
Ankylosing spondylitis (AS) is a chronic in-
flammatory rheumatic disease mainly characterized 
by spinal and sacroiliac joint involvement.1-3 In terms 
of clinical, radiological, genetic and epidemiological 
features, it constitutes the largest subgroup of 
seronegative spondyloarthropathies.4,5 Genetic and 
environmental factors are thought to play a role in the 
etiology of AS.6 Major histocompatibility complex 
class I molecule HLA B27 is the strongest known ge-
netic factor. However, other genetic factors are still 

unidentified.1 AS affects approximately 0.2-1.2% of 
the adult population. It is two or three times more 
common in men. Turkey prevalence has been re-
ported to be 0.49%.2,3 AS, mainly influences the axial 
joints, especially the sacroiliac joints. Other sites of 
involvement include peripheral joint involvement and 
non-skeletal involvements such as acute anterior 
uveitis, lung, and heart.1,2,5,6 

Studies have identified laryngeal involvement 
and symptoms in rheumatic diseases such as dys-
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ABS TRACT Objective: To determine voice parameters in patients 
with ankylosing spondylitis (AS) by objective and subjective methods 
and to compare them with the healthy group. Material and Methods: 
Forty two (21 AS and 21 healthy volunteers, aged 18-65 years old) were 
included in the study. Participants were evaluated using the Voice 
Handicap Index-10 (VHI-10) to assess voice complaints. Laryngeal 
findings of participants with AS were performed by videolaryngoscopy. 
Maximum phonation time measurements and acoustic voice analysis 
Praat softwar (version 6.0.36, University of Amsterdam, The Nether-
lands) were performed to evaluate the presence of objective dyspho-
nia. Results: According to the cut-off score of VHI-10, 19% of the 
participants in the study group had voice complaints. The prevalence of 
laryngeal symptoms of participants with AS was %38.1, but there was 
no cricoarytenoid joint involvement. Fundamental frequency and per-
turbation parameters of participants in study group were not statisti-
cally significant. Conclusion: In present study subjective voice 
complaints rate of individuals with AS were found to be higher than 
individuals without AS. There was no significant difference of objec-
tive values of the between groups 
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ÖZET Amaç: Ankilozan spondilitli (AS) erişkin hastalarda, ses para-
metrelerini objektif ve subjektif yöntemlerle belirlemek ve sağlıklı grup 
ile karşılaştırmaktır. Gereç ve Yöntemler: Çalışmaya, 42 (21 AS, 21 
sağlıklı gönüllü, 18-65 yaş arası) katılımcı dâhil edildi. Katılımcıların, 
subjektif ses şikâyetini değerlendirmek amacıyla Ses Handikap En-
deksi-10 (SHE-10) kullanıldı. AS’li katılımcıların laringeal bulguları 
videolaringoskopi kullanılarak belirlendi. Objektif disfoni varlığını de-
ğerlendirmek amacıyla maksimum fonasyon süresi ve akustik ses ana-
lizi (Praat yazılımı) değerleri kullanıldı. Bulgular: SHE-10’un kesme 
puanına göre çalışma grubundaki katılımcıların %19’unda subjektif ses 
şikâyeti belirlendi. AS’li katılımcıların %38,1’inde çeşitli laringeal 
semptomlar belirlendi, ancak krikoaritenoid eklem tutulumu yoktu. Ça-
lışma grubundaki katılımcıların temel frekans ve pertürbasyon para-
metreleri istatistiksel olarak anlamlı değildi. Sonuç: Çalışmamızda, 
AS’li katılımcıların subjektif ses şikâyeti oranı daha yüksek olmasına 
rağmen objektif değerlendirmelerde fark bulunamamıştır. Çalışma, AS 
ile disfoni arasında ilişki olabileceğini göstermiş olsa da daha geniş ka-
tılımlı çalışmalara ihtiyaç duyulmaktadır. 
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phonia, vocal fatigue and sometimes severe glottic 
obstruction. 7,8 Laryngeal manifestations may include 
joints, cartilages, and intrinsic muscles of the larynx. 
Inflammatory changes in the cricoarytenoid joint and 
intrinsic muscles of the larynx, which play an im-
portant role in the phonation process, may cause 
voice quality disorders called dysphonia.7,9 Upper 
airway obstruction has been reported in 16% of pa-
tients due to cricoarytenoid joint fixation.9 Cricoary-
tenoid joint fixation in AS is rarely described.10,11 

The aim of the study is to examine voice param-
eters in patients with AS by objective and subjective 
methods and to compare them with the healthy group. 

