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of vocal folds, e.g. stroboscopy, acoustic methods, aerodynamic 
tests, voice field and base frequency tests, radiological tests, re-
spiratory system function tests, audiometry and laryngeal electro-
myography. Authors emphasise that not all centers can perform 
all of the above-mentioned tests. 

The aim of the study was to evaluate the parameters of acoustic 
analysis and voice efficiency in patients with functional and organic 
dysphonia using the DiagnoScope Specialist software. 

Material and Methods

The study was conducted in 131 adults aged 21–82 (mean age 48.34 
years), including 75 women aged 21–75 and 56 men aged 22–82, 

introduction

Voice is a psychoacoustic phenomenon and all its disorders are 
characterized by an incorrect distribution of all its components, 
i.e. frequency, amplitude, intensity, duration and color. The func-
tion of creating the voice depends not only on the proper short-
ening and vibration of the vocal folds, strengthening the acoustic 
energy of the basic tone, but also on the function of resonating 
cavities and articulatory organs, affecting the voice color and the 
production of sound components of speech – phones. The qual-
ity of the voice depends on many other factors, such as: general 
health, hydration level, psychological tension [1–3]. 

The larynx phonation examination is included by the Hirano group 
[4-6] in nine methods: laryngological examination, vibration tests 
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  results: Average value of the fundamental frequency F0 was the highest in professional vocalists group; it was 316.46 Hz in 
women and 165.09 Hz in men. In semiprofessional vocalists group it was accordingly 260.50 Hz and 149.26 Hz, in nonsing-
ers group it was accordingly 261.23 Hz and 159.27 Hz. The mean value of Jitter parameter in professional vocalists group was 
0.30% in women and 0.54% in men, in semiprofessional vocalists group it was accordingly 0.31% and 0.57%, in nonsingers 
group it  was 0.31% and 0.56%. The mean value of Shimmer parameter in professional vocalists group was 3.27% in women 
and 3.75% in men, in semiprofessional vocalists group it was accordingly 3.46% and 3.77%, in nonsingers group it was 4.33% 
and 4.39%. The mean value of the NHR index in professional vocalists group was 3.28% in women and 6.00% in men, in 
semiprofessional vocalists group it was accordingly 3.23% and 6.72%, in nonsingers group it was 3.89% and 6.13%. 

  conclusions: Values of the parameters which measure the character of the voice, relative period-to-period fundamental fre-
quency perturbations, relative period-to-period amplitude perturbation and level of buzzing together with other methods 
have diagnostic and predictive value in early detection of voice disorders. Capacity analysis in singing voice showed very low 
values of the following parameters: phonation time, true phonation time, no phonation coefficient, voice efficiency coeffi-
cient and voice capacity.
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63 points. There were no statistically significant differences in the 
groups in the assessment of voice disability (P = 0.04). 

The assessment of the „functional condition” (VHI) in groups was 
as follows: in group I (with functional changes) in women from 2 
to 16 points and in men from 1 to 18 points, and in group II, re-
spectively in women from 3 to 21 points and in men from 2 to 19 
points. There were no statistically significant differences in the 
groups in the assessment of the „functional condition” (P = 0.392).

The assessment of the „emotional condition” (VHI) was as fol-
lows: in group I in women from 0 to 21 points and in men from 3 
to 19 points, and in group II, respectively in women from 1 from 
30 points and in men from 1 to 33 points. There were no statisti-
cally significant differences in the groups in the assessment of the 
„emotional condition” (VHI, P = 0.106).

The „physical condition” (VHI) assessment was as follows: in group 
I in women from 2 to 27 points and in men from 1 to 25 points, 
and in group II, respectively in women from 8 to 33 points and in 
men from 3 to 30 points. There were statistically significant dif-
ferences in the groups in the assessment of „physical condition” 
(VHI, P < 0.001). 

