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INTRODUCTION:
Voice production depends on the intricate coordination of respiratory, 
pronator & resonator systems. Hormonal regulation plays a crucial 
role in maintaining normal voice quality and phonatory stability. 
Among the various endocrine factors inuencing vocal function, sex 
hormones and thyroid hormones have been shown to exert a direct 
effect on laryngeal tissues [1]. Disorders of the thyroid gland, along 
with abnormalities of the parathyroid glands, represent some of the 
most frequently encountered endocrine conditions associated with 
voice disturbances [2]. Hypothyroidism, characterized by insufcient 
production of thyroid hormones due to reduced thyroid gland activity, 
is the most prevalent thyroid dysfunction [3]. Endocrine imbalance in 
hypothyroidism contributes to metabolic slowdown and tissue 
changes, often leading to mucosal and soft tissue alterations that may 
affect phonation [4]. Compared to hyperthyroidism, the clinical 
manifestations of hypothyroidism are often subtle and insidious & 
alterations in voice quality are among its commonly reported 
symptoms [5].

Importantly, thyroid hormone receptors have been identied within 
laryngeal tissues, suggesting a direct hormonal inuence on vocal fold 
structure and function [6]. Even mild thyroid hormone deciency can 
therefore impact voice production. Patients with hypothyroidism 
frequently present with a lowered pitch, vocal roughness, reduced 
vocal range, and early vocal fatigue, reecting changes in vibratory 
characteristics of the vocal folds [7]. This case series aims to evaluate 
baseline acoustic changes in newly diagnosed hypothyroid patients 
and to assess the degree of improvement after 3 months of 
levothyroxine therapy.

MATERIALS AND METHODS:
This prospective observational case series was conducted in the 
department of Otorhinolaryngology at a tertiary care centre which 
involved 30 female patients.

Inclusion Criteria:
1. Newly diagnosed primary hypothyroidism
2. No prior thyroid hormone therapy
3. Age 18 to 50 years
4. No history of smoking, vocal cord lesions or vocal abuse

Exclusion Criteria:
1. Laryngeal pathology

2. Upper respiratory infection
3. Previous neck surgery

Voice Assessment Protocol:
All patients underwent voice assessment before treatment & after 3 
months of levothyroxine therapy
1. Acoustic Analysis (PRAAT Software version 6.4.52): Sustained 
vowel sounds with a, e, i,o,u was recorded in a soundproof room for 3 
consecutive samples using PRAAT voice analysis software [8].

Parameters analysed were
Ÿ Fundamental Frequency (F0, Hz)
Ÿ Maximum phonation time (MPT)
Ÿ Jitter (%)
Ÿ Shimmer (%)
Ÿ Harmonic-to-Noise Ratio (HNR, dB)

2. Voice Handicap Index-30 (VHI-30): Patients completed the 
validated VHI-30 [9, 10] questionnaire assessing functional, 
emotional, and physical domains of their voice
3. Thyroid Profile: Serum TSH levels were recorded at baseline and 
after 3 months.

RESULTS:
All 30 participants included in the study were females, with a mean age 
of 35.5 years. The mean serum thyroid stimulating hormone (TSH) 
level at baseline was 19 ± 2.8 mIU/L, which decreased to 12 ± 1.4 
mIU/L following 3 months of levothyroxine therapy. Objective voice 
assessment parameters includes Maximum Phonation Time (MPT), 
Fundamental Frequency (F0), jitter (%), shimmer (%), Harmonic-to-
Noise Ratio (HNR) & Voice Handicap Index-30 (VHI-30) were 
recorded at baseline and at 3-month follow-up. Comparative analysis 
of these parameters, as illustrated in Table 1, demonstrating notable 
improvement after thyroid hormone replacement therapy. The 
observed changes were statistically signicant with P value less than 
0.001 indicating measurable enhancement in both acoustic and 
patient-reported voice outcomes.