 MATERIAL AND METHODS 

SubjectS 

The research was approved by the Research Ethics 
Committee of our university with permission num-
ber 916. The study was carried out between Septem-
ber 2018 and April 2019. A total of 42 subjects were 
included in this study, which was planned as a 
prospective Cohort study. The subjects were included 
in the study in order of admission to the clinic. The 
subjects signed an informed consent form, prepared 
in accordance with human research guidelines and 
regulatory standards. The study group consists of 21 
participants who were diagnosed with AS and fol-
lowed according to the Modified New York criteria at 
XXX. Subjects (10 females, 11 males) between the 
ages of 19-61 (mean age 39.8±12.0) were included 
in the study group. The control group consisted of 21 
subjects without a diagnosis of AS, whose demo-
graphic information was compatible with the study 
group. Exclusion criteria for the study; a) subject 
other than 18-65 years old, b) history of laryngeal and 
thoracic surgery, c) neurological diseases and d) other 
autoimmune diseases. The study was carried out in 
accordance with the Declaration of Helsinki. 

ASSeSSment 

Subjects’ demographic information, reflux, smoking 
and complaints about voice were obtained. Ear, nose 
and throat inspections were made to all participants to 
exclude head and neck anomalies. 

The Turkish version of the Voice Handicap 
Index-10 (VHI-10) was used to learn the effect of the 
subjects’ dysphonia complaints on their daily lives.12 
Survey questions were asked to the subjects face to 
face and they were asked to score between 0 and 4 
for each question. The severity of the voice problem 
experienced by the subjects was recorded as numer-
ical data between 0 and 40 points by adding up the 
obtained scores. Subjects who scored above 7, which 
is the cut-off score of VHI-10, were included in the 
category at risk for voice disorder.13 

Laryngeal imaging was performed to visualize 
the presence of pathology in the vocal folds and la-
ryngeal region. Visualization was performed on pa-
tients who participated in our study with a diagnosis 
of AS using the flexible 3.7 mm diameter steerable 
fiberoptic laryngoscopy (Optim, Sturbridge, MA, 
USA) and an Atmos Cam 21 endovision camera sys-
tem (Lenzkirch, Germany). 

For aerodynamic assessment, the maximum 
phonation time (MPT) of the subjects was evaluated. 
Subjects are asked to take a deep breath and produce 
a long/a/phonation in pitch and loudness that they feel 
comfortable with. This process is repeated three times 
and the longest MPT is recorded. 

For acoustic analysis, the voice recordings of all 
subjects included in the study were recorded in the 
Voice Analysis Laboratory. Before recording, the in-
terior noise of the room was measured and found to be 
lower than 35 dB. All recordings were recorded in the 
comfortable standing position of the subjects. The dis-
tance between the microphone and the mouth was set 
at a right angle of 15 cm, and the subjects were asked 
to say the long/a /phoneme for at least 4 seconds in 
normal pitch and loudness. This process is repeated 
three times and the best record was recorded as data. 

The voice recordings were carried out using 
Rode NTI Cardioid Condenser microphone (20 Hz–
20 kHz) and CSL-Multi-Speech software (Model 
3700, Version 3.4.1, 2000-2001 KayPentax, 44100 
Hz and 16-bit). Finally, acoustic analysis was made 
with Praat software.14 Fundamental frequency (F0), 
perturbation measurements (jitter local [%], jitter 
local abs, jitter rap, jitter ppq, shimmer local [%], 
shimmer local [dB], shimmer apq3, shimmer apq5, 
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shimmer apq11) harmonic-noise ratio (HNR) values 
were used as acoustic analysis measurements.  

StAtIStIcAL metHOD 

Statistical analysis of the data was made with the Sta-
tistical Package for the Social Sciences (SPSS) ver-
sion 22.0. Normality tests of continuous variables 
were evaluated using histogram, Shapiro-Wilk and 
Kolmogorov-Smirnov tests. Independent-sample t-
test was used in the analysis of normally distributed 
data. Mann-Whitney U test was used in the analysis 
of data that did not show normal distribution. Conti-
nuity Correction chi-square test was used to compare 
categorical variables. Confidence interval of 95% and 
p<0.05 were considered statistically significant. 

