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CHAPTER 1

INTRODUCTION

The voice is a fundamental human communication tool that serves various
essential purposes beyond simply conveying words. It plays a crucial role in
communication by enhancing interactions, expressing emotions, building identity,

conveying meaning and enriching and fostering connections.

A normal voice refers to the standard and healthy vocal characteristics exhibited
during speech. It encompasses various aspects of vocal production that contribute to
effective communication. While there is a wide range of natural variations in voice
quality, a normal voice generally exhibits appropriate pitch, adequate loudness, and

meaningful inflections in speech (Boone et al., 2014).

A normal voice should be pleasant to listen to with the right amount of nasal
and oral resonance, loudness, and habitual pitch level for the person's age, size, and sex
(Wilson,1972). Any deviations/disturbances to these parameters may affect the normal

quality of voice, resulting in abnormal voice or a voice disorder.

The abnormal/disordered voice may comprise hoarse, harsh, or breathy voice
quality with abnormal loudness, inappropriate pitch for age, size, or gender, and

unsuitable stress or intonation patterns (Wilson, 1972).

An individual’s voice is an essential feature that has multiple impacts on
personal life, identity, health, social, career and professional life. An individual
involved in professional voice use is more prone to voice issues (Verdolini & Raming,
2001). Often Professional Voice Users (PVU) extend their voice beyond the limit,

which could lead to vocal trauma with reduced laryngeal functions.



Although the voice is not used much in the work environment, some of the
voice-related issues are also seen in Non-Professional Voice Users and general
populations. Studies have reported that people working as labourers, clerks, factory
workers, librarians, sanitary workers, and security guards (Koufman & Isaacson, 1991,

Sheyona & Devadas, 2022) are more prone to voice issues.

Roy et al. (1995) conducted an extensive epidemiological study to estimate the
prevalence of risk factors for voice disorders in the general population. Both the
working and non-working individuals were surveyed and reported 29% lifetime
prevalence and 6.6% point prevalence of voice disorder. In addition, they identified that
women were at risk of developing voice issues, and the factors causing voice issues are
because of vocal demand, pattern of voice usage, oesophageal reflexes, frequent cold/

sinus infections and chemical exposures.

Vocal health in working conditions is a serious issue to be concerned about
regardless of whether one uses their voice professionally or not because voice issues
can induce stress that can affect psychological health, which can result in serious health

issues that have an impact on one's financial situation (Dietrich et al., 2008).

A prospective clinical study by Spina et al. (2009) examined the overall voice
quality of both professional and non-professional voice users concerning voice issues.
The study concluded that the voice disorders severely impacted the quality of life of all

the patients who participated.

Individuals involved in highly demanded voice use in the respective occupation
are likely to experience functional and biological laryngeal issues. It has been observed

that the individuals involved in teaching, singing, broadcasting, sales representing, and



drama-act are more susceptible to developing voice problems (Kosztyt, 2004). Apart
from the vocal demand, several research studies have revealed that physical workplace
factors like noise, reverberation duration, pollution, chemicals, and climatic changes
also influence the occurrence of voice disorders among occupational voice users

(Cutiva et al., 2015).

The potential occupational factors most often reported include excessive use of
one's voice at work (30%), much dust at work (26%), exposure to potent cleaning
chemicals and fumes (including paints), fungus (13%), and humidity (6%). The most
common complaints among men (47%) were their exposure to too much dust, and
fumes, at work (Villanueva, 2011). A study by Przysiezny & Prezysiezny (2015) also
reported similar causes, such as individuals in contact with chemicals, solvents, metal
fumes; poisonous gases, dust, and smoke are at risk of developing voice issues. A
significant concern is required regarding chemicals and environmental factors, as the
general population is commonly exposed to various work setups (Williams & Carding,

2015).

A study by Darshitha and Rajasudhakar (2022) examined the effect of chemical
exposure on voice through acoustic and perceptual voice symptoms and discomfort
scales. For this, eighteen male participants, aged 20-40 years, employed in the paint
production industry and exposed to chemicals like polyurethanes and isocyanides; and
age-matched eighteen male participants who were not exposed to chemicals as control
group were considered participants of the study. The results of the study revealed that
the participants exposed to chemicals had higher vocal tract discomfort and symptoms
such as dryness, burning, tickling, irritation, tightness, and pain sensations in the throat

compared to the control group. Similarly, the acoustic parameters such as fundamental



frequency, jitter, and shimmer were majorly affected in the chemical exposure group,

highlighting a confirmed chemical effect on abnormal vocal performance.

Kasbi et al. (2022) carried out a survey on voice issues who are exposed to
cosmetic chemicals regularly. 293 female participants who are involved in hairdressers
and other jobs were considered as participants. The survey examined the demographic
information, voice issues and symptoms, laryngitis, working circumstances, and
working features of each participant. Results showed hairdresser's group had a higher
prevalence (33.33%) of self-reported vocal issues than the other groups, making them
more vulnerable to acquiring voice disorders. Cough, hoarseness, and dryness of the

vocal tract were the most prevalent symptoms in the group of hairdressers.

The above studies show that individuals directly or indirectly exposed to
chemical substances have a chance of developing voice and vocal health-related issues.
Similar to these occupations, cooking is also involved in various usages of chemical

substances for the betterment of taste in food preparation.

