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Objective: To evaluate the effectiveness of prevention
measures against dust mite sensitization.

Design: European (England, Germany, Greece, Lithua-
nia) multicenter prospective single-blind randomized con-
trol trial with a follow-up of 12 months.

Participants: Toddlers and preschoolers, with at least
1 parent with atopic symptoms and sensitization, who
initially were not sensitized to mite allergens.

Interventions: A combination of education and a simple
preventive measure (mattress encasement) to reduce mite
allergen exposure.

Setting: Community-based study.

Main Outcome Measures: Sensitization to mite al-
lergens (skin-prick test or specific immunoglobulin E).

Results: Of 636 children (mean age, 3.1 years) in-
cluded in the study, 566 (89%) participated in the first-
year follow-up. The incidence of sensitization to mite al-
lergens was 10 (3%) of 330 in the intervention vs 20
(6.5%) of 306 in the control arm, including loss of
follow-up (intention-to-treat principle). Allergic symp-
toms were more common in sensitized than in nonsen-
sitized children and so was the prevalence of physician-
diagnosed asthma, eczema, and food allergy.

Conclusions: This simple, harmless, and inexpensive
measure can be used in toddlers and preschoolers of par-
ents with atopic disorders to reduce sensitization to mite
allergens. With regard to clinical manifestations of atopy,
follow-up studies are needed to determine the effective-
ness of the intervention.
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T HE PREVALENCE of allergic
disorders in childhood is
about 20% to 30% in Eu-
rope. In the last several de-
cades, the prevalence of hay

fever,1 allergic asthma, and atopic ec-
zema has increased.2-4 Atopic disorders
share common characteristics, such as
hereditary transmission, dependence on al-
lergen exposure, childhood onset, and
likelihood of progression to chronic dis-
ease. The incidence and prevalence of sen-
sitization against inhalant allergens in-
crease during the first decade of life.5,6

The best single predictor for asthma,
which has the greatest effect on childhood
morbidity in developed countries, is aller-
gic sensitization to mite allergens.7,8 Sensi-
tization to mite allergens commonly starts
to be measurable by serum antibodies or by
the skin-prick test (SPT) early in child-

hood. In a German study of 7-year-old chil-
dren, of whom 3.5% had asthma and 7.5%
had a diagnosis of recurrent bronchitis,9 a
relative risk (RR) of 4.3 was determined for
sensitization against mite allergens.6 Also,
the incidence of asthmalike symptoms is re-
lated to mite sensitization.10

Besides being asthmatic, more than
half of the children with atopic eczema are
sensitized to mite allergens, which often ex-
acerbates the clinical disease.11,12 The inci-
dence of allergic sensitization depends on
mite allergen exposure in childhood.6,13,14

A previous study showed that a vigorous
reduction of the allergen load could have
a preventive effect on sensitization.5 Addi-
tionally, children with a family history of
atopy are most prone to sensitization.15

Following this evidence of potential
risk factors, we designed an environmen-
tal intervention trial and investigated the
effectiveness of simple avoidance mea-
sures, such as allergen-impermeable en-
casement of mattresses, for which mite al-
lergen reductions are reported,16-21 along
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with health education measures to prevent sensitization
to house dust mites. The study as a whole included new-
borns, toddlers/preschoolers, and school-aged children of
parents who had a history of atopic manifestation and thus
a high atopic risk. This article reports the results in the
toddlers and preschoolers after 12 months of observation.

SUBJECTS AND METHODS

The effects of reduction of mite allergen exposure on the pre-
vention of sensitization to house dust mites and the develop-
ment of allergic disease in toddlers and preschoolers (1.5-5 years
of age) at high atopic risk were studied in 4 European countries
(Germany, Greece, Lithuania, and England) in a randomized con-
trolled environmental trial. The study followed the intention-
to-treat principle. The study children were recruited in each coun-
try by using the National Health System Service for approach (eg,
the general routine check-up of children in England, Germany,
and Lithuania) or by using daycare centers (Greece).

