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Nasal Inhalation as a Cause of
Inefficient Pulmonal Aerosol Inhalation
Technique in Children
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technique according to the inanufaclurer's instructions. Inhalation technique u
i being eltiiient when a child achieved .111 iiKrea.se oi more than 19''; in FEV|

hniqt.e. Ckiordination pioblei
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It IS widely accepted that inhalation oi a f3.,- lhrough the mouth. It has been oirr- impressio
agonist from a pressurized aerosol is preferable that this problem is rather common in childrer

The efficiency oi such treatment is highly de- have been:
pendent upon the inhalation technique, and it 1) Fo estimate the occurrence of inhalatio
has been shown that many adults use their through the nose aftei- acttration into th
aerosols incorrectly and therefore fail to benefit mouth as <\ catise of aerosol therapy failure,
sufficiently from the treatment (6). Therefore, 2) To evaluate whether children themselve:

problems that patients experience when they ently using a conventional pressurized tei
use aerosols (1, 2, 6) .so that these probletns can butaline aerosol with a tube spacer,
be pointed out when patients are taught aetosol
inhalation technique.

In the treatment of asthmatic childrc MA FERIAL AND METHODS

mentioned as a major one in previous papers so that patients ivho were taught aerosol inhala-
dealing with adults' inhalation techniqtre: actu- tion technique in the department during 1 year
ation into the mouth followed by inspiration partici]5ated consecutively, i.e. 43 boys and 28
thi-ough the nose with no air being drawn iti girls aged .5 to 14 years (median 8 years) (Fig.
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delivered 0.25 mg terbutalitie. Oti all occasions
the children administered the spray without
help from adults. Dttring the inhalatiotis ob-
vious eriots in the techniqtre were registered.

til the stigat
The following schedule was used:

Dayl: All 71 childten took part. Fhe pro
dure was as described above.

Day2: All children who on Day 1 had ine
cient inhalation technique participat
The procedure was as on Day 1 exc
that the child kept his nose closed w
his fingers during inhalation and no

If

technique

Day 3: All childr

rain inefficient inhalat
s observed no further c

1). All children had shown an increase in
forced expiratory volume in 1 s (FEV,) of more
than 20% after a nebulizer (Pad) treatment
with salbutamol. None of the children suffered

who showed ineffkient iri-
halation technique on Day 1 and effici-
"'"' inhalation technique on Day 2 parti-
cipated. The procedure was as on Day I
except that no instructions in aer(»t)l
techniqtre were given.

The following assessments were used:
FEV, >20% on Day 1: efficient inhalation

technique.
and 2: inefficient in-from nasal stenosrs on the study days In- EEV, <20% on Days 1 ;

for med consent was obtarned from tbe chrldi en halation technique.
themselves and therr parents before the chrld FEV, <20% on Days 1 and 3 but FEV, 2= 20%
entered the trial. on Day 2: this was considered to indicate

infortned ii
e pare

ero.sol according to therapy failure,
the manufacturer's instructions with special em- FEV, ^20% on Days 2 and ?, but FEV, < 20%
phasis on the importance of a 10-sec breath- on Day I: this was considered incon-
holding pause after inhalation. The child then elusive regarding nasal inhalation, and as
tried a placebo aerosol a few times until the an expression of efficient inhalation
inhalation technique seemed correct, and 1 technique.

technique using a terbutaline aerosol.
FE'V, was measured before, and 10 min afte

wedge r (Vitalograph®). The best of
nts was chosen for study. Be-

^ 20%. was considered an indication of efficient
aerosol inhalation technique, whereas an in-
crease of <20% indicated ineffkient technique.

A pressurized terbutaline-sulphate aerosol
with a tube extension (10 x 3.2 cm) was used in
all cases. The children took a total of two puffs.

1 1 n apart 3ch puff

On days of control of aerosol inhalation tech-
nique pretreatment FEV, was less than 70%, of
the predicted value. When a child participated
on more than 1 day, control took place at the
same time of the day and pretreatment EEV,

i le.ss than 10% on the different days. On



NASAL INHAL.\TION WITH PUI.MON'AI. AEROSOL 193

a pressurized aerosol with a tube spacer

control days no medications had been taken for dien (.'36.3%) while 31 children (43.7%)
24 b prior to the terbutaline treatment. showed inefficient technique. Twelve children

(16.9%) showed inefficient technique on both
Day 1 and Day 2. Fifteen children (21.1%) only

RESULTS ^,^J,,^^ ^fj-,,ient inhalation technique when
The time interval from Day 1 to Day 2 varied their nose was closed during inhalation. Four
from 1 to 7 days (median 7 days) and from Day children (.5.6%) showed efficient technique on
2 to Day 3 from 1 to 14 days (median 7 days). Days 2 and 3 but not on Day f.
The longest interval between Day 1 and 3 was There was no statistically significant differ-
]4 days. ence between the pretreatment EEV, values of

Tbe EEV, measurements, numbers of chil- children with inefficient and children with effi-
dren participating on the 3 days and their cient technique on any of the 3 test days (Wil-
distribution in the groups "efficient inhalation coxon's rank sum test).
technique", "inefficient inhalation technique" The results in relation to the childrens' age
and "nasal inhalation" are given in Table I. On are given in Fig. 1. About 37% of tbe children
Day 1 efficient technique was seen in 40 chil- aged .5-7 years and abotrt 80% of the children
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problem about 70% of the children in this age stress the importance of checking all childten's

Iheir inhalations. In only six of the 15 cases of tion therapy. If this is not done, a very high
nasal inhalation was this suspected on the basis percentage of the children will not benefit satis-
of the observations made during the inhalatiorr. factorily ftom the drugs prescribed.
Other- errors in techni(|ue are given in Fable 2. The frequency of efficient technique was

higher than we had expected from the results

A 20% increase in FEV, as a measure of effici- after very careful instructions. No follow-up
ent inhalation technique is an objective but arbi- was undettaken.
tr-ary measure, and this fact should be taken into Fhe fact that four of 19 children showed
account when tbe results are evaluated. In addi- eflkient technique on Day 3 and not on Day 1.
tion, we did not include a placebo treated con- even if the procedure was the same on the 2
trol grotrp. and therefore do not know the pla- days, tnay have been due to tbe inaccuracy of a
(-ebo effect of treatment. However, despite the.se 20% itrcrease irr FEV, as a nreasure of effkient
factors some conclusions can be drawn from the tecbniqtte, or that the children recognized their-
study. technical problem alter the test on Day 2. All

The tesults point out a problem, so far un- fotrr children were more than 8 years old.
noticed, which children experience when they
use their aer-osols. Inhaling through the nose REEFRENCES
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been shown to increa.se bronchodilation con-

siderably (5). Further-more, actuation a few -̂ f''''''̂ :

seconds before inspiration does not r-educe the 'tZ'^^l'^T
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