 RESULTS 

There was no statistically significant difference be-
tween the study and control groups in terms of age, 
gender, reflux and smoking (p>0.05). Table 1 sum-
marizes reflux, smoking and demographic informa-
tion of subjects. 

According to the results of the self- assessment 
questionnaire, it was determined that 19% of persons 
with AS experienced voice complaints. It was deter-
mined that the mean MPT value of persons with AS 
was 16.9 seconds. However, there is no statistically 
difference between healthy subjects (p>0.05). MPT 
and VHI-10 values are shown in Table 2. 

According to the fiberoptic endoscopic evalua-
tion results, 61.9% of individuals with AS were found 
to have normal laryngeal findings. However, 33.3% 
of the subjects had hyperemia of the arytenoids 
(Table 3). 

In the study group, the mean F0 value was 
173.20 Hz, the jlocal value was 0.265%, and the 
shimmer value was 0.165 dB. It is considered normal 
that the jitter value is less than 1% and the shimmer 
value is less than 2.6% in clinics.15 Findings were not 
statistically significant compared to the control group. 
Individuals with AS had worse HNR than healthy 
subjects. The acoustic analysis results are summa-
rized in Table 4. 

 DISCUSSION 

Laryngeal pathology in patients with autoimmune 
diseases are not rare.16 A wide range of pathologies 
are implicated, from cricoarytenoid joint inflamma-
tions, mucosal edema and vocal fold nodules in au-
toimmune diseases.17,18 There are studies in the 
literature showing that some autoimmune diseases 
cause dysphonia due to laryngeal involvement.10,16 
However, laryngeal involvement such as arthritis of 
the cricoarytenoid joint has been rarely reported in 
individuals with AS. Rare reports of cricoarytenoid 
joint involvement in AS have been published.10,11  

In our study, it was determined that 38.1% of the 
subjects with AS had some laryngeal changes. The 
most common sign of laryngeal changes was hyper-
emia in the arytenoids (33.3%). Laryngopharyngeal 
reflux can cause hyperemia and laryngeal changes in 

Parameters (n=42) Study n=21 Control n=21 p value 
Age, year 

Mean±SD 39.8±12.0 40.8±8.6 0.6591 
Median (minimum-maximum) 41.0 (19.0-61.0) 43.0 (24.0-51.0)  

Gender, n (%)* 
Female 10 (47.6) 11 (52.4) 0.7582 
Male 11 (52.4) 10 (47.4)  

Reflux, n (%) 
Yes 8 (38.1) 7 (33.3) 0.7472 
No 13 (61.9) 14 (66.8)  

Smoke, n (%) 
Yes 10 (47.6) 11 (52.4) 0.7582 
No 11 (52.4) 10 (47.6)

TABLE 1:  Demographic characteristics of the participants in 
the study and control groups.

SD: Standard deviation; 1Mann-Whitney U test; 2Continuilty correction chi-square 
test; *Percentage of column.

Parameters (n=42) Study n=21 Control n=21 p value 
MPT, sec 

Mean±SD 16.9±5.5 18.7±5.3 0.3391 
Median (minimum-maximum) 17.8 (9.3-29.6) 17.6 (10.2-31.8)  

VHI-10, n (%) 
No (≤7) 17 (81.0) 21 (100.0) NSA 
Yes  (>7) 4 (19.0) 0 (0.0)

TABLE 2:  Comparison of maximum phonation time and Voice 
Handicap Index-10 findings of the participants in the study and 

control groups.

MPT: Maximum phonation time; VHI-10: Voice Handicap Index-10; SD: Standard devi-
ation; 1Mann-Whitney U test; NSA: Not suitable for analysis; *Percentage of column.
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the arytenoid mucosa.19 Subjects in the study group 
reported that 38.1% had reflux complaints. These 
findings suggest that reflux and arytenoid hyperemia 

may be related. Cricoarytenoid joint involvement was 
not determined. In AS the finding of the cricoary-
tenoid joint has been reported rarely.10,11 

In the study, VHI-10 was used to determine the 
effect of voice on daily life as a self-assessment ma-
terial. According to VHI-10, 19% of individuals with 
AS reported dysphonia. There are studies reporting 
voice complaints in healthy population.20,21 Roy et al. 
found dysphonia complaints as 6.2% in healthy pop-
ulation.20 In our study, dysphonia complaints of AS 
individuals were found higher than healthy subjects. 
In computed tomography studies with patients with 
rheumatoid arthritis, cricoarytenoid joint involvement 

Parameters (n=21) 
Videolaryngoscopy, n (%)* 

Normal 13 (61.9) 
Hyperemia in arytenoids 7 (33.3) 
Posterior chink 1 (4.8)

TABLE 3:  Videolaryngoscopy evaluation findings of the partici-
pants of the study group.

