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Early life risk factors for atopic dermatitis in
Ethiopian children
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Background: Atopic dermatitis (AD) has increased in

prevalence in many countries in recent decades, but the risk

factors for AD in developing countries are unknown.

Helminthic parasites may play a role in protecting against

allergic disease, but few studies have investigated the

association of AD with parasitic infection.

Objective: To establish the independent effects of parasitic

infection and other early life factors on the risk of AD in

Ethiopia.

Methods: We conducted a cross-sectional survey and nested

case-control study of children age 1 to 5 years in Jimma and

surrounding rural areas in southwest Ethiopia. Cases were

defined according to the International Study of Asthma and

Allergies in Childhood criteria for AD and confirmed by

clinical examination. Information on lifestyle and other

potential risk factors was collected by parental questionnaire,

and stool samples were analyzed for parasites.

Results: Complete data were obtained on 306 AD cases defined

by International Study of Asthma and Allergies in Childhood

criteria (prevalence, 4.4%) and 426 controls. There was no

reduction in the risk of AD in relation to intestinal parasite

infection; in fact, AD was increased in subjects with Trichuris

(1.61; 95% CI, 1.14-2.26). The risk of AD was also unrelated to

family size, crowding in the home, or breast-feeding, but was

related to previously unrecognized factors including malaria

and access to piped drinking water. Similar findings were

apparent in cases and controls confirmed by clinical

examination.

Conclusion: Neither intestinal parasite infection nor other

proposed risk factors for AD appear to be related to the

presence of the condition in young children in Ethiopia,

suggesting that other factors may be more important in this

population. (J Allergy Clin Immunol 2005;115:370-6.)
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Atopic dermatitis (AD), also known as atopic eczema,
is a common chronic inflammatory skin condition of
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children and adults and a significant public health burden
in many parts of the world.1,2 The prevalence of AD
appears to have risen substantially in many countries in
recent decades,3 a phenomenon that has been attributed
variously to changes in lifestyle, nutrition, and other
environmental factors.4-6 The exposures implicated in
increasing the risk of AD include high socioeconomic
status,7,8 low birth order,9 reduced crowding in the
home,10 improved hygiene,11 reduced breast-feeding,12

and eradication of endoparasites.13 However, the etiology
of AD remains poorly understood, particularly in de-
veloping countries, where there has been relatively little
effort expended to investigate risk factors for the de-
velopment of AD.

We have previously reported an increased prevalence of
AD in urban compared with rural locations in Jimma,
southwest Ethiopia.14 We have now performed a new
case-control study of environmental risk factors for AD in
young children in the Jimma area to investigate the early
life risk factors associated with AD in urban and rural
populations. Our primary hypothesis was that there would
be an inverse association between helminthic endoparasite
infestation and the occurrence of AD.

METHODS

Study area and target population

Jimma zone is a province in southwest Ethiopia with a population

of approximately 2.6 million inhabitants, 120,000 of whom live in the

urban area of Jimma town. Jimma is a tropical area with an altitude

ranging from 1500 to 2000 m above sea level, and the temperature

ranges from 0�C in November to 37�C in March. In 2003, we

performed an initial cross-sectional survey targeting all children age 1

to 5 years living in the urban area of Jimma, and in 11 rural farmers’

association areas in the Mana and Seqa-chekorsa (Shebe) districts,

approximately 50 km from urban Jimma. We used these data to

identify groups for more detailed investigation in a nested case-

control study and for a diagnostic validation study.14a

Abbreviations used
AD: Atopic dermatitis

ISAAC: International Study of Asthma and Allergies in

Childhood

OR: Odds ratio

UK: United Kingdom
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Data collection

Phase 1: initial screening survey. In August and September 2003,

we surveyed all children age 1 to 5 years in the study area by house-

to-house visits guided by a map of the kebele (the smallest

governmental administration unit) or farmers’ association map. We

used a brief interviewer-administered questionnaire to obtain in-

formation from parents or other caregivers on the occurrence of itchy

skin conditions to identify possible cases. Questions included the first

3 International Study of Asthma andAllergies in Childhood (ISAAC)

study questions for eczema15: (1) ‘‘Has your child ever had an itchy

rash which was coming and going for at least 6 months?’’ (2) ‘‘Has

your child had this itchy rash at any time in the last 12 months?’’ and

(3) ‘‘Has this itchy rash at any time affected any of the following

places: the folds of the elbows, behind the knees, in front of the

ankles, under the buttocks, around the neck, around the ears or eyes?’’

