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The PREVASC study addresses the primary prevention of asthma in
infants and small children. The objective of this study is to investigate
whether a multifaceted prenatally started intervention strategy in high-
risk infants leads to a decrease in the occurrence of (severe) asthma and
whether a refinement of the prevention strategy leads to an increase in
the adherence to the prevention program. The primary prevention
program includes house dust mite impermeable bed coverings, educa-
tion on breast feeding, hypoallergenic feeding, timing of introduction of
solid food and smoking cessation. A total of 888 infants were prenatally
included. By the time of inclusion the mothers were 3—7 months preg-
nant. About 27 infants were excluded from the study and 18 dropped
out. Of the remaining 843 infants 535 had a first-degree familial pre-
disposition of asthma (high-risk group), whereas a reference group of
308 (162 boys) infants was not predisposed for asthma in the first-degree
(low-risk group). To evaluate the (cost-)effectiveness of the preventive
intervention, 222 (118 boys) infants of the high-risk group allocated to
the intervention group and 221 (112 boys) allocated to a control group
are followed up. The low-risk infants served as controls to evaluate the
predictive value of high risk (first-degree familial predisposition of
asthma). The infants are followed from the prenatal stage until they
reach the age of 6 yr. The remaining 92 high-risk infants were included
in an optimized randomized-clinical adherence trial (RCAT). Of these
92 infants, 45 (20 boys) were allocated to an intervention group and 47
(24 boys) to a control group. Until now all infants have been followed
for at least 1 yr.
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Childhood asthma, a chronic disease of the
airways, is predominantly newly diagnosed in
infants and small children. Asthma is the main
cause of school absence (1, 2), involves high costs
and is known to reduce the quality of life of
children and their parents. During the last
decades there has been a substantial increase in
the prevalence of asthma worldwide (3, 4), which
emphasizes the need to prevent its development.
It is generally thought that genetic as well as
environmental factors are involved in the devel-
opment of asthma (5, 6). Because it is not yet

possible to influence the genetic factors, preven-
tion programs should focus on influencing the
environmental factors. There are reasons to
believe that the first signs of sensitization occur
already in the prenatal stage by the interaction
between the maternal environment and the foetus
(7). Therefore, it is important to start interven-
tion in the prenatal stage. Several primary
prevention studies are being performed, and are
still in progress. In most primary prevention
studies only one (8-10) intervention was tested
whereas in others two single interventions with or
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without a factorial design were tested (11-13),
which may lead to underestimation of the effect
of prevention. To our knowledge there are three
multifaceted primary prevention studies (14—16),
in which several interventions are combined into
one program and compared with one other
modality, like usual care.

We report on the objectives and the design of
the prevention of asthma in children (PRE-
VASC) a research program focussed on primary
prevention of asthma in children. The objectives
of this program are to estimate the predictive
value of a positive family history of asthma
assessed in the prenatal period by the general
practitioner (GP) for the development of child-
hood asthma and, to assess the effectiveness of a
prenatally started multifaceted primary preven-
tion program focused on reducing the exposure
to indoor and food allergens and environmental
tobacco smoke (ETS) in children at high risk of
developing asthma. Furthermore, it will be
assessed whether the duration of the prevention
program has any effect on the development of
asthma as measured at 6 yr of age and whether
optimizing the intervention leads to increased
adherence. Finally, the health-economic benefits
of high-risk identification and primary preven-
tion of asthma will be assessed.

Research plan
General design

Our study comprises three parts, one observa-
tional cohort and two intervention studies.

To assess the clinical effectiveness of the
PREVASC prevention program, a randomized-
clinical prevention trial (RCPT) was started in a
group of prenatally selected high-risk infants.
Additionally a cohort of prenatally selected low-
risk infants was composed of a natural history
study, to assess the clinical course of asthma and
allergies in high- and low-risk children and to
assess the predictive value of ‘high-risk’. To be
able to identify whether (the parents of) the
infants were compliant to the prevention pro-
gram, the adherence to the intervention was
evaluated. In addition, to get a better insight into
the determinants of adherence and to improve
the preventive program, a ‘focus’ group approach
was applied in a subgroup of trial participants. In
addition, an ‘optimized randomized-clinical
adherence trial’ (RCAT) was evaluated in a
newly recruited group of prenatally selected
infants with a family history of asthma. Cost-
effectiveness of the prevention program will be
studied on the basis of the RCPT, taking
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adherence aspects and validity of screening into
account.

