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1 | INTRODUCTION

Voice is one of the vital elements of human communications.
Voice amazingly can convey information about identity (e.g., age,
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Abstract

Obijectives: The relationship between personality traits and psychological distress
with acoustic characteristics was investigated in the present study, regarding the
existence of dysphonia, abnormal overall voice quality (AOVQ), and dysphonia type.
Methods: Fifty-five participants with dysphonia and 64 participants without dyspho-
nia completed NEO Five-Factor Inventory and Depression, Anxiety, and Stress Scale-
21. Jitter, shimmer, noise-to-harmonic ratio (NHR), cepstral peak prominence (CPP),
and cepstral peak prominence-smoothed (CPPS) were calculated in sustained vowel
/a/ by Praat. Three expert speech and language pathologists divided participants with
dysphonia into mild, moderate, and severe, based on the AOVQ. Pearson and Spear-
man correlation tests were performed by IBM SPSS Statistics.

Results: The findings were indicative of large correlations between agreeableness
with CPP, conscientiousness with shimmer, depression with jitter and shimmer, and
anxiety with shimmer in patients with functional dysphonia (p < 0.05). The results
showed small to medium significant correlations between agreeableness with jitter
and NHR, conscientiousness with CPP in participants without dysphonia, and depres-
sion with jitter in the participants with dysphonia (p < 0.05). Lastly, no significant cor-
relation was observed between personality traits and psychological distress with
acoustic characteristics in mild, moderate, and severe AOVQ groups (p > 0.05).
Conclusion: In participants with functional dysphonia, personality traits and psycho-
logical distress can provide some information about acoustic characteristics and vice
versa.

Level of Evidence: 3.

KEYWORDS
anxiety, depression, dysphonia, five-factor personality traits, stress

sex, social class), and physical features (e.g., height, weight, physi-
cal strength).2"® Since the beginning of the twentieth century, a
question has arisen about whether there was a connection

between voice and personality or not.” Personality is delineated as
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long-standing ways to think, feel, and act.® There are several stud-
ies in the literature that addressed this issue. A positive correlation
was reported between speech rate and competence.” ** There is
also evidence of an inverse relationship between the speech rate
with generosity.! The pitch variability combined with loudness
was linked to generosity.? Trustworthiness, compassion, strength,
and nervousness were related to pitch.*® It was shown that pitch
was informative of some personality traits, namely agreeableness
and neuroticism, and conscientiousness.'® Another study showed
that speaking loudness was associated with extraversion trait.?>
Extraversion was reported as an easy-to-recognize personality
trait for people rather than others.® Also, another research
showed neuroticism, extraversion, openness, and agreeableness
had effects on the speech signal.l”

Dysphonia refers to voice quality, loudness, or pitch
change(s).! Alarmingly, 29.9% of people suffer from dysphonia
throughout their longetivity.'® Dysphonia jeopardizes the occupa-
tional, social, communicational, and psychological aspects of life.1?
One of the fundamental compartments of dysphonia assessment is
acoustic analysis.2?° As technology progresses, acoustic character-
istics provide easily accessible numerical data that can be used
during screening, evaluation, and treatment of dysphonia.?%?* The
acoustic characteristics utility is not bound to analyze the voice
signal, but they can predict some information even about the
patient's perception of the dysphonia severity and the vocal tract
discomfort symptoms.?? The acoustic characteristics also expose
information regarding instantaneous psychosocial features, such
as emotion, mood, and stress.?372¢

To our best knowledge, only two studies examined the
effect of dysphonia on the relationship between personality
traits and psychological distress with acoustic characteristics.?”-28
Extraversion, openness, and agreeableness traits had relation-
ships with some acoustic characteristics.?® Toles et al. reported
the relationships between personality traits and the acoustic
characteristics in singers with dysphonia diagnosed with vocal
nodules.?® The present study was performed to cast light on our
hypothesis if personality dimensions are able to change acoustic
characteristics or not. We hypothesized that personality dimen-
sions and psychological distress can influence the acoustic char-
acteristics. We also hypothesized that the level of abnormal
overall voice quality (AOVQ) and also the voice pathology type
(organic, functional, and neurologic) are important factors affect-
ing the relationship between personality dimensions and psycho-
logical distress with the acoustic characteristics. Therefore, this
study aimed to investigate the correlation between personality
dimensions and psychological distress with the acoustic charac-
teristics in participants with/without dysphonia, in participants
with mild, moderate, and severe AOVQ, and in participants with
organic, functional, and neurologic dysphonia. This work is theo-
retically and practically necessary, for a better understanding of
personality traits that are more at-risk for voice disorders. It can
help frame the way the voice care team members approach the

treatment for voice disorders.

