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CHAPTER 2

Abstract

Background

Skin diseases, especially skin infections, among schoolchildren in Africa, can be a major
health problem. The objective of this study was to determine the prevalence of skin
diseases among children in rural and urban schools in three different African countries
and to study the influence of the socioeconomic level.

Methods

Cross sectional, population based studies were performed in Ghana, Gabon and
Rwanda. Point-prevalences of skin diseases were estimated on the basis of physical
examination by at least one dermatologist.

Results

In total, 4839 schoolchildren were seen. The overall prevalence of schoolchildren with
any skin disease was high; 34.6 % and 42.0 % in two Ghanaian studies, 45.8 % in Gabon
and 26.7 % in the Rwanda study. From all children with skin diseases, those with skin
infections formed the largest part with percentages of 14.7 % and 17.6 % in the Ghanaian
studies, 22.7 % in Rwanda and 27.7 % in Gabon. The highest prevalences were seen for
tinea capitis and bacterial skin infections especially in the rural areas and schools with
lower socioeconomic level.

Conclusions

The prevalences of skin diseases among African schoolchildren were high with a leading
role for skin infections like tinea capitis and pyoderma.
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Introduction

Several studies from African countries conducted over the past two decades have
reported high prevalences of skin diseases among schoolchildren.” These skin diseases
can affect the well-being and health conditions of the children.®” To identify possible
strategies for their prevention there is a great need to determine the burden of skin
diseases in these communities.!

The majority of the data on the prevalence of skin diseases in Africa comes from hospital
or dispensary-based records and does not necessarily represent the real prevalence of
skin diseases within populations.® There are only few population-based studies on this
subject.®'2 The prevalence of one or more skin diseases among schoolchildren in Africa
ranges between 35% and 80%.5%'" The majority of the skin diseases found among
schoolchildren are dominated by infections such as fungal infections and pyoderma.>'013

Elsewhere in the world similar patterns have been observed among schoolchildren in
poor socioeconomic circumstances.®™ In industrialized countries, however, several
hospital and population-based studies among schoolchildren showed much lower
point-prevalences of fungal and other skin infections while the highest burden of skin
diseases in these countries was formed by acne vulgaris and atopic dermatitis.?%

The objective of this study was to determine the point-prevalences and the current
spectrum of skin diseases among schoolchildren in rural and urban schools in three
different African countries and to study the influence of the socioeconomic level (SEL).

Materials and Methods

Four cross-sectional studies with 4839 schoolchildren were conducted between 2004
and 2007. Specifically, these were carried out in Ghana (2004 and 2007), Gabon (2005)
and Rwanda (2007). Details of the studies are presented in Table 1 and examples of
some skin diseases are shown in Figure 1.

Ethical approval for the studies in Ghana was granted by the Institutional Review Board
of the Noguchi Memorial Institute for Medical Research. The ethical approval number
was CPNO15 / 02-03. The study in Gabon was conducted with approval of the management
of the Medical Research Unit of the Albert Schweitzer Hospital. In Rwanda the study was
conducted in cooperation with a prevalence study of vernal keratoconjunctivitis in
Rwandan schoolchildren and its association with atopy and parasitic infestation. Ethical
approval was granted by the Rwandan National Ethics Committee.

The difference between skin diseases and skin disorders is not clear in the literature and
is often subjective since both terms are used independently but are also often used in
combination.**""31° We defined skin diseases as an impairment of health or a condition
of abnormal functioning of the skin, with fungal and bacterial skin infections, eczema
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CHAPTER 2

Figure 1 Examples of children with dermatomycosis (a); tinea capitis (b); impetigo
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(c); eczema (d and e); and pityriasis rosea (f).
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and psoriasis as the most important examples. In our study we considered skin disorders
as skin diseases. Examples of skin disorders are acne vulgaris, benign nevi, freckles,
hyperpigmentation, etc. Skin conditions were defined as symptoms or characteristics of
the skin that were not considered as skin diseases or skin disorders. Examples of skin
conditions are dry skin, keratosis pilaris, etc. All skin diseases found were subdivided into
the following four categories: 1) skin infections (mycotic, bacterial, viral and parasitic),
2) inflammatory skin diseases, 3) benign skin tumors and nevi and 4) miscellaneous skin
diseases. Skin conditions were categorized into a 5" category. The specific skin diseases
and skin conditions which belong to these five categories are depicted in Table 2.

