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More than one million children in the UK have asthma. Those who use spacers
with their inhalers have a better chance of getting an effective drug dose
spacer devices: part 1 of 2
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Drawing on literature searches and
professional experience, this article
discusses the treatment of asthma with
pressurised metered dose inhalers
(pMDIs). It demonstrates the need for
pMDIs, and presents the health and cost
benefits of using a pMDI through a spacer
device. Through the review and evaluation
of studies, it demonstrates the importance
of correct asthma management and the
use of spacers. Although there are many
types of spacer, and patients often have
less than optimal technique, there is
evidence to support the overall benefits of
use against non-use.

inhaled medication contains 40 times less
medication yet delivers the same benefits,
when taken correctly (Watt et al, 2003).
Unfortunately, poor inhaler technique
frequently leads to reduced drug delivery.
In a study of 55 moderate to severely asthmatic children, Watt et al (2003) found
only 73% had a technique that would allow
any drug delivery.

nhalation is the preferred route of
administration for anti-asthma therapies, providing the drug in a form that
can reach the smallest airways. Very
small doses of active drugs can be delivered to the desired site of action using
pressurised metered dose inhalers
(pMDIs). As the dose required is smaller
than when given by mouth, the sideeffects are reduced (Lavorini et al, 2006;
National Institute for Health and Clinical
Excellence, 2000). Compared with a 4mg
tablet of salbutamol, a single dose of

Asthma is a chronic inflammatory disease
of the airways and, in children, is more
common in boys than girls (Clinical
Knowledge Summaries, 2012).
Many children who develop asthma at a
very young age “grow out” of the condition.
During the teenage years, the symptoms
will disappear in approximately three quarters of all children with asthma (CKS, 2012).
If symptoms are moderate to severe during
childhood, it is more likely that the condition will return later in life (CKS, 2012).
The cause of asthma is still not fully

I

The scale of the problem

According to Asthma UK (2012a) more
than one million children in the UK have
asthma. The condition is the most frequent reason for absence from school,
accounting for one third of all days missed
(Krenitsky-Korn, 2011).
There were 1,131 deaths from asthma in
the UK in 2009 (12 of which were in children aged 14 years or under); as many as
90% of deaths from asthma are preventable and an estimated 75% of hospital
admissions for asthma are avoidable
(Asthma UK, 2012a).

What is asthma?
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Spacer devices hold medication in a chamber while the child takes normal breaths

understood, but it is thought that a combination of genetic and environmental factors may be involved. The severity of the
symptoms varies from child to child and
over time, from mild to severe, with the narrowing of the airways usually being reversible – occurring naturally, or in response to
medication (CKS, 2012). At present, asthma
is not curable, but it can be controlled so
that attacks can be prevented.

Treatment

Treatment for children should be a prescribed inhaler, possibly in the form of a
pMDI. Often the child will have a preventer
(a pMDI used regularly to prevent symptoms from occurring) and a reliever (a
pMDI used when necessary to reduce the
symptoms of an exacerbation). Unfortunately, younger children or those with
poor dexterity are often unable to

coordinate inhalation with activation of
the inhaler, which limits the amount of
drug inhaled (Watson 2010; Delgado et al,
2007; Russell and Reynolds, 1997).
It is estimated that at least 50% of pMDI
users have suboptimal technique and
could benefit from using a spacer device
(Pearce, 2011; Lavorini et al, 2006). The most
detrimental errors are: poor coordination
between pMDI actuation and inhalation;
and the “cold freon” effect, which may cause
some children to stop inhaling when the
cold blast of propellant strikes the back of
the throat. This greatly reduces drug takeup (Lavorini et al, 2006).
The introduction of spacer devices has
helped to overcome these issues.

The role of spacers

Spacers are large plastic or metal containers, with a mouthpiece or mask at one

Box 1. Instructions for children and parents
on using a spacer device
● A health professional should show
children and parents how to use their
inhalers and spacers and check their
technique regularly
● Check the spacer fits the inhaler
● Put one puff of the inhaler into the
spacer and breathe in deeply through
the mouthpiece
● The child should hold their breath for
10 seconds (or for as long as is
comfortable) then breathe out slowly
● It is best to take at least two
deeply held breaths for each puff of
the inhaler