We also asked the United Kingdom (UK) working party criteria

screening question16: ‘‘In the last 1 year, has your child had an itchy

skin condition—by itchy we mean scratching or rubbing the skin?’’

Phase 2: nested case-control study. From the screening survey,

we identified as possible cases all children who gave positive

responses to the first 2 ISAAC questions and/or to the UK diagnostic

criteria screening question. We also drew a random subsample of all

childrenwho participated in the screening survey, irrespective of their

questionnaire responses, as a source of controls. The number of

children in the random subsample was determined to be approxi-

mately equal to the number of possible cases. All of these children

were revisited and examined by a pediatric dermatologist (A.H.), and

a clinical diagnosis was made. We also collected further detailed

information on skin conditions, including the remaining UK di-

agnostic criteria questions for eczema.16

Cases for the current study were defined according to the ISAAC

protocol criteria of positive responses to all 3 ISAAC eczema

questions. Controls were children from the random subsample who

did not qualify as cases (Fig 1). To check the consistency of our

findings, we repeated the analysis by using case and control

definitions confirmed by clinical examination, and by using an

alternative case definition based on the full UK diagnostic criteria.

At the second visit (to all possible cases and the random

subsample), we also collected information on potential risk factors

and confounders, including details of pregnancy and lactation,

vaccinations, infections, fruit and vegetable intake, treatment (pre-

vious intake of antibiotics and antihelminths), family conditions, and

housing conditions. Skin prick tests to Dermatophagoides pteronys-

sinus, cockroach (Blatella germanica), eucalyptus, and histamine

(positive) and saline (negative) controls were performed, and results

were read after 15 minutes. A skin test result was considered positive

when the corrected (allergen – saline control) mean skin wheal

diameter was �2 mm. A fresh stool sample was collected from all

study subjects and examined for the presence of intestinal parasites by

formalin-ether sedimentation.17 Intensity of parasite infection was

categorized by using the same (tertile) cutoffs for each parasite as in

our previous study of asthma in this population.18 Children who were

not at home at the time of the second visit were revisited the next day.

Ethics approval for all aspects of the study was obtained from the

relevant committees in Nottingham and Jimma. Consent was

obtained from parents or caregivers after a verbal explanation of

the study supported by a written information sheet.

Analysis

All data were entered into the Statistical Package for the Social

Sciences version 11.0 (SPSS Inc, Chicago, Ill) and analyzed by

multiple logistic regression, with adjustment where appropriate for

age, sex, and urban or rural residence. Because we have previously
observed and reported different risk factors for other allergic disease

in the urban and rural populations of Jimma,19,20 we looked for effect

modification by urban or rural area by fitting a statistical interaction

with site of residence; where the associations differed between the

urban and rural areas, results are stratified by site. Our power

calculation presumed that we would obtain detailed information on at

least 250 cases of AD, and with a control sample of equal size, we

would have approximately 90% power to detect an odds ratio (OR) of

0.5 in relation to parasite infection.

RESULTS

Response rate and prevalence

Screening information from the brief questionnaire was
obtained from 7915 children age 1 to 5 years (mean, 3
years). Because there are no census data available, the
participation rate is unknown, but anecdotally, there were
few refusals. Of these participants, 4012 (51%) were boys
and 3903 (49%) girls, and 4747 (60%) were from the
urban and 3168 (40%) from rural areas (Fig 1).
Information was provided for 75% of participants by
a parent, 11% by an older sibling, and the remainder by
another family or household member. We identified 590
possible cases in the survey, 350 of which met the full
ISAAC diagnostic criteria, so the prevalence of AD by the
ISAAC criteria in this population was 4.4%.We generated
a random subsample of 554 individuals from all partic-
ipants (34 of whom had already been identified as possible
cases), and were able to follow-up and perform detailed
assessments for 438 (79%), and for 506 (86%) of the
possible cases. Of the 186 lost to follow-up, 13 were
reported to have died, 82 had changed their address, 65
were not available for study at either home visit, and 26
refused. The distribution of boys to girls, age, and urban-
rural site of residence (Fig 1) of those in the detailed study
was similar to that of respondents in the initial screening
survey.