The presence of skin diseases and skin conditions was determined in all four studies by
physical examination of all children by the same dermatologist (AAH) who was assisted
by APML in both Ghanaian studies and Gabon and also by JNBB in the first Ghanaian
study. The children were seen during a site-visit at school where the whole skin was
inspected. The examination took place in a special room where privacy for each
individual child was guaranteed. The skin findings were notified on a special intake form
and in case of the presence of a skin disease photographs were taken of which some are
shown in figure 1. The skin of each child was specifically examined for tinea capitis,
pyoderma, inflammatory acne vulgaris, and eczema.?*?® The reason to separate skin
diseases and skin conditions as different entities is the possibility to compare the found
prevalences of skin diseases with results of other epidemiological studies. In most
epidemiological studies skin condition as depicted in category 5 are not evaluated and
they increase overall prevalence rates. For the diagnosis of tinea capitis we looked for
scaling on the scalp, hair loss, black dots, pustules and scars. We did not test for minimal
infection, termed carrier state, i.e. we did not collect samples from all children. We,
therefore, may have missed some children with asymptomatic dermatophyte scalp
carriage so that the real prevalence of tinea capitis may even be higher.?*?6 Our clinical
skills to diagnose tinea capitis were validated in the first Ghanaian study and in Gabon
by direct microscopic examination and culture in the mycology laboratory of the
department of Dermatology of the Leiden University Medical Centre (Leiden, the
Netherlands).®2#26 The agreement between the clinical diagnosis and the results of
microscopic examination as well as culture was high. In Ghana 31 (79.5%) of the 39
clinically suspected tinea capitis and in Gabon 74 (70.5%) of the 105 clinically suspected
tinea capitis could be confirmed by KOH or culture. %2 We therefore did not collect
hairs and skin scrapings in the Ghana 2007 study as well as in the Rwanda study and
relied on our clinical diagnosis. In the current study, we only present the data of the
clinical diagnosis of tinea capitis.

The diagnosis of pyoderma was used to describe any variant of superficial bacterial skin
infection like impetigo, ecthyma, folliculitis, furuncle or tropical ulcer> The Ghana 2004
study was performed in an area endemic for Buruli ulcer. The diagnosis of Buruli ulcer
was made on clinical grounds and this disease was not seen in Gabon and Rwanda.
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CHAPTER 2

Table 2 Point-prevalences of skin diseases and skin conditions in African

schoolchildren.

Number of children
One or more skin diseases (1-4)

One or more skin diseases and skin
conditions total (1-5)

1. One or more skin infections total

One or more mycotic infections
Tinea capitis
Tinea other
Pityriasis versicolor

One or more bacterial infections
Pyoderma
Leg ulcers
Buruli ulcer
Rest bacterial

One or more viral infections
Verrucae
Mollusca contagiosa
Herpes simplex
Varicella

One or more parasitic infections
Scabies

2.0ne or more inflammatory skin
diseases total
Acne vulgaris
Eczema
Seborrheic dermatitis
Prurigo simplex
Lichen simplex
Orthoergic eczema
Lichen planus
Psoriasis vulgaris
Pityriasis rosea
Alopecia areata
Granuloma annulare

28

Ghana

2004
N (%)

463
160 (34,6)

206 (44.5)
68 (14.7)

43 (9.3)
39 (84)
4(0.9)
0(0)

28(6.0)

20 (4.3)
1(0.2)
7(1.5)
0(0)

4(0.9)

3(06)
1(0.2)
000
000

0(0)
0(0)

38(8.2)
15(3.2)

Ghana
2007
N (%)

1394
585 (42.0)

642 (46.1)
245 (17.6)

150 (10.8)
121 (8.7)
8(0.6)
23(1.6)

95 (6.8)
81(5.8)
11(0.8)
100
6(04)

10(0.7)
4(03)
000
6 (04)
000

1(0.1)
100

148 (10.6)
66 (4.7)
22 (1.6)
4(0.3)
52 (3.7)
4(0.3)
2(0.0)

1(0.0)
0(0)
0(0)
1(0.)
0(0)

Gabon
2005
N (%)

454
208 (45.8)

220 (48.5)
125 (27.7)

117 (25.8)
105 (23.1)
12 (2.6)
0(0)

8(1.8)
7(1.5)
2(04)
0(0)
0(0)

6(1.3)
5(1)
000
1(0.2)
000

0(0.7)
3(0.7)

51(11.2)
501
18 (4.0)
11024
17.3.7)
2(04)
000
000
1(0.2)
000
000
000

Rwanda
2007
N (%)

2528
675 (26.7)

736 (29.1)
575 (22.7)

525 (20.8)
522 (20.6)
3(0.0)
4(0.2)

33(1.3)

25(1.0)
11(04)
9(04)
1(0.04)
4(0.2)

1(0.04)
1(0.04)

109 (4.3)
33(1.3)
20(0.8)
4(0.2)
52 (2.1)

0(0)
0(0)
1(0.04)
0(0)
1(0.04)
0(0)
0(0)
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Table 2 Continued.