Among the subjects in the VHI scale: mild intensity of changes 
was observed in group I in 48.78% of patients and in group II in 
25.00% of patients, moderate intensity of changes, respectively in 
group I in 48.78% and in group II in 65.91% in patients, severe in-
tensity in 2.44% and in 9.09% of patients. There were no statisti-
cally significant differences between the groups (NS).

The assessment of grade (G parameter) in the GRBAS scale in 
the subjects was as follows: in group I mild intensity in 64.44% of 
patients; moderate intensity in 26.67% of patients and severe in-
tensity in 8.89% of patients, whereas in group II, respectively, in 
20.00%, 51.11% and 28.89% of patients. There were statistically 
significant differences in the assessment of grade in the examined 
groups (P < 0.001).

The assessment of voice roughness (R parameter) in the GRBAS 
scale in the subjects was as follows: in group I; normal voice in 
24.44%; mild intensity in 55.56% of patients; moderate intensi-
ty in 20.00% of patients and severe intensity of voice changes in 
0% of patients, while in group II, respectively in 6.67%, 44.44%, 
42.22% and 6.67% of patients. Statistically significant differences 
were found in the assessment of voice roughness in the examined 
groups (P < 0.001).

The assessment of the breathiness through the open glottis (pa-
rameter B) in the GRBAS scale in the subjects was as follows: in 
group I; normal voice in 73.33%; mild intensity in 20.00% of pa-
tients; moderate intensity in 6.67% of patients and severe intensity 
of voice changes in 0% of patients, while in group II, respectively 
in 62.23%, 20.00%, 4.44% and 0.00% of patients. There were no 
statistically significant differences in the breathiness in the stud-
ied groups (P = 0.334). The assessment of the asthenicity of the 
voice (parameter A) on the GRBAS scale in the subjects was as fol-
lows: in group I; normal voice 84.45%; mild intensity in 13.33% of 

treated in the Department of Otolaryngology, Laryngological On-
cology, Audiology and Phoniatrics, University Clinical Hospital Mil-
itary Memorial Medical Academy of Lodz, divided into 3 groups:

•	 I – 45 subjects, aged 22–82 (mean age 57.59 years), with 
functional dysphonia (hyperfunctional type).

•	 II – 45 subjects, aged 28–80 (mean age 55.24 years), with 
chronic hypertrophic laryngitis (polyp of the vocal fold, 
vocal fold hypertrophy, swelling and hypertrophy of the 
vocal folds – Reinke’s edema).

•	 III – 41 subjects, including students of The Military 
Medical Faculty at the Medical University of Lodz, aged 
21–70 (mean age 31.18 years), without disease symptoms 
of the vocal organ. 

The following examinations were performed: clinical and physi-
cal examination, videolaryngoscopic examination, stroboscopic 
examination of the larynx (GRABAS scale), videolaryngostrobo-
scopic-phoniatric examination, measuring following parameters: 
regularity of vibrations of vocal folds, vibration amplitude, mar-
ginal shift, occlusion of the glottis, range of voice, voice formation, 
vocal position, phonation time and diagnostic voice acoustic and 
capacity analysis using DiagnoScope Specialist software. 

In the course of statistical analysis, the following tests were used: 
chi-squared test (χ2 test); binary logistic regression; logistic order 
regression; normal W distribution Shapiro-Wilk test, one- and 
multi-factorial analysis of variance (ANOVA) without repetition; 
Mann-Whitney U rank sum test. The approval of the Bioethics 
Committee of the Medical University of Lodz, RNN/239/15/KE, 
of 20 October 2015, was obtained for the study.

results

Among subjects, cigarette-smokers constituted: in group I (with 
functional changes) – 31.11% of patients and in group II (with or-
ganic changes) – 73.33% of patients. Statistically significant differ-
ences were observed in cigarette smoking in study groups (P < 0.001). 

Among the respondents, voice was used professionally by: in group 
I – 31.11% and in group II – 31.11% of patients. There were no sta-
tistically significant differences between professional use of voice 
and the studied groups (NS). The evaluation of voice quality in the 
subjects was as follows: in group I – good in 8.89% of patients, av-
erage in 60.00% and poor in 31.11% of patients, while in group II 
in 4.55%, 43.18% and 52.27% of patients, respectively.