FIG 1. Subject recruitment and response.
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TABLE I. Association of demographic and socioeconomic characteristics with AD defined by the ISAAC diagnostic criteria

Cases Controls OR (95% CI)

Age, sex, and

site-adjusted OR (95% CI)

Total 306 426

Male 55.2 50.0 1

Female 44.8 50.0 0.81 (0.60-1.09)

Age (y)

1 19.0 17.6 1

2 24.2 21.1 1.06 (0.67-1.68)

3 22.2 17.1 1.20 (0.75-1.94)

4 17.3 24.2 0.66 (0.41-1.07)

5 17.3 20.0 0.81 (0.50-1.31)

Urban 58.8 60.6 1

Rural 41.2 39.4 1.07 (0.80-1.45)

Highest parental education

No education 20.3 28.2 1 1

Elementary 35.9 30.0 1.66 (1.12-2.48) 1.70 (1.13-2.55)

Secondary 43.8 41.8 1.46 (1.00-2.13) 1.65 (1.07-2.55)

Father’s occupation

Civil servant 23.2 23.0 1 1

Farmer 39.2 43.9 0.89 (0.61-1.30) 0.60 (0.35-1.01)

Other 37.6 33.1 1.13 (0.76-1.67) 1.07 (0.71-1.59)

Income group

Low 68.0 65.7 1 1

Medium 25.5 24.2 1.02 (0.72-1.44) 1.01 (0.71-1.43)

High 6.5 10.1 0.63 (0.36-1.10) 0.65 (0.36-1.15)
Demographic associations

Compared with controls from the random sample who
did notmeet the ISAACADcriteria, cases of AD tended to
be younger (though not significantly so) and of more
educated parents (Table I). There was a significant
association with father’s occupation after adjusting for
age, sex and site of residence (P = .04) such that the risk of
AD tended to be lower in children of farmers; this effect
was apparent only in the urban area, the rural population
being predominantly farmers. There was no relation
between AD risk and sex, family income, or residence in
urban or rural areas.

Association with allergen skin sensitization

There was no overall association between allergen skin
sensitization and AD. However, this association differed
between urban and rural areas, with the odds of AD
tending to be increased in subjects who had positive skin
test results in the urban area (significantly so in relation to
eucalyptus; Table II) and reduced in the rural area.

Effect of parasite infection

The most common parasites were Ascaris lumbri-
coides, present in 28% of the cross-sectional subsample;
Trichuris trichiura in 26%; and Necator americanus
(hookworm) in 4%, with no Schistosoma or other para-
sites. There was no evidence that the risk of AD was
reduced in the presence of any 1 or more parasite
infections (Table III); indeed, the risk of AD was
significantly higher in the presence of any parasite
infection, with this effect predominantly caused by
Trichuris. This association tended to be stronger in the
urban area, although the interaction was not statistically
significant. Hookworm infection had no clear effect. There
was also no evidence that the risk of ADwas influenced by
the intensity of parasite infection (all P values>.6). A total
of 52% of children had received an antihelminth treatment
at some time in the past, but this was unrelated to AD.

Maternal and early life factors

There were no significant associations between AD risk
and feeding practices, or with family size or antibiotic use
by the child (Table IV), but there was a significant
reduction in risk associated with vaccination (age, sex,
and site-adjusted OR, 0.64; 95% CI, 0.47-0.88), most
notably with DPT or polio vaccination. Most children had
had both of these vaccinations or neither. The risk of AD
was increased in children with a history of malaria (OR,
2.18; 95% CI, 1.53-3.10) but was unrelated to other
infections, including measles and pertussis (data not
shown). There were too few children reported to be
premature (3%) to assess the effect of gestation on AD
risk.

