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Acoustic Voice Analysis Findings in Ankylosing Spondylitis

Ankilozan Spondilit’te Akustik Ses Analizi Bulgulari
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ABSTRACT

0z

Introduction: Ankylosing spondylitis (AS) is a chronic
inflammatory disease involving the sacroiliac joint and the
vertebral column. It can also affect other organs. We aimed to
evaluate the voice quality objectively in patients with AS.

Methods: Forty-eight patients who were followed in physical
therapy clinic with a diagnosis of AS were enrolled in the
study. The control group included 18 healthy volunteers
who did not have any voice problems or airway pathology.
All patients underwent otorhinolaryngologic examination,
laryngostroboscopic evaluation, acoustic voice analysis and
pulmonary function test.

Results: Of the 48 patients included in the study, 35 were
males and 13 were females. Of the 18 healthy volunteers
included in the control group, 14 were males and four were
females. The mean ages of the patient and control groups
were 38.849.79 and 44.17£9.85 years, respectively. There
was no statistically significant difference between the groups
in terms of demographic characteristics. No cricoarytenoid
joint involvement was observed in the patient group. The
mean fundamental frequency (F) value in the patient group
was significantly lower than the control group (p=0.043),
while Shimmer values (%) were significantly higher (p=0.008).
Additionally, harmonics-to-noise-ratio and signal-to-noise-
ratio values were significantly lower in the patient group
(p=0.032). No statistically significant difference was found in
terms of other acoustic parameters.

Conclusion: In our study, F; in patients with AS was lower than
the control group. This may be related to reduced respiratory
capacity of patients with AS.
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Amag: Ankilozan spondilit (AS) ozellikle sakroiliak eklem ve
vertebral kolonu tutan kronik enflamatuvar bir hastaliktir.
Bunun yaninda diger organlar da etkileyebilmektedir. Bu
calismada ASli hastalarda ses kalitesini objektif olarak
degerlendirmeyi amacladik.

Yontemler: AS tanisi nedeniyle fizik tedavi boliminde
takip edilen 48 hasta calismaya dahil edildi. Kontrol grubu
olarak ise herhangi bir ses problemi veya solunum yolu
patolojisi bulunmayan 18 saglikli gonallii ¢alismaya dahil
edildi. Tum hastalara genel kulak burun bogaz muayenesi,
laringostroboskopik degerlendirme, akustik ses analizi ve
solunum fonksiyon testleri yapildi.

Bulgular: Calismaya dahil edilen 48 hastanin 35'i erkek,
13’0 kadin olup kontrol grubuna dahil edilen 18 saglikh
gondalltintn ise 14’ erkek, 4t kadindi. Hasta grubunun yas
ortalamasi 38,849,79 olarak bulunurken kontrol grubunun
yas ortalamasi 44,17£9,85 idi. Gruplar arasinda demografik
ozellikler acisindan anlamh bir farkhlik gozlenmemistir.
Calisma hastalarinin hicbirinde krikoaritenoid eklem tutulumu
saptanmamistir. Calisma grubunda kontrol grubuna gore
ortalama temel frekans (F ) degerleri istatistiksel olarak anlamli
oranda daha dusuk (p=0,043) bulunurken, Shimmer degerleri
(%) anlamli oranda daha yiiksek (p=0,008) bulunmustur.
Harmonik-gurilti orani (HNR) ve sinyal-gurilti orani (SNR)
degerleri ise yine calisma grubunda istatistiksel olarak anlamli
oranda daha dustkti (p=0,032). Diger akustik parametrelerde
istatistiksel olarak anlamli bir degisiklik saptanmadi.

Sonu¢: Calismamizda AS'li hastalarda sesin temel frekansi
kontrol grubuna gore daha distk bulunmustur. Bu durum AS’li
hastalarin azalmis respiratuvar kapasiteleri ile ilgili olabilir.

Anahtar Kelimeler: Akustik ses analizi, ankilozan spondilit,
temel frekans
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory disease that
involves the sacroiliac joint and the vertebral column. It can involve
other joints as well, but rarely can involve extra-articular soft tissues.
In addition to joint problems, atypical manifestations such as uveitis,
cardiac conduction disorders, pulmonary fibrosis and renal amyloidosis
may be observed in patients. In addition to the most frequently
involved sacroiliac joint, the joints of the larynx can be involved and the
cricoarytenoid joint involvement is the most common. Hoarseness due
to vocal cord paralysis may be the first symptom in patients. When lung
involvement is present in these patients, lung capacity decreases and
shortness of breath develops (1). As it is known, hoarseness may be due
to laryngeal pathologies and extra-laryngeal pathologies may also affect
voice quality. Decreased lung capacity may impair the quality of voice
due to inability to breathe during phonation.

In our study, we aimed to investigate the changes in voice quality due
to decreased lung capacity in patients with pulmonary involvement but
without cricoarytenoid joint involvement by voice analysis.

Methods

Local Ethics Committee of istanbul Training and Research Hospital
approved this study (decision no: 2009-25). The patient group consisted
of 48 AS patients who were followed up at the istanbul Training and
Research Hospital Physical Therapy and Rehabilitation Clinic without
lung involvement. The control group consisted of 40 people without
hoarseness and lung problems. All patients and voluntary individuals
included in the study were explained in detail and written informed
consent was obtained. Laryngeal examinations of the patient and control
groups were performed by videolaryngostroboscopy (Karl Storz, Pulsar
Model 20140020, Tuttlingen, Germany). Following exclusion of patients
with vocal cord lesions that can cause hoarseness, vocal cord paralysis,
history of laryngeal surgery, smoking and inhaler use, voice quality and
function were analyzed using acoustic voice analysis (Dr. Speech, Version
4, Tiger DRS, USA). Pulmonary function test was performed, and patients
with FEV1 less than 80 were considered to have pulmonary involvement
and these patients were excluded from the study. Voice analysis was
performed at least 3 times and the best performance was taken into
consideration for analysis. Acoustic analysis parameters of all patients
were evaluated statistically.