The quality of life in particular groups depending on the voice 
(V-RQOL) was as follows: in group I in women from 10 to 36 points 
and in men from 7 to 25 points, in group II, respectively in women 
from 7 to 48 points and in men from 12 to 42 points. There were 
no statistically significant differences between the quality of life 
dependent on the voice and the studied groups (P = 0.019).

The assessment of voice disability (VHI) was: in group I in women 
from 6 to 62 points and in men from 0 to 51 points, in group II, 
respectively in women from 16 to 76 points and in men from 9 to 
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Among the subjects in the videolaryngostroboscopic examination, 
the assessment of the vibration amplitude of the vocal folds was 
as follows: in group I (with functional changes) – normal in 4.44% 
of patients and shortened or prolonged in 95.59% of patients, in 
group II, respectively in 8.89% and 91.11% of patients. There were 
no statistically significant differences in the vibration amplitude 
in the examined groups (P = 0.401).

Among the subjects in the videolaryngostroboscopic examination, 
the assessment of marginal shift (mucosal wave) of the vocal folds 
was as follows: in group I, normal in 33.33% of patients and limited 
in 55.56% of patients; absence in 11.11% of patients; and in group 
II, respectively 6.67%, 73.33% and 20.00% of patients. There were 
no statistically significant differences in the assessment of mar-
ginal folds shift in the studied groups (P = 0.004).

Among the subjects in the videolaryngostroboscopic examina-
tion, the assessment of the phonetic occlusion of the vocal folds 
was as follows: in group I, full in 62.22% of patients; incomplete 
in 37.78% of patients, and in group II, respectively in 46.67% and 

patients; moderate intensity in 2.22% of patients and severe inten-
sity of voice changes in 0.00% of patients, whereas in group II, in 
80.00%, 20.00%, 0.00% and 0.00% of patients, respectively. There 
were no statistically significant differences in the extraction of the 
puffing voice in the studied groups (P = 0.624).

The assessment of the strain (S parameter) on the GRBAS scale 
in the subjects was as follows: in group I, normal voice in 62.22%, 
mild intensity in 31.11% of patients, moderate intensity in 6.67% 
of patients and severe intensity of voice changes in 0.00% of pa-
tients; while in group II, 42.22%, 51.11%, 6.67% and 0.00% of pa-
tients, respectively. There were no statistically significant differ-
ences in the strain of voice in the examined groups (P = 0.092). 
Among the subjects in the videolaryngostroboscopic examination, 
the assessment of symmetry and regularity of vocal folds vibra-
tion was as follows: in group I, symmetrical vibrations in 62.22% 
of patients and asymmetrical in 37.78% of patients, and in group 
II, respectively in 22.22% and 77.78%. There were statistically sig-
nificant differences in the symmetry and regularity of vocal fold 
vibrations in the examined groups (P < 0.001).

tab. i.  Descriptive statistics for the basic frequency F0 (Hz) in participants with reference to groups and sex.

Group sex
statistical paraMeter

M Me Q1–Q3 (iQr) sd se 95% ci Min. – Max.

Organic disease

Female 175.25 185.09 149.82–202.13 (52.31) 32.05 6.41 162.02–188.48 121.56–224.22

Male 146.22 138.04 106.50–167.11 (60.61) 45.19 10.11 125.07–167.37 93.67–276.45

Total 162.35 157.52 135.36–192.69 (57.33) 40.68 6.06 150.13–174.57 93.67–276.45

Functional 
changes

Female 218.11 217.64 192.27–243.54 (51.27) 37.60 7.24 203.23–232.98 139.52–299.32

Male 151.22 152.49 115.49–190.64 (75.15) 41.21 9.71 130.73–171.71 92.96–207.99

Total 191.35 198.11 155.10–219.06 (63.96) 50.89 7.59 176.06–206.64 92.96–299.32

Reference group

Female 262.97 261.23 251.89–275.70 (23.81) 30.39 6.34 249.82–276.11 216.61–335.90