3. One or more benign skin tumors
and nevi total
Normal nevi
Sebaceous nevus
Epidermal nevus
Café au lait macula
Depigmented nevus
Congenital nevus
Syringomata
Lipoma
Granuloma pyogenicum

4. One or more miscellaneous skin
diseases total
Traction alopecia
Miliaria/ heat rash
Papular urticaria
Scars
Keloids
Ulcers
Wounds
Striae
Albinism
Orange hair
Vitiligo
Hyperpigmentation
Freckles
Varix
Nail problems
Acanthosis nigricans
Neurofibromatosis
Ichthyosis
Dysmorph syndrome

5. One or more skin conditions total
Xerosis cutis

Keratosis pilaris

Pityriasis alba

Dyshidrosis lamellosis sicca

Fissure

Hyperkeratosis

4(0.9)
000
00

1(0.2)

1002

204
000

o O
S

s}
S e

78 (16.8)
0(0)
3(0.6)
10(2.2)
56 (12.1)
3(0.6)
0(0)

No
2252
SICENC

N oo oSl o2

o ocoooo
CRWCIE

o =

o

No
255
S

83(17.9)
75 (16.2)
7(1.5)
1(0.2)
0(0)
0(0)
204

61 (4.4)
51(3.7)
1(0.0)
2(0.0)
6 (0.4)
0(0)
000
100
0(0)
0(0)

225 (16.1)
302
72(5.2)
16 (1.1)
98 (7.0)
12 (0.9)
1(0.1)
2(0.0)

0(0)
2(02)
100

100

6(04)

000

3(0.2)

3(0.2)

3(0.2)

0(0)

2(0.0)

4(0.3)

110 (7.9)
40(29)
43 (3.1)
1(0.0)
26 (1.9)
0(0)
100

2(0.4)
000
00

1002
000
00
00
00

1(0.2)
00

63(13.9)
00
19 (4.2)
7(15)
34.(75)
000
00
1(0.2)
0(0)
00

35(7.7)
33(73)
2(04)
0(0)
0(0)
1(0.2)
0(0)

3(0.1)
000
00

1(0.04)
000
00

1(0.04)
00
000

1(0.04)

3(0.1)
000
0(0)

85(3.4)
14.(0.6)
75 (3.0)

0(0)
0(0)
0(0)

1(0.04)
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CHAPTER 2

Cases of scabies were confirmed by direct microscopic examination with 20% potassium
hydroxide (KOH) solution.

The diagnosis of inflammatory acne was defined by the presence of at least six pustules
or papulopustules on the face.?> The diagnosis of eczema was determined by the clinical
diagnosis by a dermatologist.” Very dry skin among the children was diagnosed as
xerosis cutis, a skin condition characterized by a dull color, rough texture and an elevated
number of ridges.?

In Ghana, the rural and urban areas were selected according to the guidelines of the
Ghana Statistical Service. The urban schools were all located in the Accra Metropolitan
Area while the rural target areas were all settlements some distance from this area with
low population densities and where the main income generating activities revolved
around agriculture (fishing or farming). In Rwanda and Gabon the urban schools were
located in the middle of the capital city or one of the major towns of the country, close
to main roads while rural schools were situated in villages some distance from the main
road with lower population densities than the urban areas.

Schools were selected for recruitment based on a broad social economic classification.
This broad social economic classification reflects the average socioeconomic level (SEL),
respectively low, middle and high. Schools located in these urban or rural areas were
randomly selected from the district school lists, using a random digit generator sheet
and according to probability proportional to size. Urban middle/high SEL schools were
private fee-paying schools while urban low schools and rural schools were public,
government-run schools where no school fees were paid.

Categorical data were analyzed for statistical differences by chi-square test. Point
prevalences were estimated by calculating the proportions of children with skin diseases
compared to the total groups of children with 95% confidence intervals. For the
statistical analyses, we used SPSS for Windows version 17.0 (SPSS Inc, Chicago, IL, USA)
and software which is freely available on the internet (http://www.dimensionresearch.
com/resources/calculators/conf_prop.html).

Results

The characteristics of the studies and the baseline characteristics of the children in the
different countries are presented in Table 1 and have been previously published.?” In the
two Ghanaian studies out of 15 schools screened 8 were rural schools, 4 were urban
public schools and 3 were schools with middle to high SEL. In Gabon and in Rwanda
only schools with a low SEL were screened, equally divided between rural and urban.
Most children were between 4 and 16 years old and boys and girls were equally
distributed (Table 1).
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The point-prevalences of skin diseases and skin conditions among the schoolchildren
are presented in Table 2. The prevalences of children with one or more skin diseases
(category 1-4) were high; 34.6% and 42% in the Ghanaian studies, 45.8% in Gabon and
26.7%% in the Rwanda study.

Skin infections formed the largest group of all skin diseases with percentages of 14.7% and
17.6% in the Ghanaian studies, 27.7% in Gabon and 22.7% in Rwanda which corresponds
with percentages of 42.5%, 41.9%, 60.1% and 85.2% relative to all skin diseases in the four
studies respectively. Within the group of skin infections, the highest prevalences were
seen for tinea capitis (8.4% in the Ghana 2004 study, 8.7% in the Ghana 2007 study,
20.6% in the Rwanda study and 23.1% in the Gabon study).

Relatively high prevalences were also found for bacterial skin infections with prevalences
ranging between 1.3% in the Rwanda study and 6.8% in the Ghana 2007 study. The
prevalences found for scabies and viral infections like verrucae vulgaris and mollusca
contagiosa were very low. Buruli ulcer was only found in Ghana.