Home lifestyle

Cases were less likely to use wood for fuel every day,
more likely to use electricity every day, and more likely to
live in a house with a corrugated iron rather than a thatched
roof (Table V). Insecticide use in the home was also
associated with increased risk of AD. All of these effects
tended to be stronger in the urban area, though not
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TABLE II. Association of AD (ISAAC criteria) with allergen skin sensitization (2 mm or more greater than saline)

Urban Rural

Cases Controls

Age and sex-adjusted

OR (95% CI) Cases Controls

Age and sex-adjusted

OR (95% CI)

Dust mite sensitization

No 74.3 76.3 1 79.0 76.5 1

Yes 25.7 23.7 1.14 (0.72-1.78) 21.0 23.5 0.88 (0.50-1.54)

Cockroach sensitization

No 92.2 94.4 1 95.2 94.6 1

Yes 7.8 5.6 1.36 (0.62-2.95) 4.8 5.4 0.87 (0.30-2.54)

Eucalyptus sensitization

No 86.6 94.8 1 92.7 89.2 1

Yes 13.4 5.2 2.67 (1.31-5.45) 7.3 10.8 0.63 (0.27-1.47)

Any sensitization

No 61.5 68.3 1 69.4 67.5 1

Yes 38.5 31.7 1.35 (0.90-2.03) 30.6 32.5 0.91 (0.55-1.52)
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significantly so. Cases and controls were equally likely to
use kerosene (35% vs 36%); few (2.8%) ever used gas.
Cases were more likely to have access to a piped water
source and less likely to have the river as their only source
of drinking water. Cases also tended to have a higher fruit
intake. There was no significant relation between AD and
having animals living in the home, type of flooring or
walls of the home, type of mattress, or the presence of
a smoker in the home.

Multivariate analyses

In a multivariate model, which included all of the
statistically significant effects described, the strongest
independent predictors of AD were age (adjusted OR for
age 5 years compared with age 1 year, 0.60; 95% CI, 0.36-
1.01; test for linear trend, P = .009), vaccination (OR,
0.68; 95% CI, 0.49-0.94), history of malaria (OR, 2.07;
95% CI, 1.44-2.97), infection with Trichuris (OR, 1.61;
95% CI, 1.14-2.26), increased fruit intake (OR for more
than 1/wk, 1.97; 95% CI, 1.18-3.30), and water source
(risk of AD was highest in subjects who had piped water
and least in those using water from the river; OR for river
vs piped, 0.33; 95% CI, 0.15-0.71).

Use of alternative case and control definitions

At clinical examination, 102 cases were confirmed by
a local physician as having AD and 388 controls as not
having AD. When we used only cases and controls
confirmed by clinical examination, we found associations
very similar to those described above; there were signif-
icant or borderline significant (P < .1) independent effects
of older age, malaria, infection with Trichuris, and
increased fruit intake, and there was an inverse association
with vaccination. Cases were more likely to have piped
water, but the effect of water source was not statistically
significant in multivariate analysis. Very similar associa-
tions were also apparent for cases and controls defined
according to the UK working party criteria for AD (data
not shown).
DISCUSSION

We have conducted, to our knowledge, the largest
etiologic study ofAD in preschool children in a developing
country. In our previous study of AD in adults and
children in Jimma 9 years ago, the prevalence of AD
was higher in the urban than in the rural population of
Jimma, but was only 0.3% overall for children under age
19 years.14 Our new findings estimate the prevalence in
very young children at 4.4%, and in this age group, AD
was equally prevalent in the urban and rural areas.
Contrary to our study hypothesis, the prevalence of AD
tended to be increased in children with intestinal parasite
infections, especially Trichuris. AD was more common in
children of more educated parents but was otherwise
unrelated to several of the risk factors for AD identified in
studies in developed countries, including breast-feeding or
weaning patterns, family size, or crowding in the home.

