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ABSTRACT
Objectives: This study was conducted to assess clinico-epidemiological features of atopic dermatitis (AD) in 
children and evaluate disease severity using the SCORing atopic dermatitis index (SCORAD Index).

Material and Methods: This was a hospital-based cross-sectional study carried out at the department of 
Dermatology at a tertiary care centre in North India over a period of 1 year. This study enrolled children aged 
between 3 months and 16 years of age clinically diagnosed with AD using Hanifin and Rajka criteria (HRC).

Results: The prevalence of AD was found to be 8.12%. Age of presentation ranged from 4 months to 16 years 
of age, with a mean age of 4.18 ± 3.88 years. 42% of patients had personal and 52.50% of patients had a family 
history of atopy. We report pruritus as a major presenting symptom seen in 100% of children with AD. Typical 
morphology and distribution were observed in 97.50% of cases, with the face being the most commonly affected 
site in infants (95.08%) and flexural involvement more common in children (77.70%). Infants had acute eczema 
(63.93%) and children with AD mostly presented with chronic eczematous lesions (58.27%). The most common 
minor feature of HRC observed was xerosis, seen in 94% of patients. Amongst atypical features, scalp scaling 
was the most common feature seen in 17%. SCORAD Index grading was mild in 49.50% of children with AD, 
moderate in 40.50% and severe grading was seen only in 10% of children.

Conclusion: Clinical features, prevalence and severity of AD are affected by various geographical, environmental 
and local factors such as lifestyle, clothing and eating/dietary factors.
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INTRODUCTION

Wise and Sulzberger, in 1933, first used the term atopic dermatitis (AD).[1] It is a chronic 
inflammatory, intensely pruritic disease of the skin which has frequent exacerbations and 
remissions and a personal or family history of ‘atopic diathesis’ in most of the patients.[2] It 
manifests mostly during infancy or childhood but can also present in adulthood.[3]

AD has multifactorial aetiology with a complex interplay of various internal and external factors, 
including genetic susceptibility leading to epidermal barrier dysfunction, defects in immune 
responses (innate and adaptive) and heightened immunological reactions to environmental 
allergens and microbial antigens.

There is geographical variability in the prevalence of AD, which has been attributed to various 
environmental factors, including rapid urbanisation, dietary factors, the climate of the region, 
infections and aeroallergens.[4] Considering the prevalence of AD in India, most of the Indian 
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centres which participated in the International Study of 
Asthma and Allergies in Childhood study reported the 
prevalence of AD in age groups 6–7 years and 13–14 years to 
be <5%. However, there is a dearth of clinico-epidemiological 
data on AD from the northern part of India in the existing 
literature. Hence, this study was conducted to assess clinico-
epidemiological features of AD in children and evaluate 
disease severity using the Scoring Severity of the Atopic 
Dermatitis Index (SCORAD Index).

Aims and objectives

The present study was conducted to assess clinico-
epidemiological features of AD in children and evaluate 
disease severity using the  SCORing Atopic Dermatitis Index 
(SCORAD Index).

MATERIAL AND METHODS

This was a hospital-based cross-sectional study conducted at 
the Department of Dermatology at a tertiary care centre in 
North India over a period of 12 months after approval of the 
institutional ethics committee.

Sample size determination

The sample size was calculated using the following formula[5]

n = Zα/22 *p*(1–p)/d2

n = is the desired sample size
Z = Standard normal deviation usually set at 1.96, 
corresponding to 95% confidence level
Z is the critical value of the normal distribution at α/2 (e.g. 
for a confidence level of 95%, α is 0.05 and the critical value 
is 1.96)
* is the multiplication symbol in the above equation
d = is the margin of error or degree of accuracy desired, 
usually set at 5% or 0.05
p = the proportion in the target population estimated to 
have the particular disease. Expected frequency of AD in the 
desired age group in the study based on a 2-year average as 
per hospital record = 8.5% (0.85)

Finite population correction was applied to the sample size 
formula.

n = Z2 p q/d2

q = 1.0–p (1.0–0.85) = 0.15

In this study:

Z = 1.96, p = 8.5% (0.85), q = 1.0–0.85 = 0.15, d = 0.05

n = 1.96 × 1.96 × 0.85 × 0.15/0.05 × 0.05 = 195 was the 
minimum sample size. Two hundred patients were recruited 
for the study.