Screening questionnaires were used to identify children at
higher atopic risk by asking their parents if they themselves ever
had asthma, hay fever, and eczema. The questions had been vali-
dated in large cohort studies (the German MAS and the ISAAC
studies).22,23 Parents who had a positive questionnaire outcome
were invited to undergo screening for sensitization either by SPT
screening or specific IgE determination. An SPT or IgE determi-
nation was also performed in the child.

Before the parent(s) were informed about their child’s test
results, they receiveda self-administeredquestionnaireondemo-
graphicvariables, birthcharacteristicsof thechild, thechild’shis-
toryofatopicandrespiratorydisorders,andhouseholdconditions.
Thequestion regardingparental educational attainment tookdif-
ferent European systems into consideration and focused on years
and type of education (school, university, manual training, etc).
Weaskedaboutmaternalsmokingduringthepregnancyandsmok-
ing in the household. Questions on household conditions asked
about pets, carpets, and signs of molds, for example.

INCLUSION CRITERIA

We included children who (1) were local residents (migrants were
excluded for ease of follow-up); (2) had a positive parental screen-
ing questionnaire result and positive parental SPT or parental
IgE results; (3) were not sensitized to mite allergens at the be-
ginning of the study (ie, had negative results on SPT or specific
IgE against mite allergens); (4) and had atopic manifestations,
such as bronchial asthma, hay fever, or atopic eczema.

INFORMATION AND RANDOM ALLOCATION

Parents of these children were informed about the study and
asked to give their written informed consent. The study was
approved by the local ethics committees of the participating
institutions.

The allocation of children to the intervention and control
arms was based on the day of the visit, according to a block
randomization of a 2-week period. Since all parents received
an educational program, the parents of participants were not
made aware of the group to which they belonged, nor were the
examiners in the follow-up. However, parents might have iden-
tified that only 1 group received a mattress cover. Thus, we de-
fined the study as single-blinded.

ALLERGY ASSESSMENT

Skin-prick testing was carried out by trained staff members un-
der the supervision of a physician, using the same equipment

and technique in all countries. The allergens Dermatophagoi-
des pteronyssinus, Dermatophagoides farinae, grass pollens, and
cat dander (concentration: 10-histamine equivalent in SPT) (ALK
Scherax, Hamburg, Germany) and the negative (sodium chlo-
ride, 9 g/L) and positive (histamine hydrochloride, 10 mg/
mL) controls were applied to the forearm with the aid of an
SPT needle. The wheal reactions were marked with a pen, and
the circle was transferred to paper using a transparent strip. The
largest and perpendicular diameters of each wheal reaction were
measured by means of a transparent ruler, and the arithmetic
mean was calculated. A positive test result required a wheal di-
ameter of at least 3 mm larger than the negative control or, al-
ternatively, a wheal diameter of at least 2 mm larger than the
negative control and an allergen wheal to histamine ratio equal
to or larger than 0.5. Sensitization to a mite allergen required
a positive test for D pteronyssinus or D farinae. Alternatively,
specific IgE concentrations against the same allergens were de-
termined by the MagicLite (ML) test (Chiron Diagnostics, Fern-
wald, Germany). The test results were regarded as positive if
values were equal to or greater than 1.43 ML units. Both ap-
proaches were compared and were found to provide identical
classifications.24

To assure equality of testing procedures between the dif-
ferent countries, at least 1 member of the staff participated in
a centralized training, as did the supervising physician. Dur-
ing the course of the study, the conduction of SPT was con-
trolled by site visits and monitoring in the different centers.

MEASURES OF PREVENTION,
HEALTH EDUCATION, AND COUNSELING

All parents were given background information on allergies and
the higher than average risk of their child to develop an al-
lergy. A booklet on environmental influences on children’s health
and detailed preventive recommendations was handed out to
the parents of the prevention/intervention group, with addi-
tional oral explanations if necessary. A similar booklet, with-
out information on mattress covers, was distributed to parents
of the control group. Both groups were told that some “mea-
sures” were being employed.

