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ABSTRACT:  The aim of the study was to assess the prevalence of throat and voice
symptoms in asthma patients using pressurized aerosol, metered-dose, inhaled
corticosteroid preparations.

A questionnaire was administered to hospital out-patients in an asthma clinic and
to a control group attending a diabetic clinic.  Two hundred and fifty five consecu-
tive out-patients using pressurized aerosol inhaled corticosteroids and 100 controls
were surveyed.

One hundred and forty seven (58%) patients taking inhaled steroids reported
voice dysphonia or throat symptoms compared with 13% of control patients.  Women
admitted to symptoms more frequently than men.  Throat symptoms were more
prevalent in patients using higher doses of inhaled steroid.  Aerosol inhaler-induced
cough was reported by 87 (34%) patients.  Local side-effects were equally prevalent
both with beclomethasone dipropionate and budesonide aerosol inhalers.  The use
of a large volume spacing device with either steroid aerosol did not appear to protect
against these symptoms.

Local side-effects are common in asthmatics taking pressurized aerosol, metered-
dose, inhaled steroids.
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Inhaled corticosteroids provide maintenance treatment
for chronic asthma [1].  In view of the perceived safety
of conventional doses (<800 µg·day-1), they are now being
used in higher doses (≥1,000 µg·day-1) to control symp-
toms of severe chronic asthma [2, 3].  Local adverse
effects, such as dysphonia and oral candidiasis,  are well-
known [4], but estimates of their frequency vary widely.
Dysphonia has been reported to affect 0–50% of pat-
ients using steroid aerosols [2, 5–8], the variation proba-
bly reflecting differences in study design.  Most studies
with large patient numbers have been retrospective and,
hence, likely to underestimate the true incidence, whilst
small groups have been used in prospective studies.  Like-
wise, the incidence of oral candidiasis varies in the range
0–77% [6, 9–11], often reflecting the different diagnostic
criteria used.  Difficulties have also arisen in distinguish-
ing between sore throat, dysphonia and oral candidiasis,
and any relationships between them.

There is a consensus that local adverse effects occur
with all inhaled steroids [7, 12, 13], and are probably
dose-related [13, 14], although there are no published
reports comparing local side-effects associated with dif-
ferent steroid preparations.  There are few reports of the
prevalence of these symptoms in the general population.
The present survey was designed to document the preva-
lence of voice and throat symptoms in patients using
inhaled steroids and in a control group attending a dia-
betic clinic.

Patients and methods

All patients using steroid inhalers attending the chest
clinic, Northern General Hospital, Edinburgh during a 6
week period completed an interview based questionnaire,
which had been designed specifically for the purposes
of this study.  Information regarding inhalers used, dose
frequency and treatment duration was recorded.  Further
questions related to the presence of any possible local
oropharyngeal adverse effects experienced by the subject
in the preceding month.  These included symptoms of
dysphonia, such as hoarseness and reduced voice power,
throat symptoms, such as throat clearing and irritation,
and the presence of steroid inhaler-induced cough.  If
symptoms were reported, their frequency was graded as
occurring occasionally, most days or every day.  Pre-
vious diagnosis or treatment for oral candidiasis was also
noted.  The same questionnaire was completed by a
control group of 100 patients randomly selected from a
diabetic out-patient clinic.

Statistical analyses

Continuous variables were compared using Student's
t-test and categorical variables using Chi-squared tests,
with odds ratios and their 95% confidence intervals stated
where appropriate.  A p-value less than 0.05 was regarded
as significant.
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Results

Two hundred and sixty nine patients using a steroid
inhaler attended the chest clinic during the survey.  Only
14 patients were using dry powder inhalation devices and
were excluded from statistical analysis.  One hundred
and eighty nine (74%) patients were using beclometha-
sone dipropionate (BDP), whilst the remainder used
budesonide (BUD).  The duration of treatment ranged
from 1 month to 18 yrs.  Thirty nine (15%) patients were
also taking systemic steroids.