● Children who find it difficult to take
deep breaths can breathe in and out of
the mouthpiece several times
● The steps above should be repeated
for each dose/puff needed
● Wash the spacer once a month – leave
it to drip-dry
● Using metal or anti-static spacers can
help to ensure that most of the medicine
gets into the lungs
● Spacers should be replaced at least
every year, especially if used daily
Source: adapted from Asthma UK (2012b)

end and a hole for the aerosol inhaler at
the other. Modern devices are convenient
and compact and work at least as well as
nebulisers in treating most asthma exacerbations in children and adults (Delgado et
al, 2007; Dewar et al, 1999; Parkin et
al, 1995).
The devices allow the medication to be
held in a chamber so the users can receive
inhaled medication while taking normal
breaths through the mouthpiece. However, poor technique frequently leads to
reduced drug delivery (Schultz et al, 2012;
Pearce, 2011; Watt et al, 2003; Hindle and
Chrystyn 1994).
Keeley (1993) states that compared with
dry powder inhalers and pMDIs alone, a
pMDI with a spacer device deposits at least
30% more drug in the lungs. Lavorini et al
(2006) also documented the benefits of
spacers and attributed these to the fact
that the user is inhaling from a static
volume without necessarily having to
coordinate the two actions of breathing
and actuation. They concluded that by
acting as an aerosol reservoir, the spacer
slows the aerosol velocity and increases
transit time and distance between the
pMDI and the user’s mouth, therefore
allowing the particle size to decrease. A
result of this smaller particle size is better
deposition of the drug in the lungs.
The British Thoracic Society and Scottish Intercollegiate Guidelines Network
(BTS/SIGN, 2012) recommend that asthma
is managed in children aged 0-5 years by
use of a pMDI and a spacer device for the
delivery of inhaled steroids.
It is also believed that the correct use of
a portable spacer could reduce emergency
admissions to hospitals, potentially saving
the NHS up to £11.5m per year (Health
Enterprise East, 2009).
The technique for using a spacer is outlined in Box 1 and key points for health professionals when teaching parents and children are outlined in Box 2.
Although spacers play an important
role in helping to deliver asthma medicine
to the lungs, their use is not without some
risks. When Cohen et al (2012) tested 30
spacers on children, all 30 were contaminated with pathogens including pseudomonas, klebsiella and staphylococcus;
four of these patients later contracted
pneumonia. After the authors showed the
children how to clean the spacers and
masks, the incidence of contamination fell
to zero (Cohen et al, 2012).
Reducing static
Static electricity accumulates on many
polycarbonate and plastic spacers,
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Box 2. Key points for
spacer technique
● Too long a delay in inhalation after
pMDI actuation may lead to excessive
loss of the respirable dose within the
spacer device (Lavorini et al, 2006;
O’Callaghan and Barry, 2000b)
● If a health professional is actuating
the inhaler for a child, this should be
done when the child is ready and the
spacer in place, as a time delay between
actuation and inhalation can result in a
reduced intake of medication
(O’Callaghan and Barry, 1997)
● Discharging of multiple doses into the
spacer at the same time can result in a
lower inhalation of medication due to
the turbulence in the spacer, leading to
a coalescence of small particles into
larger particles and excessive
deposition on to the spacer walls, often
reducing the respirable dose per
actuation (Lavorini et al, 2006; Hindle
and Chrystyn, 1994)

especially when handled by patients. This
attracts drug particles, which become
charged when they are produced by the
pMDI, resulting in the particles adhering
to the spacer walls.
A simple way to reduce the charge
on a spacer is to wash it, allowing it to air
dry to avoid build-up of static with a
drying cloth (Lavorini et al, 2006). Static
charge of polycarbonate spacers will
vary greatly depending on the washing
procedure used, and the use of a non-electrostatic spacer can overcome this
problem, although these are not widely
available in the UK (O’Callaghan and
Barry, 2000b).

Conclusions

It has long been recognised that a pMDI
with a spacer device is the best way to
deliver bronchodilator therapy for the treatment of asthma (O’Callaghan and Barry,
2000a; Dewar et al, 1999; Zar et al, 1999).
Many studies demonstrate that, when
correctly used, spacers are as good as, if
not better than, nebulisers at treating
asthma (Delgado et al, 2007; Dewar et al,
1999; Zar et al, 1999; Parkin et al 1995), and
pMDIs with spacers may be as efficacious
as nebulisers for the emergency treatment
of asthma symptoms in children.
The use of a pMDI on its own will rarely
deliver the optimal treatment to a child.
Studies have shown that a spacer will
reduce the amount of drug deposited in
the oropharynx, while improving the lung
deposition of the inhaled drug. The correct
use of a portable spacer could reduce emergency admissions to hospitals, potentially
saving the NHS up to £11.5m per year
(Health Enterprise East, 2009). NT
● Next week, in part 2 of this series, Paul
Watson describes the development of a
new type of spacer