Table-1: Acoustic Parameters At Baseline & After 3 Months Of 
Levothyroxine Therapy
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ABSTRACT
Introduction: Hypothyroidism is known to affect phonatory function due to mucopolysaccharide deposition, vocal fold oedema, and altered 
neuromuscular control. Although voice changes are clinically recognized, objective acoustic evaluation and follow-up after thyroid hormone 
replacement remain underreported.  To evaluate acoustic voice alterations in newly diagnosed hypothyroid patients and to assess Objective:
improvement following 3 months of levothyroxine therapy using PRAAT software.  A prospective observational case series of 30 newly Methods:
diagnosed female patients with primary hypothyroidism underwent acoustic voice analysis using PRAAT software which included fundamental 
frequency (F0), jitter (%), shimmer (%), Harmonic to noise ratio (HNR),  maximum phonation time (MPT) & Voice handicap index-30 , recorded 
at baseline and after 3 months of thyroid hormone replacement. Statistical analysis was performed using paired t-test with signicance set at 
p<0.05.  All acoustic parameters showed improvement after 3 months. Mean F0 increased from 173.2 ± 6.2 Hz to 192.4 ± 7.5 Hz Results:
(p<0.001). Jitter decreased from 0.325 ± 0.012 % to 0.125 ± 0.125 % (p<0.001), shimmer decreased from 3.067 ± 0.78 % to 2.145 ± 0.98 % 
(p<0.001), HNR improved from 22.74 ± 2.62 dB to 26.32 ± 3.14 dB (p<0.001). MPT increased from 8.7 ± 0.32 seconds to 9.2 ± 0.45 seconds 
(p<0.001). VHI-30 scores improved from 50 ± 2 to 55 ± 1 (p<0.001).  Hypothyroidism signicantly alters acoustic voice parameters, Conclusion:
which demonstrate measurable improvement following hormone replacement therapy. Objective acoustic assessment may serve as a useful 
adjunct in monitoring treatment response.
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Parameter Time (Mean ± SD) P value
MPT (seconds) Baseline 8.7 ± 0.32 P < 0.001

3 months 9.2 ± 0.45



Volume - 15 | Issue - 03 | March - 2026

16 International Journal of Scientific Research

The spectrograph outcome of the patient done using PRAAT software 
is illustrated in gure-1 where maximum phonation time, pitch & 
pulses are documented for checking prognosis.

Figure-1: Spectrograph of the patient's voice sample showing MPT, 
pitch & pulse.

DISCUSSION:
In this study a detailed voice analysis was conducted on 30 patients of 
hypothyroidism diagnosed newly & after 3 months of levothyroxine 
therapy. Thyroid hormones exert systemic metabolic inuence 
including effects on laryngeal tissue. Change in voice or hoarseness is 
one of the cardinal features of hypothyroidism [11].Hypothyroidism 
causes extracellular matrix expansion and myxedematous inltration 
of vocal folds resulting in increased mass and reduced vibratory 
frequency. After therapy, F0 increased signicantly, indicating 
reversal of vocal fold oedema. Previous literature has similarly 
demonstrated decreased F0 in hypothyroidism, with improvement 
following levothyroxine replacement. Jitter and shimmer reect cycle 
to cycle instability. Elevated baseline values indicated irregular vocal 
fold vibration, likely due to mucosal oedema. Post-treatment reduction 
signies improved vibratory regularity. HNR improvement suggests 
reduced glottis noise component, reecting better phonatory 
efciency. Reduced MPT at baseline may reect incomplete glottis 
closure and reduced respiratory phonatory coordination. Signicant 
improvement after therapy supports restoration of vocal fold pliability. 
The marked variation in VHI-30 scores conrms that objective 
acoustic improvement translated into subjective benet. Likewise 
pitch of the voice has a major setback in hypothyroidism patients 
which can be depicted in the software showing considerable variations 
as illustrated in gure-2 & glottal cycles with frequency variations of 
subsequent vowels demonstrating shimmer & jitter is illustrated in 
gure-3. The deposition of proteoglycans along the vocal cord, leading 
to excess mass, can hamper the higher vibratory rates which are 
reected as reduced high F0. The same can be responsible for 
increasing the glottal resistance

Figure-2: Pitch intensity pattern with respect to frequencies

Figure-3: Glottal cycle patterns demonstrating shimmer & jitter 

Clinical Application Of This Study:
Ÿ Acoustic voice analysis will serve as a non-invasive monitoring 

tool for early detection of subtle vocal changes in hypothyroidism 
& may aid in prognosis.

