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INTRODUCTION

Atopic dermatitis (AD) is a common, highly pruritic 
chronic inflammatory skin disorder in children, which 
is often associated with other atopic diseases, such as 
asthma and allergic rhinitis [1].

The prevalence of AD varies significantly across 
the world [2]. Historically, the prevalence of AD in 
Africa has generally been lower than in the West, yet 
recent trends have shown an increasing prevalence in 
developing countries [3,4].

AD, especially in children, remains a particularly 
underestimated disease in sub-Saharan Africa, with a 
considerable lack of data in the general population and 
at the hospital level. Yet, it has become a real worldwide 
health problem due to its increasing prevalence, its 
negative impact on quality of life, and the high cost 
of its management [5]. In addition, in individuals 
with skin phototype VI, AD has numerous clinical 
specificities mainly linked to skin pigmentation [6]. 
Skin typing refers to the classification of the skin 
according to its sensitivity to sun exposure. The 
Fitzpatrick classification is the most widely employed 
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method of skin typing. According to this classification, 
skin phototype VI corresponds to black skin that never 
burns and always tans darkly [7].

Herein, we aimed to determine the prevalence, clinical 
features, and risk factors of severity of AD in Senegalese 
children with skin phototype VI.

MATERIALS AND METHODS

This cross-sectional, descriptive, and analytical study 
was conducted over a period of six months—from 
January 1 to July 1, 2019—in two dermatology centers 
in Senegal (Institute of Social Hygiene Hospital of 
Dakar and Regional Hospital Centre of Saint-Louis). 
The study population was children aged fifteen years 
or younger consulting for AD during the study period. 
For this study, the UKWP criteria for the diagnosis of 
AD were employed to identify the cases. A diagnosis of 
AD was reached in the presence of a pruritic rash and 
three or more of the following features:
• a history of rash in the skin creases (fold of the 

elbow, behind the knees, front of the ankles, and 
around the neck);

• a personal or family history of asthma and hay fever;
• history of generalized dry skin (xerosis);
• onset before the age of two years;
• visible flexural dermatitis.

Data was collected with a pre-established questionnaire. 
The clinical examination of the children was 
performed in the compulsory presence of the parent/
guardian. The first step was an interrogation with 
the collection of sociodemographic data, the child’s 
personal and family history, cosmetic habits, and 
anamnestic data. The child’s physical examination 
was then conducted to identify the elementary lesions 
and their topography.

The SCORAD index was employed to assess the 
disease severity of AD. It consisted of a combination 
of three items: the extent of skin involvement, the 
intensity of dermatitis, and the subjective symptoms. 
To measure the extent of AD, the Wallace rule of nines 
was applied to the front/back drawing of the patient’s 
inflammatory lesions. The extent was graded from 0 
to 100. The intensity part of SCORAD consisted of 
six items: erythema, edema/papulation, excoriations, 
lichenification, oozing/crusts, and dryness. Each item 
was graded on a scale from 0 to 3. The subjective 
items included daily pruritus and sleeplessness. The 

SCORAD formula was as follows: A/5 + 7B/2 + C. 
Here, A was defined as the extent (0–100), B as the 
intensity (0–18), and C as the subjective symptoms 
(0–20). The maximal SCORAD score was 103. AD was 
classified as mild with SCORAD < 25, moderate with 
25–50, and severe with > 50.

Data was entered into Microsoft Excel and analyzed 
with SPSS Statistics, version 26.0. The Pearson’s chi-
square test and the Fischer’s exact test were employed 
to find an association between the dependent variable 
(presence of severe AD) and the covariables, with the 
significance threshold at p < 0.05. In the case of a 
significant association, we assessed the strength of this 
association with the odds ratio with 95% confidence 
limits.

The participants and/or their parents/guardians were 
provided with detailed information on the study 
and assured that confidentiality would be ensured. 
Informed consent from the parent and/or guardian was 
required before inclusion.

RESULTS

A total of 630 children with skin diseases were seen 
during the study period. Among these, 104 had AD 
according to the UKWP diagnostic criteria, giving 
a hospital prevalence of 16.5%. Their mean age was 
56 months and the sex ratio was 1. Among the children 
with AD, 29 (27.9%) were infants and 75 (72.2%) were 
children older than two years.

