lymphadenopathy 

Vitals:  

ANTHROPOMETRIC MEASUREMENTS  

Height:                     cm  

Weight:       kg 

BMI:              

CUTANEOUS EXAMINATION 

SKIN:  

 Morphology of Lesions:  

 Sites of Lesion:  

Distribution:  

Special Findings:  

OTHERS: 

SYSTEMIC EXAMINATION  

CNS:  

CVS:  



RS:  

P/A:  

CLINICAL DIAGNOSIS: 

 

INVESTIGATIONS 

1. KOH Mount:  

2. Biopsy:  

3. Tzanck Smear:  

4. Blood Investigations:  

 Complete Blood Count  

 Random Blood Sugar 

 Lipid Profile  

 

 Liver function test, 

  Renal function test. 

5. Others:  

FINAL DIAGNOSIS: 

 

 



 

 

 

 

 

 

 

 

 

Consent Form 



CONSENT FORM 

 

 Hereby I volunteer and to participate in this study " A CLINICAL STUDY 

ON THE DERMATOLOGICAL MANIFESTATIONS OF OBESITY " was 

fully explained about the nature of this study by the doctor, knowing which I 

Mr/Mrs ______________________________ fully consent to volunteer in this 

study. 

. 

Date: 

Place:        Signature of the Volunteer



xg;g[jy; gotk; 

 
bgah;     : 
 
taJ     : 
 
ghypdk;    : 
 
Kfthp    :  
 
 
 
 muR nfhit kUj;Jtf; fy;Y}hpapy; njhy; neha; rpfpr;ir kUj;Jt 

Jiwapy; gl;l nkw;gog;g[ gapYk; khzth; rp.iraJ ,f;ghy ; mth;fs; 

nkw;bfhs;Sk; “cly; gUkdpdhy; Vw;gLk; njhy; neha;fs;” gw;wpa Ma;tpy; 

bra;Kiw kw;Wk; midj;J tpsf;f';fisa[k; nfl;Lf;bfhz;L vdJ 

re;njf';fis bjhpt[gLj;jpf; bfhz;nld; vd;gij bjhptpj;Jf; bfhs;fpnwd;. 

 

 ehd; ,e;j Ma;tpy; KG rk;kjj;JlDk;/ Ra rpe;jida[lDk; fye;J 

bfhs;s rk;kjpf;fpnwd;. 

 

 ,e;j Ma;tpy; vd;idg; gw;wpa midj;J tptu';fs; ghJfhf;fg;gLtJld; 

,jd; Kot[fs; Ma;tpjHpy; btspaplg;gLtjpy; Ml;nrgid ,y;iy vd;gij 

bjhptpj;Jf; bfhs;fpnwd;. ve;j neuj;jpYk; ,e;j Ma;tpy; ,Ue;J ehd; tpyfpf; 

bfhs;s vdf;F chpik cz;L vd;gija[k; mwpntd;. 

 

 
 
,lk; : 
 
njjp :        ifbahg;gk; / nuif 
  



 

 

 

 

 

 

 

 

 

Key to Master Chart 



KEY TO MASTER CHART 

 

M   -  Male  

F   -  Female 

AN    -  Acanthosis nigricans 

PH    -  Plantar hyperkeratosis  

DP   -  Dermatophyte infections 

PSO    -  Psoriasis 

SEB DEM   -  Seborrhoeic dermatitis 

LIPODERM   -  Lipodermatosclerosis 

VVC    -  Vulvovaginal candidiasis  

AD    -  Adiposis dolorosa 

BMI   -  Body Mass Index 

TC    -  Total cholesterol 

TGL    -  Triglycerides 

 

 

 

 



  



  



  



  



 


