
ACOUSTIC ANALYSIS OF VOICE OF INDIVIDUALS WITH DIFFERENT
PRAKRUTI

Joshi Namita Amey1, Ambekar Sneha Bhalchandra2, Kirane Nikita Uday3, Indapurkar
Kavita Vinayak4

1Associate Professor, 2,3Undergraduate Student, 4Head of Department
School of Audiology & Speech Language Pathology

Bharati Vidyapeeth Deemed University, Pune, Maharashtra, India

INTRODUCTION
“Prakruti” is a Sanskrit term

which means nature/constitution of an in-
dividual. The balance or imbalance of
three Doshas; Kapha (mucous, lubricating
and protective substances), Vata (air,
movement, regulatory and controlling
phenomenon), and Pitta (bile, enzyme,
hormone and metabolizing substances)
defines Prakruti1. Permutations and com-
binations of these three Doshas, predomi-
nantly govern the overall characteristics of
an individual. Prakruti is said to be the
qualitative and quantitative unchangeable
trait a human posses in form of Dosha
predominance from birth to death2. Given
below are the characteristics of individuals
with different Prakruti3.
Kapha: Individuals with Kapha Prakruti
are hefty, short and stocky, with strong
musculature. They have relaxing ha-
bits/interests, thus have a soft and volu-
minous pulse; with stagnant performance

of activity and normal perspiration. They
are seen to be emotionally calm and at-
tached and have a soft, sweet and resonat-
ing voice. Slow, clear speech patterns with
weak long term memory are observed.

Vata: Individuals with Vata Prakruti are
lean and tall. They have fast rate of speech
and are talkative. They are seen to have
wavering emotions and are introspective,
shy and modest in nature. They are often
unsettled and impatient, but are adaptable
to change. They seldom show perspiration,
and demonstrate irregular and quick pulse.
They show irregular short term memory
and excellent long term memory.
Pitta: Individuals with Pitta Prakruti have
medium body weight, and body structure.
Thus they possess moderate body strength
resulting into excessive perspiration and
foul odour. They encompass fast pulse but
less in volume. They can be evidence for
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These traits are encoded within a specific range to express a particular Dosha (i.e. Kapha,
Vata, Pitta). Thus a large similarity is seen in traits across individuals with similar Doshas.
One such trait that is believed to be influenced by Prakruti is “voice”. The voice of an indi-
vidual is known to give an impression of individual’s physical as well as psychological
attributes. Keeping in mind the review of literature, the amount of research carried out on
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sharp and commanding voice with provoc-
ative speech pattern. They tend to have a
high temperament and powerful memory.
These characteristics are assumed to be
inherent qualities and are more or less av-
erage traits of the human beings. Like oth-
er traits, voice of an individual is believed
to be majorly influenced by Prakruti6.
Prakruti has been extensively researched
in the past. A study had revealed that un-
der normal circumstances, people with dif-
ferent Prakruti react differently when ex-
posed to similar situations. This phenome-
non was attributed to the different charac-
teristics inherited by individuals with dif-
ferent Prakruti1. Another study postulated
the inter-relationship between Prakruti-
ageing and concluded that ageing can be
delayed using appropriate dietary sche-
dules of different Prakruti4. Research has
also been done to list out the factors that
influence and are influenced by Prakruti5.
As depicted in Ayurvedic literature the
voice of an individual changes according
to his/her Prakruti6. However Prakruti of
an individual and his/her voice is not much
researched upon. Like Prakruti, voice is
also said to be an impression of an indi-
vidual’s personality. Though Prakruti and
personality cannot be considered as homo-
nyms; a similarity can be drawn between
the two. There have been attempts of stud-
ying relationship between emotions, per-
sonality and voice but there is a paucity of
research in relating acoustical parameters
of voice and Prakruti. Thus, the present
study is aimed at investigating the acoustic
changes observed in voice of individuals
with different Prakruti.