A personal history of the atopic disease was reported 
in 90 (86.5%) patients. These were allergic rhinitis in 
66 (63.5%), asthma in 36 (34.6%), allergic conjunctivitis 
in 28 (26.9%), and a food allergy in 13 (12.5%) cases. AD 
was the first step in the “atopic march” in 61 (58.7%) 
patients. A family history of atopy in the first degree 
was reported in 88 (84.6%) patients.

Thirty-six (34.6%) patients developed AD within the 
first six months of life, 64 (61.5%) before the age of 
two years, and 93 (89.4%) before the age of five years.

The mean duration of AD was 26.5 days, with extremes 
ranging from five to ninety days. Pruritus was present 
in all patients and sleeplessness in 47 (45.2%).

The main clinical feature was xerosis, observed in 
84 (80.8%) patients. The erythematous-squamous 
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aspect, corresponding to chronic eczema, was 
observed in 82 (78.8%). Some minor signs of AD 
such as post-inflammatory hyperpigmentation and 
keratosis pilaris were also common, observed in 
46 (44.2%) and 39 (37.5%) patients, respectively. 
Impetiginisatio of the lesions was observed in 
26 (25%) patients. Table 1 shows the distribution of 
the different clinical features of AD observed in our 
patients depending on age.

The most frequent locations of the eczematic lesions 
were the trunk in 72 (69.2%) cases, the face in 
49 (47.4%), the folds of the elbow in 50 (48.1%), the 
neck in 46 (44.2%), and the knee in 44 (42.3%). Table 2 
shows the distribution of the different topographies in 
our patients depending on age.

The mean SCORAD score was 31.3. AD was mild 
in 35.6% (n = 37), moderate in 51.9% (n = 54), and 
severe in 12.5% (n = 13). The risk factors associated 
with the severity of AD were regular exposure to 
incense smoke (p = 0.009; OR = 6.4 [1.9–17.4]), a 
food allergy (p < 0.001; OR = 10.3 [2.7–39.1]), an 
age of onset before twenty-four months (p = 0.01; 
OR = 9 [1.2–13.7]) and impetiginisatio (p = 0.01; 
OR= 4.4 [1.3–4.7]). Daily application of shea butter 
to the entire body was a protective factor (p = 0.005; 
OR = 0.1 [0.01–0.7]) (Table 3).

DISCUSSION

The hospital prevalence of AD in children with skin 
phototype VI is variously assessed in sub-African 
series. The prevalence of 16.5%, found in our study, 
differs from that reported by Técléssou et al. in Togo 
with 31.3% and from that reported by Ahogo et al. 
in Ivory Coast with 9.2% [8,9]. The differences in 
prevalence also exist in a Chinese series, with the 
rates ranging from 9% to 24% [10]. These differences 
in the prevalence of AD are mainly due to difficulties 
in interpreting the criteria employed in the diagnosis 
of AD, especially those proposed by the UKWP. The 
differences in methodology are also sometimes noted, 
as in the study by Técléssou, in which recruitment 
was exclusively in vaccination centers [8]. In any case, 
the prevalence of AD remains high in African hospital 
studies, making AD an emerging disease in sub-Saharan 
Africa.

Air pollution also plays a key role in the prevalence 
and severity of AD [11]. Our study found a higher 

risk of severe AD in children regularly exposed to 
incense smoke. There are some studies on the effect of 
incense smoke on AD. In China, ZHANG et al. found 
a significant association between exposure to incense 
and increased prevalence of AD in children aged one 
to eight years [12]. To our knowledge, no studies have 
correlated the severity of AD with exposure to incense 
smoke. However, chemical analysis of incense smoke 
reveals a complex mixture of particulate and gaseous 
pollutants that may aggravate AD. Incense burning, 
which is an incomplete combustion process, is known 
to emit fine and ultrafine particles (PM2.5 and PM0.1) 
in large quantities, carbon monoxide (CO), nitrogen 
oxides (NOx), toxic polycyclic aromatic hydrocarbons 
(PAHs), and volatile organic compounds (VOCs), 
such as benzene and isoprene [13,14]. The effects 
of fine and ultrafine particles on the severity of AD 
were investigated in a longitudinal study by Song 