References
Asthma UK (2012a) Facts for Journalists. London:
Asthma UK. tinyurl.com/asthma-UK-key-facts
Asthma UK (2012b) Spacers. tinyurl.com/
asthma-UK-spacers
British Thoracic Society and Scottish Intercollegiate
Guidelines Network (2012) British Guidelines on the
Management of Asthma: a National Clinical
Guideline (101). London: Health Improvement
Scotland. tinyurl.com/BTS-guidelines-asthma
Clinical Knowledge Summaries (2012) Asthma.
www.cks.nhs.uk/asthma
Cohen H et al (2012) Bacterial contamination of
spacer devices used by children with asthma. Journal
of American Medical Association; 290: 2, 195-196.
Delgado A et al (2007) Nebulizers vs metered-dose
inhalers with spacers for bronchodilator therapy to
treat wheezing in children aged 2 to 24 months in a
paediatric emergency department. Archives of
Pediatrics and Adolescent Medicine; 157: 76-80.
Dewar AL et al (1999) A randomised controlled

trial to assess the relative benefits of large volume
spacers and nebulisers to treat acute asthma in
hospital. Archives of Disease in Childhood; 80:
421-423.
Health Enterprise East (2009) Pocketflow Asthma
Spacer. tinyurl.com/pocketflow
Hindle M, Chrystyn H (1994) Relative bioavailability
of salbutamol to the lung following inhalation
using metered dose inhalation methods and
spacer devices. Thorax; 49: 549-553.
Keeley D (1993) How to achieve better outcome in
treatment of asthma in general practice. British
Medical Journal; 307: 1261-1263.
Krenitsky-Korn S (2011) High school students with
asthma: attitudes about school health,
absenteeism, and its impact on academic
achievement. Pediatric Nursing; 37: 2, 61-68.
Lavorini F et al (2006) Drug delivery to the lungs
– effects of spacer devices. European Special
Populations; 8-12.
National Institute for Health and Clinical Excellence
(2000) Guidance on the Use of Inhaler Systems
(Devices) in Children Under the Age of 5 Years with
Chronic Asthma. London: NICE. guidance.nice.org.
uk/TA10
O’Callaghan C, Barry P (2000a) Asthma drug
delivery devices for children. British Medical
Journal; 320: 7236; 664.
O’Callaghan C, Barry P (2000b) How to choose
delivery devices for asthma. Archives of Disease in
Childhood; 82: 185-191.
O’Callaghan C, Barry P (1997) Spacer devices in
the treatment of asthma: amount of drug delivered
to the patient can vary greatly. British Medical
Journal; 314: 1061-1062.
Parkin PC et al (1995) Randomised trial spacer v
nebuliser for acute asthma. Archives of Disease in
Childhood; 72: 239-240.
Pearce L (2011) How to teach inhaler technique.
Nursing Times; 107: 8, 16-17.
Russell R, Reynolds F (1997) Spacer devices in the
treatment of asthma: amount of drug delivered to
the patient can vary greatly. British Medical
Journal; 314: 1061-1063.
Schultz A et al (2012) Incentive device improves
spacer technique but not clinical outcome in
preschool children with asthma. Journal of
Paediatrics and Child Health; 48: 52-56.
Watson P (2010) Developing a collapsible spacer
device for children with asthma. British Journal of
School Nursing; 5: 6, 298-300.
Watt PM et al (2003) Funhaler spacer: improving
adherence without compromising delivery.
Archives of Disease in Childhood; 88: 579-581.
Zar H et al (1999) Home-made spacers for
bronchodilator therapy in children with acute
asthma: a randomised trial. The Lancet; 354: 979-982.

Unlimited access to learning units
Nursing Times subscribers can now enjoy unlimited FREE access to learning units,
each worth £10+VAT! Enhance your practice and increase your knowledge today
lC
 onvenient and
enjoyable –
study wherever
and whenever is
convenient for
you

lO
 ver 30 units to l Each provides
choose from and
at least 2 hours’
new ones added
CPD to count
monthly
towards your
PREP
requirement

l Units focused
on case-based
scenarios to
help you transfer
theory into
clinical practice

lO
 ptional extra
written activities
enable you to
continue your
learning offline

How to access your learning units:
Already an NT subscriber?

Access your UNLIMITED FREE units now. Visit
nursingtimes.net/learning (Activate your online
subscription first at nursingtimes.net/activate-now)

CPD
Not an NT subscriber?

Subscribe now for £20.85* per quarter and get
UNLIMITED access to learning units
Visit: subscription.co.uk/nurstimes/nvcw

20 Nursing Times 13.11.12 / Vol 108 No 46 / www.nursingtimes.net

