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Abstract
Background: Intranasal steroid sprays are fundamental in the medical management of inflammatory rhinological
conditions. Side effects are common, but these may be related to the method of application rather than the
medication itself.

Methods: A survey was distributed to patients using intranasal steroid sprays at the ENT out-patient clinic at
Aberdeen Royal Infirmary over three months. This evaluated the spray technique used, side effects and compliance.

Results: Of 103 patients, 22 patients (21.4 per cent) reported side effects, including nasal irritation and epistaxis.
Of the 20 patients with epistaxis, 80 per cent used an ipsilateral hand technique (p= 0.01). Thirty patients
demonstrated poor compliance because of lack of symptom improvement or side effects. Seventy-seven per cent
of this group used the ipsilateral hand technique.

Conclusion: Patients who used their ipsilateral hand to apply the intranasal steroid spray were more likely to
develop epistaxis and have poor compliance than those who used other techniques. Patients who struggle with
compliance because of side effects should avoid this method of intranasal steroid application.
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Introduction
Intranasal steroid sprays are fundamental in the medical
management of inflammatory nasal conditions includ-
ing allergic rhinitis and chronic rhinosinusitis.1–3

Several intranasal steroid sprays are currently available
in the UK, including beclomethasone, triamcinolone,
budesonide, mometasone and fluticasone.4 These
sprays enable the direct application of steroids to the
nasal mucosa to decrease inflammation, which
reduces systemic effects and allows for continued
use. This is particularly important in the treatment of
children where systemic steroids can affect growth;
intranasal steroid sprays have been approved for use
in children as young as two years old.5

Recent systematic reviews have demonstrated the
effectiveness of intranasal steroid sprays for chronic
rhinosinusitis and allergic rhinitis.6,7 However, this
efficacy can be affected by the method of delivery,
and several spray application positions have been
described in the literature. Nasal sprays may be
applied in a contralateral fashion, for example right
hand to left nostril (Figure 1), or an ipsilateral
fashion, for example right hand to right nostril
(Figure 2). Furthermore, the patient may adopt different

head positions: head down (Figure 3), head neutral
(Figure 4) and head up (Figure 5).
A number of studies have investigated the intranasal

distribution of steroid using an intranasal steroid spray
with these different application techniques.8–10

Generally, the intranasal steroid spray is delivered
only to the anterior portion of the nasal cavity,
despite different application methods. Hence, there is
likely to be little measurable difference in symptom
control with different methods. Benninger and collea-
gues, in 2004, reviewed all relevant studies, and
found a lack of evidence that intranasal steroid applica-
tion instructions can maximise efficacy.11 However, the
authors do recommend a seven-step technique, with an
upright head neutral position and use of the contralat-
eral hand to apply the steroid spray, based on the
opinion of their expert panel.11

It is interesting to note that despite the studies debat-
ing the relative merits of these techniques in terms of
managing nasal symptoms, few papers have investi-
gated the acknowledged link between spray technique
and side effects, including nasal irritation, nasal
burning and epistaxis.6 In one study, patients who
developed epistaxis from intranasal steroid spray use
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were significantly more likely to experience this on the
side of their dominant hand (p< 0.001), suggesting an
ipsilateral technique on this side.12 This adds to the
expert opinion favouring a contralateral technique,11

though this message may not be communicated effect-
ively to patients.
After a discussion within our department demon-

strated that multiple different methods were being
recommended to patients by our team, we sought to
investigate the incidence of side effects experienced.
Furthermore, we wanted to assess the effect that these
issues had on patient compliance. We aimed to use
this information to provide more accurate advice to
our patients.

Materials and methods
A survey was administered to patients using an intrana-
sal steroid spray who were seen at the Aberdeen Royal
Infirmary rhinology clinic over a period of three
months. Participants were asked about their intranasal
steroid spray use, spray technique, associated side
effects and compliance (Appendix 1).

Results
A total of 103 fully completed questionnaires were
obtained. The mean age of participants was 45 years

FIG. 1

Contralateral spray technique.

FIG. 2

Ipsilateral spray technique.

FIG. 3

Head down position.
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(range, 18–82 years; median, 45 years). Of the 103
patients, 48 were female (46.6 per cent) and 55 were
male (53.4 per cent).

Intranasal steroid spray types

The most common intranasal steroid sprays used were
mometasone furoate (Nasonex®) (28 per cent), beclo-
metasone dipropionate (Beconase®) (20 per cent) and
fluticasone propionate (Flixonase®) (19 per cent).
Twenty-four per cent of patients did not know which
intranasal steroid spray they were using (Figure 6).

