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ABSTRACT Developing portable computerized diagnostic tools for Parkinson’s disease (PD) based on
Parkinsonian dysarthria requires identifying the voice features most sensitive to PD symptoms. Numerous
studies have explored the correlations of various acoustic features with PD diagnosis and progression.
Despite achieving high accuracies in some cases, these proposed features or methods have not yet been
integrated into publicly available PD diagnostic tools due to their limited robustness. The Acoustic Voice
Quality Index (AVQI), introduced by Maryn, has the potential to be a voice severity measure capable of
distinguishing people with PD from healthy individuals. This study investigates the effectiveness of AVQI in
identifying people with PD and the reliable preprocessing techniques to compute AVQI from short-duration
sustained vowels. AVQI data extracted from the PC-GITA dataset underwent several statistical analyses to
compare the validity of AVQI using truncated and concatenated sustained vowels. Statistical distribution
and receiver operating characteristic (ROC) curve analyses were used to assess AVQI’s effectiveness. The
results demonstrate that AVQI can distinguish PD among female participants with an accuracy of 75.33%
and an area under the curve (AUC) of 0.74. These findings also confirm the suitability of using concatenated
sustained vowels for calculating AVQI from short recordings. They highlight AVQI’s potential application
in portable PD diagnostic tools, underscoring its relevance in clinical practice.

INDEX TERMS Hypokinetic dysarthria, dysphonia, voice quality, Parkinson’s disease, AVQI.

I. INTRODUCTION
Parkinson’s disease (PD) is a neurodegenerative disease that
is associated with the loss of dopaminergic neurons within the
substantia nigra [1]. It is ranked as the second most common
neurodegenerative condition after Alzheimer’s disease [1],
and its incidence is anticipated to increase to approximately
12.9 million individuals by 2040 [2]. PD is characterized
by various motor and non-motor deficits [3]. The current
standard for diagnosing PD includes a clinical evaluation
using either the Unified Parkinson Disease Rating Scale
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(UPDRS) [4] or the Hoehn and Yahr (H&Y) scale [5]. These
evaluations assess motor symptoms, such as tremors, rigidity,
bradykinesia, postural impairment, or dysarthria, and non-
motor symptoms, such as functional limitations and cognitive
decline [6].

Voice impairments have been reported to occur approx-
imately five years before motor symptoms develop [7].
Identifying the voice impairments may open the possibility of
the early detection of PD. These changes in voice are termed
hypokinetic dysarthria and impact approximately 90% of
individuals with PD [8]. Parkinsonian hypokinetic dysarthria
is characterized by dysphonic characteristics such as reduced
voice intensity, increased acoustic noise and nasality, reduced
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speech prosody, imprecise articulation, a narrower pitch
range, mono loudness, longer pauses, vocal tremor, breathy
voice quality, and disfluency [9].

Many studies have extracted acoustic features and inves-
tigated their correlation with PD diagnosis or progres-
sion [10]. The commonly extracted acoustic features are pitch
and formant frequency variation, number of pulses, jitter,
shimmer, autocorrelation, Mel-frequency cepstral coefficient
(MFCCs), and the harmonics-to-noise ratio (HNR) [11],
[12], [13], [14], [15]. The effectiveness of these features
was assessed using a range of statistical analyses, including
their statistical distribution, statistical hypothesis tests, and
machine learning approaches. Pah et al. [16], [17] and Motin
et al. [18] reported the effectiveness of using jitter, shimmer,
formants, and harmonic features in support vector machine
(SVM) models to identify people with PD (PwPD). Ali et al.
[19] developed a linear discriminant analysis (LDA) that used
the above features to detect PwPDwith an accuracy of>80%.
Tsanas et al. [20] used the MFCC features to classify PwPD,
achieving significant accuracy. Sakar et al. [12], [13] applied
machine learning and a wavelet-based model to sustained
vowel (SV) features to diagnose PD. However, the above
methods only extract acoustic features from SVs, which
limits their ability to fully capture the level of voice quality
related to dysarthria in PwPD.