Male 152.72 137.90 125.02–152.13 (27.11) 61.94 14.60 121.92–183.52 104.50–379.81

Total 214.57 230.65 141.53–262.23 (120.7) 72.16 11.27 191.79-237.34 104.50–379.81

Total

Female 217.58 216.61 187.53–252.88 (65.35) 48.48 5.60 206.42–228.73 121.56–335.90

Male 149.92 139.93 118.41–167.11 (48.70) 49.24 6.58 136.73–163.10 92.96–379.81

Total 188.65 188.05 138.32–221.68 (83.36) 59.10 5.16 178.44–198.87 92.96–379.81

tab. ii.  Descriptive statistics for the Jitter parameter (%) in participants with reference to groups and sex.

Group sex
statistical paraMeter

M Me Q1–Q3 (iQr) sd se 95% ci Min. – Max.

Organic disease

Female 2.11 0.98 0.51–1.69 (1.18) 3.27 0.65 0.76–3.46 0.35–14.98

Male 2.80 1.29 1.16–2.11 (0.95) 3.73 0.83 1.06–4.55 0.67–15.30

Total 2.42 1.24 0.77–1.69 (0.92) 3.46 0.51 1.38–3.46 0.35–15.30

Functional 
changes

Female 1.06 0.50 0.37–0.71 (0.34) 2.23 0.43 0.18–1.95 0.20–12.01

Male 2.56 1.14 0.61–2.29 (1.67) 3.70 0.87 0.73–4.40 0.34–15.10

Total 1.66 0.61 0.43–1.31 (0.88) 2.96 0.44 0.77–2.55 0.20–15.10

Reference group

Female 0.25 0.24 0.21–0.29 (0.08) 0.05 0.01 0.23–0.27 0.16–0.34

Male 0.49 0.48 0.36–0.58 (0.22) 0.16 0.04 0.41–0.57 0.18–0.86

Total 0.35 0.30 0.22–0.47 (0.25) 0.16 0.03 0.30–0.41 0.16–0.86

Total

Female 1.16 0.46 0.29–0.84 (0.55) 2.41 0.28 0.61–1.72 0.16–14.98

Male 1.98 1.02 0.54–1.45 (0.91) 3.18 0.42 1.13–2.83 0.18–15.30

Total 1.51 0.59 0.35–1.28 (0.93) 2.78 0.24 1.03–1.99 0.16–15.30
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The assessment of the Jitter parameter (%) was as follows (Tab. II.): 
in group I in women from 0.20 to 12.01% and in men from 0.34 to 
15.10%, and in group II, respectively in women from 0.35 to 14.98% 
and in men from 0.67 to 15.30%. 

There were statistically significant differences in the assessment 
of the Jitter parameter (%) in the examined groups (P < 0.001).

The evaluation of the RAP parameter (%) was as follows (Tab. III.): 
in group I in women from 0.099 to 6.823% and in men from 0.174 
to 7.072%, and in group II, respectively in women from 0.160 to 
7.480% and in men from 0.316 to 8.278 %. There were statistically 
significant differences in the RAP parameter (%) in the examined 
groups (P < 0.001).

The evaluation of the PPQ parameter (%) was as follows (Tab. IV.): 
in group I in women from 0.162 to 7.943% and in men from 0.205 
to 9.411% and in group II, from 0.183 to 12.105% and from 0.386 
to 10.8%, respectively. There were statistically significant differ-
ences in the PPQ parameter (%) in the studied groups (P < 0.001).

53.33% of patients. There were no statistically significant differ-
ences in the phonetic occlusion of the vocal foldsin the studied 
groups (P = 0.137).

The assessment of the basic frequency F0 (Hz) was as follows: (Tab. I.) 
in group I in women from 139.52 to 299.32 Hz and in men from 
92.96 to 207.99 Hz, while in group II, respectively in women from 
121.56 to 224.22 and in men from 93.67 to 276.45 Hz. Statistically 
significant differences were found in the fundamental frequency 
F0 (Hz) in the examined groups (P < 0.001).