Inclusion criteria

1. Cases of AD diagnosed clinically with Hanifin and Rajka 
criteria (HRC) between age group of 3 months–16 years.

Exclusion criteria

1. Paediatric patients in the same age group with other  
dermatoses such as scabies, childhood psoriasis, irritant 
and allergic contact dermatitis, seborrhoeic dermatitis, 
immunodeficiency syndromes and metabolic diseases

2. Parents/guardians are not willing to take part in the 
study.

Written consent from parents/guardians was taken. The 
severity of AD was studied using the SCORAD Index.[6,7]

Statistical analysis

Data were analysed using Microsoft Excel Office software 
2019 version  19.1 and statistical analysis was done using 
the Statistical Package for the Social Sciences for Windows 
version  22. Continuous variables (i.e., age of onset and 
SCORAD Index values) were expressed as mean ± standard 
deviation (SD) values and range. An appropriate statistical 
test of comparison was applied. Continuous variables were 
analysed with a t-test. Categorical variables (i.e., gender, 
geographical distribution severity, history of atopy, major 
and minor features) were expressed as numbers, frequency 
and percentages (%); the Chi-square test was used to 
compare categorical data. All statistical tests were performed 
at a significance level of P < 0.05.

RESULTS

2462 cases aged 3 months–16 years attended the outpatient 
department of Dermatology during the study period of 
1  year, out of which 200  cases were clinically diagnosed as 
AD using HRC, contributing to a hospital prevalence of 
8.12%.

Out of 200  patients, 89  (44.50%) were females and 
111  (55.50%) were males, with a male: female ratio of 
1.25:1. Study sample was divided into 5 age groups: Age 
group 3 months–< 1 year, 1–5 years, 6–10 years, 11–15 years 
and >15  years. Table  1 shows the distribution of children 
with AD according to age and gender.

Demographic and socioeconomic status is shown in 
Figures 1 and 2, respectively. Out of 200 patients in the study 
sample, 62.50% (125) children had disease onset by 1  year 
and only 9% (18) had onset after 5 years of age. 91% (182) 
of children had onset of disease under 5  years of age. The 
mean ± SD age at onset was 1.98 ± 2.24 years in the study 
group. The minimum to the maximum age of onset was 
4 months to 10 years, respectively.
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The frequency of history of atopy in patients of AD is shown 
in Table 2. Figure 3 shows the frequency of factors influencing 
the course of disease in children with AD. It was noted in the 
study sample that disease aggravation was more prevalent in 
winter.

100% of patients had pruritus as a presenting symptom, 
followed by typical morphology and distribution of lesions in 
97.50% (195) and a history of chronic/relapsing dermatitis in 
75% (150) children.

The distribution of minor clinical features of HRC is shown 
in Table  3. Amongst atypical features, scalp scaling was 
the most common, followed by retro-auricular fissuring 
[Figure  4]. Infants had acute eczema with the face being 
affected commonly, whereas older children had chronic 
eczematous lesions with flexural involvement.

The severity of the disease was mild in 49.50% (99) children, 
moderate disease in 40.50% (81), and only 10% (20) 
children had severe disease. The mean SCORAD Index was 
27.57 ± 14.91. Mean SCORAD Index in mild, moderate and 
severe disease was 15.25 ± 5.09, 35.39 ± 7.04 and 56.88 ± 5.39, 
respectively. SCORAD Index range was 4.5 – 73.

Figure  5 shows the age-wise severity grading of children 
with AD. Mean SCORAD Index in 3 months–<1, 1–5, 6–10, 
11–15, >15  years was 0.62 ± 0.21, 2.93 ± 1.33, 7.65 ± 1.38, 
13.25 ± 1.39, 16.00 ± 0.00, respectively. Children in whom 

disease onset was under 5 years of age were statistically more 
in number in all three grades of disease severity (P = 0.001). 
All children (20) with severe SCORAD Index grading had 
disease onset under 5  years of age and it was found to be 
statistically significant P = 0.001.