Other studies have reported efforts to diagnose PD or
quantify dysarthria among PwPD using acoustic features
extracted from text reading, diadochokinetic, or other forms
of phonation. Vàsques-Correa et al. [21] developed an
automatic evaluation method to quantify dysarthria in PwPD
based on phonation, articulation, prosody, and intelligibility
features extracted from SVs, text reading, and diadochoki-
netic voice. Rusz et al. [22] developed a smartphone-based
method to capture the speech abnormalities of PwPD by
extracting acoustic features from sustained phonation, syl-
lable repetition, and monologue speech. While these studies
have achieved high accuracies, the proposed approaches have
not been developed into publicly available PD diagnostic
tools due to their lack of robustness. The performance of
the proposed methods decreases significantly when tested on
different datasets or demographics [23]. This shortcoming
highlights the need for an acoustic feature or voice quality
index that is more robust to demographic variability to
diagnose dysarthria in PwPD.

In recent years, studies [24], [25] have developed
computer-based tools or indexes to quantify voice quality
to replace perceptual assessment scales such as Roughness-
Breathiness-Hoarseness (RBH) [26]; Grade-Roughness-
Breathiness-Asthenia-Strain (GRBAS) [27]; or Consensus
Auditory-Perceptual Evaluation of Voice (CAPE-V) [28].
One voice quality index is the Acoustic Voice Quality
Index (AVQI) introduced by Maryn and Weenink [29], [30],
which is an objective measure of acoustic voice quality
that is correlated to auditory-perceptual ratings. The AVQI
has been validated across various languages, demographics,

and pathological conditions [30], [31], [32]. The AVQI
allows clinicians and researchers to develop computational
approaches to measure changes in voice quality with
pathological conditions such as PD.

While studies have sought to assess the effectiveness of
the AVQI for PD, most have not found any significant
correlations between the AVQI and PD diagnosis or severity.
Convey et al. [33] studied the relationship between the AVQI
and voice quality in PD and found that AVQI correlated
strongly with the Grade-Roughness-Breathiness-Asthenia-
Strain-Instability (GRBASI) [27] measure of perceptual
voice quality but weakly with the H&Y PD severity score.
Moya-Galé et al. [34] identified a change in the AVQI of
PwPD from before to after intensive voice and articulation
therapies. In the other longitudinal study, Convey et al. [35]
observed a statistical change in the AVQI of early-stage
PwPD over one year. Steurer et al. [36] studied the
characteristics of mild and moderate dysarthria in PwPD
and found a nonsignificant correlation between the AVQI
and voice function. Cushnie-Sparrow et al. [37] found no
significant correlation between the AVQI and the medical
conditions of PwPD.

To our knowledge, no published study has assessed the
ability of the AVQI to distinguish PwPD from healthy
individuals. One limitation in measuring the AVQI of PwPD
is their pathological and physical limitations in pronouncing
the required three-second SV recordings, which must be
addressed before the effectiveness of the AVQI for PD can
be assessed.

This study aimed to investigate the effectiveness of the
AVQI in diagnosing PD. It reports a statistical analysis of the
AVQI of PwPD compared to aged-match healthy subjects and
a preprocessing technique tomeasure theAVQI of individuals
with short SV recordings.

FIGURE 1. The distribution of sustained vowel (SV) /a/ duration in the
PC-GITA dataset.

II. METHODS
A. AVQI
The AVQI is a multiparametric index that estimates the
level of dysphonia. It was first introduced by Maryn et al.
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TABLE 1. PwPD clinical severity score.

in 2009 [38] and has been modified several times to the
current version of v.03.01 [30]. The AVQI equation combines
time, frequency, and quefrency domains. It includes the
smoothed cepstral peak prominence (CPPS), HNR, shimmer
local (Shim), Shim dB (ShdB), slope of the long-term average
spectrum (Slope), and tilt of the regression line through the
spectrum (Tilt), as shown in (1).

AVQIv.03.01 = 2.8902(4.152 − 0.177 CPPS − 0.006 HNR

− 0.037 Shim+ 0.941 ShdB+ 0.01 Slope

+ 0.093 Tilt) (1)

The CPPS is the main contributor of the AVQI [29], [39],
representing the distance between the first rahmonic peak and
the point with equal quefrency on the regression line through
the smoothed cepstrum.