Statistical Analysis

Statistical analysis was performed with NCSS 2007 (NCSS, LLC, Utah,
USA) package program. In addition to descriptive statistical methods
(mean + standard deviation), independent t-test was used for pairwise
comparison of groups, x* test was used for comparison of qualitative
data and Pearson correlation test was used to determine the relationship
between variables. The results were evaluated at p<0.05 level.

Results

Thirty-five patients were male and 13 were female and their ages
ranged from 16-60 years (mean age: 38.849.79 years). The control group
consisted of 30 male and 10 female, and their ages ranged from 17 to
58 years (mean age: 37.31£8.65 years). The mean duration of disease
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Table 1. Voice analysis findings of the study and control groups

Patient group, Control group,

n=48 n=30 t P
F, (H2) 1573744363 183.14+49.46 206 0.043
Jitter (%) 0.24+0.13 0.2140.07 0.84 0.404
Shimmer (%)  2.72+1.24 1.88+0.63 272 0.008
HNR 20.08+2.4 21.6+2.81 219 0.032
SNR 18.69+2.45 20.24+2.85 220 0.032
MPT 12.89+6.38 12.86+5.91 0.02 0.985
s/z rate 0.18+0.25 0.26+0.3 116 0.250

F,: fundamental frequency, HNR: harmonics to noise ratio, SNR: signal to noise ratio,
MPT: maximum phonation time

was 4 years (2 months-37 years). Mean F values were significantly lower
in the patient group compared to the control group (p=0.043), whereas
Shimmer values were significantly higher than the control group
(p=0.008). Harmonics-to-noise-ratio and signal-to-noise-ratio (SNR)
were statistically significantly lower in the patient group (p=0.032).
There was no statistically significant difference between the mean
maximum phonation time of the patient and control groups (p=0.985).
There was no statistically significant difference between the s/z rates
of the patient and control groups (p=0.250). There was no statistically
significant difference between the Jitter (%) means of the patient and
control groups (p=0.440) (Table 1). In addition, there was a significant
difference in Shimmer and F; values with decreased respiratory capacity
in respiratory function tests.

Discussion

There are various symptoms in AS depending on affected joint and
these symptoms often involve multiple medical departments. Otologic
involvement has been identified in the department of ear, nose and
throat, and many studies and cases have been presented. Magaro et al.
(2) reported conductive hearing loss due to otologic involvement, while
other studies reported sensorineural hearing loss due to internal ear
involvement (3-5).

Restriction of neck extension in cervical vertebrae due to AS leads to
difficult intubation. The fact that the joints in the laryngeal structures
are target points often cause vocal and swallowing difficulties in patients.
The involvement of the cricoarytenoid joint is observed in rheumatic
diseases, especially in rheumatoid arthritis, which is close to 25% (6).
In addition, it can be observed rarely in AS patients (7,8). Although this
involvement is usually bilateral, it may be in the form of unilateral joint
involvement. In these patients, hoarseness and shortness of breath are
the most common findings with the limitation of vocal cord movements.
One study reported that cricoarytenoid joint involvement responded
well to steroid therapy but had a tendency to recur after discontinuation
of treatment (7-8).

Cricoarytenoid joint involvement may not always be accompanied by
limitation of vocal cord movements. The rate of cricoarytenoid joint
involvement increases with increasing duration of the disease. Even in
one case, vocal cord fixation has emerged as the first symptom of the
disease (9). Laryngeal electromyography may be useful in the differential



diagnosis of vocal cord paralysis in cases where vocal cord mobility is
decreased and cricoarytenoid joint involvement is suspected.

Pulmonary involvement is also very common in AS patients, and
restrictive type of respiratory problems develop due to reduced
movement of the chest wall. Pulmonary function tests often show a
marked decline in forced vital capacity. This is associated with decreased
thoracic expansibility (1,10). Reduction of lung capacity is a common
finding in patients with AS, even if it does not clinically cause symptoms.
In these patients, severe respiratory problems occur as the duration of
disease progresses.

The most important elements in the formation of voice are the expiratory
air from the lungs, the vibratory vocal cords and the vocal tract that acts
as resonator. It is known that the voice becomes weak due to decreased
lung capacity. In patients with AS, decreased lung capacity, decreased
vocal cord mobility, and decreased vocal tract volume may prevent the
formation of a healthy voice. All these conditions may be closely related
to the duration of the disease, but the degree of involvement in the
joint is more important. When compared to the control group in our
study, it was seen that the mean frequency of voice was significantly
decreased and the shimmer values were significantly increased in the AS
group. These changes were thought to be due to restrictive lung disease.
Positive correlation between increased restrictive respiratory distress
in the pulmonary function test and impairment in these values also
support this.

However, in these patients, hoarseness may be confounded not only
by joint restriction, but also due to involvement in other regions
affecting the quality of the voice. Eliminating the problems in these
regions as much as possible in the treatment will solve or reduce these
accompanying problems.

Conclusion

In our study, the F in AS patients was lower than the control group. This
may be related to reduced respiratory capacity of AS patients.
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