In the participants section a general descrip-
tion will be given of how the participants were
included in the study. In the section concerning
the intervention studies and the natural history
study the outline of both intervention studies and
the natural history study will be described.

Participants

The infants were recruited prenatally when their
mothers were in their first two trimesters of
pregnancy. The community-based recruitment
started in January 1997 and continued until
February 2002. For the RCPT this was per-
formed by the primary caregivers (GP and
midwives) and by advertisements. For the nat-
ural history study recruitment was exclusively
performed by the GP, whereas for the optimized
RCAT recruitment was performed by midwives
and by advertisements. These complementary
ways of recruitment were necessary to include
888 participants.

‘High-risk’ was defined as ‘at least one first-
degree family member (i.e. the pregnant woman,
the biological father of the unborn child or a
sibling) suffering from GP registered asthma’,
whereas ‘low-risk’ was defined as ‘absence of GP
registered asthma in first-degree family mem-
bers’. Asthma was defined according to the
International Classification of Primary Care
(ICPC) (17) as recurrent episodes of reversible
acute bronchial obstruction with wheeze and/or
dry cough. This was checked by the GP and
screening questionnaires.

For the RCPT, the natural history study and
the RCAT, a family was excluded from the study
when there was intrauterine or neonatal death,
major language problems, serious birth defects
(illness or malformation) and moving abroad.

Intervention studies

In the following specific elements of the various
study parts are described. Thereafter aspects that
relate to all the three study parts are presented
together.

Randomized-clinical prevention trial

The goal of this study was to assess the effect-
iveness of (the duration of) a prenatally started
multifaceted primary prevention program in
children at high risk for development of asthma.
The study was designed to follow the high-risk
children until they reach the age of 6. By that
time lung function measurement can reliably be



performed which makes an objective diagnosis of
asthma possible.

Recruitment

In the first part of the study (the period from the
prenatal stage until the age of 2) 476 pregnant
women were included (Fig. 1) and after rand-
omization equally divided over two study groups:
an intervention group and a control group.
About 443 of the descendants could be followed
up, 222 (118 boys) of the intervention group and
221 (112 boys) of the control group.

Intervention first part

The intervention started prenatally in order to
reach a low house dust mite (HDM) and pet
allergen exposure level at the time the child was
born. In addition, the intervention focussed on
avoidance of prenatal and postnatal passive
smoking and on avoidance of food allergens
postnatal.

Prenatal
stage

RCPT-IV RCPT-C
n=228 n=224
1yr
RCPT-IV]  [RCPT-C
2yr n=222 n=221
6yr RCPT-SIV| [RCPT-LIV

RCPT-C |

n=108 n=111 n=220

Inclusion
n=888

L

Primary prevention of asthma in children

House dust mite reduction intervention star-
ted before the month 7 of pregnancy. This
intervention consisted of advice on ventilation
and cleaning as well as application of HDM
impermeable covers on the parents and chil-
dren’s bed. To prevent exposure to pet allergens,
the advice was given to keep pets outdoors from
the month 6 of pregnancy. Smoking interven-
tion consisted of advice on smoking cessation of
the mother as early as possible in pregnancy and
no smoking of the father as well as the mother
in the presence of the baby postnatal. Diectary
intervention contained advice on exclusively
breast feeding (or hypoallergen formula feeding)
for at least 6 months and postponing introduc-
tion of solid food until 6 months after birth.
The high-risk control group received usual care,
according to the Guidelines of the Dutch
College of GPs that include criteria-based diag-
nosis and an initial treatment with short acting
bronchodilators and when no adequate asthma

No follow-up) 1
n=0
RCAT-1V| RCAT-C
n=45 n=47

NH-C
n=308

Fig. 1. Schematic representation of the PREVASC studies. RCPT-1V, randomized-clinical prevention trial intervention
group; RCPT-C, randomized-clinical prevention trial control group; RCAT-1V, randomized-clinical adherence trial inter-
vention group; RCAT-C, randomized-clinical adherence trial control group; NH-C, natural history control group; RCPT-
SIV, RCPT short intervention; RCPT-LIV, RCPT long intervention.
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control is achieved with a step-up approach
with inhaled corticosteroids in increasing dosage

(18).