2 | MATERIALS AND METHODS

21 | Ethics and permissions

The study protocol followed the ethical principles of the updated Hel-
sinki Declaration in 2008.27*° Research Ethics Committees of School
of Nursing and Midwifery & Rehabilitation-Tehran University of Medi-
cal Sciences authorized us to implement the study (Official Code: IR.
TUMS.FNM.REC.1399.162). A printed informed consent form was

given to all the subjects to peruse and signed if complied with it.

2.2 | Participants

The sampling phase was conducted at the head and neck clinic of
Amir Alam Hospital, Tehran, Iran. The sample comprised 119 people
(55 with dysphonia and 64 without dysphonia) who participated in
the study. Fifty-seven percent of all the participants were female, and
the remaining 43% were men. Figure 1 illustrates the participants' dis-

tribution according to age.

2.3 | Laryngeal imaging

The structure and function of participants' larynx were examined dur-
ing sustaining high-pitch vowel /i/ with a digital EndoSTROBE system
(KARL STORZ, Germany) and a 70° rigid endoscope (KARL STORZ-
ENDOSKOPE pulsar stroboscopy system 20140020) by a speech and

language pathologist (SLP) and otorhinolaryngologist, concurrently.

24 | Questionnaires

Personality is thought to be a holistic entity comprised of several
pieces, named traits. One of the well-known tools to measure per-
sonality traits is NEO Five-Factor Inventory (NEO-FFI) question-
naire. NEO-FFIl is a questionnaire to evaluate the five chief
personality traits, namely neuroticism (tendency to be sad, scared,
and unstable), extraversion (tendency to be friendly, outgoing, and
happy), openness (tendency to the imagination, curiosity, and explo-
ration), agreeableness (tendency to be benevolent, frank, and mod-
est), and conscientiousness (tendency to be hard-working,
determined, and orderly).3**2 NEO-FFI incorporated 60 statements
with a Likert-based scoring system (from O, Strongly Disagree to
4, Strongly Agree).®! The internal consistency of neuroticism, extra-
version, openness, agreeableness, and conscientiousness in Persian
NEO-FFI was 0.87, 0.75, 0.96, 0.70, and 0.85, respectively.*®
Depression, Anxiety, and Stress Scale-21 (DASS-21) is a question-
naire to assess depression, anxiety, and stress in mature people.>*
DASS-21 has 21 statements.>* The rating of DASS-21 is based on
Likert (from O, Did not apply to me at all-Never, to 3, Applied to me
very much, or most of the time-Almost always).>* The internal con-

sistency of Persian DASS-21 was reported as 0.77 (depression), 0.78
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FIGURE 1 The distribution of
participants by age (n = 119).
Mean =39.73

Std. Dev. = 11.822
N=119
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(stress), and 0.79 (anxiety).3> The participants were asked to com-
plete the printed forms of NEO-FFI, and DASS-21, setting no time

limit.

2.5 | Vocal stimuli

The voice recordings were captured in a sound-treated booth with less
than 38 decibels of ambient noise.*® Zoom H5 Handy recorder (Zoom
Corporation, Japan) was fixed at 10 cm and 45° from the participant's
mouth via a pedestal.®® The Participants articulated the tasks of
ATSHA (the Persian form of Consensus Auditory-Perceptual Evalua-
tion of Voice) at their comfortable pitch and loudness: vowels /a/ and
/i/ for about 3-5s, six sentences, and connected speech (Tell me

about your voice problems).%”%®

70

FIGURE 2 Personality traits scores by
the existence of dysphonia (n = 119).