The point-prevalences of eczema ranged between 0.8% in Rwanda and 4.0% in Gabon
and have been published before.?” Acne vulgaris showed prevalences of 3.2 % and 4.7%
in the studies performed in Ghana while these percentages were lower with 1.1% in
Gabon and 1.3% in Rwanda. The prevalences of other inflammatory skin diseases like
lichen planus, psoriasis and CDLE were low in our study.?02123:29

Heat rash (miliaria) was most frequently seen in the Ghana 2007 and Gabon studies with
percentages of 5.2% and 4.2%. With regards to skin conditions (Table 2, category 5) our
studies showed much higher prevalences of xerosis cutis in Ghana 2004 and Gabon
compared with Ghana 2007 and Rwanda.

In other studies skin infections and inflammatory skin diseases are the most prevalent
and also have the most impact on the children’s health and, therefore, we present these
categories separately in figure 2 to allow a better comparison with other past and future
studies. The combined prevalences of infectious and inflammatory skin diseases (category 1
and 2) were 22% in the Ghana 2004, 26% in the Ghana 2007, 35 % in the Gabon and 27%
in the Rwanda study.

The prevalences of the 8 most frequent skin diseases and skin conditions are presented
separately for the urban and rural schools in Table 3. In all 4 studies the prevalences of
tinea capitis were higher in the rural schools (Table 3). The same pattern was seen for
pyoderma with higher prevalences in the rural school with the exception of the Gabon
study where a higher prevalence of pyoderma was found in the urban school (Table 3).
Acne vulgaris was more frequently seen in the urban schools (Table 3). Especially in the
Ghana 2007 study there was an important difference between the urban and rural
schools (10.1% versus 0.1%) because in this study two urban schools with a higher/
middle SEL were included where acne vulgaris was more prevalent.? Prurigo simplex
and xerosis cutis were most frequently seen in the rural areas (Table 3).
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Figure 2 The distribution of skin infections and inflammatory skin diseases.

Distribution of skin infections and inflammatory skin disease

100%

80% A

65

73 73

60% 78
40%

8

3
I 4 |
| .

Percentage

20% A

0% -
Ghana 2004

Ghana 2007 Gabon 2005 Rwanda 2007

B No other skin diseases Inflammation alone

B Infection plus inflammation M Infection alone

In Table 4 the differences in prevalences of the 8 most frequent skin diseases and skin
conditions are shown according to the SEL. Because the schools in Gabon and Rwanda
were all of low SEL, only the Ghana studies are shown. In the schools with a low SEL
tinea capitis was seen much more frequently (with percentages of 10.8% and 10.3%),
compared to the prevalences in schools with a middle/high SEL (with prevalences of
0.9% and 4.9%). Considerable differences were also seen for pyoderma where we saw
the same pattern; high prevalences of 5.1% and 7.0% in schools with a low SEL and lower
prevalences of 1.8% and 3.0% in schools with a middle/high SEL. Among schoolchildren
with a middle/high SEL the prevalences of acne vulgaris and eczema were significantly
higher comparing the schoolchildren with a low SEL as has been published before.??
Other significant differences were seen for xerosis cutis. Higher prevalence rates were
found among schoolchildren with a low SEL (19.7% and 4%) compared with school-
children with a middle/high SEL (5.4% and 0.2%).
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Table 3 Prevalences of the most common skin diseases and skin conditions in rural and urban schools*

~N
[=
o
(o]
<
=
<<
I
O

GHANA 2004

Total 1394 Total 454 Total 2528
Urban

Total 463

Rural
n/N (%)

Urban

Rural
n/N (%)

Urban
(95%Cl)

Rural
n/N (%)

(95%Cl)

Rural
n/N (%)

(95%Cl)

Urban

Urban/
Rural

n/N (%)
(95%Cl)

n/N (%)

n/N (%)
(95%Cl)

n/ N (%)
(95%Cl)
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(95%Cl)

(95%Cl)

N (%)

237 226 641 753 245 209 1073 1455

Number of
children

318 (21.9)

204 (19.0)

55(26.3)
(204;32.3)

50 (204)
(15.4;25.5)

79 (10.5)
(8.312.7)

42 (6.6)
(4.7,8.5)

30(13.3)

9(3.8)
(14;6.2)
10 (4.2)
(1.7,6.8)
7 (3.0)
(0.8,5.1)

Tinea capitis

((19.7,24.0)

(16.7,21.4)

(2.7:8.8)
10 4.4)
(1.7,7.0)
8(3.5)
(1.1,6.0)
2 (09
0.0;2.1)

21 (1.4
0.82.1)

11 (1.0)

(04,1.6)

4(1.6)
0.1;3.2)
3(1.2)
(0.0,2.6)
6(24)
(0.54.4)

60 (8.0)

21(3.3)
(1.9:4.7)
65(10.1)

Pyoderma

(0.0;3.1)

(6.0,9.9)

