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A B S T R A C T

Background: Obesity is a chronic disease that is increasing worldwide, both amongst adults and children.
As per family health survey conducted by Ministry of Health and Family Welfare in 2022, 38% women and
36.5% of men in Kerala are overweight or obese. It can affect almost all organs, including the skin. Obesity
among children is increasing in India with an overall prevalence of 8-10% (15-20% in urban population).
The cutaneous manifestations can be associated both with the age of onset and duration of obesity. However,
studies showing association with class of obesity and cutaneous manifestations are lacking and hence we
undertook this study, to know the association in children attending a tertiary care center.
Materials and Methods: This was a prospective study carried out over a period of 6 months from May
2021 to November 2021 in our centre. A total of 133 children, aged 6–16 years with BMI >25 kg/ m2 were
included in the study. After taking informed consent from the parents/attendants; demographic details,
height and weight were recorded and systemic examination was done. A detailed cutaneous examination
was performed, and all the findings were noted in a predesigned proforma. Relevant investigations were
carried out, wherever deemed necessary.
Results: A total of 133 children (male/female 63.9%/ 36.1%) were included in the study with a mean age
of 10.97 ± 2.72. The mean BMI of the patients was 28.43 ± 3 kg/ m2. Majority of the patients (78.9%) were
overweight; 17.3% had Class I obesity, 3% had Class II obesity and 0.8% had Class III obesity. The most
common cutaneous changes observed in our patient group were acanthosis (62.4%), seborrheic dermatitis
(47.4%), sebomelanosis (37.6%), frictional dermatitis (29.3%), striae distensae (24.8%), tinea cruris
(24.8%), keratosis pilaris (18.1%), plantar hyperkeratosis (10.5%) and achrochordon (3.8%). The incidence
of acanthosis nigricans, striae, sebomelanosis, frictional dermatitis, seborrheic dermatitis, verruca, keratosis
pilaris and acne were higher in children with Class II obesity while acanthosis, striae, acne, and hirsutism
was more common in Class III obesity.
Conclusions: As the prevalence of obesity is increasing among the children, the paediatricians and
dermatologists should be aware of its various manifestations including the cutaneous ones to ensure their
early diagnoses and treatment, which are as common as in adults, and can be a source of great physical or
psychological morbidity.
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1. Introduction

Obesity is a chronic disease, reported world wide. Although
common in adults, the increasing prevalence in children
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is alarming. Abnormal or excessive fat accumulation that
may impair health is defined as overweight and obesity
by the World Health Organization (WHO). Overweight
and obesity have grown in children in the last decades
and is now an epidemic, especially in the developed and
developing nations. This can lead to significant public health
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issues.1 Poor lifestyle behaviours is one of the main reasons
for childhood obesity. These include sweetened beverage
consumption, skipping breakfast, low milk, vegetable and
fruit intake, and increased sedentary habits. Children with
obesity are more prone to becoming obese adults. They can
have long-term cardiometabolic diseases, Type 2 diabetes,
cardiovascular morbidity and mortality later in life.1,2

Skin is affected in various ways in obesity. Studies
have shown that the most frequent obesity-associated
dermatological conditions in children are acanthosis
nigricans and acrochordons, atopic dermatitis, skin
infections, and endocrinological changes including
hyperinsulinism (insulin resistance) and hyperandrogenism.
Other common skin manifestations associated with obesity
are striae distensae and plantar hyperkeratosis. Although
the causes of the majority of the skin lesions associated
with obesity are not known, the larger mass of adipose
tissue and the secretion of peptides (cytokines, hormones,
etc.) from enlarged fat cells due to obesity could lead to
skin lesions.1

Body mass index (BMI) is a simple index of weight-for-
height that is commonly used to classify overweight and
obesity in adults by the WHO. A BMI of 18.5–24.9 kg/m2
is taken as normal, BMI 25–29.9 kg/m2 overweight, and
BMI >30 kg/m2 taken as obese. Obesity can further be
characterized by BMI as Class I (30–34.9 kg/m2), Class II
(35–39.9 kg/m2), and Class III (>40 kg/m2).

We have undertaken this study to assess the different
types of skin lesions associated with overweight and obese
children between the ages 6 years to 16 years, visiting a
tertiary care centre. We also wanted to find, if there is
any correlation between the skin changes and the class of
obesity.

2. Materials and Methods

This was a prospective study carried out over a period of 6
months from May 2021 to November 2021 in our centre. A
total of 133 children aged 6–16 years or more with BMI >25
kg/ m2 were included in the study. After taking informed
consent from the parents/attendants; demographic details,
height, weight, and systemic examination were done. A
detailed cutaneous examination was performed, and all the
findings were noted on a predesigned proforma. Relevant
investigations were carried out, wherever deemed necessary.