Group
2 Dysphonic
=% Non Dysphonic

2.6 | Acoustic analysis

Acoustic methods for voice analysis are generally divided into time-
based and frequency-based. The most commonly used time-based
parameters are jitter, shimmer, and vocal noise measures (e.g., noise-
to-harmonic ratio [NHR]).3? Jitter and shimmer calculate the short-
term changes of fundamental frequency and intensity of voice signal,
respectively. NHR measures the ratio of noise energy to harmonic
energy of a voice signal.?® The cepstral measures (e.g., cepstral peak
prominence [CPP], and cepstral peak prominence-smoothed [CPPS])
as frequency-based parameters are being widely used for the last two
decades in research and clinical practice.*® The periodicity of energy
in the acoustic signal is extractable from the cepstral measures.!
Although the algorithm for calculating CPP and CPPS differs from
each other, these two measurements are usually used together as a
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TABLE 1

Without dysphonia

With dysphonia

SAEEDI ET AL.

CPPS (dB)
0.052°
0.681

CPP (dB)
0.029°
0.818

NHR (dB)
-0.113°

0.375

Shim (%)
0.166°
0.191

Jit (%)

CPPS (dB)
—0.085°

CPP (dB)
0.535

NHR (dB)
—-0.112°

Shim (%)
0.415

Jit (%)

—0.033°
0.793

-0.077°
0.576

—0.038°
0.785

—0.036°
0.793

p value

Lower

95% Confidence Interval of r

Upper

Abbreviations: A, agreeableness; An, anxiety; C, conscientiousness; CPP, cepstral peak prominence; CPPS, cepstral peak prominence-smoothed; D, depression; dB, decibel; E, extraversion; Jit, jitter; N,

neuroticism; NHR, noise to harmonic ratio; O, openness; S, stress; Shim, shimmer.

2Pearson correlation coefficient.

bSpearman's rank correlation coefficient.
*Statistical significance at p < 0.05.

complement. To assess the effect of these two different algorithms
on the relationship between personality traits and psychological dis-
tress with acoustic analysis, jitter, shimmer, NHR, CPP, and CPPS of

3 middle seconds of sustained vowel /a/ were computed by Praat.*

The standard protocols were applied for cepstral analysis.*>*3

2.7 | Auditory-perceptual evaluation

The audio samples were auditory-perceptually inspected based on the
overall severity (OS) score of ATSHA.37%® The numerical ranges
0OS <10, 10 = 0OS <40, 40 < OS <70, and OS 270 were used to classify
the participants into those without dysphonia, with mild dysphonia,
with moderate dysphonia, and with severe dysphonia, respectively.**
Initially, two SLPs with expertise in the voice disorders field listened
discretely to all the voice samples in a quiet room and pick a number
from O to 100. In conditions where the two SLPs' scores belonged to
different numerical ranges (e.g., one score in the range of mild and
another score in the range of moderate), the third SLP was invited to
rate. Then the two SLPs' scores or three SLPs' scores were averaged.
At last, the averaged VAS values were converted to ordinal scores:
participants without dysphonia, and participants with mild, moderate,
and severe AOVQ.

2.8 | Statistical analysis

The normality distribution of personality traits and psychological
distress scores in different groups of participants (with dysphonia/
without dysphonia, mild/moderate/severe AOVQ, and organic/
functional/neurologic dysphonia) was separately determined by the
Shapiro-Wilk test. Supposing the normal distributions, the Pearson
correlation test was used to examine the relationship between per-
sonality traits and psychological distress with acoustic characteris-
tics. In the case of a non-normal distribution, the Spearman
correlation test was used. For the judgment of the magnitude of
correlation coefficient effect size, suggested ranges for the social
sciences were applied: 0.10-0.29 = small, 0.30-0.49 = medium,
and 0.50-1.00 = large.*® The entire data analysis was done utilizing
IBM SPSS Statistics.*® In addition, the resampling approach
(i.e., bootstrapping) for significant correlations was used to calcu-
late the confidence interval for the significant correlation coeffi-
cients. Those correlations with lower variances between lower and
upper extents are our more robust data in comparison with the cor-

relations with a high fluctuation.

3 | RESULTS

The results of videolaryngostroboscopy showed that there were
33 (60.00%) organic, 12 (21.80%) functional, and 10 (18.20%) neuro-
logic participants with dysphonia. The results of auditory-perceptual
assessments showed that out of patients, 24 (43.70%) had mild,
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*Statistical significance at p < 0.05.