The validity of our case definitions is a potential
limitation of this study, especially in a county in which
other skin conditions prevail. The UK working group has
provided criteria for AD that have been shown to be
reliable and valid for epidemiologic studies in UK

TABLE III. Parasite presence in association with atopic

eczema (ISAAC criteria)

Cases Controls

Age, sex, and

site-adjusted OR

Any parasite

No 36.9 47.4 1

Yes 63.1 52.6 1.58 (1.16-2.15)

Trichuris

No 64.1 74.2 1

Yes 35.9 25.8 1.64 (1.18-2.28)

Ascaris

No 66.3 71.4 1

Yes 33.7 28.6 1.31 (0.95-1.81)

Hookworm

No 96.4 96.5 1

Yes 3.6 3.5 1.01 (0.45-2.28)
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populations21 but may have poorer sensitivity else-
where.22,23 The ISAAC criteria for AD, which are based
on the initial data from the UK working party, are more
inclusive, and as a separate component of this study, we
assessed the validity of both the ISAAC and UK working
party criteria for the first time in an Ethiopian population.
We found that the ISAAC criteria identified more cases
(n = 350 of the original survey) than the UK criteria
(n = 127), with relatively little loss in positive predictive
value compared with a clinical examination as gold
standard.14a To maximize the statistical power of our
analyses, we have used the ISAAC criteria as primary
outcome, but we checked our main findings by using
alternative case definitions in our population, first by using
only cases and controls confirmed by clinical examination,
and second by using the complete UK working party
criteria. The direction and size of effects were similar for
all of these analyses, although they were sometimes of
lessened statistical significance for the latter because of
smaller numbers.

The hypothesis that intestinal parasitic infections might
protect against AD was based on epidemiologic and
immunologic evidence that parasites protect against other

TABLE IV. Maternal and early life factors in association

with atopic eczema (ISAAC criteria)

Cases Controls

Age, sex, and

site-adjusted OR

Maternal age (y)

<22 21.6 24.6 1

22-25 28.8 30.5 1.08 (0.71-1.63)

26-29 18.6 16.0 1.33 (0.83-2.14)

30-45 31.0 28.9 1.27 (0.84-1.91)

Breast-feeding

�12 mo 26.8 22.3 1

12-24 mo 52.3 55.2 0.73 (0.50-1.05)

>24 mo 20.9 22.5 0.76 (0.49-1.18)

Initiation of weaning

<4 mo 19.0 15.0 1

4-6 mo 67.0 70.0 0.76 (0.51-1.13)

>6 mo 14.1 15.0 0.76 (0.45-1.30)

Any vaccination

No 39.5 29.3 1

Yes 60.5 70.7 0.64 (0.47-0.88)

DPT vaccination

No 51.6 40.8 1

Yes 48.4 59.2 0.66 (0.49-0.89)

Polio vaccination

No 41.5 30.0 1

Yes 58.5 70.0 0.62 (0.45-0.85)

Malaria infection

No 66.0 79.8 1

Yes 34.0 20.2 2.18 (1.53-3.10)

Number of siblings

0-1 20.6 21.1 1

2-3 49.3 47.2 1.09 (0.73-1.61)

4 or more 30.1 31.7 0.95 (0.62-1.46)

Antibiotic use by child

No 61.8 64.1 1

Yes 38.2 35.9 1.09 (0.80-1.48)
atopic disease.13 Indeed, we have previously shown in the
Jimma population that individuals with certain intestinal
parasite infections, especially hookworm, have a lower
risk of wheezing and asthma.18,19 There have been very
few studies looking directly at the association of AD with
intestinal parasites, but none of the available data, in-
cluding the findings from the current study, support
a hypothesis of a similar protective effect of intestinal
parasites in AD.24,25 Hookworm and some other parasites
are associated, at least temporarily as they enter the body,
with skin irritation, and if this were misclassified as AD,
our results would be biased toward a positive association.
Alternatively, a protective effect of parasites may be
specific to asthma and may relate to organ-specific
suppression of allergic inflammation in the airways19

TABLE V. Home lifestyle in association with atopic eczema

(ISAAC criteria)

Cases Controls

Age, sex, and

site-adjusted OR

Crowding in the home

0.2-2 20.6 23.7 1

2-2.5 29.7 27.7 1.22 (0.80-1.86)

2.5-4.5 29.7 22.3 1.52 (0.99-2.34)

>4.5 19.9 26.3 0.88 (0.56-1.39)

Roof of the house

Corrugated 75.4 67.6 1

Thatched 24.6 32.4 0.53 (0.35-0.80)