MATERIALS AND METHODS:
Forty three participants in the age range of
18-21years were selected for the study.
They consisted of thirteen males and thirty

females. Informed consent was priory tak-
en from all participants. A protocol was set
for acoustic analysis of voice and all par-
ticipants were made to undergo this proto-
col. The acoustic analysis of voice was
carried out using CSL 4500 MDVP (Multi
Dimensional Voice Profile) for obtaining
acoustic parameters. Five acoustic parame-
ters were selected for the study, namely;
Fundamental frequency (F0) refers to av-
erage value for all extracted momentum
pitch periods; Jitter (Jitt) refers to the rela-
tive evaluation of the period to period
(very short term) variability of the pitch
within the analyzed voice sample; Shim-
mer (Shim) refers to the relative evaluation
of the period to period variability of the
peak to peak amplitude within the ana-
lyzed voice sample; Soft Phonation Index
(SPI) refers to average ratio of the lower
frequency harmonic energy in the range
70-1550 Hz to the higher frequency har-
monic energy in the range 1600-4200 Hz
and Noise to Harmonic Ratio (NHR) that
refers to average ratio of the inharmonic
spectral energy in the frequency range
1500-2500Hz to the harmonic spectral
energy in the frequency range 70-4500 Hz.
The participants were instructed to take a
deep breath and then produce vowel /a/ in
habitual pitch and sustain it until cessation
of breath. Recording of voice was done in
quiet environment with no distortion.
Since the physical characteristics and res-
piratory capacities have been specified to
be different for all three doshas, Maximum
Phonation Duration (MPD)7 and s/z ratio8

were calculated to evaluate their respirato-
ry control. All the participants were asked
to take a deep breath and produce vowel
/a/ at their habitual levels and sustain it to
maximum possible duration. This was
done three times and the longest duration
of /a/ production of all the three trials was
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considered to be the MPD for a particular
participant.9 Participants were asked to
take a deep breath, produce sounds /s/ and
/z/ and sustain until cessation of breath.
Ratio between /s/ and /z/ value was calcu-
lated to obtain s/z ratio. Similar values
MPD and s/z ratio were set as the inclu-
sion criteria so as to nullify the physiologi-
cal effect on pitch and intensity parame-
ters. Each participant was evaluated for
his/her type of Prakruti through question-
naires by an Ayurveda professional. Ten
participants were found to have Kapha

Pradhan Pitta Prakruti; eight participants
had Vata Pradhan Pitta Prakruti; three
had Vata Pradhan Kapha Prakruti; twelve
had Pitta Pradhan Kapha Prakruti; eight
had Pitta Pradhan Vata Prakruti and two
had Kapha Pradhan Vata Prakruti.
RESULTS/OBSERVATIONS: MANO-
VA was carried out to see the statistical
analysis between the parameters across
different Prakruti.
F0: Fig.1 represents the mean scores of F0
across gender for Prakruti.

Fig.1: Mean scores of F0 across Prakruti
and gender.
As shown in Fig.1 the mean values ob-
tained for F0 across Prakruti and gender
shows a rise fall pattern. The overall mean
value for Vata is 227.60 for females and
116.29 for males. The mean for Pitta is
228.56 for females and 142.28 for males;
and for Kapha is 219.76 for females and

132.72 for males respectively. The multi-
variate tests showed significant results
(F=138.44(1), P<0.01) for gender. Post-
hoc results indicated significant results in
Pitta Pradhan Kapha Prakruti across
gender as shown in Table 1.
Table 1: RESULTS FOR F0 ACROSS
PRAKRUTI.

Vata Pitta Kapha

Vata 1.00 0.17 0.83

Pitta 1.00 .006**
Kapha 1.00

**Significance at 0.01 levels.
The significant results can be justified
firstly as the largest number of participants
of the study were of Pitta Pradhan Kapha
Prakruti than any other combination. Se-

condly literature postulates that variations
in the length of the vocal tract, anatomical
differences of the vocal tract, resonating
quality of voice etc. may contribute to the
variations in F010,11,12. Thus gender wise
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differences in F0 must have been ob-
served.

Jitt: Fig.2 represents the mean scores of
Jitt across gender for Prakruti.