INTERVENTION ARM

Environmental measures primarily focused on reduction of mite
allergens. The child’s mattress was covered with a special dust
mite–impermeable encasement (ACb; Dr Beckmann, GmbH,
Seefelden, Germany) unless it had a vinyl mattress (as in England).
Other mattresses in the child’s room were also covered. All of this
material was provided by the study. Parents were advised to dis-
courage the child from sleeping in or playing on uncovered beds.
Advice was also given to remove the carpet from the child’s room
and to select curtains that could be washed in hot water. Weekly
washing of soft toys and bedding (as well as of pillows and blan-
kets) in hot water was recommended to eliminate mites (alter-
natively, soft toys could be deep frozen for 3 days per week). Par-
ents were advised to ventilate the child’s room whenever possible.
They were told to use a damp cloth when dusting and to vacuum
once per week in the absence of the child. Storage of toys, books,
and clothes in cupboards was recommended so they would not
collect dust. Smoking was discouraged in the house, as well as
pet holding. If pet holding occurred despite the recommenda-
tion, parents were advised not to allow the pet to visit the child’s
bedroom. In most centers, a health care visitor made a home visit
at 6 months to ensure that the dust mite–impermeable encase-
ment was in place and to repeat the instructions. In Germany,
however, the use of the encasement was ascertained by question-
naire. In addition, information about the child’s symptoms was
obtained in all centers.
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CONTROL ARM

The brief standard recommendations of the relevant health
authorities in each country were reiterated. These were
slightly different among the participating centers. Recom-
mendations common to all countries were avoidance of expo-
sure to pets in bedrooms, good ventilation of rooms, and
avoidance of cigarette smoking. As in the intervention group,
information about the child’s atopic symptoms was obtained
at the 6-month follow-up.

FOLLOW-UP INVESTIGATIONS

After 12 months, the parents and their child were invited to
participate in a follow-up examination, including SPT or IgE
determination and a questionnaire on symptoms (for the word-
ing of atopic symptoms, see Table 4). The SPT (England and
Greece) or IgE determination (Germany and Lithuania) was
blinded.

STATISTICAL ANALYSIS

The data were entered at each facility and then sent to the data
center to be checked for consistency. EPI-INFO (Centers for
Disease Control and Prevention, Atlanta, Ga) was used for data
entry, as this tool was available in all centers, and SAS (SAS In-
stitute, Cary, NC) was used for data analyses.25

Following the intention-to-treat principle,26,27 we in-
cluded all randomized children in the arms in which they were
randomly assigned, regardless of their compliance and regard-
less of subsequent loss of follow-up. To compensate for the loss
of follow-up, we applied 2 approaches: we assumed that (1)
all participants lost to follow-up acquired an allergic sensiti-
zation to mite allergens (SPT or IgE); and (2) all participants
lost to follow-up did not develop an allergic sensitization (SPT
or IgE).

The LOGIST procedure of the SAS was used to estimate
the crude and adjusted RRs. We controlled for potential con-
founding of environmental factors despite randomization. We
included information from the initial questionnaire on indi-
vidual characteristics (sex, low birth weight), smoking of the
parents (during pregnancy and in the household), and hous-
ing conditions (pets, molds, carpets) as sources of antigens. The
education of the parents was grouped as low level (finished
school before age 18 years), medium level (finished school at
age 18 years or later with and without theoretical education),
or high level (college/university degree). The education of the
parents was grouped as medium level (finished school at age
18 years or later with and without theoretical education) or high
level (university). Confounders were excluded if they were only
weakly associated with sensitization (RR�1.1 or RR�0.9) in
the crude analysis or if they did not change the association be-
tween intervention and sensitization by more than 10%.28 Ad-
ditionally, we statistically controlled for the effect of the cen-
ters in all models. To verify that the randomization was effective,
we also compared the prevalence of symptoms and of house-
hold conditions in the intervention and control arms.

RESULTS

Between May 1997 and May 1998, we recruited 636 tod-
dlers and preschoolers (Figure 1). On average, 7.7 fami-
lies had to be screened per 1 child included (636/4871).
Three hundred thirty children were randomly allocated
to the intervention group and 306 to the control group.