23 (41.80%) had moderate, and 8 (14.50%) had severe AOVQ. The
participants' NEO-FFI and DASS-21 scores were depicted in Figure 2.
The results of correlation tests showed that there was no signifi-
cant correlation between personality traits and psychological distress
with the acoustic characteristics in participants with/without dyspho-
nia (p > 0.05) (Table 1), except for small to medium correlations
between agreeableness with jitter and NHR, between conscientious-
ness with CPP in participants without dysphonia, and between
depression with jitter in participants with dysphonia (p < 0.05).

The results of correlation tests showed that there was no signifi-
cant correlation between personality traits and psychological distress
with the acoustic characteristics in mild, moderate, and severe AOVQ
groups (p > 0.05; Table 2).

The results of correlation tests showed that there was no signifi-
cant correlation between personality traits and psychological distress
with the acoustic characteristics in organic, functional, neurologic dys-
phonia (p > 0.05) (Table 3), except for large correlations between
agreeableness with CPP, between conscientiousness with shimmer,
between depression with jitter and shimmer, and between anxiety

with shimmer in functional dysphonia (p < 0.05).

4 | DISCUSSION

Generally speaking, the aim of this study was to investigate the corre-
lation between the different personality traits and psychological dis-
tress with acoustic characteristics. Besides, it was attempted to
analyze the probable effects of AOVQ and voice pathology type on
this relationship. We hypothesized that there was a relationship
between the different personality traits and psychological distress and
this relationship is predisposed to change regarding the AOVQ
and voice pathology type. The results which indicated significant rela-
tionships between some of these measurements confirmed our
hypothesis to some extent. However, our hypothesis about the influ-
ence of the level of AOVQ was not verified.

The acoustic perturbation measures (including jitter and shimmer)
calculate the differences of the acoustic signal cycle-by-cycle that are
the result of irregular vocal folds vibration.2° NHR computes the har-
monic and non-harmonic parts of the voice signal.?° The cepstral anal-
ysis (including CPP and CPPS) measure the periodicity of energy in
the acoustic signal.? According to a literature review article, the ceps-
tral analysis was recognized as a valid evaluation to diagnose dyspho-
nia in several languages.*°

One of the results of the present study was that participants with
dysphonia in general demonstrated only a small relationship between
one personality trait and psychological distress item and jitter. These
findings are at odds with the previous research by Kasefy et al. that
showed openness had a large correlation with shimmer. It is assumed
this difference might be due to the smaller sample size of this study
done by Kasefy et al.2” Small to medium correlations between agree-
ableness with jitter and NHR and between conscientiousness with
CPP were observed in participants without dysphonia. This finding is

somewhat incongruent with the past study which found no



Laryngoscope
1004

SAEEDI ET AL.

correlation between agreeableness and jitter in participants without
dysphonia. As mentioned above, this difference might be attrib-
uted to the smaller sample size of the previous study.?” Further-
more, a negative weak correlation between depression and jitter
was found only in the dysphonia group. The results of boot-
strapping technique are indicative of a relatively great variance of
correlation coefficients in a larger resampled population. There-
fore, these results should be regarded with caution.

Although the AOVQ (mild, moderate, and severe) did not impact
the relationship between personality traits and psychological distress
and acoustic characteristics, pathology type did which is a novel and
interesting outcome. These outcomes were thought to justify the lack
of relationship between personality traits and psychological distress
and acoustic characteristics in the dysphonia group in general. Large
correlations between agreeableness with CPP, conscientiousness with
shimmer, depression with jitter and shimmer, and anxiety with shim-
mer were found only in functional dysphonia. Like the outcomes of
correlations in participants with/without dysphonia, numerical inter-
vals of correlation coefficients in the functional group are not small.
Therefore, these data should be considered with caution too. Among
these, however, the variance of the correlation coefficient between
depression and shimmer is low which can be interpreted that this rela-
tionship is possible to be observed in the population. It appears that
the personality traits and psychological distress profile could poten-
tially influence the acoustic output in participants with functional dys-
phonia but there are certainly other factors that were not measured
or analyzed and they are impacting this relationship; because the cor-
relation does not necessarily imply causation per se. No similar study
was found to compare these results.