Retro-auricular fissuring, infra-auricular fissuring and scalp 
scaling were found to be more significantly associated with 
the severity of the disease than others, with P = 0.001, 0.010 
and 0.016, respectively [Table 4].

DISCUSSION

Hospital prevalence of AD was found to be 8.12%. The study 
done by Singh and Yadav[8] (Jaipur) Sehgal et al.[9] (Delhi) 
and Sarkar and Kanwar[10] (North India) have reported a 
prevalence of 8.52%, 0.24% and 29.9%, respectively. Such 
variation in AD prevalence is attributed to environmental 
and socioeconomic factors. The prevalence of AD in India is a 
rising trend, which is attributed to urbanisation and increased 
environmental pollution, hence exposure to allergens.[10]

M: F  ratio in this study came out to be 1.25:1. Our results 
were comparable with a study conducted by Dhar et al.[11] 
(2002). One of the reasons for male preponderance seen in 
Indian hospital-based epidemiological studies is that there 
is more treatment-seeking behaviour for males compared to 
females.

Table 1: Age and gender distribution of children with AD (n=200).

Age Group (Years) Female Male Total
Patients (%) Patients (%) Patients (%)

3 Months–<1 Year 16 17.98 28 25.23 44 22
1–5 48 53.93 56 50.45 104 52
6–10 12 13.48 22 19.82 34 17
11–15 11 12.36 5 4.50 16  8
>15 2 2.25 0 0 2  1
Total 89 100 111 100 200 100
AD: Atopic dermatitis

Figure  1: Geographical distribution of patients with atopic 
dermatitis. Figure 2: Socioeconomic status of children with atopic dermatitis.
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Seventy-four percent of children with AD were in the age 
group of 3  months–5  years. Narayan et al.[12] (2019) and 
Swamy et al.[13] (2019) reported a similar age distribution 
with 78% and 74% of children with AD below 5 years of age. 
The mean age of presentation was 4.18 ± 3.88 years, which 
is almost comparable with that of the study by Parthasarathy 
et al.[14] (2019), who reported the mean age of presentation as 
4.6 ± 3.9 years. The mean age of onset was 1.98 ± 2.24 years. 
The mean age of onset corroborates with other Indian 
studies done by Narayan et al.[12] (2019) 2.13 ± 2.10 years and 
Upendra et al.[15] (2018) 2.14 ± 0.52 years.

62.50% of children had onset of disease by the age of 1 year, 
and only 9% developed AD after 5  years of age. Sendrasoa 
et  al.[16] (2020) reported an early age of onset of 5  years in 
69.5% of children. In North India, Sarkar and Kanwar[10] 
(2004) reported that 55.2% of patients had the disease by 
1 year of age and 5.6% developed AD after 6 years of age.

In this study, 61% of AD patients were from urban areas and 
only 39% from rural areas. A study done by Sarkar and Kanwar 
(2004) and Thakur et al. (2013) observed similar findings.[10,17] 
AD is more prevalent in urbanised areas, as people in these 

settings are more exposed to exacerbating factors such as 
chemicals, aeroallergens and environmental pollution.[18]

The majority of children with AD in this study were from 
middle socio-economic class  55% followed by upper 23% 
and lower 22%. These findings revealed almost comparable 
results to other Indian studies by Swamy et al.[13] (2019). 
Overall, upper and middle-class populations were more 
affected by AD due to different food habits, living standards, 
hygiene and psychological stress.[19]

In our study, 42% of patients had either one or more of 3 
manifestations of atopy-allergic rhinitis, bronchial asthma 

Table 2: Frequency of history of atopy.

History of atopy Patients (n) Percentage

Personal history 84 42
Allergic rhinitis 62 73.81
Bronchial asthma 22 26.19
Family history 105 52.50
Allergic rhinitis 82 78.09
Bronchial asthma 12 11.43
Atopic dermatitis 11 10.48
Both personal and family history 
of atopy

28 14

Table 3: Frequency of minor features of HRC (n=200).