Regarding parents’ characteristics or child’s asthma,
with the exception of education, there were no impor-

tant initial differences between the centers and the 2 arms
(Table 1). Compared with the other centers, more par-
ents from the Isle of Wight (England) finished school be-
fore age 18 years (P�.001). However, there was no sta-
tistical difference between the intervention and control
arms. After 12 months, for 90.9% of the children in the
intervention and 86.9% of those in the control arm, ques-
tionnaires were returned (Table 1). Participation was
lower in the Lithuanian sample. Fewer children partici-
pated in the SPT/IgE determination but the proportion
did not show statistically significant differences be-
tween the control and intervention arms.

When assuming that all participants lost to fol-
low-up had no allergic sensitization, 20 children (6.5%)
in the control and 10 (3.0%) in the intervention group
developed sensitization to mite allergens after 1 year
(Table 2, P=.04 for the crude association). When as-
suming that all participants lost to follow-up developed
a sensitization, the incidence of allergic sensitization to
mite allergens was 24.8% for the control and 16.4% for
the intervention group (P=.008 for the crude association).
The difference showed up in all centers, with the excep-
tion of the Isle of Wight center. The samples from the
individual centers are too small to gain statistical signifi-
cance.

After adjusting for necessary confounding vari-
ables, we found that the control group was at signifi-
cantly higher risk than the intervention group for sen-
sitization at 12 months (Table 3). The presence of pets
was the only confounder that had to be controlled for.

A comparison of atopic manifestations in children
with and without sensitization to mites can emphasize
the clinical significance of the SPT/specific IgE determi-
nation. The prevalence of clinical manifestations is avail-
able for the 566 children who participated in the 12-
month follow-up. Children with sensitization had a higher
prevalence of symptoms of asthma and eczema (Table4)
and a higher prevalence of reported physicians’ diag-
noses of food allergy and asthma (Figure 2).

Contacted (N = 4871)

(England, 1106; Germany, 567;
Greece, 1650; Lithuania, 1548)

Randomized (n = 636)

Control Measures
(Avoidance of Exposure to
Pets, Avoidance of Cigarette
Smoke, Good Ventilation)
n = 306

Control Measures Plus:
Mattress Cover
Advice to Wash Soft

Toys and Bedding Weekly
Advice to Remove Carpets

From the Child's Room
n = 330

Toddlers Assessed at 12 mo:
Questionnaire: n = 266
SPT: n = 250

Toddlers Assessed at 12 mo:
Questionnaire: n = 300
SPT: n = 286

Excluded (n = 4235):
No Response (n = 1839)
Not Meeting Inclusion criteria:

No History of Parental Atopy (n = 1901)
Parental SPT Result Negative (n = 409), or

Toddlers' SPT Result Positive to Mite
Allergen (n = 102), Total (n = 495)

Figure 1. Profile of the trial of primary prevention if asthma is in high-risk
toddlers and preschoolers. SPT indicates skin-prick test.
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COMMENT

Our hypothesis was that allergen avoidance measures
reduce allergic sensitization. In this environmental pro-
spective randomized controlled trial, it was found that
after 1 year of introduction of dust mite avoidance mea-
sures, the incidence of sensitization to mite allergens
(primary outcome variable) was 3% in the intervention
group vs 6.5% in the control group. The RR of the pre-
ventive measures was 0.36 (95% confidence interval,
0.16-0.83).

To increase the efficacy, participation, and compli-
ance of the study, we included only toddlers and pre-
schoolers at high risk of atopy. It was required that 1 par-
ent have a history of asthma, atopic eczema, or hay fever,
and that at least 1 parent was sensitized (positive SPT or
specific IgE results) to one of the common allergens tested.
We were interested in new cases of sensitization to mite
allergens and excluded all children whose SPTs were posi-
tive for D pteronyssinus or D farinae in the initial screen-
ing. When we planned the study, we purposely chose

countries in which the incidence of house dust mite sen-
sitization would vary. However, we were surprised that
the Greek sample had such a low incidence (total of 2
cases in the control arm, Table 2).