The frequencies F1, F2, F3, F4 (Hz) were as follows: in group I; 
F1 from 340.71 to 1092.20 Hz; F2 from 1096.91 to 2128.17 Hz; 
F3 from 2240.22 to 3333.97 Hz; F4 from 3423.69 to 4653.74 Hz, 
and in group II, respectively; F1 from 360.17 to 1027.11 Hz; F2 
from 1064.78 to 2315.01 Hz; F3 from 2332.34 to 3807.75 Hz; F4 
from 3348.01 to 4508.96 Hz. There were no statistically signifi-
cant differences in the frequencies F1, F3, F4 (P = 0.021, P = 0.016 
P = 0.015, respectively), however statistically significant differenc-
es in the frequency F2 (Hz) in the groups were found (P <0.001). 

tab. iii.  Descriptive statistics for the RAP index (%) in participants with reference to groups and sex.

Group sex
statistical paraMeter

M Me Q1–Q3 (iQr) sd se 95% ci Min. – Max.

Organic disease

Female 1.137 0.544 0.267–0.995 (0.628) 1.700 0.340 0.435–1.839 0.160–7.480

Male 1.524 0.712 0.619–1.210 (0.591) 2.030 0.454 0.574–2.475 0.316–8.278

Total 1.309 0.653 0.393–0.994 (0.601) 1.843 0.275 0.755–1.863 0.160–8.278

Functional 
changes

Female 0.593 0.272 0.195–0.406 (0.211) 1.273 0.245 0.089–1.096 0.099–6.823

Male 1.331 0.638 0.279–1.179 (0.900) 1.837 0.433 0.417–2.244 0.174–7.072

Total 0.888 0.318 0.221–0.797 (0.576) 1.548 0.231 0.423–1.353 0.099–7.072

Reference group

Female 0.136 0.135 0.116–0.164 (0.048) 0.030 0.006 0.123–0.149 0.077–0.201

Male 0.249 0.225 0.181–0.296 (0.115) 0.099 0.023 0.200–0.299 0.095–0.544

Total 0.186 0.166 0.124–0.219 (0.095) 0.089 0.014 0.158–0.214 0.077–0.544

Total

Female 0.634 0.252 0.154–0.442 (0.288) 1.292 0.149 0.337–0.931 0.077–7.480

Male 1.052 0.503 0.237–0.803 (0.566) 1.670 0.223 0.605–1.499 0.095–8.278

Total 0.813 0.309 0.181–0.723 (0.542) 1.474 0.129 0.558–1.068 0.077–8.278

tab. iV.  Descriptive statistics for the PPQ index (%) in participants with reference to groups and sex.

Group sex
statistical paraMeter

M Me Q1–Q3 (iQr) sd se 95% ci Min. – Max.

Organic disease

Female 1.420 0.498 0.296–0.962 (0.666) 2.544 0.509 0.370–2.470 0.183–12.105

Male 1.742 0.754 0.623–1.234 (0.611) 2.535 0.567 0.556–2.929 0.386–10.800

Total 1.563 0.711 0.465–0.994 (0.529) 2.516 0.375 0.807–2.319 0.183–12.105

Functional 
changes

Female 0.674 0.327 0.210–0.428 (0.218) 1.486 0.286 0.086–1.262 0.126–7.943

Male 1.614 0.648 0.353–1.362 (1.009) 2.378 0.560 0.432–2.797 0.205–9.411

Total 1.050 0.380 0.254–0.697 (0.443) 1.925 0.287 0.472–1.628 0.126–9.411

Reference group

Female 0.152 0.144 0.128–0.175 (0.047) 0.033 0.007 0.137–0.166 0.096–0.232

Male 0.300 0.299 0.211–0.402 (0.191) 0.096 0.023 0.252–0.348 0.114–0.428

Total 0.217 0.188 0.137–0.265 (0.128) 0.101 0.016 0.185–0.249 0.096–0.428

Total

Female 0.762 0.283 0.173–0.487 (0.314) 1.772 0.205 0.355–1.170 0.096–12.105

Male 1.238 0.605 0.324–0.859 (0.535) 2.097 0.280 0.676–1.799 0.114–10.800

Total 0.965 0.353 0.206–0.723 (0.517) 1.924 0.168 0.633–1.298 0.096–12.105
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discussion