Minor criteria Patient Percentage

Xerosis 188 94
Hand and foot eczema 82 41
Facial erythema 81 40.50
Cutaneous infection 61 30.50
Dennie morgan fold 43 21.50
Pityriasis alba 32 16
Cheilitis 19 9.50
Perifollicular accentuation 19 9.50
Periorbital darkening 18 9
Anterior neck sign 15 7.50
Facial pallor 12 6
Ichthyosis 7 3.50
Hyperlinear palms 4 2
Keratosis pilaris 2 1
HRC: Hanifin and Rajka criteria

Figure  4: Frequency of atypical clinical features in children with 
atopic dermatitis.

Figure 5: Age-wise severity grading of children with atopic dermatitis.

Figure 3: Frequency of factors influencing the course of the disease.
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and conjunctivitis, whereas 52.50% of patients had a history 
of atopy in their families (up to three generations). Fourteen 
percent had both personal and family history of atopy. 
Personal and family history of atopy has variable results in 
different studies, with personal history ranging from 18.18% 
to 59.25%[11,12,20-22] and family history having variability of 
37.03% to 90.67%.[11,12,15,20-22]

In our study, symptoms and the course of disease were 
influenced by certain factors such as itch when sweating, 
observed in 15% of patients, wool intolerance in 10.50% and 
seasonal variation with winter exacerbations in 43.50% of 
patients, while summer flare-ups were seen only in 3.50%. 
Sendrasoa et al.[16] (2020) reported winter flare-ups in 51.6% 
of patients, but the study by Parthasarathy et al.[14] (2019) 
reported a history of winter exacerbation only in 8% of cases. 
These differences in seasonal variation reported could be 
attributed to different climatic, ecological and geographical 
factors which determine varying clinical expressions of the 
disease in that population.[23] Winter exacerbations were 
reported more in Northern India compared to Eastern and 
Southern parts as winters are prolonged and harsh in North 
India, and there is decreased moisture in the climate, leading 
to variations in skin moisturisation, thus leading to flare-ups 
of AD and also direct wearing of woollen clothes triggers 
pruritus thus influencing the course of disease during 
winters.[10]

Pruritus is considered a hallmark of AD, which was seen 
in 100% (200) children with AD. In our study, typical 
morphology and distribution were seen in 97.50% of cases, 
where the face was the most commonly affected site amongst 
infants, 95.08% and flexural involvement was typically more 
in children, 77.70%. Similar findings were observed by 
Esenboga et al.[24] (2021) and Kumar et al.[25] (2014), who 
also reported more facial involvement in infants. Sendrasoa 
et al.[16] (2020) also reported facial involvement in infants and 
flexural involvement in children with AD.

The most common type of presentation in infants was acute 
eczema (63.93%), followed by chronic eczema in 22.95% 

and subacute in 13.11% of infants while children with 
AD presented with chronic eczematous lesions observed 
in 58.27%, followed by subacute in 22.30% and acute 
papulovesicular erythematous lesions in 19.42%. Acute 
eczema was reported by Sarkar and Kanwar[10] (2004) in 65.4% 
of infants, while in children, chronic type predominated in 
44.4%. Similarly, Dhar and Kanwar[26] (1998) reported that 
52% of infants had acute eczema whereas 47.4% of childhood 
patients had features of chronic eczema. Chronic/relapsing 
dermatitis was a common feature in the current study 
reported in 75% of patients, especially in children >2 years of 
age and this was in consonance with other studies by Swamy 
et al.[13] (2019), who reported chronic/relapsing dermatitis 
in 82% of patients. In this study, the most common minor 
feature of HRC observed was xerosis seen in 94% of AD 
patients which could be probably because of decreased 
ceramides in epidermis along with increased trans-epidermal 
water loss. Swamy et al. (2019) and Narayan et al. (2019) also 
reported similar findings.[12,13]

The next common feature of HRC in the present study was 
hand and foot eczema observed in 41% of children. Narayan 
et al.[12] (2019) and Parthasarathy et al.[14] (2019) reported 
comparatively lower frequency as compared to the present 
study, which could be because this study was done during 
the COVID-19 pandemic, and frequent use of sanitisers and 
hand washing might have irritated already compromised 
epidermal barrier in addition to the use of harsh soaps for 
bathing and hand washing.