2010 18 (1.7) 15 (1.0)
(0.51.6)

0.0;2.3)

1(0.1)

(0.0,04)

Acne vulgaris

(09;2.5)

(7812.5)

12 (1

10(0.7)

031

10 (0.9)
(04,1.5)

12(5.7)
(2.6;8.9)

10 (1.3)
0.522.2)
36 (4.8)
(3.3,6.3)

Eczema

(0.8,2.9)

0.33.9

40(2.7)
(1.9;3.6)
1(0.1)

(0.0,0.2)

12(1.1)

0.51.8)

16 (7.7)

4.1,11.3)

1(0.4)
0.0,1.2)

16 (2.5)
(1.3,3.7)

7(10)

9(4.0)
(14,6.5)
6(2.7)
(0.6,4.8)
48(21.2)
(15.9,26.6)

Prurigo

simplex

1(0.0)

(0.0,0.3)

1(0.5)
0.0:1.4)

6(24)
(0.54.4)
5.0
0.3:3.8)

9(1.2)
(0.4,2.0)

4(1.7)
(0.1,3.3)

27 (11.4)

Papular

0319

urticaria

11 (0.8)

0.3,1.2)
44 (3.0)

3(0.3)
(0.0,0.6)
3129
(19;3.9)

28(13.4)
(8.818.0)

38(5.0)

2(0.3)
0.0,0.7)

Xerosis cutis

(3.56.6)

(74;15.4)
3(13)
(0.0,2.7)

1(0.5)
(0.0,1.4)

1(04)
0.0,1.2)

16 (2.1)

(11,3.2)

27 (4.2)
(2.7:5.7)

4(1.8)
(0.1,3.5)

Keratosis
pilaris

(21,39

*ltalic is statistically significant
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Table 4 Differences in prevalences of the most common skin diseases and
conditions between low and middle/high SEL in Ghana.

GHANA 2004 GHANA 2007
n/N (%) (95%Cl) n/N (%) (95%Cl)
Total 463 Total 1394
Socioeconomic Low Middle/High Low Middle/High
(SEL) N (%) N (%) N (%) N (%)
Number 351 112 967 427
of children
Tinea capitis 38(10.8) (7.6;14.1)* 1(0.9) (0.9,2.6)* 100 (10.3) (8.4;12.3)* 21 (4.9) (2.97.0)*
Pyoderma 18 (5.1)(2.874) 2(1.8)(0.74.2)  68(70) (548.6)* 13(3.0) (1.4:4.7)*
Acne vulgaris 11 (3.1) (1.3;5) 4 (3.6) (0.1;7.0) 192.0)(1.1:2.8)*  47(11.0) (8.0;14.0)*
Eczema 2(06)(0214) 5 (45)(068.3) 12 (1.2) (0.51.9) 10 (2.3)(0.9;3.8)
Prurigo simplex 9(2.6)(0.9/4.2) 0(0.0) 3839 (2.75.2) 14 (3.3) (1.6;5.0)

Papular urticaria 6(1.7) (043.1)  4(3.6)(0.1,7.0) 10 (1.0) (0.4;1.7) 6 (1.4) (0.3;2.5)
Xerosis cutis 69(19.7) (15.523.8)* 6 (5.4) (1.2.9.5)*  39(4.0) (2.85.3)* 1(0.2) (0.0,0.7)*

Keratosis pilaris 5(1.4) (0.2,2.7) 2(1.8) (0.7:4.2) 26(2.7)(1.7.3.7) 17 (4.0) (2.1:5.8)

*ltalic is statistically significant

Discussion

The prevalences of skin diseases among schoolchildren in Ghana, Gabon and Rwanda
varied between 27% and 46%. Focusing on only skin infections and inflammatory skin
diseases these prevalences were 22% and 27% in the two Ghanaian studies and 35% in
Gabon and 27% in Rwanda, respectively.

Of all skin diseases, skin infections were the most prominent cause which confirms
earlier studies in African children.>*'" Factors such as overcrowding, malnutrition and
climatic conditions such as heat and humidity can lead to an increase in fungal and
bacterial infections in tropical and semi-tropical countries 3491230

Tinea capitis was the most prevalent skin infection in all four studies. With a prevalence
of 9% the Ghana 2007 study matched the prevalence of 8% found in the Ghana 2004
study.? The higher prevalence of 21% in the Rwanda study resembled the prevalence of
269% found in the Gabon study.”® The difference between the prevalences in the Gabon
and Rwanda study and both Ghanaian studies is remarkable. One of the reasons for this
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difference may be that both Ghanaian studies also included schools with a high or
middle SEL where the prevalences of tinea capitis were much lower. Additionally, in
most schoolchildren in Ghana the scalps were shaven, reducing the contagiousness,
while in Gabon and Rwanda girls wore longer hairstyles. The Ghana Education Service
requires that boys and girls in basic and secondary public schools cut their hair very
short. It seems that this rule is actually beneficial.®' However there is also evidence that
in some cases the use from a common source (e.g. haircutting or barber) and the cutting
of the hair itself may introduce an infection. In all four studies tinea capitis was more
prominent in rural areas and in schools with a low SEL, but the differences in Gabon and
Rwanda were much smaller. This may be explained by the fact that the differences
between rural and urban areas in Rwanda and Gabon were less pronounced than those
in Ghana and the fact that only schools with a lower SEL were studied in these countries.
Tinea capitis is highly contagious especially at family level. A low SEL and consequent
overcrowding appears to be a major risk factor for tinea capitis.>*'"'¢ Although the
clinical appearance is variable, late detection and lack of treatment of this disease can
result in widespread infections and, in rare cases, permanent alopecia.* Tinea capitis is
spread worldwide and a major public health concern.®