The frequencies of symptoms reported by patients using
corticosteroid aerosol inhalers are shown in table 1.  One
hundred and seventy two (67%) patients using a steroid
MDI admitted to throat or voice symptoms or inhaler-
induced cough, but 11 (6%) said their symptoms predated
treatment.  The commonest symptoms were those of
throat clearing and huskiness, which were reported by
approximately a third of patients.  Symptoms were more

Table 1.  –  Frequency of symptoms in the 255 subjects
using a steroid aerosol inhaler

Most
Daily      days    Occasional   Totals

Throat symptoms
Throat clearing 40 (16) 31 (12) 19 (7) 90 (35)
Throat irritation 9 (4) 10 (4) 18 (7) 37 (15)
Voice symptoms
Huskiness 31 (12) 20 (8) 35 (14) 86 (34)
Reduced power 10 (4) 10 (4) 20 (8) 40 (16)
Steroid inhaler- 26 (10) 28 (11) 33 (13) 87 (34)
induced cough

Data in parenthesis are percentages.

Table 2.  –  Frequency of local adverse effects in patients using corticosteroid aerosol inhalers compared
to control group

Steroid Controls
MDI χ2 df p-value OR 95% CI

Patients  n 255 100
Sex  M/F 101/154 58/42 9.8 1 0.003
Age  yrs* 54±1 51±2

(11–90) (15–83)
Voice symptoms+ 99 (39) 11 (11) 26 1 0.001 5.1 2.7–9.5
Throat symptoms+ 103 (40) 4 (4) 45 1 0.001 26 10–66
Voice or throat 147 (58) 13 (13) 58 1 0.001 9.1 5.1–16

symptoms+

Previous oral 66 (26) 6 (6) 17 1 0.001 5.5 2.4–1.2
candidiasis+

M: male; F: female; MDI: metered-dose inhaler; df: degree of freedom; OR: odds ratio; 95% CI: 95% confidence
interval.  *: mean±SEM, and range in parenthesis; +: values in parenthesis are percentage.

Table 3.  –  Symptom frequency with increasing doses of inhaled steroid

Steroid dose  µg·day-1
χ2

<400         401–800       801–1500        >1500         trend          df          p-value

Number 60 (23) 58 (23) 64 (25) 73 (29)
Spacer used 15 (25) 24 (41) 43 (67) 63 (86) 57.6 1 <0.001
Voice symptoms 22 (37) 20 (34) 22 (34) 35 (48) 1.62 1 NS

Throat symptoms 16 (27) 24 (41) 25 (39) 38 (52) 7.22 1 <0.01
Voice or throat 29 (48) 33 (57) 37 (58) 48 (68) 3.61 1 NS

symptoms
Inhaler induced 15 (25) 22 (38) 18 (28) 32 (44) 3.17 1 NS

cough

Values in parenthesis are percentages.  df: degree of freedom; p-values denote a significant trend for a higher prevalence
of symptoms or large volume spacer use in patients taking higher doses of inhaled steroid.  NS: nonsignificant.

commonly reported by women (80% female versus 64%
male patients symptomatic; χ2=9.6; df=1; p=0.004).  There
was no correlation of symptoms with age, smoking sta-
tus, type of steroid aerosol used, dose frequency, dura-
tion of treatment, or use of other inhaled medication.
Table 2 compares the symptom prevalence between pat-
ients using steroid aerosols and the control group.  The
latter was matched for age, but contained significantly
fewer women.  One hundred and forty seven (58%)
patients admitted to voice or throat symptoms compared
with only thirteen (13%) control subjects.  All symp-
toms were more prevalent in patients using steroid aero-
sols (p=0.001), with odds ratios ranging from 5.1 for
voice symptoms to 26 for throat symptoms.