*Percentage of column.

Parameters (n=42) Studyn=21 Controln=21 p value 
Mean F0, Hz  

Mean±SD 173.20±49.72 181.78±43.19 0.5541 
Median (minimum-maximum) 179.70 (97.42-247.56) 200.53 (116.10-242.86)  

Jlocal, % 
Mean±SD 0.265±0.12 0.205±0.05 0.1522 
Median (minimum-maximum) 0.259 (0.123-0.615) 0.190 (0.103-0.342)  

Jabs, µs 
Mean±SD 18.551±14.45 12.369±5.92 0.2682 
Median (minimum-maximum) 13.246 (5.681-63.115) 11.145 (5.843-25.483)  

Jrap, % 
Mean±SD 0.136±0.07 0.141±0.15 0.5382 
Median (minimum-maximum) 0.133 (0.063-0.345) 0.105 (0.042-0.780)  

Jppq, % 
Mean±SD 0.160±0.07 0.282±0.55 0.5972 
Median (minimum-maximum) 0.136 (0.072-0.366) 0.118 (0.056-2.571)  

Slocal, % 
Mean±SD 1.906±0.76 1.816±0.780 0.5052 
Median (minimum-maximum) 1.616 (0.843-3.617) 1.477 (0.869-4.165)  

SdB, dB 
Mean±SD 0.165±0.06 0.281±0.31 0,6332 
Median (minimum-maximum) 0.140 (0.073-0.312) 0.152 (0.111-1.316)  

Sapq3, % 
Mean±SD 1.043±0.46 1.017±0.45 0.6692 
Median (minimum-maximum) 0.856 (0.473-2.032) 0.807 (0.473-2.272)  

Sapq5, % 
Mean±SD 1.190±0.48 1.217±0.60 0.7722 
Median (minimum-maximum) 1.031 (0.520-2.360) 1.001 (0.523-3.031)  

Sapq11, % 
Mean±SD 1.389±0.48 1.275±0.50 0.2972 
Median (minimum-maximum) 1.205 (0.795-2.350) 1.163 (0.723-2.729)  

HNR, dB 
Mean±SD 25.68±3.39 27.57±2.82 0.0571 
Median (minimum-maximum) 25.30 (19.48-30.96) 27.37 (23.55-33.61)

TABLE 4:  Comparison of acoustic voice analysis parameters of participants in the study and control groups.

HNR: Harmonic-noise ratio; 1Independent sample t-test; 2Mann-Whitney U test.
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was shown at 80%, while dysphonia prevalence was 
shown at ranging from 12% to 27%, depending on 
the questionnaire being used.10 Although there is no 
cricoarytenoid joint finding, mucosal changes may be 
cause voice complaints. 

MPT was not statistically significant between 
the groups. In our study, vocal fold pathology was 
not determined in individuals with AS. In addition, 
individuals with known diseases that could affect 
lung capacity were not included in the study. There-
fore, MPT may not be affected in individuals with 
AS. 

In this study, acoustic voice analysis of persons 
with AS was performed using PRAAT software. 
There was no difference between the groups accord-
ing to the acoustic voice analysis results. Sünter et al. 
stated that the shimmer value was statistically high 
in individuals with AS.22 Studies show that HNR was 
found to be a more sensitive index of vocal function 
than jitter.23 In our study, persons with AS had higher 
HNR values than healthy subjects. 

 CONCLUSION 

Rheumatic diseases can cause voice disorders. In this 
study, it was determined that individuals with AS 
had higher subjective voice complaints than healthy 
subjects. However, there was no difference between 

the groups according to the acoustic and aerody-
namic analysis results. The present study has shown 
that there may be a relationship between AS and dys-
phonia. However, one of the limitations of the stud-
ies is that there is no evaluation of videoyngoscopy 
for individuals in the control group. Studies with 
broader subjects are required to explain this rela-
tionship. 
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