With prevalences of 4% and 6% in Ghana and 2% and 1% in Gabon and Rwanda,
pyoderma was the second highest cause of skin infection in our study. The climate in
Rwanda is much cooler and the humidity lower which can explain the lower prevalence
of bacterial skin infections in this country compared with Ghana. For the lower
prevalence of bacterial skin infections in Gabon we do not have a good explanation.
Other point-prevalence studies among schoolchildren in Ethiopia, Mali and 2 studies in
Tanzania showed prevalences of pyoderma comparable with our Ghana studies, while
another study from Kenya showed a higher prevalence of 12.7%.81913343 |n the study
from Kenya the prevalence of bacterial infections was even slightly higher than fungal
infections.®

The low prevalence of scabies in our study is remarkable but not exceptional. Prevalence
rates ranging from 0.7% to 30.4% in other studies document considerable regional
differences, probably due to differences in socioeconomic situations in the various
countries.3** In some studies high prevalences of parasitic infestations like scabies are
seen 1338 Despite thorough inspection of the scalp we didnt find any case of
pediculosis capitis. Although this disease is endemic among Caucasian children in
Europe and Northern America, it was not observed in studies from west Africa, maybe
due to the different hair type."**3%4° However in studies from east Africa and especially
Ethiopia prevalences ranging from 3.6 % to 57.1% are mentioned.5#

The prevalence of mollusca contagiosa was low; most probably because most children
who were examined were above the age of 8 years (see Table 1). The low prevalence
rate found for verrucae vulgaris was comparable with most other community based
studies among schoolchildren in sub Sahara Africa.1%133
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With the exception of the Buruli ulcer in Ghana, like in other studies, the classical tropical
diseases such as leprosy or filarial lymph edema were not found among schoolchildren
in this study. The exotic aspect of tropical dermatology seems to be over-emphasized in
the literature 513343

The prevalences of acne vulgaris and eczema were higher in the urban areas and in
both Ghanaian studies especially in the schools with a middle/high SES, but were still
lower in comparison with industrialized countries.?% With the arrival of urbanization
and westernization in developing countries, it is believed that the prevalence of acne
vulgaris and eczema will increase to the level of industrialized countries.

The prevalence of heat rash (miliaria) was higher in the Ghana 2007 and Gabon studies
which could be explained by differences in temperature and humidity in the different
countries and in different time periods. The Ghana 2007 study was performed in March
which is normally the end of the dry season with high temperatures. The Ghana 2004
study was performed in June which is in the rainy season when the temperatures are
somewhat lower. Gabon has a typical tropical climate with high temperatures and high
humidity. However Gabon also has a dry and wet season similar to Ghana. The
temperature and humidity in the mountainous Rwanda are much lower.

In the four studies xerosis cutis was seen most frequently in the rural areas with the
highest prevalences in the Ghana 2004 and the Gabon study. The etiology of xerosis
cutis is multifactorial. The role of the barrier function of the stratum corneum is
important. When the barrier is impaired the skin will be dry because of trans-epidermal
water loss and will be more vulnerable for both infectious and inflammatory skin
diseases.®* Frequent washing with soap is considered to be a healthy exercise in
Ghana and can damage the barrier function of the skin. Despite the advice to use less
soap, children often continue their habits, also due to the hot, humid climate and the
subsequent sweating which may lead to dry skin.*? Differences between temperature
and humidity could partly explain the different prevalences of xerosis cutis in the four
studies. Prurigo simplex, like xerosis cutis, had the highest prevalences in the rural areas
suggesting a relationship between these two conditions. It is plausible that xerosis cutis
could lead to prurigo simplex.

The strength of our study is that we studied large numbers of schoolchildren in three
different countries and that all children were seen by a dermatologist or a team of
dermatologists. A limitation of our study is that when one measures a point-prevalence
there is always a chance of underestimation especially in diseases with a chronic
relapsing course.

While there are certainly some advantages by differentiating skin diseases from skin
conditions, this may also lead to some difficulties and limitations. The main problem is
that most investigators in the past did not make this difference so that their data cannot
be directly compared with the data of the current study. On the other hand, future
investigators could use the definitions used in the current study as a guidance to design

36

SKIN DISEASES AMONG SCHOOLCHILDREN IN GHANA, GABON AND RWANDA

their new study, so that more precise prevalence data of the different skin diseases and
skin conditions could be obtained.