3. Results

A total of 133 children (male/female 63.9%/36.1%) were
included in the study. The mean age was 10.97 ± 2.72.
The mean BMI of the patients was 28.43 ± 3 kg/
m2. Majority of the patients (78.9%) were overweight.
While 17.3% had Class I obesity, 3% had Class II
obesity and 0.8% had Class III obesity, respectively.
The most common cutaneous changes observed in our

patient group were acanthosis nigricans (62.4%), seborrheic
dermatitis (47.4%), sebomelanosis (37.6%), frictional
dermatitis (29.3%), striae (24.8%), tinea cruris (24.8%),
acne (18.8%), keratosis pilaris (18%), verruca vulgaris
(18%), plantar hyperkeratosis (15.8%), hirsutism (15%),
urticaria (12.8%)and achrocordon (9%). Fisher’s exact
tests have been conducted to find out the significant
changes in various dermatoses among over weight and
different classes of obesity and it showed that changes like
striae, sebomelanosis, frictional dermatitis, acne, seborrheic
dermatitis, plantar hyperkeratosis and achrocordon were
statistically significant (p<0.05). Independent sample T test
was also conducted to find out any statistically significant
differences in BMI and the presence or absence of various
dermatoses.

The incidence of acanthosis nigricans, seborrheic
dermatitis and frictional dermatitis were higher in children
with class I obesity. The incidence of acanthosis nigricans,
striae, sebomelanosis, frictional dermatitis, seborrheic
dermatitis, plantar hyperkeratosis and acne were higher
in children with Class II obesity. The incidence of
sebomelanosis, chronic urticaria, frictional dermatitis, acne
vulgaris, seborrheic dermatitis and plantar hyperkeratosis
were more common in class III obesity.

Fig. 1: Mean distribution of BMI between the presence and
absence of various dermatoses.

4. Discussion

The age of onset, duration, and severity of the underlying
disease are the factors which are directly related to
cutaneous manifestations of obesity, and the incidence is
greater when diabetes and/or insulin resistance syndrome
is associated with obesity. In a study performed by Boza et
al., showed that striae, plantar hyperkeratosis, acrochordons,
intertrigo, pseudo acanthosis nigricans, keratosis pilaris,
lymphedema, and bacterial infections showed a statistically
significant relationship with obesity, compared with the
control group.2

In our study, acanthosis nigricans was the most
common dermatosis seen in 62.4% of the children. Most
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common dermatologic manifestation of paediatric obesity
is Acanthosis nigricans which is occurring in 66% of
overweight adolescents. Most common early symptom
observed in children who present with obesity and/or insulin
resistance syndrome is acanthosis nigricans.3 Hud et al.
observed that acanthosis nigricans along with elevated
plasma insulin levels was seen in 74% of obese population.4

Seborrheic dermatitis was the second most common
cutaneous manifestation seen in 47.4% of the children. In
a study by Venna et al., seborrheic dermatitis was seen in
10% of study patient.5

Sebomelanosis were seen in 37.6% of children.
Frictional dermatitis was seen in 29.3% and tinea

cruris were seen in 24.8% of the children.2 In obese
patients, mainly due to friction of the skin in body folds
skin infections are more common resulting in intertrigo
and superadded infection. Pachyonychia, furunculosis, and
erythrasma caused by Corynebacterium minutissimum are
other infections in obese patients. Boza et al. found
a statistically significant association of infections with
obesity. In our study, tinea cruris were seen in 24.8% of
the patients and were more common in 25.7% overweight
children.

In our study striae were seen in 24.8% with an incidence
of up to 40% in children with moderate to severe obesity
in childhood, the presence of striae is directly related to
excess weight. Boza et al. have also reported an association
between increasing grades of obesity and striae.2

Acne has been attributed to obesity induced
hyperinsulinemia and is another common manifestation of
obesity. Studies have reported a correlation between the
acne incidence and degree of obesity. In our study, acne
was a common presentation seen in 18.8%% of the patients
and was more frequent in Class II obesity.

In our study Verruca and keratosis were seen 18% of
children and was more frequent in Class II obesity.

In our study Plantar hyperkeratosis were seen in 15.8%
of children and was more frequent in class II obesity. Valeria
et al, have also reported an association between plantar
hyperkeratosis and severe obesity.1

Hirsutism was another cutaneous manifestation in our
study group seen more among patients with 15.8% children
belonging to Class II obesity. Ahsan et al. also noted a
correlation between hirsutism and obesity and reported 16%
frequency in obese patients.6

In our study 9% of children had acrochordons and were
significantly seen in class II obese category. Valeria et al.,
also noted association between acrochordons and obesity
due to skin-on-skin friction.7

5. Conclusion

As the prevalence of obesity is increasing among the
children, the paediatricians and dermatologists should be

aware of its various manifestations including the cutaneous
ones to ensure their early diagnoses and treatment, which
are as common as in adults, and can be a source of great
physical or psychological morbidity. Obesity in children
is associated with numerous cutaneous manifestations.
Understanding and thorough knowledge of these disorders
is necessary for the early diagnosis and management,
thereby improving the quality of life.
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