The frequencies of symptoms reported by patients
taking increasing doses of inhaled steroid are given in
table 3.  Throat symptoms were more prevalent in patients
taking higher doses of inhaled steroid (p<0.01).  Although
the other symptoms were also more common in patients
taking daily doses greater than 1,500 µg, none attained
statistical significance.  Thirty six (92%) patients taking
oral corticosteroids reported voice or throat symptoms.
This was significantly greater than those using inhaled
steroids alone (χ2=7.11; df=1; p=0.008).  However, these
patients were also taking significantly higher doses of
inhaled steroid (mean daily dose 1,470 vs 1,050 µg;
p<0.001).  Eighty seven (34%) patients reported cough
after using their steroid MDI.  This was equally prevalent
with both BDP and BUD aerosol inhalers.  Sixty six
(26%) patients using a steroid MDI reported previous
problems with oral candidiasis compared to only 6%
controls.



Discussion

The value of inhaled steroids in the management of
asthma is unquestioned, but it has long been recognzed
that their use is associated with oropharyngeal and laryn-
geal adverse effects.  This study confirms a high preva-
lence of such effects, with approximately two thirds of
patients experiencing at least one symptom.   All symp-
toms were more common with high daily doses, but only
the prevalence of throat symptoms was significantly
greater in these patients.  Various mechanisms have been
proposed for the occurrence of dysphonia with steroid
aerosols, but the consensus is that the symptoms are due
to the steroid rather than to the propellant [13, 14].  It
has also been suggested that vocal cord abuse or laryngeal
stress might be an important contributory factor [12].
This may certainly account for some of the 13% sympto-
matic patients in our control group, but we were unable
to ascertain whether patients who use a steroid aerosol
and have laryngeal stress are more likely to develop throat
or voice symptoms.

Local adverse effects have been reported with all inhaled
steroid preparations, including BDP, BUD and triamcino-
lone acetonide, but no study has compared the prevalence
of local adverse effects between different steroid prepara-
tions.  We found the local side-effect profiles of BDP
and BUD to be similar, and, therefore, a change to a
different steroid aerosol, at an equivalent dose, is unlikely
to influence the problem.

The use of large volume spacer devices (Volumatic
and Nebuhaler) for use with steroid MDIs is increasing,
especially for patients taking higher doses.  It has been
shown that use of such a device may reduce the incidence
of oral candidiasis [15] by reducing the amount of steroid
deposited in the mouth, but their effect on voice and
throat symptoms was unclear. This survey found that
86% of patients on daily inhaled steroid doses of greater
than 1,500 µg were using a large volume spacer.  The
higher prevalence of local side-effects in this group
indicates such spacers do not protect against throat or
voice symptoms, but no account of the reasons why pat-
ients were recommended to use spacers was assessed.
However, it is possible that holding chambers might
increase vocal cord drug deposition and, thereby, exacer-
bate symptoms of dysphonia.  Regular mouth rinsing
after inhaler use was not routinely recommended, and
was performed in only 13% of patients.  As in previous
studies [12, 13], this was found to have little effect on
the prevalence of throat or voice symptoms, although
may be of some benefit in reducing the risk of oral
candidiasis.

The prevalence of steroid inhaler-induced cough has
not been reported previously.  SHIM and WILLIAMS [16]
identified 24 patients who regularly coughed and whee-
zed after inhaling BDP; use of a spacing device was of
no benefit, but symptoms improved on changing the
steroid inhaler.  However, it was likely that the lubri-
cant used in the triamcinolone inhaler and not the drug
was responsible for the improvement in cough.  Our
survey found that 34% of patients admitted to steroid
inhaler-induced cough, which was equally prevalent with

BDP and BUD.  It was more common in patients taking
higher daily doses, although this failed to reach statistical
significance (p=0.07).  Use of a large volume spacer also
failed to protect against inhaler-induced cough.

In summary, we confirm a high prevalence of local
adverse effects in patients using pressurized metered dose
steroid aerosols.
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