Spray technique

It was revealed that 56 patients (54.4 per cent) used the
ipsilateral hand technique, whereas 47 (45.6 per cent)
used the contralateral hand technique.
Of the 103 completed questionnaires, 95 patients

(92.2 per cent) commented on the head position used
for nasal spray application, though 5 of these patients
reported using more than 1 head position. This
showed that 51 patients (53.7 per cent) used a head
up position, 25 (26.3 per cent) used a neutral head pos-
ition and 23 (24.2 per cent) used a head down position.
Fifty-four patients (53.5 per cent) stated that they had

been shown how to use their nasal spray by their
general practitioner.

Side effects

Twenty-two patients (21.4 per cent) reported side
effects with intranasal steroid spray use. Of these, 10
patients (45.5 per cent) reported nasal irritation, 8
(36.4 per cent) reported epistaxis, and 12 (54.5 per
cent) reported both nasal irritation and epistaxis.

FIG. 4

Head neutral position.

FIG. 5

Head up position.

FIG. 6

Intranasal steroid sprays used.
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Fourteen patients (63.3 per cent) graded their epistaxis
as minor, with 5 (22.7 per cent) describing it as moder-
ate. No patients described their epistaxis as severe.

Side effects and technique

Of the 20 patients who reported epistaxis (the epistaxis-
alone group plus the nasal irritation and epistaxis
group), 16 (80 per cent) used the ipsilateral technique
and 4 (20 per cent) used the contralateral technique.
Fourteen of the 22 patients (63.6 per cent) who

reported nasal irritation used their ipsilateral hand
whereas 8 (36.4 per cent) used their contralateral
hand (Table I).

Compliance

Thirty patients (29.1 per cent) stopped using their intra-
nasal steroid spray. The reasons given for this non-
compliance were: problems with nasal irritation (n=
13), lack of symptom improvement (n= 7), epistaxis
(n= 6) and symptom resolution (n= 4) (Figure 7).
Therefore, the majority of patients (26 out of 30)

who showed poor compliance cited either a lack of
symptom improvement or side effects. Of these 26
patients, 20 (77 per cent) used the ipsilateral technique,
whereas 6 (23 per cent) used the contralateral technique
(p= 0.01, Fisher’s exact test two-sided).

Discussion
Our findings show that roughly half of our patients
(55.4 per cent) used their ipsilateral hand to apply the
nasal spray. The patients who used an ipsilateral
spray technique were four times more likely to experi-
ence epistaxis and three times more likely to stop using
their intranasal steroid spray than patients using a
contralateral technique. The ipsilateral spray technique
group also experienced a greater proportion of nasal
irritation, but this effect did not reach statistical signi-
ficance (p= 0.35). However, there was statistically sig-
nificant poorer compliance (p= 0.01) in the ipsilateral
group than in the contralateral group, likely due to the
excess adverse effects experienced.
The exact cause of nasal irritation and epistaxis with

intranasal steroid spray use is unclear. One theory sug-
gests that there is mechanical trauma from use of the
spray on the nasal lining. Another theory relates to
the chemical trauma caused by corticosteroid use,
which is supported by the reduced incidence of epi-
staxis in patients using the newer aqueous intranasal
steroid spray preparations.12 An ipsilateral hand tech-
nique directs the intranasal steroid spray towards the
sensitive and vascular septal mucosa, which is more
prone to irritation than the lateral nasal wall, which
could explain the amplification of this effect in our
patient group.
The majority (53.7 per cent) of the patients surveyed

in this study also showed a preference for the head up
position when using the intranasal steroid spray. This
is one application technique reported in basic science
studies to limit the distribution of nasal sprays, with
steroids reaching only the inferior portion of the nose
before heading into the nasopharynx. If drug delivery
to the nasal mucosa is limited in this way, patients
will likely experience poorer symptom control.
It is clear from these survey results that poor

symptom control and adverse effects are closely asso-
ciated with patient compliance. Almost a third of the
patients we surveyed had stopped using their prescribed
intranasal steroid spray by the time they were reviewed
in the rhinology clinic, and most listed limited efficacy
or side effects as the reason. From the previous descrip-
tion of both the ipsilateral application technique and
employment of the head up position, we can see why
patients may have experienced these issues and
become non-compliant with their intranasal steroid
spray.
Compliance has been shown to be poor generally for

intranasal steroid spray use, even in very symptomatic
patients. In a study by Nabi et al., 57.4 per cent of
chronic rhinosinusitis patients were non-compliant
with intranasal steroid spray use, despite recent sinus
surgery.13 This suggests that patients generally would
prefer not to use an intranasal steroid spray, and that
issues such as lack of efficacy and adverse effects are
likely to lead to non-compliance. Symptoms are
likely to worsen in non-compliant patients, which