Intervention second part

In the second part of the study the children are
followed from 2 to 6 yr of age. For this part of
the study — which is still going on — the children
in the original intervention group were random-
ized again into two groups (Fig. 1). One group
was no longer exposed to advice and HDM
impermeable mattress covers (short intervention
period). The other group still received an inter-
vention program focused on diminishing allergen
and irritant exposure and to keep on using HDM
impermeable mattress covers (extended inter-
vention period). The children that participated in
the control group in the first part continue to
participate in the control group in the second
part of the study as well and receive usual care.

Randomized-clinical adherence trial

Eighty-one randomly selected families who par-
ticipated in the intervention group of the RCPT
received an invitation letter for a focus-group
interview to investigate which determinants
influenced the actual adherence behaviour. For
these interviews the stepwise guidelines of Van
Assema et al. (19) for conducting a focus-group
interview were used.

About 43 households (59 participants) were
scheduled to meet at times and locations that
might be convenient for the participants. Six
groups were mixed as to gender and one group
was formed containing only fathers, because
fathers may have different opinions and thoughts
about breast feeding and postponement of solid
foods, which might be missed in the presence of
women.

The reasons for the 39 non-respondent house-
holds were: interested, but date not convenient
(n = 14), no time (n = 7), location of interview
not convenient (n = 3), on holiday (n = 2),
unknown (n = 13). No significant differences
were found between the participation and non-
participation group with respect to level of
education, feeding behaviour and family history
of asthma.

On the basis of the results of the determinant-
analysis, a refined prevention educational
program was developed.

Recruitment refined intervention program
In this phase, the RCAT study, 92 families
expecting a child at high risk of developing asthma
were selected. About 45 families received inter-
vention and 47 served as controls (Fig. 1).
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Intervention measures

Educational materials and the educational mes-
sage to be provided orally by research nurses
were refined. The effect of the renewed education
on the degree of adherence with the advised
measures was evaluated in the next phase of this
program.

Natural history study

The goal of this study was to assess the clinical
course of asthma and allergies in high- and low-
risk children and to assess the predictive value of
‘high-risk’.

Recruitment

For this study 317 pregnant women, without
asthma or asthma in the family, were included.
About 308 (162 boys) of the descendants could
be followed up (Fig. 1).

Clinical follow up

The clinical course of symptoms of asthma and
allergies over the first 2 yr of life in this cohort
was compared with the RCPT control group in
order to evaluate the predictive value of the
family history. The low-risk infants received
usual care.

Randomization, withdrawal procedures and blinding

For those women who were recruited by the GP,
randomization was done in zipcode clusters on
practice level and not on patient level in order to
minimize the probability of exchange of infor-
mation between participants.

Families who were recruited by the GP were
screened by the GP. Families who were recruited
for the RCPT study by midwives or advertise-
ments completed questionnaires concerning the
presence of asthma in their family. Whenever it
turned out from the questionnaire that there was
no asthma in a ‘high-risk’ family, the GP was
contacted. When the GP confirmed the question-
naire outcome, the family was withdrawn from
the study. Families who were recruited by mid-
wives or advertisements for the RCAT study
were screened by the GP.

For the RCPT and the RCAT, blinding for
group assignment was performed at family level.

Economical evaluation

To assess the efficiency of ‘high-risk’ identifica-
tion and the cost-effectiveness of the PREVASC
intervention, it will be evaluated whether cost
savings [associated with a decrease in (severe)
asthma cases and an increase in the quality of



life] outweigh the costs of the prevention pro-
gram. This will be achieved in two steps, by
assessing (i) the cost-effectiveness of the PRE-
VASC intervention among the high-risk group
and (ii) the cost-effectiveness of the complete
PREVASC RCPT program including the high-
risk identification at the population level.