To our knowledge, only 2 other prospective ran-
domized trials on the prevention of sensitization have been
published. A clinical trial on house dust mites and food
allergen avoidance in newborns, conducted in Isle of
Wight, showed a reduction in the incidence of both posi-
tive SPTs for house dust mites and eczema at ages 1, 2,
and 4 years in the intervention group.5,13,29 We followed
the selection criteria of high-risk children in this study
and included parents with a history of atopy (asthma, ec-
zema, hay fever). A recently published trial on the pre-
vention of asthma in newborns from Canada focused on
asthma as the selection criterion.30 This study did not re-
port a reduction in sensitization; however, it reported a
reduction in the incidence of asthma in newborns. A third
ongoing trial in newborns, which has not yet published
clinical outcomes, showed a reduction of the mite aller-
gen concentration on encased mattresses of about 95%.31

Table 1. Characteristics of the Participating Groups and Proportion of Participation in the Initial Examination*

Characteristics

Isle of Wight, England Freiburg, Germany Athens, Greece Kaunas, Lithuania Total

Intervention
(n = 58)

Control
(n = 51)

Intervention
(n = 53)

Control
(n = 38)

Intervention
(n = 151)

Control
(n = 152)

Intervention
(n = 68)

Control
(n = 65)

Intervention
(n = 330)

Control
(n = 306)

Mean age of the child, y 2.4 2.2 2.62 2.85 3.3 3.2 3.6 3.5 3.1 3.1
Boys, % 53.5 58.8 39.6 63.2 57.6 47.4 58.8 61.5 54.2 54.3
Mean age of mother at the time

of child’s birth, y
29.8 28.4 29.3 29.2 30.2 30.0 25.8 26.0 29.1 28.7

Mean age of father at the time
of child’s birth, y

34.0 31.9 32.5 32.5 33.8 33.5 27.6 27.4 32.3 31.9

Education, %, y
Mother

Low 67.2 64.7 32.1 13.6 11.9 13.8 16.2 24.6 25.7 24.5
Medium 27.6 25.5 54.7 57.9 39.7 51.3 44.1 38.5 40.9 45.1
High 3.5 7.8 13.2 29.0 48.3 34.9 39.7 36.9 33.0 33.1

Father
Low 67.2 56.9 52.8 50.0 15.2 24.3 22.1 29.2 31.8 34.0
Medium 15.5 29.4 18.9 10.5 33.1 32.2 38.2 30.8 28.8 28.8
High 13.8 9.8 28.3 39.5 51.0 43.4 36.8 38.5 37.9 36.3

Child, ever asthma, % 20.7 19.6 0.0 0.0 17.9 15.8 2.9 7.7 12.4 12.8
Child, ever wheezing, % 46.6 43.1 28.3 31.6 37.1 50.7 38.2 33.9 37.6 43.5
Children participating in the

questionnaire, %
100 96.1 100 97.4 94.0 89.5 69.1 67.7 90.9 86.9

Children participating in the SPT
or IgE determination, %

94.8 96.1 100 92.1 87.4 82.2 67.7 63.1 86.7 81.7

*SPT indicates skin-prick test values in parentheses in column headings indicate the initial number of children.

Table 2. Crude Incidences in the Different Countries in the 12-Month Observation Period

Crude Incidences

Isle of Wight, England South-Baden, Germany

Intervention
(n = 58)

Control
(n = 51)

P
Value

Intervention
(n = 53)

Control
(n = 38)

P
Value

Incidence of allergic sensitization to mite allergen in the
12-month observation, assuming all participants lost
to follow-up have no allergic sensitization, %

8.6 7.8 .88 3.8 10.5 .20

Incidence of allergic sensitization to mite allergen in the
12-month observation, assuming all participants lost
to follow-up developed an allergic sensitization, %