Fig.2: Mean scores of Jitt across Prakru-
ti and gender.
As shown in Fig.2 the mean values ob-
tained for Jitt across Prakruti and gender
shows a variable pattern. The overall mean
value for Vata is 1.18 for females and 0.80
for males; for Pitta is 1.24 for females and
0.80 for males; and for Kapha is 0.89 for
females and 0.68 for males. The results of
MANOVA indicated no significant result

(F=1.74 (1) P>0.05). Jitt indicates varia-
tion in F0. Since the sample considered
was of sustained phonation, it was obvious
to have minimum difference in F0 varia-
tion across samples. Future studies need to
be done on gliding or conversation sam-
ples to measure significant Jitt results.
Shim: Fig.3 represents the mean scores of
Shim across gender for Prakruti.

Fig.3: Mean scores of Shim across Prakruti
and gender.
As shown in Fig.3 the mean values obtained
for Shim across Prakruti and gender shows a
rising pattern. The overall mean value for Vata
is 3.61 for females and 3.49 for males; for Pitta

is 3.89 for females and 3.50 for males; and for
Kapha is 4.22 for females and 3.36 for males.
The results of MANOVA indicated no signifi-
cant result (F=0.19 (1) P>0.05). Post-hoc re-
sults indicated insignificant results for Shim.
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SPI: Fig.4 represents the mean scores of SPI across age and gender for Prakruti
.

Fig.4: Mean scores of SPI across Pra-
kruti and gender.
As shown in Fig.4 the mean values ob-
tained for SPI across Prakruti and gender
shows a variable pattern. The overall mean
value for Vata is 23.86 for females and
18.71 for males; for Pitta is 25.17 for fe-
males and 14.00 for males; and for Kapha
is 20.76 for females and 13.28 for males.
The results of MANOVA indicated signif-
icant result (F=15.37 (1) P<0.01). Post hoc

results indicated insignificant results for
SPI.

SPI is an evaluation of the poor-
ness of high frequency components that
may be an indication of loosely adducted
vocal folds during phonation. Studies
postulate that alterations in the structure of
the vocal tract indicate differences in SPI
values13,14, thus justifying the result.
NHR: Fig.5 represents the mean scores of
NHR across age and gender for Prakruti.

Fig.5: Mean scores of NHR across Pra-
kruti and gender.

As shown in Fig.5 the mean values
obtained for NHR across Prakruti and
gender shows a variable pattern. The over-

all mean value for Vata is 0.13 for females
and 0.14 for males; for Pitta is 0.12 for
females and 0.13 for males; and for Kapha
is 0.12 for females and 0.12 for males. The
results of MANOVA indicated no signifi-
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cant result (F=0.40 (1) P<0.05). NHR was
obtained within normal limits as number
of harmonics was more than the level of
noise. This ratio was found to be below
one which is considered to be good for
speech quality.

DISCUSSION:
To summarize, there is a high pos-

sibility that the postulated voice differenc-
es among individuals with different Pra-
kruti in the literature are not acoustically
identified. Among the parameters explored
in the present study only F0 and SPI have
shown significant difference across differ-
ent Prakruti. However this difference may
not be completely contributed to the types
of Prakruti since these two parameters al-
so have gender wise significant difference
across the population. The present study
also supports the literature which shows
the gender wise change in F0 and SPI
among the other acoustic parame-
ters10,11,12,13,14. Thus we may infer that
there is a need to find out the differences
with other acoustical parameters which are
not gender sensitive such as LTAS, for-
mant analysis. The differences observed in
the present study across the acoustic para-
meter are not due to Prakruti but due to
the gender wise differences15,16. Hence the
study needs to be done on a larger popula-
tion to verify the differences stated by
classical texts of Ayurveda.

CONCLUSION
The present study concludes the

possibility of analyzing the voice acousti-
cally across different Prakruti. The present
study also gives the directions for further
research. Further research can include the
above mentioned parameters which are not
gender specific and should correlate with
different types of Prakruti.
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