Floor of house

Mud 84.0 85.9 1

Cement 16.0 14.1 1.18 (0.76-1.83)

Source of water

Piped 67.3 57.7 1

Well 10.1 7.7 0.82 (0.45-1.47)

River 3.6 9.4 0.26 (0.13-0.54)

Spring 19.0 25.1 0.41 (0.25-0.67)

Cigarette smoker

No 78.1 79.1 1

Yes 21.9 20.9 1.07 (0.75-1.54)

Wood as fuel

Never/sometimes 24.2 16.9 1

Every day 75.8 83.1 0.57 (0.39-0.84)

Electricity as fuel

Never/sometimes 39.5 46.7 1

Every day 60.5 53.3 2.63 (1.55-4.48)

Animals living

in the house

No 51.3 47.2 1

Yes 48.7 52.8 0.86 (0.63-1.17)

Vegetable intake

Never 9.8 10.9 1

<1/wk 35.5 43.9 0.93 (0.55-1.58)

>1/wk 54.9 45.5 1.40 (0.83-1.55)

Fruit intake

Never 10.1 15.0 1

<1/wk 35.9 46.7 1.21 (0.74-2.00)

>1/wk 53.9 38.3 2.29 (1.40-3.77)

Insecticide use

No 81.0 85.9 1

Yes 19.0 14.1 1.53 (1.01-2.32)
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rather than a more general effect on allergic disease.
Unlike studies from elsewhere,25,26 intestinal parasites did
not appear to protect against allergen sensitization in the
Jimma population.18,19

Moreover, as we have previously shown for asthma,27

AD was more weakly associated with allergen sensitiza-
tion in the Jimma population, especially those living in the
rural areas, than in more developed societies. The only
significant relationship was with eucalyptus sensitization
in the urban area, and this result may have arisen by chance
as a result of multiple hypothesis testing. Nevertheless, we
tested for eucalyptus because there is a large eucalyptus
plantation on the outskirts of Jimma, and this finding
highlights the importance of considering allergens other
than those most relevant to allergy in Western society. A
reduction in the degree of atopy in AD populations living
in developing countries has been documented in a recent
review of the association between atopy and AD.28

Indeed, more than 60% of AD cases in this study were
not atopic according to the allergens tested in our survey,
calling into question the validity of the term atopic within
AD and providing further support to the nomenclature
committee of theWorld Allergy Organization’s recent call
for revising nomenclature for allergic disorders.29

This study found no effect of several risk factors that
have long been linked to AD, including breast-feeding or
stage of weaning, birth order, or crowding in the home.
Our previous study in an older population in Jimma also
found no protective effect of family size on risk of AD,14

and one possibility is that these are all markers for an
exposure or exposures that are more homogeneous, and
therefore less predictive of AD, in the Ethiopian popula-
tion. Exposure to infection is a potential explanation for
these effects, but at first sight, there is little in our data to
support the hypothesis that exposure to childhood in-
fection protects against allergy. There was no association
with specific childhood infections apart from a positive
relationship with malaria. This may be a chance finding.
Skin rashes are not a reported clinical feature ofmalaria, so
this association, if real, is difficult to explain. In both the
current and previous studies in Jimma, vaccination against
infection has tended to be negatively associated with AD
and other allergic disease. However, the association that
we found with the source of the child’s drinking water and
increased AD in those using piped water, which is
consistent with recent data from Ecuador showing
a weak protective effect of drinking river water on the
development of atopy,30 might be explained through
increased exposure to enteric infections, which may be
more relevant in protecting against the development of
atopy.31 The association of AD with better parental
education, which was our only marker of socioeconomic
status, was largely explained by other factors such as the
source of drinking water, and could also be a marker for
better hygiene. The unexpected association of AD with
high fruit intake may similarly reflect a more healthy, and
at the same time, a more hygienic lifestyle.

In conclusion, we have shown that the etiology of AD in
young Ethiopian children differs in several respects from
that reported in the developed world. Further studies of
AD in developing countries may help in isolating
important factors in the development of the condition.

REFERENCES

1. Williams HC, Robertson CF, Stewart AW, Ait-Khaled N, Anabwani G,

Anderson R, et al. World variations in the prevalence of symptoms of

atopic eczema in the international study asthma and allergies in

childhood. J Allergy Clin Immunol 1999;103:125-38.