13.8 11.8 .75 3.8 18.4 .02

*Values in parentheses in column headings indicate the initial number of children.
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Overall, regarding mite allergen avoidance, Cus-
tovic et al32 listed 28 studies of patients who either had
asthma, allergic rhinitis, or atopic eczema. A variety of
measures were applied, including insecticides, regular
vacuum cleaning, air filtration, ionizers, and plastic and
semipermeable mattress covers. With encasement of mat-
tresses, a significant reduction of the allergen load was
reported for different age groups of patients.16-21 We did
not assess allergen load, but rather investigated the clini-
cal outcomes related to allergen-impermeable mattress
covers and other mite allergen avoidance measures.

The benefits of mite allergen avoidance for the pre-
vention of sensitization have only been assessed in new-
borns. This is the first report, to our knowledge, that avoid-
ance seems to be effective in toddlers and preschoolers.
We had to recruit 4871 families to select 636 children at
higher risk of atopy (7.7 parents per selected child). In a
Canadian randomized trial in newborns, 6.8 women who
were registered to give birth were screened to select each
newborn recruited for the intervention program.30 One
thousand one hundred sixteen families were screened to
include 120 children at risk of atopy whose parents agreed
to follow the stringent allergen-avoidance methods ap-
plied in the Isle of Wight intervention study (10.7 fami-
lies per selected child).5,13

Some variables showed differences in the distribu-
tion between control and intervention arms within 1 coun-
try and others between centers (eg, education, Table 1).
However, in total, all confounders except 1 could be re-
moved from the explanatory model. This reassured us that
random allocation was effective. Additionally, preceding
symptoms of the child and parental variables were not un-
equally distributed in the intervention and control arms
(Table 1). The only other predictor, which was confound-
ing and showed a significant association with the inci-
dence of sensitization, was the presence of a pet in the
home, ascertained in the initial survey (Table 3). There
was no important initial difference in holding the pet; 29.4%
of the households in the control arm and 31.8% in the in-
tervention arm had a pet. This proportion was higher in
children in England (54.9% vs 65.5%) but not signifi-
cantly different, and lower in children in Greece (19.4%
vs 21.9%). Additionally, there was a difference in the in-
cidence of sensitization between these 2 countries. Thus,
joint confounding of country and pets in the household,
which could not be removed by randomization, might ex-
plain why pet holding had to remain in the model. It is
known that cat allergens remain suspended in the air for

extended periods even after removal of the cat from the
home, taking 12 to 16 weeks to fall below the levels trig-
gering asthma.33 Data from areas with low sensitization to
mite allergens show that sensitization to domestic ani-
mals has the strongest association with asthma.34

All parents received advice and a booklet about the
prevention of asthma. However, we cannot exclude that
parents of a child who did not receive a mattress cover may
have known their child was in the control group. For this
reason, we did not investigate symptoms but focused on
SPT or IgE results that could not be influenced by paren-
tal information. Nevertheless, the association between sen-
sitization and clinical manifestations emphasizes the clini-
cal significance of sensitization and its prevention.
Symptoms of asthma and eczema were 2 to 3 times more
common in sensitized than in nonsensitized children, and
the prevalence of asthma and food allergy was higher, ac-
cording to doctors’ diagnoses (Table 4, Figure 2).

We have demonstrated that a multifaceted inter-
vention program focused on encasement of mattresses

Table 3. Crude Incidence (%) and Crude and Adjusted
Relative Risk (RR) for Sensitization to Mite Allergens
in the First Year of Observation*

Crude
Incidence

Crude RR
(95% CI)

Adjusted RR
(95% CI)†‡

Intervention arm, n = 330 3.0 0.45 (0.21-0.97) 0.36 (0.16-0.83)
Individual characteristics

Boys (n = 345) 5.5 1.48 (0.69-3.17) . . .
Low birth weight

(�2500 g) (n = 38)
10.5 2.59 (0.85-7.83) . . .

Smoking habits
Maternal smoking during

pregnancy (n = 89)
4.5 0.94 (0.32-2.76) . . .