Ad (1)

It will be assessed what the PREVASC prevent-
ive intervention with its allied costs yields in
terms of health outcome and savings concerning
direct and indirect health-related costs in the
high-risk group. For this purpose, the clinical
course, health outcomes and costs of primary
prevention of asthma (PREVASC intervention
group) will be compared with the clinical course,
health outcomes and costs of usual care (PRE-
VASC control group). To be able to assess the
cost-effectiveness, information concerning the
direct and indirect medical costs, the costs of the
prevention program, and the health status of the
children will be collected, using information from
questionnaires that will be completed by the
parents. By use of these questionnaires the use of
medical care and products can be measured. This
use will be valued against national recommended
prices (20) to be able to determine the costs of
care per individual. The health status of the
children will be measured using the International
Study of Asthma and Allergies in Childhood
(ISAAC) questionnaire as well as the morbidity
registration of the GP. When the children have
reached the age of 6 yr asthma will objectively be
diagnosed, which makes it possible to express
asthma as a dichotomous variable. In this way
the costs per asthma case prevented can be
determined.

Ad (2)

By connecting the results Ad (1) (the cost-
effectiveness of the primary prevention program
among the high-risk group) to the predictive
value of the ‘high-risk’ identification, the costs of
prenatal high-risk identification, the prevalence
of a positive family history, and the observed
disease course in the absence of intervention in
both the high-risk control group and the low-risk
group, the expected cost-effectiveness of the
complete PREVASC program at population le-
vel will be assessed.

Data collection procedure

Symptoms|diagnosis
First-degree familial predisposition of asthma
was determined by the GP and by use of a

Primary prevention of asthma in children

questionnaire directly at the inclusion. For the
RCPT and the ‘natural history’ study this was re-
evaluated at the age of 2 yr. Information on
complaints, diagnosis, laboratory tests and
medication concerning respiratory morbidity are
prospectively registered by the GP at every con-
sultation. Additionally the parents were asked to
complete weekly reports, concerning questions
about asthma-related complaints, over-the-
counter (OTC) medication and asthma-related
costs, during the first 2 yr of the infants’ life and
to complete the internationally accepted ISAAC
questionnaire (21) yearly until the age of 6
(Tables 1-3).

Mite collection and humidity

Dust samples were collected (Table 1) to meas-
ure the compliance with the intervention advice
in the intervention group (RCPT and RCAT)
and to correlate the intensity of exposure to
inhalant allergens with respiratory morbidity
(RCPT, RCAT and natural history study) and
to evaluate the validity of using the low-risk
infants as control group. The collection was
performed in a standardized manner. Samples
were taken, using a vacuum cleaner (Bosch
BSA1100 1300 W; Bosch BV, Brussels, Belgium)
with a special cassette (ALK Abello, Nieu-
wegein, The Netherlands) containing a What-
man GF/F 70 mm filter; Whatman, Breda, The
Netherlands, from the Iliving room floor
(2 x 1 m?), the parents’ mattress (1 m?) and the
mattress of the baby (whole mattress). The
samples were kept on 4°C until they were ana-
lysed for mite, cat and dog allergens by use of
enzyme-linked immunosorbent assay (ELISA)
(22-24). Humidity was measured by use of a
hygrometer in the parents’ bedroom and, when
in use, the infants’ bedroom.

Type of feeding and ETS exposure

The parents completed questionnaires concern-
ing the type of feeding, environmental allergen
exposure and ETS exposure.

IgE

Blood samples were collected in the RCPT and
natural history group to measure the concentra-
tion of total immunoglobulin E (IgE). IgE was
analysed using the method of Aalberse et al. (25).

Carbon monoxide

To study the compliance with the smoking advice
in the intervention group, to detect spontaneous
smoking cessation by the mother during preg-
nancy in the control groups and to correlate the
intensity of exposure to smoke with respiratory
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Table 1. Timing schedule of the measurements of environmental exposures and outcome variables in the RCPT

Time-point

Environmental exposures

Outcome measures

3-5 months of pregnancy

7-8 months of pregnancy (intervention group only)

Weekly from birth until 2 yr of age

Around 4 wk after birth (intervention group only)

3-5 days after birth
6 months after birth

7-9 months after birth (exactly 1 yr after first dust sampling)

1 yr after birth

2 yr after birth

3 yr after birth

Dust (Derp 1, Can f 1, Fel d 1)
Humidity

co

Humidity

co

Type of feeding

Day care attendance

Humidity
co

Type of feeding

Dust (Derp 1, Can f 1, Fel d 1)
Humidity
Co

Humidity

Co

ETS

Exposure to house dust mite and
animal allergens

Humidity
co

ETS
Allergen exposure

Asthma-related complaints
Health-care consumption
Absent from work

Total IgE

Amount of wheezing episodes in the last 6 months
Nightly wheezing in the last 6 months
Nocturnal coughing in the last 6 months
Doctors diagnosed asthma
Constitutional eczema

