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Objective: In this prospective research, voice therapy results of 13 call center employees with voice problems were evaluated.

Methods: Thirteen call center employees (13 women) with voice problems who underwent voice therapy between September 2012 and January 
2013 were included in the study. All patients underwent videolaryngostroboscopy prior to voice therapy. Before and after therapy, voice recordings 
were analyzed with Praat Program, voice handicap index-10 (VHI-10), maximum phonation time (MPT), s/z ratio values and diet passage readings for 
perceptual evaluation (GRBAS) were obtained. The results were statistically compared.

Results: Statistically significant differences between VHI, MPT and s/z ratio and GRBAS was obtained before and after voice therapy (p<0.05).

Conclusion: Call center employees who experience voice problems benefit from voice therapy while the existing workload density continues.
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ABSTRACT

INTRODUCTION 
Vocation-related voice problems are most common (38% to 
80%) in teachers (1,2). The second occupational group followed 
by 68% are call center employees (3). The first call center was 
established in the late 1960s by a federal judge’s decision by the 
Ford firm to allow customers to report faulty cars to the company 
(4). The Call Centers Association states that the number of 
customer representatives in call centers reached ninety-one 
thousand people in 2017 and that they expect the number to 
rise to ninety-five thousand people in 2018 (5). Studies on call 
centers have shown that working in Call Centers is a stressful 
job (6). Tüfekçioğlu (7) stated that 37.7% of call center customer 
representatives experienced hoarseness in a study conducted 

in three different regions in Turkey. The voice complaints that 
occur in professional voice users such as call center employees 
are mostly hoarseness, tonal deterioration, narrowing of the 
voice range, weakness in the voice, and voice fatigue (3,8,9). The 
accompanying complaints are shortness of breath, feeling stuck 
in the throat, feeling dry in the throat, sore throat and difficulty 
talking (3,8,9). Chronic vocal problems can lead to benign vocal 
cord pathologies. Muscular tension dysphonia develops due to 
the misuse of the voice during phonation and habitual behaviors 
that are harmful to the voice. The tension in the neck muscles is 
noticeable to the eye even when talking, and the voice comes 
out tense, hoarse and muffled. Vocal nodules are associated 
with excessive or improper use of voice. The nodule is a small 
white or greyish protrusion located in the anterior 1/3 on the 
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free edge of the vocal cords. Vocal cord polyps are unilateral 
lesions in contrast to vocal nodules. The Reinke cavity is located 
under the epithelium layer of the vocal cords. Reinke edema 
is a bilateral diffuse polyposis of this cavity. In later stages, the 
polypoid feature can progress enough to disrupt breathing. Its 
etiology includes smoking, allergies and chronic irritation (10-
12).

In this study, the call center employees who experienced voice 
problems and who were diagnosed with vocal nodules, muscle 
tension dysphonia, reinke edema, vocal polyps and vocal cysts 
as a result of larengostroboscopic evaluation were investigated 
whether they benefit from voice therapy while their workload 
intensity continued.

METHOD
In this prospective study, 37 patients who applied to İstanbul 
Anatomica Hospital with the complaint of hoarseness and were 
diagnosed with vocal nodule, muscle tension dysphonia, Reinke 
edema, vocal polyps, vocal cysts as a result of ear nose throat 
examination and video-laryngostroboscopic evaluation between 
September 2012 and January 2013 were included. The data of 13 
clients who completed voice therapy were evaluated from these 
clients. Data from 24 clients who did not complete the therapy 
were excluded from the study.

Laryngeal structures of all clients were evaluated by an 
otolaryngologist during rest, flat / i / and glide-containing 
/ i / fonation with videolaryngostroboscopy. Objective and 
subjective voice assessments of the clients were made before 
and after therapy. Maximum phonation time (MPT), s/z ratio, F0, 
intensity, jitter, shimmer, HNR parameters were examined from 
objective evaluations; aerodynamic and acoustic parameters. 
The Praat program was used in acoustic analysis of voice. In 
subjective evaluations, the client’s voice was evaluated by voice 
handicap index (VHI-10) and the client’s voice was evaluated by 
two clinicians with GRBAS. In the MPT evaluation, the clients 
were asked to expirate with /i/ vocal after a deep inspiration, 

and this process was repeated three times. The scores from 
each client were averaged. In order to evaluate the s/z ratio of 
aerodynamic parameters, individuals were asked to expirate 
with /s/ and /z/ consonants after a deep inspiration, and this 
process was repeated 3 times. The scores from each client were 
averaged.