One of the most common etiology of dysphonia is vocal misuses,
harmful behaviors for the larynx (e.g., loud talking, throat clearing,
etc.).?° The vocal misuses can lead to functional (e.g., muscle tension
dysphonia) and structural (e.g., vocal nodule) laryngeal pathologies.?°
It is noteworthy that the root of vocal misuse is not necessarily per-
sonality, though, personality might predispose the individual to be
more likely to partake in certain vocal behaviors.*”48

Roy et al. (2000) and Roy et al. (2000) revealed that vocal nodules
were related to high extraversion (sociality) while functional dyspho-
nia is bound with low extraversion and high neuroticism (lack of emo-
tional control and over-reactivity)."*”*® As high extraversion is
related to higher loudness, we assumed that there would be a rela-
tionship between extraversion with CPP and CPPS in organic and
functional groups; because CPP and CPPS are influenced by inten-
sity.2>% Although there was no relationship between neuroticism in
general with the acoustic characteristics in the functional group, anxi-
ety, and depression as key elements of neuroticism had correlations
with jitter and shimmer which is a verification on the TTVD.*”*® |t
seems that patients with functional dysphonia relative to other types
of dysphonia show their personality traits and psychological distress
profile in their voice to a greater degree.

It is recommended to subside the measurement errors, clinicians
assess voice in a multi-dimensional manner by using multiparametric

tests.® Some of these mostly acoustic-based tests have been recently

developed and showed good results: Dysphonia Severity Index,
Acoustic Voice Quality Index, Cepstral Spectral Index of Dysphonia,
Acoustic Breathiness Index, and Acoustic Psychometric Severity Index
of Dysphonia.’>’™° In that light, perhaps developing new combina-
tional multiparametric tests using different acoustic characteristics,
personality traits, and psychological distress data side by side leads to
more promising results during voice assessment of patients with func-
tional dysphonia. The accuracy of this assumption is required to be
examined in detail in upcoming studies. Likewise, new models can
be made to quantitatively assess personality from the acoustic charac-
teristics for job qualification.

This study encountered some curbs. First, One of the fundamen-
tal problems with the results is related to the fact that they are just
simple correlations, and the problem the authors are seeking to
address is quite complex. The relationship between personality and
acoustics is not as simple as these results make it seem-that relation-
ship is almost certainly moderated by the diagnosis. The major finding
is that there are relationships in the functional dysphonia group, but
we know from previous studies that personality is related to the pres-
ence of functional dysphonia (but this is not the case in all individuals
with functional dysphonia).*”**® We also know that functional dyspho-
nia affects voice output.! The upcoming work should utilize more
complex statistical analyses such as moderation regression analysis to
further investigate how much variance each link accounts for. Second,
the participants were not equally distributed among the AOVQ and
pathology type groups. There is still a concern that the sample size in
the functional group is quite small, especially since that is where sig-
nificant results were found. The small sample could be inflating the
results. There needs to be an investigation of patients with functional
dysphonia with a larger sample to provide further evidence to support
the present findings. Third, regarding the study design, the personality
traits and psychological distress data were just captured in one snap-
shot. Longitudinal studies are imperative to reach conclusions about
the relationship between personality traits and psychological distress
and acoustic characteristics. Fourth, the averaged cepstral analysis in
three different vocal tasks (sustained vowel, reading a standard sen-
tence, and non-standard connected speech) was more powerful than
the cepstral analysis in only one vocal task in differentiating different
levels of AOVQ.>® However, all the cepstral analysis in this study was
applied to the vowel /a/. Fifthly, the participants' personality traits
and psychological distress data were captured using self-report
questionnaires that are prone to bias.>” The participants were not

interviewed face-to-face by a clinical psychologist.

5 | CONCLUSION

In a nutshell, the acoustic characteristics, including jitter, shimmer,
NHR, and CPP is influenced by some aspects of personality traits and
psychological distress, such as agreeableness, conscientiousness,
depression, and anxiety. The majority of the observed correlations
between personality traits and psychological distress with acoustic

characteristics were in the functional dysphonia group. Contrary to
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AQVQ, the voice pathology type can be an effective factor in the rela-

tionship between personality traits and psychological distress with

acoustic characteristics in patients with dysphonia. The current find-

ings can be expanded and used to develop innovative multiparametric

assessment tests; these tools provide a more detailed picture of voice

in patients with functional dysphonia.
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