Food allergy

Non-viral rhinitis

Other upper airway infections

Other lower airway infections

Dyspnoea

Amount of wheezing episodes in the last 6 months
Nightly wheezing in the last 6 months
Nocturnal coughing in the last 6 months
Specific IgE (Der p 1, Fel d 1, Can f 1)
Doctors diagnosed asthma

Total IgE

Constitutional eczema

Food allergy

Non-viral rhinitis

Other upper airway infections

Other lower airway infections

Dyspnoea

Amount of wheezing episodes in the last year
Nightly wheezing in the last year
Nocturnal coughing in the last year
Specific IgE (Der p 1, Fel d 1, Can f 1)
Doctors diagnosed asthma

Total IgE

Constitutional eczema in the last year
Food allergy in the last year

Non-viral rhinitis in the last year
Other upper airway infections

Other lower airway infections
Dyspnoea

Amount of wheezing episodes in the last year
Nightly wheezing in the last year

Nocturnal coughing in the last year

Doctors diagnosed asthma

Doctors diagnosed cows milk allergy

Other food-related allergies diagnosed by a doctor
Doctors diagnosed inhalation allergies
Non-viral rhinitis in the last year

Other upper airway infections in the last year
Other lower airway infections in the last year
Dyspnoea in the last year
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Time-point Environmental exposures

Outcome measures

4 yr after birth Dust (Derp 1, Can f 1, Fel d 1)
Humidity
co

ETS

5 yr after birth ETS
Allergen exposure

6 yr after birth ETS
Allergen exposure

Tidal airway resistance (microRint)

Amount of wheezing episades in the last year
Nightly wheezing in the last year

Nocturnal coughing in the last year

Specific IgE (Der p 1, Fel d 1, Can f 1)
Doctors diagnosed asthma

Doctors diagnosed cows milk allergy

Other food-related allergies diagnosed by a doctor
Doctors diagnosed inhalation allergies

Total IgE

Non-viral rhinitis in the last year

Other upper airway infections in the last year
Other lower airway infections in the last year
Dyspnoea in the last year

Amount of wheezing episades in the last year
Nightly wheezing in the last year

Nocturnal coughing in the last year

Doctors diagnosed asthma

Doctors diagnosed cows milk allergy

Other food-related allergies diagnosed by a doctor
Doctors diagnosed inhalation allergies
Non-viral rhinitis in the last year

Other upper airway infections in the last year
Other lower airway infections in the last year
Dyspnoea in the last year

Asthma
Specific IgE (Der p 1, Fel d 1, Can f 1)

CO, carbon manoxide; RCPT, randomized-clinical prevention trial; IgE, immunoglobulin E; ETS, environmental tobacco smoke.

morbidity, carbon monoxide was measured in
expired air.

Tidal airway resistance and lung function

To assess the tidal airway resistance by means of
an interrupter technique, microRint measure-
ments are performed when the children are 4 and
6 yr of age, while lung function [forced expira-
tory volume in 1 s (FEV,), forced vital capacity
(FVCQ)], reversibility on B2-mimetics (change in
FEV, after 400 ug salbutamol through a spacer)
and bronchial responsiveness to increasing doses
of histamine (PC20) will be assessed when the
children reach the age of 6 yr.

Statistical aspects

Power calculation

The power calculation of the RCPT study was
based on a study of Saarinen and Kajosaari (26),
in which it was shown that breast feeding as pre-
ventive measure, in a comparable group of infants
as in the RCPT, resulted in a 30% reduction in the
development of asthma. This percentage was
chosen in the RCPT as the minimum clinically
relevant difference. A minimum amount of 194

infants in the intervention as well as in the control
group was required to reduce the asthma inci-
dence with at least 30% (taking a type I error of
0.05 and a power of 0.80 into account).

The power calculation of the RCAT was based
on the number of parents required to measure the
compliance of the parents with the optimized
prevention program. Based on literature studies
(27) an effect-size of 0.46 was expected. With a
minimum of 38 participants in each group a
power of 0.80 could be reached (taking a type I
error of 0.05 and a drop out of at the most 18%
into account).

