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Ability of preschool children to use dry powder inhalers as
evaluated by In-Check Meter
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Background: Although current guidelines recommend the pressurized metered-dose inhaler with a spacer for
preschool children with asthma, dry powder inhalers (DPI) may be a valuable treatment alternative.

Methods: To evaluate the ability of preschool children to inhale through DPI, peak inspiratory flow rates (PIFR)
of 57 healthy children aged 3-6 years were measured with In-Check Meter after practising with an instructor.
Two different calibrated resistances were attached to the Meter to mimic the internal resistance of each inhaler;

Results: The ability of children to generate adequate inspiratory flow increased with age. The percentages of the
3-, 4-, 5-, and 6-year-old children who were able to inhale reliably through the devices were 30% (3/10), 79.0%
(15/19), 100% (16/16), and 100% (12/12), respectively. In these children, 100%, 93.3%, 100%. and 100%
achieved an adequate PIFR for the Diskus (30 L/min). In contrast, 66.7%, 66.7%, 62.5%. and 91.7% generated

Conclusions: The In-Check Meter is a useful device to assess the ability of preschool children to generate

Abstract

Diskus and Turbuhaler.

an adequate PIFR for the Turbuhaler (60 L/min).

adequate PIFR for each inhaler. Most children aged =5 years could use DPIL.
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The delivery of aerosolized drugs for asthma has the advan-
tages of being site-specific and enhancing the therapeutic dose
of the drugs. Dry powder inhalers (DPI) have been increas-
ingly used as an alternative for metered-dose inhalers because
of their environmental friendliness. Although current guide-
lines recommend the pressurized metered dose inhaler with a
spacer for preschool children with asthma,' DPI may be a valu-
able treatment alternative in a substantial number of cases such
as when the children do not like a face mask* However, DPI
require sufficient peak inspiratory flow to achieve a large per-
centage of small respirable particles of the drug and an optimal
lung deposition. Several DPI are available now, and they are
designed differently and vary in resistance to air flow.’
Therefore, assessment of the patient’s ability to generate
enough inspiratory flow through each inhaler is necessary be-
fore introducing DPI to younger children. In the present study
we compared peak inspiratory flow rates (PIFR) through re-
sistances that mimic two popular DPI in preschool children.
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Materials and methods

A total of 65 preschool children at a kindergarten were re-
cruited for the present study. Written. informed consent was
obtained from all the parents. Children with asthma. current
respiratory infection or chronic diseases were excluded.
Finally 57 children (age range, 3-6 years) were evaluated.
Table | details their characteristics. PIFR were measured with
a handheld In-Check Meter (Clement Clarke, Essex, UK)
after training with an instructor. Briefly. in the beginning,
children were asked to use a whistle that can make sound only
by inspiration. When they were getting used to making sound.
they were asked to breathe in more quickly and deeply. The
instructor continued the training until she felt that the child’s
technique could not be turther improved. Two ditferent cali-
brated resistances were attached to the In-Check Meter to
mimic the internal resistance of each inhaler: Diskus
(GlaxoSmithKline, Middlesex, UK) and Turbuhaler
(AstraZeneca, Sodertalje. Sweden). Order of the inhaler re-
sistances was random. Peak expiratory flow rates (PEER)
were also measured with a Mini-Wright peak flow meter
(Clement Clarke) after assessing PIFR. The best of three

flows was used for analysis.
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