2. Emerson RM, Williams HC, Allen BR. What is the cost of atopic

dermatitis in pre-school children? Br J Dermatol 2001;143:514-22.

3. Diepgen T. Is the prevalence of atopic dermatitis increasing? In:

Williams HC, editor. Atopic dermatitis. Cambridge: Cambridge Univer-

sity Press; 2000. p. 96-112.

4. Williams HC. Is the prevalence of atopic dermatitis increasing? Clin Exp

Dermatol 1992;17:385-91.

5. Levy RM, Gelfand JM, Yan AC. The epidemiology of atopic dermatitis.

Clin Dermatol 2003;21:109-15.

6. Williams HC. Epidemiology of atopic dermatitis. Clin Exp Dermatol

2000;25:522-9.

7. Williams HC, Strachan DP, Hay RJ. Childhood eczema: disease of the

advantaged? BMJ 1994;308:1132-5.

8. Wuthrich B. Epidemiology and natural history of atopic dermatitis.

Allergy Clin Immunol Int 1996;308:1132-5.

9. Karmaus W, Botezan C. Does a higher number of siblings protect against

the development of allergy and asthma? a review. J Epidemiol Commun

Health 2002;56:209-17.

10. Harris JM, Cullinan P, Williams HC, Mills P, Moffat S, White C, et al.

Environmental associations with eczema in early life. Br J Dermatol

2001;144:795-802.

11. Sherriff A, Golding J, Alspac Study Team. Hygiene levels in a contem-

porary population cohort are associated with wheezing and atopic

eczema in preschool infants. Arch Dis Child 2002;87:26-9.

12. Gdalevich M, Mimouni D, David M, Mimouni M. Breast-feeding and the

onset of atopic dermatitis in childhood: a systematic review and meta-

analysis of prospective studies. J Am Acad Dermatol 2001;45:520-7.

13. Flohr C. Dirt, worm and atopic dermatitis: topical review. Br J Dermatol

2003;148:871-7.

14. Yemaneberhan H, Flohr C, Lewis SA, Bekele Z, Parry E, Williams HC,

et al. Prevalence and associated risk factors of atopic dermatitis

symptoms in rural and urban Ethiopia. Clin Exp Allergy 2004;34:779-85.

14a. Haileamlak A, Lewis SA, Britton J, Venn AJ, Woldemariam D,

Hubbard R, et al. Validation of ISAAC and UK criteria for atopic

eczema in Ethiopian children. Br J Dermatol. In Press 2004.

15. Asher MI, Keil U, Anderson HR, Beasley R, Crane J, Martinez F, et al.

International study of asthma and allergies in childhood (ISAAC):

rationale and methods. Eur Respir J 1995;8:483-91.

16. Williams HC, Forsdyke H, Boodoo G, Hay RJ, Burney PGJ. A protocol

for recording the sign of flexural dermatitis in children. Br J Dermatol

1995;133:941-9.

17. Pritchard DI, Quinnell RJ, Slater AF, McKean PG, Dale DD, Raiko A,

et al. Epidemiology and immunology of Necator americanus infection

in a community in Papua New Guinea: humoral responses to excretory-

secretory and cuticular collagen antigens. Parasitology 1990;100:

317-26.

18. Dagoye D, Bekele Z, Woldemichael K, Nida H, Yimam M, Venn AJ,

et al. Wheezing, allergy and parasitic infection in children in urban and

rural Ethiopia. Am J Respir Crit Care Med 2003;167:1369-73.

19. Scrivener S, Yemaneberhan H, Zebenigus M, Tilahun D, Girma S, Ali S,

et al. Independent effects of intestinal parasite infection and domestic

allergen exposure on risk of wheeze in Ethiopia: a nested case control

study. Lancet 2001;358:1493-9.

20. Dagoye D, Bekele Z, Woldemichael K, Nida H, Yimam M, Venn AJ,

et al. Domestic risk factors for wheeze in urban and rural Ethiopian

children. Q J Med 2004;97:1-11.