The power calculation of the natural history
study was based on a sample size that would be
large enough to show a statistically significant
difference, between the high- and low-risk
groups, in the development of asthma at 6 yr of
age (28). An odds ratio of at least 2 was assumed
for the association of a first-degree family history
of asthma with the risk to develop asthma in
descendants. Taking a cumulative asthma inci-
dence of 10%, a maximum drop out of 10% and
a type I error of 0.05 into account a power of
0.80 could be reached with an addition of 308
low-risk infants.

327



Kuiper et al.

Table 2. Timing schedule of the measurements of environmental exposures and outcome variables in the natural history study

Time-point

Environmental exposures

Outcome measures

Weekly from birth until 2 yr of age Day-care attendance

3-5 days after birth

6 months after birth Type of feeding

7-9 months after birth
1 yr after birth ETS

Exposure to house dust mite and animal allergens

2 yr after birth

Dust (Der p 1, Can f 1, Fel d 1)

Asthma-related complaints

Health-care consumption

Absent from work

Total IgE

Amount of wheezing episodes in the last 6 months
Nightly wheezing in the last 6 months
Nocturnal coughing in the last 6 months
Doctors diagnosed asthma

Constitutional eczema in the last 6 months
Food allergy in the last 6 months
Non-viral rhinitis in the last 6 months
Other upper airway infections

Other lower airway infections

Dyspnoea

Amount of wheezing episodes in the last 6 months
Nightly wheezing in the last 6 months
Nocturnal coughing in the last 6 months
Doctors diagnosed asthma

Constitutional eczema in the last 6 months
Food allergy in the last 6 months

Non-viral rhinitis in the last 6 months

Other upper airway infections

Other lower airway infections

Dyspnoea

Amount of wheezing episodes in the last year
Nightly wheezing in the last year

Nocturnal coughing in the last year

Doctors diagnosed asthma

Constitutional eczema in the last year

Food allergy in the last year

Non-viral rhinitis in the last year

Other upper airway infections

Other lower airway infections

Dyspnoea

ETS, environmental tobacco smoke.

Data analysis

In the RCPT compliance will be evaluated in
terms of reduced exposure to HDM, cat and dog
allergens as well as reduced smoking and
increased breast feeding.

Differences in proportions between groups in
bivariate analyses will be tested with the chi-
square test. Differences in mean values for
continuous normally distributed variables are
analysed using the Student’s r-test. Multiple
logistic and linear regression techniques are used
for multivariate analyses with a fixed follow-up
time, while Cox proportion hazard analyses
will be performed when the follow-up time is
variable.

Concerning the cost-effectiveness one-way sen-
sitivity analyses regarding important assump-
tions will be performed. In addition, statistical
uncertainty regarding the cost-effectiveness esti-
mates will be assessed using non-parametric
bootstrap re-sample methods. By means of the
analysis of effect modification it will be evaluated
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whether the effect differs between subgroups. For
most analyses a p-value smaller than 0.05 is
considered as significant.

Statistical analyses are performed using the
Statistical Package for the Social Sciences (SPSS,
Chicago, IL, USA) version 10.0.

Ethics approval and informed consent

Ethical approval for this study was obtained
from the ethics committees of the participating
institutes. All participants gave written, informed
consent.

Preliminary results of the RCPT

Preliminary results indicate that infants in the
intervention group were significantly more
breast-fed (p = 0.001) and/or received signifi-
cantly more hypoallergenic formula feeding than
infants in the control group. The first intake of
solid food was significantly more often



Primary prevention of asthma in children

Table 3. Timing schedule of the measurements of environmental exposures and outcome variables in the RCAT

Primary and secondary outcome measures

Time-point Environmental exposures

Month 3 of pregnancy Dust (derp1)
Humidity
co

Month 7 of pregnancy Humidity
co

2-3 wk after birth Humidity
co

6 months after birth Dust (derp1)
Humidity
co

1 yr after birth Humidity
co

Compliance with dietary advices

Compliance with dietary advices

Amount of wheezing episodes in the last 6 months
Nightly wheezing in the last 6 months

Nocturnal coughing in the last 6 months

Doctors diagnosed asthma

Constitutional eczema in the last 6 months
Non-viral rhinitis in the last 6 months