The AVQI is linearly scaled between 0 and 10, with lower
values indicating higher acoustic voice quality (a lower level
of dysphonia). The AVQI threshold for being considered
dysphonic varies between languages [30]. In the context of
this work, the dysphonia threshold was 2.28 [40]. The AVQI
is calculated from voiced segments of phonetically balanced
continuous speech (CS) concatenated with three-second
SV /a/ voice samples.

B. DATASETS
The AVQI values measured and analyzed in this work were
computed from the voice recordings in the PC-GITA dataset
provided by Orozco-Arroyave et al. [41]. The recordings
were obtained from 100 native Colombian-Spanish speakers,
including 50 PwPD and 50 healthy controls (HCs). Each
group consists of 25 male and 25 female participants. Table 1
presents the clinical score of PwPD. The table indicates
a match between UPDRS and H&Y scores of male and
female PwPD. The HC group was age-matched with the
PwPD group. This data collection protocol was approved
by the Ethics Committee of the Clìnica Noel, in Medellìn,
Colombia.

The voices were recorded in a noise-controlled booth
using a professional omnidirectional microphone, and the
recordings were stored as ‘‘wav’’ files with a sampling rate
of 44,100 Hz and 16-bit resolution.

The PC-GITA dataset contains the recordings of three
repetitions of SVs /a/, /e/, /i/, /o/, and /u/, diadochokinetic
recordings, and the recording of CS as text readings.
When calculating the AVQI, this work only considered
the recordings of the SV /a/ at normal pitch and volume.
As suggested by Hernàndez et al. [40] for Spanish speakers,

the phonetically-balanced CS text reading was truncated to
contain only the first 33 syllables as follows: ‘‘Ayer fui al
mèdico. Què le pasa? Me preguntò. Yo le dije: Ay doctor!
Donde pongo el dedo me duele. Tiene la’’.

The AVQI calculation requires a recording of SV /a/ with a
three-second duration. However, due to the pathological and
other physical capabilities of the subjects in the PC-GITA
dataset, only 30.7% of HC recordings and 42.0% of PwPD
recordings have a duration of ≥ 3 seconds (Figure 1).

C. AVQI WITH SHORT SUSTAINED VOWEL
Since the duration of /a/ in most of the recordings in the
PC-GITA dataset was less than 3 seconds (Figure 1), ), it was
necessary to investigate the validity of calculating the AVQI
for individuals with shorter recordings of /a/. A statistical
analysis was conducted to validate calculating the AVQI from
shorter SV recordings. This experiment only considered the
subjects with more than 3-second recordings of /a/ and used
the 33-syllable CS text reading recordings from the subjects.
Their AVQIs were compared between the full three-second
recordings of /a/ (AVQI3 sec) and truncated recordings of /a/
(AVQI< 3 sec), i.e., 2.5 s, 2.0 s, 1.5 s, 1.0 s, and 0.5 s.

The validity of the AVQIs was assessed based on the cor-
relation coefficient (R2) and a probability test comparing the
slope and intercept similarity between the linear regression
model (2) and the ideal condition if the two measurements
were identical (3).

AVQI<3 sec = a1 AVQI3 sec + a0 (2)

AVQI<3 sec = AVQI3 sec (3)

The slope and intercept similarity were investigated using
the t-statistic of the two-sided hypothesis test [42]. The two
models were considered dissimilar if pslope and/or pintercept
were below 0.05.

D. AVQI WITH CONCATENATED SUSTAINED VOWEL
We investigated an alternative strategy for calculating the
AVQI for individuals with short recordings of /a/ by con-
catenating these short SV recordings. The experiment setting
was similar to the above experiment, but the AVQI< 3 sec
was calculated using a short vowel recording that had been
concatenated several times to create a three-second recording.
A similar statistical analysis was applied to confirm the
validity of AVQI calculated using this strategy. Figure 2
illustrates the setup of the two experiments.

E. STATISTICAL ANALYSIS OF AVQI
After investigating the validity of the proposed method to
calculate the AVQI for individuals with SV recordings of <3
seconds, the validated method (using concatenated vowels)
was used to calculate the AVQI of all subjects in the PC-
GITA dataset. The AVQI was calculated using the AVQI
v.03.01 written in Praat code [43], downloaded from the site
provided by Curtis [44].
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FIGURE 2. The setup of the experiments to validate the AVQI calculation strategy with short and
concatenated SV recordings.