Smoking in the
household (n = 262)

4.2 0.82 (0.38-1.75) . . .

Housing conditions
Ever had a pet since the

start of the study
(n = 195)

8.7 3.26 (1.52-6.96) 2.84 (1.11-5.57)

Carpet in the living
room (n = 596)

4.7 0.89 (0.20-3.87) . . .

Carpet in child’s
bedroom (n = 564)

4.3 0.48 (0.19-1.22) . . .

Mold reported (n = 166) 4.8 1.03 (0.45-2.35) . . .

*CI indicates confidence interval; ellipses, not applicable.
†Adjusted for “ever had a pet,” intention-to-treat, and country.
‡All dropouts (16%) are considered negative (no incidence of allergic

sensitization).

Athens, Greece Kaunas, Lithuania Total

Intervention
(n = 151)

Control
(n = 152)

P
Value

Intervention
(n = 68)

Control
(n = 65)

P
Value

Intervention
(n = 330)

Control
(n = 306)

P
Value

0 1.3 .17 4.4 15.4 .03 3.0 6.5 .04

12.6 19.1 .12 36.8 52.3 .07 16.4 24.8 .008
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reduced the incidence of sensitization to mite allergens
in high-risk children. The intention of the study was to test
effectiveness. For this purpose, we focused on toddlers/
preschoolers who were at higher risk, which limits gener-
alizability to all children aged 1.5 to 5 years. However, we
assume that our finding offers evidence that reducing ex-
posure to house dust mite allergen also reduces the risk of
developing sensitization in toddlers and preschoolers. All
applied measures offer a simple and effective approach to
the reduction of mite allergen exposure in children at high
atopic risk. It is important to determine if prolonged avoid-
ance of mite allergens can produce a sustained primary pre-
ventive effect on sensitization and a secondary preventive
effect in sensitized children by lowering the occurrence of
symptoms.
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What This Study Adds

Very few trials have attempted to establish asthma-
prevention methods in children. Sensitization to dust mite
allergens is a major risk factor for the development of
asthma. We conducted a randomized trial to determine
whether the use of allergen-impermeable mattress covers
and parental education reduces the risk of allergic sensi-
tization to mite allergens in children between 1.5 and 5
years of age. The incidence of sensitization was statisti-
cally significantly lower in the intervention arm (3%) than
in the control arm (6.5%). This finding suggests that a
simple program of prevention measures in childhood may
reduce the risk for later development of asthma.
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Figure 2. Association between reported physicians’ diagnoses and new
sensitization to mite allergen.

Table 4. Association Between Symptoms and New Sensitization to Mite Allergen at the 12-Month Follow-up

No
Sensitization

(n = 536)

Sensitization to
Mite Allergens

(n = 30)
P

Value†

Has your child had wheezing or whistling in the chest in the last 12 months? 23.5 50.0 �.001
How many attacks of wheezing has your child had in the last 12 months?

1-2 13.4 23.3
.0063-12 8.6 23.3

�12 1.1 0
In the last 12 months, how often on average has your child’s sleep been disturbed due to wheezing?

�1 night per week 6.5 6.7
.12

�1 night per week 3.2 10.0
In the last 12 months, has wheezing ever been severe enough to limit your child’s speech to only

1 or 2 words at a time between breaths?
2.6 6.7 .19

In the last 12 months, has your child’s chest sounded wheezy during or after exercise? 7.3 13.3 .22
In the last 12 months, has your child had a dry cough at night, apart from a cough associated with

a cold or chest infection?
24.3 40.0 .05

Has your child had an itchy rash at any time in the last 12 months? 28.9 60.0 �.001
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, or around the neck, ears, or eyes?
21.8 50.0

�.001

Has this rash cleared completely at any time during the last 12 months? 22.6 36.7 .004
In the last 12 months, how often, on average, has your child been kept awake at night by this itchy rash?

�1 night per week 4.5 16.7
�.001

�1 night per week 2.2 16.7

*Data are given as percentage of positive responses.
†Obtained by �2 analysis.
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