Ÿ ENT consultants should always consider thyroid evaluation in 
unexplained dysphonia.

Limitations of this study:
Ÿ All are female participants & sample size is comparatively less.
Ÿ Short follow up duration & lack of control group.
Future studies with larger populations and longer follow up should be 
done 

CONCLUSION:
Hypothyroidism signicantly alters acoustic voice parameters & 
patient reported voice handicap index. Measurable improvement 
usually starts after levothyroxine therapy. Objective acoustic analysis 
using PRAAT provides a reliable adjunctive tool for monitoring vocal 
function in hypothyroid patients & aids as a prognostic assessment 
tool.  Voice assessment should be incorporated into the 
multidisciplinary management of hypothyroidism.

REFERENCES:
1) Kadakia S, Carlson D, Sataloff RT. The effect of hormones on the voice. J Sing. 

2013;69:571-4.
2) Petrovic-Lazic M. Fonopedija. Belgrade: Naucna knjiga; 2001.
3) Dodig K, Kusic Z. Klinicka nuklearna medicina. Zagreb: Medicinska naklada; 2012.
4) Andrews ML. Manual of voice treatment: Pediatrics through geriatrics. Canada: 

Thomson Delmar Learning; 2006.
5) Garber JR, Cobin RH, Gharib H, Hennessey JV, Klein I, Mechanick JI, et al. Clinical 

practice guidelines for hypothyroidism in adults: cosponsored by the American 
Association of Clinical Endocrinologists and the American Thyroid Association. 
Thyroid. 2012;22:1200-35. doi:10.1089/thy.2012.0205.

6) Altman KW, Haines GK, Vakkalanka SK, Keni SP, Kopp PA, Radosevich JA. 
Identication of thyroid hormone receptors in the human larynx. Laryngoscope. 
2003;113:1931-4. doi:10.1097/00005537-200311000-00014.

7) Melnick LA. Perceptual evaluation of voice in patients with thyroid disease [master's 
thesis]. Indiana (PA): Indiana University of Pennsylvania; 2011.

8) Boersma P, Weenink D. Praat: doing phonetics by computer [computer program]. 
Version 6.x. Amsterdam: Institute of Phonetic Sciences, University of Amsterdam; 
1992–2026. Available from: https://www.praat.org/

9) Jacobson BH, Johnson A, Grywalski C, Silbergleit A, Jacobson G, Benninger MS, 
Newman CW. The Voice Handicap Index (VHI): development and validation. Am J 
Speech Lang Pathol. 1997;6(3):66-70.

10) Bogaardt HCA, Hakkesteegt MM, Grolman W, Lindeboom R. Validation of the Voice 
Handicap Index using Rasch analysis. J Voice. 2007;21(3):337-44.

11) Kostoglou-Athanassiou I, Ntalles K. Hypothyroidism: new aspects of an old disease. 
Hippokratia. 2010;14:82-7.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

F0 (Hz) Baseline 173.2 ± 6.2 P < 0.001
3 months 192.4 ± 7.5

JITTER (%) Baseline 0.325 ± 0.012 P < 0.001
3 months 0.125 ± 0.125

SHIMMER (%) Baseline 3.067 ± 0.78 P < 0.001
3 months 2.145 ± 0.98

HNR (dB) Baseline 22.74 ± 2.62 P < 0.001
3 months 26.32 ± 3.14

VHI-30 Baseline 50 ± 2 P < 0.001
3 months 55 ± 1