21. Williams HC, Burney PGJ, Pembroke AC, Hay RJ. Validation of the

U.K. diagnostic criteria for atopic dermatitis in a population setting. U.K.

Diagnostic Criteria for Atopic Dermatitis Working Party. Br J Dermatol

1996;135:12-7.



J ALLERGY CLIN IMMUNOL

FEBRUARY 2005

376 Haileamlak et al

Fo
o
d
a
lle

rg
y
,
d
e
rm

a
to

lo
g
ic

d
ise

a
se

s,
a
n
d
a
n
a
p
h
y
la
x
is
22. Firooz A, Davoudi SM, Farahmand AN, Majdzadeh R, Kashani N,

Dowlati Y. Validation of the diagnostic criteria for atopic dermatitis.

Arch Dermatol 1999;135:514-6.

23. Kramer U, Schafer T, Behrendt H, Ring J. The influence of cultural and

educational factors on the validity of symptom and diagnosis questions

for atopic eczema. Br J Dermatol 1998;139:1040-6.

24. Huang SL, Trsai PF, Yeh YF. Negative association of Enterobius

infestation with asthma and rhinitis in primary school children in Taipei.

Clin Exp Allergy 2002;32:1029-32.

25. Cooper PJ, Chico ME, Bland M, Griffin GE, Nutman TB. Allergic

symptoms, atopy, and geohelminth infection in a rural area of Ecuador.

Am J Respir Crit Care Med 2003;168:313-7.

26. Nyan OA, Walraven GE, Banya WA, Milligan P, Van Der Sande M,

Ceesay SM, et al. Atopy, intestinal helminth infection and total serum

IgE in rural and urban adult Gambian communities. Clin Exp Allergy

2001;31:1672-8.
Correction

With regard to the November 2004 article entitled "Immun

systemic allergic reactions to mosquito bites" (2004;114:1189-

no. 10 were presented incorrectly and no. 11 was missing. A c

Treatment of the acute reaction included one or more

diphenhydramine), glucocorticoid, intravenous fluids, oxygen,

received immunotherapy with mosquito whole-body extract a

immunotherapy in participants 6, 7, and 13). Participant 5 rece

TABLE II. Demographics of 14 individuals with systemic all

Individual no. Age (y) Sex Systemic sy

1 12 F Urticaria, wheezing

2 7 M Angioedema, urticari

3 3 F Angioedema of face

4 14 F Anaphylactic reaction

5 5 M Urticaria, angioedem

6 22 M Angioedema, dyspne

7 23 M Urticaria, dyspnea

8 >18 M Angioedema, wheezi

9 >18 M Angioedema, urticari

10 >18 M Reported as anaphyla

11 29 M Urticaria, angioedem

presyncopal-type s

12 32 F Urticaria, hypotensio

13 21 F Angioedema, loss of

14 >18 M Angioedema, decreas
27. Yemaneberhan H, Bekele Z, Venn A, Lewis S, Parry E, Britton J.

Prevalence of wheeze and asthma and relation to atopy in urban and rural

Ethiopia. Lancet 1997;350:85-90.

28. Flohr C, Johansson SGO, Wahlgren CF, Williams HC. How atopic is

atopic dermatitis? J Allergy Clin Immunol 2004;114:150-8.

29. Johansson SG, Bieber T, Dahl R, Friedmann PS, Lanier BQ, Lockey RF,

et al. Revised nomenclature for allergy for global use: report of the

nomenclature review committee of the World Health Organisation,

October 2003. J Allergy Clin Immunol 2004;113:832-6.

30. Cooper PJ, Chico ME, Rodrigues LC, Strachan DP, Anderson HR,

Rodriguez EA, et al. Risk factors for atopy among school children in

a rural area of Latin America. Clin Exp Allergy 2004;34:845-52.

31. Matricardi PM, Rosmini F, Riondino S, Fortini M, Ferrigno L, Rapicetta

M, et al. Exposure to foodborne and orofecal microbes versus airborne

viruses in relation to atopy and allergic asthma: epidemiological study.

BMJ 2000;320:412-7.
e responses to mosquito saliva in 14 individuals with acute

94): In Table II (page 1191), the data pertaining to individual
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