The AVQI was calculated using the SV /a/ and the
33-syllable phonetically-balanced CS text reading. TheAVQI
was calculated using the three SV repetitions. In total, there
were 150 AVQIs for PwPD and 150 AVQIs for the HCs.

Statistical analysis, performed using MATLAB 2022
(MathWorks), was conducted to investigate the ability
of the AVQI to discriminate PwPD from HCs. The
Anderson–Darling test [45] indicated that the AVQI of both
groups was non-normally distributed. The effectiveness of the
AVQI was assessed by observing the statistical distribution
of the two groups, the p-value of the Mann–Whitney U
test [46], the Cohen’s d effect size [47], and the area-under-
the-curve (AUC) of Receiver Operating Characteristic (ROC)
curve [48]. The 95% confidence level was considered for the
Mann–Whitney U test, and a p-value of <0.05 was considered
statistically significant. The ROC curve was also used to
identify the optimum AVQI threshold to classify PwPD from
HCs. The R2 of the linear regression model was calculated
to investigate correlations between the AVQI and clinical
UPDRS and H&Y PD scores and age.

III. RESULTS
A. VALIDITY OF AVQI WITH SHORT SUSTAINED VOWEL
Figure 3 presents the correlation between the ideal AVQI
calculated based on SV /a/ with a three-second duration
and the AVQI calculated based on SV /a/ recordings of

<3 seconds. Five correlations are shown for five different
durations of SV /a/ (i.e., AVQI2.5 sec, AVQI2.0 sec, AVQI1.5 sec,
AVQI1.0 sec, and the AVQI0.5 sec). The plots show the
distribution of the AVQI values, the linear regression model
(blue line), and the ideal regression model if the AVQI
calculated based on shorter /a/ recordings is the same as the
AVQI calculated based on a three-second SV /a/ recording
(red line).

AVQI3.0 sec and AVQI2.5 sec (Figure 3a) were significantly
and strongly correlated (R2 = 0.9894), with the blue and the
red lines visually overlapping. However, pintercept was <0.05,
indicating that AVQI2.5 sec differed statistically from the ideal
AVQI3.0 sec.
The shorter the SV /a/ duration, the more invalid the

calculated AVQI (Figure 3b-e). While R2 remained >0.8,
pslope and pintercept were significant (<0.05), indicating
AVQI< 3 sec ̸= AVQI3 sec, as also confirmed by the lines in
the figures. A shorter SV /a/ duration resulted in a higher
AVQI.

B. VALIDITY OF AVQI WITH CONCATENATED SUSTAINED
VOWEL
The results of the experiment investigating the validity of
the AVQI calculated from concatenated SV recordings are
presented in Figure 4. The three-second SV recordings were
created by concatenating short segments multiple times to
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FIGURE 3. The correlation between AVQIs calculated from three-second SV /a/ recordings (AVQI3 sec) and from truncated SV /a/
recordings (AVQI< 3 sec). The blue line represents the linear regression model, and the red line (Y = T) represents the ideal similarity
between AVQI3 sec and AVQI< 3 sec.

FIGURE 4. The correlation between AVQIs calculated from three-second SV /a/ recordings (AVQI3 sec) and from truncated SV /a/
(AVQI< 3 sec) concatenated into three-second recordings. The blue line represents the linear regression model, and the red line (Y = T)
represents the ideal similarity between AVQI3 sec and AVQI< 3 sec.

achieve a total duration of ≥3 seconds. Specifically, SVs
with durations of 2.5 s, 2.0 s, and 1.5 s were duplicated and
concatenated once, while SVs with durations of 1.0 s and

0.5 s were duplicated and concatenated three and six times,
respectively. The inputs to AVQI calculation were the first
3.0 s of the concatenated SVs.
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FIGURE 5. Statistical distribution of the AVQIs of HC and PwPD. The green dashed line represents the AVQI threshold of 2.28.

The figure shows that the AVQI calculated based on
these concatenated SVs was statistically similar to the AVQI
calculated using continuous three-second SVs. TheR2 ranged
from 0.9472 to 0.9883, and all pslope and pintercept were>0.05.
These results confirm the validity of calculating the AVQI
based on concatenated SV /a/ recordings.