Over the last decades there have been huge changes in the diag-
nosis and treatment of larynx diseases. The development of vide-
olaryngostroboscopy, fiberoscopy and acoustic tests has widened 
the diagnostic methods included by the Hirano [1, 2] in nine meth-
ods: laryngological examination, vibration tests of vocal folds, e.g. 
stroboscopy, acoustic methods, aerodynamic tests, field testing and 
basic frequency, radiological examinations, respiratory capacity 
tests, audiometry and laryngeal electromyography. In the study 
material, cigarettes smoked: in group I (with functional changes) 
– 31.11% of patients and in group II (with organic changes) – 73.33% 
of patients, which was statistically significant. It is well known that 
smoking is a factor in the development of many civilization dis-
eases affecting the respiratory system and larynx, as confirmed in 
Ayoub’s research [3].

In the analyzed material, there were no statistically significant 
differences between the quality of life (assessed by means of the 
V-RQOL questionnaire) depending on the voice and the groups 

Shimmer parameter (%) evaluation was as follows (Tab. V.): in 
group I in women from 2.18 to 47.26% and in men from 2.57 to 
65.62%, and in group II, respectively from 3.45 to 70.12% and from 
4.12 to 52.31%. 

There were statistically significant differences in the Shimmer pa-
rameter (%) in the examined groups (P < 0.001).

The evaluation of the NHR parameter (%) was as follows (Tab. VI.): 
in group I in women from 1.99 to 14.23% and in men from 4.06 
to 23.85%, and in group II, from 2.94 to 29.84% and from 2.96 to 
23.43%. There were statistically significant differences in the assess-
ment of the NHR parameter (%) in the examined groups (P < 0.001).

Tested parameters of the voice performance analysis, such as: 
phonation time (Phon Time), true phonation time (True Phon 
Time), no phonation coefficient (No Phon Coef), phonation breaks 
coefficient (Breaks Coef ), performance coefficient (Perf Coef ), 
average performance (Average Perf ) showed statistically signifi-
cant differences in the groups (P < 0.001). 

tab. V.  Descriptive statistics for the Shimmer parameter (%) for participants with reference to groups and sex.

Group sex
statistical paraMeter

M Me Q1–Q3 (iQr) sd se 95% ci Min. – Max.

Organic disease

Female 12.45 6.69 4.35–14.00 (9.65) 14.54 2.91 6.44–18.45 3.45–70.12

Male 16.07 10.61 8.17–14.68 (6.51) 13.66 3.05 9.68–22.47 4.12–52.31

Total 14.06 10.27 4.91–14.43 (9.52) 14.11 2.10 9.82–18.30 3.45–70.12

Functional 
changes

Female 6.84 5.27 3.94–6.94 (3.00) 8.28 1.59 3.57–10.12 2.18–47.26

Male 16.76 11.00 6.22–12.68 (6.46) 17.96 4.23 7.83–25.69 2.57–65.62

Total 10.81 6.31 4.44–8.94 (4.50) 13.76 2.05 6.68–14.94 2.18–65.62

Reference group

Female 3.67 3.92 3.17–4.07 (0.90) 0.56 0.12 3.42–3.91 2.50–4.57

Male 4.00 9.93 3.23–4.72 (1.49) 1.14 0.27 3.43–4.57 1.54–6.26

Total 3.81 3.92 3.23–4.17 (0.94) 0.87 0.14 3.54–4.09 1.54–6.26

Total

Female 7.74 4.53 3.84–6.94 (3.10) 10.28 1.19 5.37–10.10 2.18–70.12

Male 12.41 7.73 4.39–12.16 (7.77) 14.10 1.88 8.64–16.19 1.54–65.62

Total 9.74 4.91 3.92–10.43 (6.51) 12.23 1.07 7.62–11.85 1.54–70.12

tab. Vi.  Descriptive statistics for the NHR index (%) for participants with reference to groups and sex.

