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Abstract Introduction: Voice changes are not a direct symptom of chronic obstructive pulmonary

disease (COPD), but many COPD patients experience voice changes.

Aim of the work: The aim of this work was to establish the voice changes in patients with chronic

obstructive pulmonary disease.

Patients and methods: Fifty COPD patients were conducted in this study. Patients were enrolled

after obtaining informed consents. All patients were subjected to clinical diagnostic aids which

include history taking (age, sex, smoking index and drug history), general and chest examinations,

spirometry, arterial blood gases, chest X-ray, endoscopic examination of the larynx, auditory per-

ceptual assessment and acoustic analysis of voice.

Results: The age of the patients ranged from 32 to 76 years, all patients were current or former

smokers and the pack year index ranged from 20 to 66 with a mean ± SD value of 41.16 ± 13.80.

Dysphonia was perceived in 25 (50%) patients. There was significant positive correlation between

the smoking index with Jitter%, Shimmer% and the grade of dysphonia. There was significant posi-

tive correlation between Jitter%, Shimmer% and the grade of dysphonia with the large doses of

ICSs usage and with pMDIs usage. Moreover, there was significant inverse correlation between Jit-

ter%, Shimmer% and the grade of dysphonia with DPIs usage and with FVC, FEV1 and MMEF%

of predicted values.

In conclusion: Dysphonia (hoarseness) in COPD patients is multifactorial. Successful analysis

should depend on cooperation between pulmonologists, voice specialists, and laryngologists.
ª 2014 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier

B.V.

Introduction

Chronic obstructive pulmonary disease (COPD) impacts life in

many ways. Frequent wheezing and coughing, trouble breath-
ing, coughing up mucus and shortness of breath are just a few
COPD symptoms. According to the American Speech-Lan-

guage-Hearing Association, these and other COPD symptoms
can cause havoc on the throat and vocal cords, causing
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problems like voice, communication and swallowing disorders.
Voice changes are not a direct symptom of COPD, but many
COPD patients experience voice changes due to COPD symp-

toms and even certain COPD medications [1].
Hoarseness is an abnormal deep, harsh voice. It can be de-

scribed as raspy, breathy, soft, tremulous and even croaky or

frog-like. Hoarseness may cause pain or a strained feeling
when trying to speak normally. A hoarse voice can be caused
by anything that interferes with the normal vibration of the vo-

cal cords, such as swelling or inflammation [2].
The most common cause of hoarseness in an individual

without COPD is acute laryngitis caused by an upper respira-
tory tract infection. Less common causes for those without

COPD are misuse of the voice (such as from yelling or impro-
per singing technique) and cold or flu [3].

For those with COPD, hoarseness may be caused by cold,

flu or a COPD spell, but it may also result from certain COPD
medications. Long-term use of inhaled corticosteroids, a cate-
gory of inhalers used for COPD, and anti-cholinergics is

known to cause hoarseness. Hoarseness is also associated with
smoking tobacco [2].

The initiation of sound and voice begins with inhalation

and exhalation. Thoracic and pulmonary disorders may serve
to limit vital capacity, which in turn will limit breath support
and control necessary for efficient speaking [3,4].

Appropriate prevention of controllable diseases such as

COPD through early smoking cessation and early intervention
for patients that develop these diseases will play a role in main-
taining vocal strength and efficiency [5–7].

Dysphonia has been reported in 5–50% of patients using
inhaled steroids. The wide range in this prevalence is a reflec-
tion of the means by which these data are calculated (i.e., as

a coincidental finding in many studies that have ultimately
set out to investigate a different, although associated,
problem). It is also interesting that many studies use the terms

dysphonia and hoarseness as different phenomena when, in
fact, the difference is very subtle. Furthermore, it is apparent
that dysphonia (or hoarseness) usually has been assessed
only by questionnaires rather than by any clinical measure-

ment [7–9].
A dose-dependent hoarseness has been reported in 34% of

patients treated with beclomethasone dipropionate (BDP) or

budesonide (BUD) when both inhaled corticosteroids (ICSs)
were administered via pressurized metered-dose inhalers
(pMDIs) [10]. Other studies have reported an increased risk

of hoarseness with the use of fluticasone propionate compared
to BDP, and with pMDIs compared to dry powder inhalers
(DPIs). It has been suggested that the etiology of dysphonia
in some cases is due to a steroid myopathy affecting the vocal

cord muscles. A closer examination using flexible laryngoscopy
and videostroboscopy reveals varying degrees of myopathy in
symptomatic patients. This problem can, however, be reversed

when therapy with the inhaled steroid is stopped [11–14]. In
contrast, Shaw and Edmunds [15] found that dysphonia not
to be a problem when using regular inhaled BDP 100–

1500 lg per day although no objective measure of dysphonia
was used in this group. A comparable incidence of hoarseness
was established in healthy control subjects and patients receiv-

ing long-term BUD therapy via turbuhaler [16].
Cough is an essential symptom of asthma and in COPD

and has been correlated with worse control. The occurrence
of cough during inhalation has been observed in more than

one third of the patients treated with ICSs [5]. It has been pro-
posed that this side effect occurs as a result of a toxic role of
inhaled excipients (oleicacid) from pMDIs, and from nonspe-

cific irritant effects of ICSs [17].
Increased dose frequency is known to positively correlate

with the incidence of local side effects [12,17,18]. Twice-daily

regimens reduced the risk of dysphonia and candidiasis
compared with administration four times per day. Once-daily
use of BUD delivered via a turbuhaler is practically free from

local side effects in patients starting to receive this treatment
[18].

Aim of the work

The aim of this work was to establish the voice changes in pa-
tients with chronic obstructive pulmonary disease.

Subjects

Fifty adults with chronic obstructive lung disease were con-

ducted in this study. Patients were admitted to the chest
department, Alexandria University hospital and were enrolled
after obtaining informed consents.

Methods

All patients were conducted to the following protocol:

(1) Clinical diagnostic aids include history taking (age, sex,
smoking index and drug history), local chest examina-

tion and general examination:
(a) Local examination:

� To confirm the disease.

� To exclude other chest diseases and
exacerbation.

(b) General examination:
� To exclude other organ involvement.
� To exclude co-morbidities (gastro esophageal

reflux disease and sinusitis).
� To assess complications.

(2) Arterial blood gases: using Nova biomedical (Phox S/N:
UO/A 98010). USA measured the following parameters:
� Arterial PH.

� Arterial oxygen tension (PaO2).
� Arterial carbon dioxide tension (PaCo2).
� Oxygen saturation (SaO2).

� Level of serum bicarbonate (Hco3) in mEq/L.

(3) Spirometry: all patients underwent standard spirometry
performed by trained personal. Techniques were carried

out according to American Thoracic Society/European
Respiratory Society standards [19].

(4) Plain chest X-ray P-A view.

(5) ENT examination and endoscopic examination of the
larynx in order to assess any vocal fold pathology.

(6) Aerodynamic measurements to assess the vital capacity

and maximum phonation time for calculation of
Phonatory Quotient.
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