C. STATISTICAL DISTRIBUTION OF AVQI
Figure 5a shows the statistical distribution of the AVQI of the
HC and PwPD groups. The mean AVQI was lower in the HC
group than in the PwPD group and below the AVQI threshold
level of 2.28 [40], suggesting a better voice quality among
HCs than PwPD. The mean AVQI of the PwPD was slightly
above the AVQI threshold.While the two distributionsmostly
overlapped, the p-value of the Mann–Whitney U test and
Cohen’s d (effect size) of 0.69 indicates a fair separation
between the two distributions.

The boxplots in Figures 5b and 5c show that the separation
of the AVQI distribution between PwPD and HCs was
only evident among female participants, with a p-value of
<0.05 and Cohen’s d (effect size) of 1.07. In contrast, the
AVQI distribution among male participants did not differ
significantly between PwPD and HCs. This result indicates
the effectiveness of the AVQI in differentiating PwPD from
HC, but only among females.

The effectiveness of the AVQI in discriminating PwPD
from HCs among female participants is illustrated in
Figure 6 and 7. The ROC curve of female participants in
Figure 6 has an AUC of 0.74 with the optimum AVQI
threshold of 2.31. Figure 7 compares the confusion matrix
of male and female participants when discriminating PwPD
based on the AVQI with a threshold of 2.31. Any participants
with an AVQI above the threshold were predicted as
PwPD, and vice versa. The classification approach among

female participants showed a promising accuracy of 75.33%
with a precision of 88.00% and an F1-score of 70.40%.
The classification approach also had a significantly high
selectivity of 92.00% with a fair sensitivity of 58.67% among
female participants.

The correlations of AVQI (all participants, males only,
and females only) with UPDRS scores, H&Y scores, and
age were investigated using the R2 of the linear regression
model. All the calculated R2 were significantly low (0.0013≤
R2 ≤0.1269), indicating a lack of correlation between the
AVQI and the commonly used PD diagnostic scores and age.

FIGURE 6. The ROC curve of AVQI among female participants.

IV. DISCUSSION
Numerous studies have explored the usefulness of the AVQI
in diagnosing PD or monitoring its progression [33], [34],
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FIGURE 7. The confusion matrix for AVQI among male and female participants.

[35], [36], [37]. Some have identifiedAVQI changes in PwPD
following speech therapy or as the disease becomes more
severe. However, no significant correlation has been found
between AVQI and PD clinical scores, and the effectiveness
of the AVQI in distinguishing PwPD from HC has not been
evaluated.

This study investigated the effectiveness of the AVQI in
identifying PwPD and validated a preprocessing technique to
calculate the AVQI for individuals with short SV recordings.
It had three major findings: (1) concatenating short SV /a/
recordings to achieve a total SV duration of three seconds
was a valid method to calculate the AVQI for individuals
with short SV /a/ recordings, (2) the AVQI is effective in
discriminating PwPD from HC among females, and (3) the
AVQI is weakly correlated with PD clinical scores and age.

Due to pathological and physiological conditions, PwPD
often find it difficult to produce a three-second SV in one
breath. Our statistical analysis confirmed that the AVQIs
calculated based on concatenated short SV recordings were
as accurate as those calculated based on a continuous
three-second SV recording (R2 > 0.94 and pslope and
pintercept > 0.05) for all examined short SV durations, starting
from 0.5 s. This finding is expected because the calculation
of AVQI v.03.01 already uses the concatenation process [29].
AVQI v.03.01 involves fragmenting the voiced sections of
CS, removing the silent sections, and concatenating the
voiced frames of the CS to form a continuous CS of about
three seconds. This result establishes a scientific basis for
using this approach to calculate the AVQI for PwPD with
short SV recordings. It can also be used to calculate the AVQI
for those with short SV recordings in other applications or
purposes.

A notable finding of this study is the efficacy of the
AVQI to statistically distinguish PwPD from HCs among

females. The two distributions were significantly separated,
with a p-value of <0.05, an effect size of 1.07, and an AUC
of 0.74. However, this separation was not observed among
male participants. This finding suggests that dysphonia
symptoms are present in female PwPD and that the AVQI can
effectively quantify these symptoms. Conversely, it suggests
the possibility of fewer dysphonia symptoms in male PwPD
or limitations in the ability of the AVQI to assess dysphonia
in male PwPD.