Within the scope of voice therapy, vocal hygiene and diaphragm 
breathing training were given in two groups, but voice exercises 
and laryngeal massage were applied to each client in the form of 
a specific therapy program. Voice therapy was performed 1 time 
per week. Each session lasted 35-40 minutes and a total therapy 
period of 4 weeks.

Within the scope of vocal hygiene training; the clients were 
informed about different forms of vocal rest, suggestions to 
prevent reflux, not speaking in noisy places, resting the voice 
occasionally while talking, avoiding extreme behaviors related 
to phonation, speaking at the middle pitch and violence level, 
increasing hydration, avoiding substances-foods and drinks that 
could harm the sound. The diet and medical treatment of the 
clients suffering from reflux was started by the ear nose throat 
physician.

Statistical Analysis

SPSS package program was used for statistical analysis of the 
findings. Statistical analysis of changes before and after voice 
therapy was evaluated using paired sample t-test in SPSS program. 
P values less than 0.05 were considered statistically significant.

RESULTS 
Thirteen (100%) of the clients included in the study were women. 
Reinke edema was found in 1 of the clients, polyp in 1, muscle 
tension dysphonia in 3, bilateral vocal nodules in eight. When the 
values obtained before and after voice therapy were compared, 
a statistically significant difference was obtained (p<0.05) (Table 
1-3).
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Table 1. Acoustic values before and after therapy

Before therapy After therapy t-value p-value

F0 217 212 0.726 0.482

Intensity 90 91 -1.554 0.146

Jitter 0.22 0.15 3.081 0.010

Shimmer 1.24 0.72 2.576 0.024

HNR 20 24 -2.725 0.018

Table 2. Pre-and post-therapy MPT, s/z, VHI-10 values

	 Before therapy After therapy t-value p-value

MPT 13 18 -6.624 0.000

s/z 1.3 1.1 1.342 0.204

SHI-10 13 9 3.679 0.003

MPT: Maximum phonation time, VHI: Voice handicap index



J Acad Res Med 2020;10(2):185-8

187

DISCUSSION 
Voice therapy can be defined as an effort to restore the voice to 
the highest level possible to meet the occupational, emotional 
and social needs of the patient (13). In our study, VHI-10, GRBAS, 
MPT, s/z ratio, F0, intensity, jitter, shimmer, HNR parameters data 
obtained before and after the therapy of adult clients with vocal 
cord nodule, vocal cord polyps, reinke edema and muscle tension 
dysphonia statistically compared.

Bengisu et al. (10) found a statistically significant difference in jitter 
and shimmer parameters after the therapy compared with the 
pre-therapy in 19 of 20 patients with muscle tension dysphonia. 
de Oliveira et al. (14) found significant improvement in jitter 
values with voice therapy in their study with forty-eight call center 
employees, but they could not reveal a difference in other acoustic 
analysis parameters or perceptual evaluation scores. The results 
we found in the study show a similarity in the significant statistical 
changes seen in the jitter and shimmer parameters compared to 
previous publications.

Treole and Trudeau (15) found that 13 clients with bilateral vocal 
nodules had no statistically significant difference in MPT and s/z 
ratio compared with pre-therapy and post-therapy. Eryılmaz et 
al. (16) had statistically significant differences in VHI-10, MPT and 
s/z ratio compared with pre-therapy and post-therapy of 40 adult 
clients with vocal cord nodules. Unlike the research of Treole and 
Trudeau (15), in our study, a statistically significant difference was 
found in the MPT values after the therapy compared with the pre-
therapy. When our results are compared with the results of the 
studies of Eryılmaz et al. (16), The significant statistical changes 
seen in SHI-10 and MPT scores show a similarity.

Holmberg et al. (17) administered voice therapy to eleven clients 
with bilateral vocal nodules. As a result, they found that voice 
therapy had a positive effect on perceptual evaluation and voice 
quality.

Symptoms such as feeling stuck in the throat and need for 
frequent throat clearing of mucus, even if there were no serious 
voice complaints in Call Center employees (18). In this study 
conducted by Lehto et al. (18), It was found that more than 60% 
of the employees had a change in their vocal habits, and no 
negative results were found in any subject receiving therapy. In 
their subsequent study, the same group of researchers questioned 
the long-term vocal complaints of their patients who underwent 

short-term therapy 1-1.5 years later by questionnaires and found 
significant improvement in complaints such as hoarseness and 
vocal tension compared to the group who did not receive therapy 
(19).

CONCLUSION
As a result, in our study, a statistically significant improvement 
was obtained in the jitter, shimmer and HNR parameters, VHI-10, 
MPT, general GRBAS and GRBAS sub-scores, g, r and s-scores, 
compared before and after voice therapy (p<0.05).
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