TABLE I

NASAL SPRAY TECHNIQUE AND SIDE EFFECTS

Side
effect

Patients
affected

(n)

Ipsilateral
technique
(n (%))

Contralateral
technique
(n (%))

p

Epistaxis 20 16 (80) 4 (20) 0.01
Nasal irritation 22 14 (64) 8 (36) 0.35

FIG. 7

Reasons for intranasal steroid spray non-compliance.
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may lead to consideration of surgical management
options, which could potentially be avoided with
improved intranasal steroid spray use.
This evidence, albeit from a small patient group,

confirms that the intranasal steroid spray technique
does influence side effects and patient compliance.
Advising patients to avoid the ipsilateral technique
could limit these side effects and subsequently
improve compliance. Furthermore, advocating the use
of a head neutral or head down position to maximise
drug delivery could improve symptom control.
Similar studies regarding inhaler technique in the

asthma population have shown significant improve-
ment in symptom control and compliance following
patient education.14 Interestingly, studies have shown
that educating asthma patients on inhaler technique
on a face-to-face basis is the most effective option.15

Our study shows that only 53.5 per cent of patients
were shown how to use their sprays by the general prac-
titioner, albeit potentially with poor advice given the
debate regarding the best application technique to
use. Our findings should be used to promote a doctor–
patient discussion on intranasal steroid spray technique
as part of the medical management of inflammatory
nasal conditions, specifically to recommend a contra-
lateral application technique that avoids the head up
position.

Limitations

This is a relatively small patient survey; it cannot
definitively show the link between intranasal steroid
spray application technique and side effects or compli-
ance, especially as we had limited baseline information
on these patients. Furthermore, it is difficult to know if
patients fully understood what was meant by each
application technique, though photographs were pro-
vided as an example. Moreover, several patients
reported using different head positions when using
the intranasal steroid spray, and this evidence carries
less weight if patients are using different techniques
on different occasions. However, the results appear to
support previous literature suggesting that an ipsilateral
technique aimed towards the nasal septum will likely
produce more adverse effects, and a head up technique
may limit intranasal steroid spray delivery and therefore
have poor efficacy. This paper provides further evi-
dence for the recommendation of a contralateral tech-
nique, with a head neutral position.

Conclusion
The technique used to apply a steroid nasal spray does
affect side effects and patient compliance. We suggest
that patients who experience problematic side effects
and/or poor symptom control avoid an ipsilateral tech-
nique. We recommend that further investigation is con-
ducted to identify the optimal position for nasal spray
application.

• Intranasal steroid sprays are frequently used
to manage inflammatory nasal conditions

• Spray technique has not been shown to affect
drug distribution, but is associated with side
effects (e.g. nasal irritation, epistaxis)

• Such side effects commonly lead to poor
compliance

• In this study, an ipsilateral technique was
associated with more side effects and worse
compliance than other methods
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Appendix 1. Questionnaire on intranasal steroid spray use

Dear Sir/Madam, September 2015

We would like to know about your experience using your nasal spray with this short questionnaire

Many thanks,
Mr Banigo, Mr Shakeel and Mr Ram
ENT Registrar and Consultant
ENT Department
Aberdeen Royal Infirmary
AB25 2ZN

Address for correspondence:
Mr A Banigo,
Department of Otolaryngology,
Aberdeen Royal Infirmary,
Foresterhill,
Aberdeen AB25 2ZN,
Scotland, UK

Fax: 01224 554569
E-mail: a.banigo@nhs.net

Mr A Banigo takes responsibility for the integrity of the content of
the paper
Competing interests: None declared

Question Fill in or circle applicable answer

Which nasal spray did/do you use?
How many sprays and how often?
What technique did/do you use? (circle all that apply) Spray nostril with hand on same side Spray nostril using opposite hand

Head down position Head up position
Neutral head position

Did your GP show you how to use your nasal spray? Yes No
Do you blow your nose or sniff after using the spray? Yes No
Any problems with bleeding after using nasal spray? Yes No
If yes please grade Minor bleeding Moderate bleeding Severe bleeding
Any problems with irritation after using nasal spray? Yes No
If yes please grade Minor irritation Moderate irritation Severe irritation
If you stopped using your nasal spray, please tell us why
On a scale of 1 to 10 (1 being best and 10 being worst) how

bad are your nasal symptoms in an average week?
Do your nasal symptoms affect your sleep? Yes No
Do your nasal symptoms affect your work/study/leisure? Yes No
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