Group sex
statistical paraMeter

M Me Q1–Q3 (iQr) sd se 95% ci Min. – Max.

Organic disease

Female 9.13 7.21 6.49–10.87 (4.38) 5.67 1.13 6.79–11.47 2.94–29.84

Male 12.28 10.84 6.95–18.32 (11.37) 6.54 1.46 9.21–15.34 2.96–23.43

Total 10.53 8.26 6.67–12.59 (5.92) 6.21 0.92 8.66–12.39 2.94–29.84

Functional 
changes

Female 4.88 3.98 3.15–5.30 (2.15) 2.86 0.55 3.75–6.01 1.99–14.23

Male 10.53 9.41 5.87–13.73 (7.86) 5.37 1.27 7.86–13.20 4.06–23.85

Total 7.14 5.12 3.53–9.08 (5.55) 4.88 0.73 5.68–8.61 1.99–23.85

Reference group

Female 3.45 3.43 2.95–3.72 (0.77) 0.81 0.17 3.10–3.80 2.17–5.38

Male 5.25 5.48 4.79–5.94 (1.15) 1.22 0.29 4.65–5.86 2.18–7.69

Total 4.24 3.88 3.14–5.38 (2.24) 1.34 0.21 3.82–4.66 2.17–7.69

Total

Female 5.86 4.13 3.25–7.01 (3.76) 4.39 0.51 4.85–6.87 1.99–29.84

Male 9.46 7.11 5.20–12.20 (7.00) 5.76 0.77 7.91–11.00 2.18–23.85

Total 7.40 5.48 3.60–9.04 (5.44) 5.31 0.46 6.48–8.31 1.99–29.84
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was above the norm and lower in women than men (Shimmer pa-
rameters are respectively 4.87 for women and 6.84 for men). There 
were statistically significant differences in the Shimmer parameter 
(%) in the examined groups. Also, in the APQ parameter statisti-
cally significant differences were found in the groups presented. 
Teixeria et al. [17] indicate in their research that a higher value of 
the Shimmer parameter is associated with a higher probability of 
lesions in the vocal folds, resulting in amplitude fluctuations and 
audible breaks in phonation. On the other hand, the mean value of 
the NHR parameter (% – the ratio of noise to signal) in groups I and 
II was above the norm and lower in women than men (norms for 
the NHR parameter are 3.73 for women and 7.46 for men).  There 
were statistically significant differences in the NHR parameter (%) 
in the examined groups.

In Wiskirska-Woźnica [16], the NRH parameter was the most sig-
nificant in functional changes. In the analyzed material the values 
of the NHR parameter differed in functional rather than in organic 
changes. Świdziński [22] emphasizes that in 98% of cases the dif-
ferentiation of pathological and normal voices in the MDVP soft-
ware is statistically significant for parameters: Jitter, RAP, PPQ, 
sPPQ and vFo. According to the author, deviation in more than 
three parameters indicates an incorrect voice.

In the research on the MDVP software, Wiskirska-Woźnica [16] un-
derlines the significant relationship between organic diseases and 
the Jitter and Shimmer parameters, whereas in functional diseases 
the parameter measuring the NHR noise (noise to signal ratio) was 
the most important. At the same time, she emphasizes that the ef-
fective voice assessment is performed only by the set of tests, not 
by a single parameter of the acoustic analysis. According to Schultz-
Coulon [23] and Klingholz [24], phoniatrics aim at finding objec-
tive tests differentiating organic and functional laryngeal diseases.