Most skin diseases found in our and other studies from developing countries were not
life threatening and could easily be treated.®**4 However, they can potentially harm
the skin, the health and well-being of children affected. Skin diseases are often not
considered of high priority as was concluded in a recent WHO discussion paper.®> The
occurrence of skin diseases does not only depend on improved treatment schemes
within the health system but also on improvement of socioeconomic conditions.*#8 In
addition to the need to improve the quality and availability of skin disease treatment in
Africa, thereis also a great need to determine the burden of skin diseases in communities
and to identify possible strategies for their prevention.!

Acknowledgements

The authors thank I. Larbi, Y. Aryeetey and B. Obeng for their support.

The study was made possible by a gift from the Gratama Foundation, the Netherlands,
by EU-project GLOFAL ‘Global view of food allergy: opportunities to study the influence
of microbial exposure’ FP6-2003-Food-2B contract: FOOD-CT-2005-517812, by The
Netherland Organization for Scientific Research for Global Development, WOTRO grant
number WB 93-433 and by the cooperation with the University of Gent, Belgium.

We are grateful to all children, parents and teachers for their cooperation and like to
thank the fieldworkers for their participation and enthusiasm

37



CHAPTER 2

Reference List

20.

21.

22.

23.

24.

25.

26.

38

Gibbs S. Skin disease and socioeconomic conditions in rural Africa: Tanzania. Int J Dermatol 1996; 35: 633-9.
Mahe A, N'diaye HT, Bobin P. The proportion of medical consultations motivated by skin diseases in the
health centers of Bamako (Republic of Mali). Int J Dermatol 1997; 36: 185-6.

Ogunbiyi AO, Daramola OO, Alese OO. Prevalence of skin diseases in Ibadan, Nigeria. Int J Dermatol 2004; 43:
31-6.

Henderson CA. Skin disease in rural Tanzania. Int J Dermatol 1996; 35: 640-2.

Mahe A, Hay R. Epidemiology and management of Common Skin Diseases in Children in Developing
Countries (http://whglibdoc.who.int/hg/2005/WHO_FCH_CAH_05.12_eng.pdf). Dec 2005.

Acheampong JW, Whittle HC, Obasi EO et al. Scabies and streptococcal skin infection in Ghana. Trop Doct
1988; 18: 151-2.

Carapetis JR, Walker AM, Hibble M et al. Clinical and epidemiological features of group A streptococcal
bacteraemia in a region with hyperendemic superficial streptococcal infection. Epidemiol Infect 1999; 122:
59-65.

Murgia V, Bilcha KD, Shibeshi D. Community dermatology in Debre Markos: an attempt to define children’s
dermatological needs in a rural area of Ethiopia. Int J Dermatol 2010; 49: 666-71.

Figueroa JI, Fuller LC, Abraha A et al. The prevalence of skin disease among school children in rural
Ethiopia--a preliminary assessment of dermatologic needs. Pediatr Dermatol 1996; 13: 378-81.

Komba EV, Mgonda YM. The spectrum of dermatological disorders among primary school children in Dar
es Salaam. BMC Public Health 2010; 10: 765.

Ogunbiyi AO, Owoaje E, Ndahi A. Prevalence of skin disorders in school children in Ibadan, Nigeria. Pediatr
Dermatol 2005; 22: 6-10.

Ogunbiyi AO, Omigbodun Y, Owoaje E. Prevalence of skin disorders in school children in southwest Nigeria.
Int JAdolesc Med Health 2009; 21: 235-41.

Ferie J, Dinkela A, Mbata M et al. Skin disorders among school children in rural Tanzania and an assessment
of therapeutic needs. Trop Doct 2006; 36: 219-21.

Kottenhahn RK, Heck JE. Prevalence of paediatric skin diseases in rural Honduras. Trop Doct 1994; 24: 87-8.
Ryan TJ. A fresh look at the management of skin diseases in the tropics. Int J Dermatol 1990; 29: 413-5.
Dogra S, Kumar B. Epidemiology of skin diseases in school children: a study from northern India. Pediatr
Dermatol 2003; 20: 470-3.

Fathy H, EI-Mongy S, Baker Nl et al. Prevalence of skin diseases among students with disabilities in Mansoura,
Egypt. East Mediterr Health J 2004; 10: 416-24.

Inanir I, Sahin MT, Gunduz K et al. Prevalence of skin conditions in primary school children in Turkey:
differences based on socioeconomic factors. Pediatr Dermatol 2002; 19: 307-11.

Khalifa KA, Al-Hadithi TS, Al-Lami FH et al. Prevalence of skin disorders among primary-school children in
Baghdad governorate, Iraq. East Mediterr Health J 2010; 16: 209-13.

Chen GY, Cheng YW, Wang CY et al. Prevalence of skin diseases among schoolchildren in Magong, Penghu,
Taiwan: a community-based clinical survey. J Formos Med Assoc 2008; 107: 21-9.