The differences in dysphonia symptoms between male
and female PwPD have been previously reported. Pah et al.
[49] reported a significant increase in apparent vocal tract
length (AVTL) among male PwPD, which was not observed
among female PwPD. The phenomenon was observed in
two datasets: PC-GITA and the Italian Parkinson’s Voice and
Speech Dataset. Hejná et al. [50] observed the cepstral peak
prominence (CPP) of males and females in two languages
(Czech and Danish) and found that female speakers were
breathier than male speakers.

One possible explanation for this phenomenon is that
vocal tract anatomy differs between males and females [51].
However, additional research is necessary to explore the
pathological and physiological basis of this finding and
investigate which vocal features are most influenced by
the differences in dysphonia symptoms between males and
females.

The ROC curve indicates the optimal AVQI threshold
(2.31) to distinguish female PwPD from HCs. This threshold
is almost similar to the dysphonia threshold (2.28) suggested
by Hernàndez et al. [40]. This similarity confirms the ability
of the AVQI to detect the level of dysphonia among female
PwPD. Classifying female PwPD based on this threshold
achieved a promising accuracy of 75.33% with a precision
of 88.00%.
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The absence of correlations between the AVQI and the
widely used PD clinical scales documented in this study
aligns with findings reported in other studies [33], [36], [37].
Their absence can be explained by scales such as the UPDRS
and H&Y assessing PD severity through comprehensive
scoring of diverse symptoms, encompassing both motor and
non-motor aspects.

Overall, this study found that the AVQI effectively
identified female PwPD. However, the limitation of this study
was that it only examined one dataset. The generality of its
findings should be investigated in other datasets with different
languages and demographic settings. While the classification
based on the AVQI achieved high accuracy among female
participants, its sensitivity still needs improvement, possibly
by combining it with other voice quality indexes.

V. CONCLUSION
This study investigated the efficacy of the AVQI in detecting
PD. Its findings show that the AVQI accurately distinguished
PD among female participants. It also validated concatenat-
ing short SV recordings as a reliable preprocessing method
for calculating the AVQI. This finding opens the possibility
for developing portable computerized methods or devices to
identify PD based on voice quality that will help improve the
quality of life of PwPD.
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The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

2013 64
2014 124
2015 236
2016 825

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites / Doc. (4 years) 2013 0.000
Cites / Doc. (4 years) 2014 3.703
Cites / Doc. (4 years) 2015 4.904
Cites / Doc. (4 years) 2016 5.955
Cites / Doc. (4 years) 2017 5.907
Cites / Doc. (4 years) 2018 5.375
Cites / Doc. (4 years) 2019 5.704
Cites / Doc. (4 years) 2020 4.795
Cites / Doc. (4 years) 2021 4.855
Cites / Doc. (4 years) 2022 5.338

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Self Cites 2013 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

2013 18.75
2014 41.13

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Non-citable documents 2013 0

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Uncited documents 2013 0
Uncited documents 2014 28
Uncited documents 2015 65
Uncited documents 2016 82

% Female Authors

Evolution of the percentage of female authors.

2013 15.42
2014 18.01
2015 20.80
2016 24.39
2017 24.91
2018 27.16

Documents cited by public policy (Overton)

Evolution of the number of documents cited by public

policy documents according to Overton database.

Overton 2013 0
Overton 2014 0
Overton 2015 0
Overton 2016 0
Overton 2017 0

Documents related to SDGs (UN)

Evolution of the number of documents related to

Sustainable Development Goals de�ned by United Nations.

Available from 2018 onwards.

SDG 2018 1004
SDG 2019 2566
SDG 2020 3552
SDG 2021 2760

Estimated APC

It estimates the article processing charges (APCs) a

journal might charge, based on its visibility, prestige, and

impact as measured by the SJR. It does not re�ect the

actual APC, but rather a calculated approximation based on

journal quality.

2013
2014 3232

Estimated �nancial value

It represents the potential �nancial worth of a journal. It is

obtained by multiplying the journal's Estimated APC by the

total number of citable documents published over the past

�ve years. This value re�ects the hypothetical revenue a

journal could generate based on its estimated publication

costs and scholarly output.

2013
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