Acoustic and capacity analysis, according to many authors, finds 
application in the examination of high-risk patients and in the 
prevention of larynx cancer [16]. Van Lerde et al., Nawka, Kruse 
report that voice acoustic analysis should be performed in the 
diagnosis of every laryngeal disease [16, 25, 26].According to 
Obrębowski et al. acoustic analysis, as an objective examination, 
should be used in the assessment of occupational diseases [27].

conclusions

1.  Acoustic and voice capacity analysis enables early diagnostics 
of both functional and organic dysphonia.

2.  In Diagnoscope Specialist software, no single parameter differ-
entiates organic and functional diseases. 

3.  The parameters assessed in the voice acoustic and capacity analysis 
may be an objective indicator confirming vocal organ pathologies. 

4.  Effective voice analysis in organic and functional laryngeal dis-
orders is performed not by one single examination, but by com-
prehensive diagnostics, including video laryngoscopy, voice 
evaluation scales and objective voice analysis.

studied. This is confirmed by the research of other authors who also 
state no correlation in the quality of life of teachers with the diag-
nosis and degree of dysphonia [7–11]. The VHI-Voice Handicap 
Index is another questionnaire used for patient voice self-assess-
ment (normal values between 0–30 points). In the study material, a 
mild voice disability occurred: in group I in 48.78% of patients and 
in group II in 25.00% of patients, the moderate value in group I in 
48.78% and in group II in 65.91% of patients , while severe voice 
disability in group I in 2.44% and II in 9.09% of patients. Prusze-
wicz et al. [12] adjusted the VHI scale for Polish purposes, how-
ever, it is not currently widely used in phoniatric diagnostics. It is 
mainly performed among professional vocalists. Nowadays, it is 
believed that when assessing the VHI scale on a patient, the pa-
tient’s own evaluation, as well as personality examination should 
be considered [13, 14]. Psychological and emotional factors are 
often associated with voice problems.

The study attempts to specify the most significant voice assessment 
parameter in patients with organic and functional larynx lesions. 
The parameters of auscultatory voice evaluation according to the 
GRBAS scale were analyzed. There were statistically significant dif-
ferences in the assessment of hoarseness (G parameter) and the as-
sessment of voice roughness (parameter R) in the examined groups. 
The GRBAS scale is an assessment in which the researcher’s expe-
rience and the type of equipment used are noticeable. In addition, 
there is a high variability of assessments by different examiners. 

De Bodt [15] in his research obtained the best compatibility of the 
G parameter, the worst for the S parameter and demonstrated that 
the professional experience influences the perceptual assessment. 
In the literature, the following parameters are the most commonly 
used in the acoustic analysis: F0, Shimmer, Jitter and derivatives of 
RAP and PPQ, NHR and U2H and derivatives U2HI, U2Hh, S2H, 
YG and Q, while in the analysis of efficiency: the time of phona-
tion, true phonation time, efficiency index and average efficiency 
[16, 17]. In the analyzed material, the average assessment of the 
base frequency F0 (Hz) in groups I and II were below the norm 
in women and above the norm in men (DiagnoScope software 
standards for F0 are 221.5 Hz for women and 125.5 Hz for men). 

The reduced norm of the F0 value can also be found in the work of 
other researchers [16, 18, 19, 20]. Higher F0 values are observed in 
women, which is related to the difference in the anatomical struc-
ture of the larynx. In men, the larynx is larger and has massive vo-
cal folds [1, 21]. Parameters directly measuring the length of basic 
periods, including Jitter, in both groups I and II, were above normal 
and lower in women than men (standards in the Jitter software for 
women are 0.40 and for men 0.95). There were statistically signifi-
cant differences in the assessment of the Jitter parameter (%) in the 
examined groups. In the developed material, the mean value of 
the RAP and PPQ parameters in groups I and II were significantly 
higher than standard (RAP for women 0.22, and for men 0.57 and 
PPQ 0.24 and 0.52 respectively). There were statistically signifi-
cant differences in the assessed parameters of RAP and PPQ (%) 
in the examined groups.

The next analyzed parameter was Shimmer (%), responsible for the 
amplitude fluctuations (%), and its mean value in group I and II 
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