Table 1: Distribution of the different clinical features of AD in our 
patients depending on age.
 Clinical Feature Infants

n (%)
Age≥2 yrs.

n (%)
Total
n (%)

Xerosis 18 (62.1) 66 (88) 84 (80.8)

Erythematous-squamous 
aspect

21 (72.4) 61 (81.3) 82 (78.8)

Post-infl ammatory 
hyperpigmentation 

7 (24.1) 39 (52) 46 (44.2)

Keratosis pilaris 8 (27.6) 31 (41.3) 39 (37.5)

Excoriation/ulceration 6 (20.7) 21 (28) 27 (25.9)

Lichenifi cation 2 (7) 23 (30.7) 25 (24)

Retro/infra-auricular fi ssures 1 (3.4) 18 (24) 19 (18.3)

Dennie–Morgan lines 2 (6.9) 9 (12) 11 (10.6)

Acute eczema lesions 3 (10.3) 7 (9.3) 10 (9.6)

Prurigo none 9 (12) 9 (8.7)

Palmoplantar keratoderma 1 (3.4) 6 (8) 7 (6.7)

Pityriasis alba none 5 (6.7) 5 (4.8)

Nummular dermatitis 1 (3.4) 3 (4) 4 (3.8)

Erythroderma 1 (3.4) 1 (2.7) 2 (1.9)

Table 2: Distribution of the different topographies in our patients 
according to age
Location Infants

n (%)
Age≥2 yrs.

n (%)
Total
n (%)

Trunk 18 (62.1) 54 (72) 72 (69.2)

Face
Extensions of the limbs 

18 (62.1)
14 (48.3)

31 (41.3)
26 (34.7)

49 (47.4)
40 (38.5)

Folds
Elbows
Neck
Knees
Armpits
Groin 

10 (34.5)
16 (55.2)

9 (31)
4 (13.8)
3 (10.3)

40 (53.3)
30 (40)

35 (46.7)
13 (17.3)

3 (4)

50 (48.1)
46 (44.2)
44 (42.3)
17 (16.3)

6 (5.8)

Scalp 13 (44.8) 20 (26.7) 33 (31.7)

Buttocks 5 (17.2) 11 (14.7) 16 (15.4)

External genitals 6 (20.7) 6 (8) 12 (11.5)

Periorbital rims none 9 (12) 9 (8.7)

Ears none 6 (8) 6 (5.8)



www.odermatol.com

© Our Dermatol Online 4.2022 362

et al., which included 41 schoolchildren aged eight to 
twelve years. The study found that the itching score 
was significantly associated with the concentrations of 
ambient fine and ultrafine particles [15]. Concerning 
the effect of gaseous pollutants, a nationwide survey 
of middle school students in Taiwan involving 317,926 
children demonstrated that severe flexural eczema 
was positively associated with exposure to CO and 
NOx [16]. A double-blind, cross-over study by Huss-
Marp et al. demonstrated that VOCs increased 
transepidermal water loss (TEWL) in patients 
with AD 48 hours after exposure, which aggravates 
xerosis [17]. Given all these findings, the aggravation 
of AD after exposure to incense smoke is easy to 
understand.

Regarding cosmetic habits, shea butter was found to 
be a protective factor against severe AD in our study. 
The protective effect of shea butter is explained by 
its anti-inflammatory and moisturizing properties. 
The anti-inflammatory properties of shea butter are 
attributed to the several derivatives of cinnamic acid 
contained therein [18]. Shea butter also contains 
vitamins A and E and has semi-solid characteristics 
and buttery consistency, which makes it an effective 
emollient and moisturizer for the skin [19]. Thus, 
shea butter could be an excellent alternative to 
classic emollients, which are often inaccessible to the 
majority of patients.