Facial erythema and facial pallor were observed in 40.50% 
and 6% of children with AD. This occurs because of the 
abnormal vascular response of superficial dermal blood 
vessels in AD patients. Narayan et al.[12] (2019) also reported 
similar findings of facial erythema and facial pallor in 43.6%.

Cutaneous infections were observed in 30.50% of children 
with AD in the present study. Narayan et al.[12] (2019) and 
Parthasarathy et al.[14] (2019) reported comparatively lower 
frequency, while Sehgal et al.[9] (2015) observed a higher 
frequency of cutaneous infection in their studies.

Table 4: Distribution and association of atypical clinical features in children with AD and disease severity (SCORAD Index).

Atypical clinical features Patients Mild (n=99) Moderate (n=81) Severe (n=20) X2 P-value
n Percentage n Percentage n Percentage

Scalp scaling 34 5 5.05 17 21.08 12 60 5.79 0.016
Retro auricular fissuring 20 0 0 5 6.17 15 75 20.91 0.001
Eyelid eczema 15 2 2.02 8 9.88 5 25 4.05 0.044
Infra auricular fissure 15 0 0 8 9.88 7 35 6.71 0.010
Juvenile plantar  dermatoses 11 2 2.02 5 6.17 4 20 6.50 0.011
Follicular eczema 7 0 0 2 2.47 5 25 4.98 0.026
Prurigo nodularis 4 0 0 3 3.7 1 5 1.14 0.285
Chi-square X2 test used and P value <0.05–Significant. AD: Atopic dermatitis, SCORAD Index: SCORing atopic dermatitis index  
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Dennie Morgan Fold (atopic pleat) was observed in 21.50% 
of children in our study, and an almost similar finding was 
reported by Narayan et al. (2019).[12] Other minor features such 
as periorbital darkening, anterior neck fold, cheilitis, ichthyosis, 
hyperlinear palms, keratosis pilaris, pityriasis alba and perifollicular 
accentuation had varied presentations in various studies.[9,12-14] 
Thus, various studies have shown variable presentation of minor 
features of HRC, and this could be because of several factors 
influencing presentation and the course of disease, such as genetic, 
environmental, climatic, geographical and certain local factors 
such as clothing, lifestyle and dietary factors.[23,27]

In the present study, amongst atypical features, scalp scaling 
was the most common feature observed in 17%, followed by 
retro auricular fissuring in 10%, infra-auricular fissure  in 
7.5%, eyelid eczema in 7.5%, juvenile plantar  dermatoses in 
5.5%, follicular eczema in 3.50% and prurigo nodularis in 2% 
children, respectively. Retro-auricular fissuring, infra-auricular 
fissuring and scalp scaling were more significantly associated 
with the severity of AD. Similarly, Narayan et al.[12] (2019) also 
reported retro-auricular fissures to be significantly associated 
with disease severity. Infra-auricular fissuring and diffuse scalp 
scaling are important minor indicators for the diagnosis of AD, 
which occur as there are high colony counts of pityrosporum 
in AD patients, which cause subacute dermatitis.[2]

In our study, SCORAD Index grading showed mild severity 
in 49.50% of children with AD, moderate severity in 40.50% 
and severe grading in only 10% of cases. Severity grading 
reported in various Indian and other Asian countries had 
observed that the majority of cases have mild or mild-to-
moderate AD and findings of severity profile in the present 
study were comparable to previous studies from India and 
the Asian subcontinent.[11-13,15,25]

Strengths of study

This study highlights not only the most common presenting features 
and minor features of AD with their frequency of occurrence 
according to age groups along with severity grades calculated by 
SCORAD Index but also various atypical clinical features seen in 
patients of AD. All parameters are evaluated statistically including 
severity grades and association with atypical features.

Limitations

This was a hospital-based cross-sectional study; hence, the 
true point prevalence of AD in the community could not be 
calculated.

CONCLUSION

Various geographical, environmental and local factors, 
including lifestyle, clothing and dietary habits, influence 
clinical features, presentation, prevalence and AD severity.
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