Other upper airway infections

Other lower airway infections

Amount of wheezing episodes in the last 6 months
Nightly wheezing in the last 6 months

Nocturnal coughing in the last 6 months

Doctors diagnosed asthma

Constitutional eczema in the last 6 months
Non-viral rhinitis in the last 6 months

Other upper airway infections

Other lower airway infections

RCAT, randomized-clinical adherence trial.

postponed to the age of 6 months in the inter-
vention group compared with the control group
(p = 0.001). No difference was found in the
intervention compared with the control group
concerning the exposure to tobacco smoke.
Measurement of environmental exposure to
HDM, cat and dog allergens was performed
during pregnancy (baseline) and exactly 1 yr
later. One year after baseline measurements the
concentration of HDM, cat and dog allergens,
measured at the living room floor (except for dog
allergens), the mattress of the parents and the
mattress of the baby, were statistically significant
decreased in the intervention group, but not in
the control group (29).

Discussion

The PREVASC study is a longitudinal pros-
pective birth cohort study with its focus on the
development of a primary prevention program
for asthma in children. The main goal of the
PREVASC study is to assess the effectiveness of
(the duration of) an intervention program
focussed on reducing the exposure to indoor
and food allergens and ETS in children at
high risk of developing asthma. This is inves-
tigated in a RCPT. To be able to define to
what extent first-degree familial predisposition
for asthma is predictive for the development of
asthma, a natural history study was started

with children with a high- or low-risk of
developing asthma.

Whether the participants are compliant to the
prevention program and whether optimizing the
intervention leads to an increase in adherence is
investigated in a RCAT. The health-economic
benefits of ‘high-risk’ identification and primary
prevention of asthma will be assessed on the basis
of the RCPT, taking compliance aspects and
validity of screening into account.

There are few prospective birth cohort studies
in which the effect of primary prevention of
asthma is studied (8-16). Most of these studies
focus on one or two preventive measures (8—13).
To our knowledge there are three multifaceted
intervention studies, the study of Halken et al.
(14), the CAAP (15) study and SPACE (16)
study. The PREVASC study differs from these
studies in several aspects. In contrast to these
studies a low-risk group was included in the
PREVASC study, which enables an estimation of
the high-risk prediction and in addition
facilitates the evaluation of the external validity
of the primary prevention study. In the PRE-
VASC study, ‘high-risk’ was defined as presence
of asthma in first-degree family members. This
definition was chosen because asthma in first-
degree family members is expected to be the most
predictive risk factor for the development of
asthma in descendants (30) although this is often
based on retrospective and cross-sectional data.
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We expect the strongest effect of the intervention
program in children with a first-degree hereditary
predisposition of asthma. Concerning the inter-
vention program, in the PREVASC study the
dietary advices for the baby were exclusively
breast feeding for at least 6 months as well as
delay of solid food until 6 months of age. The
mother was not advised to follow a diet. As the
goal of the prevention program was that it
should be easy to implement into practice,
prevention was based on easily applicable inter-
vention measures. Recruitment was performed
predominantly by the GP. The Dutch health care
system is organized in such a way that the GP
keeps complete medical records all registered
families which makes the GP the most appropri-
ate health care worker to assess whether an
unborn child is at high risk of developing future
asthma.

There are however, some limitations to our
study. Although there is a well-defined cleaning
regimen some exposure could not be avoided.
However, by keeping the cleaning regimen close
to daily practice, the HDM reduction that will be
reached is realistic and can easily be obtained. In
general, we expect that people will better adhere
to the intervention program when the interven-
tion is as close to daily practice as possible. In
studying a multifaceted intervention strategy it is
impossible to directly investigate the effectiveness
of all single intervention measures in all possible
combinations (like would be done in a factorial
design), as this should result in a sample size that
is far too large for in one trial. Moreover,
synergistic effects can be missed in comparing
single interventions only, while the most pro-
nounced clinical effect possible should be expec-
ted from a combined intervention. Finally, the
GP and the parents could not be blinded to the
intervention, which might result into classifica-
tion bias and reporting bias with respect to med-
ical records and questionnaires in relation to
health outcome. Therefore, it is important to
follow the cohort until the children have reached
the age of 6 yr, at which age lung function
measurement can be performed.
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