Fung WK, Lo KK. Prevalence of skin disease among school children and adolescents in a Student Health
Service Center in Hong Kong. Pediatr Dermatol 2000; 17: 440-6.

Goh CL, Akarapanth R. Epidemiology of skin disease among children in a referral skin clinic in Singapore.
Pediatr Dermatol 1994; 11: 125-8.

Wenk C, Itin PH. Epidemiology of pediatric dermatology and allergology in the region of Aargau,
Switzerland. Pediatr Dermatol 2003; 20: 482-7.

Hogewoning AA, Duijvestein M, Boakye D et al. Prevalence of symptomatic tinea capitis and associated
causative organisms in the Greater Accra Region, Ghana. BrJ Dermatol 2006; 154: 784-6.

Hogewoning AA, Koelemij |, Amoah AS et al. Prevalence and risk factors of inflammatory acne vulgaris in
rural and urban Ghanaian schoolchildren. Br J Dermatol 2009; 161: 475-7.

Hogewoning AA, Adegnika AA, Bouwes Bavinck JN et al. Prevalence and causative fungal species of tinea
capitis among schoolchildren in Gabon. Mycoses 54(5):E354-E359 Sep 2011,

27.

28.
29.

30.

31

32.
33
34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

SKIN DISEASES AMONG SCHOOLCHILDREN IN GHANA, GABON AND RWANDA

Hogewoning AA, Bouwes Bavinck JN, Amoah AS et al. Point and period prevalences of eczema in rural and
urban schoolchildren in Ghana, Gabon and Rwanda. J Eur Acad Dermatol Venereol Volume: 26, Issue: 4 Date:
2012 Apr, Pages: 488-94.

Chernosky ME. Dry skin and its consequences. JAm Med Womens Assoc 1972; 27:133.

Popescu R, Popescu CM, Williams HC et al. The prevalence of skin conditions in Romanian school children.
BrJ Dermatol 1999; 140: 891-6.

Tuncel AA, Erbagci Z. Prevalence of skin diseases among male adolescent and post-adolescent boarding
school students in Turkey. J Dermatol 2005; 32: 557-64.

Aste N, Pau M, Biggio P. Tinea capitis in children in the district of Cagliari, Italy. Mycoses 1997; 40: 231-3.
Gargoom AM, Elyazachi MB, Al-Ani SM et al. Tinea capitis in Benghazi, Libya. Int J Dermatol 2000; 39: 263-5.
Elewski BE. Tinea capitis: a current perspective. JAm Acad Dermatol 2000; 42: 1-20.

Mahe A, Cisse IA, Faye O et al. Skin diseases in Bamako (Mali). Int J Dermatol 1998; 37: 673-6.

Schmeller W, Dzikus A. Skin diseases in children in rural Kenya: long-term results of a dermatology project
within the primary health care system. BrJ Dermatol 2001; 144: 118-24.

Kristensen JK. Scabies and Pyoderma in Lilongwe, Malawi. Prevalence and seasonal fluctuation. Int J
Dermatol 1991; 30: 699-702.

Landwehr D, Keita SM, Ponnighaus JM et al. Epidemiologic aspects of scabies in Mali, Malawi, and Cambodia.
IntJ Dermatol 1998; 37: 588-90.

Hay RJ, Steer AC, Engelman D et al. Scabies in the developing world--its prevalence, complications, and
management. Clin Microbiol Infect 2012; 18: 313-23.

Chunge RN. A study of head lice among primary schoolchildren in Kenya. Trans R Soc Trop Med Hyg 1986; 80:
42-6.

Leung AK, Fong JH, Pinto-Rojas A. Pediculosis capitis. J Pediatr Health Care 2005; 19: 369-73.

Komba EV, Mgonda YM. The spectrum of dermatological disorders among primary school children in Dar
es Salaam. BMC Public Health 2010; 10: 765.

Hogewoning AA, Larbi IA, Addo HA et al. Allergic characteristics of urban schoolchildren with atopic
eczema in Ghana. J Eur Acad Dermatol Venereol 2010; 24: 1406-12.

Rawlings AV. Trends in stratum corneum research and the management of dry skin conditions. Int J Cosmet
Sci 2003; 25: 63-95.

Rawlings AV. Ethnic skin types: are there differences in skin structure and function? Int J Cosmet Sci 2006; 28:
79-93.

Morrone A. Poverty, health and development in dermatology. Int J Dermatol 2007; 46 Suppl 2: 1-9.

Ryan TJ. Caretaking of the skin and leadership in public health: for poverty alleviation dermatology’s low
technology is needed. Int J Dermatol 2007; 46 Suppl 2: 51-6.

Ryan TJ. One of the greatest of health needs without effective advocacy and shamefully neglected! BrJ
Dermatol 2008; 158: 205-7.

Schmeller W. Community health workers reduce skin diseases in East African children. Int J Dermatol 1998;
37:370-7.

39