In our study, AD was frequently associated with a 
personal or family history of atopy. The frequent 

association between AD and a personal or family history 
of atopy is well documented in the literature [20,21]. 
Regarding the relationship between atopic diseases 
and the severity of AD, only a food allergy was 
statistically associated with severe AD in our study. 
This association was reported by several authors. In 
Turkey, Celiksoy et al. showed that sensitization to 
food allergens such as cow’s milk and hen’s eggs was 
significantly associated with the severity of AD in 
young children [22].

Xerosis was the most frequent clinical feature in our 
patients, observed in 80.8% of the cases. In a study 
by Bayonne-Kombo et al. from Congo, xerosis was 
also the most frequent feature, in 89.33% of the 
cases [23]. A meta-analysis by Yew et al. revealed 
that xerosis was the most frequent aspect of AD in all 
regions of the world, except southeast Asia [24]. The 
meta-analysis reported an average frequency of 65% 
for xerosis in three African regions: Nigeria, Tunisia, 
and South Africa [24]. The frequency of xerosis in 
atopic patients is explained by increased TELW, 
abnormalities in essential fatty acid metabolism, a 
decrease in ceramides in the stratum corneum, and a 
decrease in the content of hygroscopic molecules and 
their precursors.

Some minor signs of AD, such as keratosis pilaris 
and retroauricular fissures, were relatively common 
in our series. Keratosis pilaris was observed in 
37.5% of our patients. Its frequency was 38.8% in 
an Ivorian study by Ahogo [9]. Compared to other 

Table 3: Risk factors associated with severe atopic dermatitis (univariate analysis).
Characteristics Severe Atopic Dermatitis p Value OR [95% CI]

Present
n (%)

Absent
n (%)

Sex
male
female 

7 (13.5)
6 (11.5)

45 (86.5)
46 (88.5)

0.38

Age group
infant
children over 2 yrs.

3 (10.3)
10 (13.3)

26 (89.7)
65 (86.7)

0.48

Exclusive breastfeeding 6 (9.8) 55 (90.2) 0.14

Weaning age before the 18 month 2 (10.5) 17 (89.5) 0.47

Food introduction before 6 months 4 (23.5) 13 (76.5) 0.17

Incense exposure 11 (20.8) 42 (79.2) 0.009 6.4 [1.9–17.4]

Use of scented toiletries 8 (19) 34 (81) 0.06

Daily use of shea butter 1 (2.3) 43 (97.7) 0.005 0.1 [0.01–0.7]

Asthma 7 (19.4) 29 (80.6) 0.07

Allergic rhinitis 9 (13.6) 57 (86.4) 0.44

Allergic conjunctivitis 3 (10.7) 25 (89.3) 0.51

Food allergy 6 (46.2) 7 (53.8) < 0.001 10.3 [2.7–39.1]

Age of onset before 24 months 12 (18.8) 52 (81.2) 0.01 9 [1.2–13.7]

Impetiginisatio 7 (26.9) 19 (73.1) 0.01 4.4 [1.3–4.7]
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phototypes, keratosis pilaris appears more frequently 
in phototype VI according to several reviews [25]. 
Individuals with phototype VI also have a higher risk 
of developing pigment disorders after inflammatory 
dermatosis [26]. In our study, 42.2% of the patients had 
post-inflammatory hyperpigmentation. Depending on 
its extent, it may have a considerable impact on the 
child’s self-esteem and quality of life.

In our study, impetiginisatio was common and 
associated with the risk of severe AD. Patients 
with AD have an increased risk of bacterial skin 
infections [27]. Staphylococcus aureus colonizes 
the skin of most patients with AD and is the most 
common organism to cause infections [28]. The 
correlation between bacterial colonization and the 
severity of eczema was reported by several studies in 
the literature [29].

CONCLUSI ON

Our study revealed a high hospital prevalence of 
AD in Senegalese children with skin phototype VI. 
The frequency of xerosis, post-inflammatory 
hyperpigmentation, and keratosis pilaris remains 
the main clinical characteristics of AD in children 
with skin phototype VI. Our study was remarkable 
for the contribution of shea butter in reducing the 
severity of AD. This result is promising and should be 
confirmed by randomized studies on large numbers of 
patients. The parapharmaceutical emollients classically 
employed for this purpose are often inaccessible in our 
region because of their high co  st.
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