Cooking is an applied science involving adequate ingredients and the ability to
fry them for the requisite period, using various suitable blends of spices to achieve the
desired flavour and taste (Joseph, 2016). In most cooking styles, stir-frying and deep
frying in oil at a very high temperature are commonly involved with using various food
ingredients. One of the studies by Lee et al. (2010) reported that individuals exposed to
Chinese cuisine oil vapours while cooking had a risk of developing lung cancer. The
International Agency for Research on Cancer (IARC, 2010) also highlighted that
emissions from high-temperature frying are probably carcinogenic to humans, and

precautions are needed for these conditions.



Some of the food additives used by the majority of chefs in commercial foods
are Sulphites, Sodium Nitrites, Aspartame (Adverse Reaction to Food Additives, 2023)
and Monosodium Glutamate (MSG) (Niaz et al., 2018). Exposure to Sulphites may
severely affect breathing and cause diarrhoea and other allergic reactions (Asthma and
Allergic Foundation of America, n.d.). Nitrites salts are frequently used in food as
preservatives and can also result in allergic reactions, nausea, and respiratory issues

(Witkowski et al., 2022).

MSG is the most commonly used preservative that imparts a distinct aroma to
processed foods known as ‘Umami’ and ‘Savoury’ as flavour sensations in Japanese
(Xiong et al., 2009). MSG is also called ‘Chinese Salt’ in most countries and is linked
with a variety of health issues such as obesity, Chinese restaurant syndrome, neurotoxic
effects and negative impact on the reproductive system (Niaz et al., 2018), headache

and migraine (Baad-Hansen et al., 2010), and kidney injury (Sharma, 2015).

Pacor et al. (2004) carried out a double-blind, placebo-controlled study of 226
persistent rhinitis patients aged 12 to 60 years to check whether ingestion of MSG or
consensual reduction of nasal peak inspiratory flow may cause sneezing and
rhinorrhoea and nasal blockage and nasal itching. A food additive-rich diet was given
for two weeks to the participants, and later, various challenges were administered in
double-blind, placebo-controlled manner. The results showed that 20 challenges with
Monosodium Benzoate (MSB) caused both sneezing and rhinorrhoea, nasal blockage,
and itching rhinitis symptoms with a reduction of nasal peak inspiratory flow. While 45
challenges caused rhinitis symptoms such as nasal blockage and itching without a
reduction of nasal peak inspiratory flow, 8 with monosodium glutamate, 7 with

erythrosine, 19 with monosodium benzoate, three with p-hydroxybenzoate, and wo



with tartrazine, respectively. With this, it was concluded that MSG can be an additive
factor in causing rhinitis. Chronic and allergic rhinitis may affect voice quality

(Develioglu et al., 2013) and could result in serious voice issues.

MSG sensitivity is widely known as Chinese restaurant syndrome, which causes
numbness, weakness, and heart palpitations (Kwok, 1968; Appaiah, 2010), asthma,
diabetes, and allergic rhinitis (Williams & Woessner, 2009; Shi et al., 2013;). The
adverse effects of consuming MSG may be cumulative, where the substance can result
in toxins over time. This cumulative toxicity is comparable to the Acharya Sushruta
idea of Dushi Visha in Ayurveda, which takes time to manifest and only manifests when
the conditions are favourable and do not induce symptoms immediately but may affect
the body and mind functions. Using such chemicals in regular cooking and inhalation
may also indirectly change the acoustic and aerodynamic features and cause voice

changes (Somnath & Chalakh, 2019).

These studies highlight that the person exposed to these chemicals can impact
respiratory functions, development of asthma, allergic rhinitis, gastritis, upper
respiratory tract infection (URTI), and other respiratory disorders. Chefs are the ones
who are regularly involved in cooking for an extended duration and are exposed to

chemical fumes in their occupation.

A chef is an individual who can prepare new recipes and uses cooking
techniques to maintain the proper proportions of ingredients to bring out the best flavour
and taste. Chefs use their understanding of what is occurring in our food at the
molecular level to develop fresh, delectable foods and cooking methods. They are often
exposed to cooking fumes directly with increased environmental temperature for an

extended duration to fulfil their job. Even though the chefs are professionally



recognised in the food industry, they may be more prone to develop health issues due

to these factors.

Chefs are more likely to acquire gastritis since they have short meal times; they
are also the most well-known working group to be exposed to occupational stress
factors (Cerasa et al., 2020) and severe respiratory issues due to the consumption of the
fumes of food additives like tasting powder, flavour enhancer, food dyes and

preservatives, spice powders, artificial food colours that they use in cooking regularly.

A case study by Pauly (2017) studied the effect of cooking in voice on a chef
working in a bar for two years. Results revealed that the chef had an abnormal change
in voice gradually; hoarseness and asthenic voice quality were associated with
dysphagia, and later was diagnosed as Amyotrophic Lateral Sclerosis (ALS). This
shows that chefs are the most neglected populations in health and clinical welfare, who
work under such environmental conditions for many years and are susceptible to
developing various respiratory, pharyngo-laryngeal, neurological, and health-related
issues. There are minimal studies that have examined the effect of these factors on the

health conditions of chefs that need to be explored.

Need for the study

Many questionnaires for perceptual and acoustical analyses have been carried
out widely to investigate the vocal features of professional voice users. Studies have
also shown that non-professional voice users are equally prone to voice disorders but
limited to specific numbers of research. Since voice issues have been demonstrated to
reduce the quality of life significantly, there is a need to research non-professional voice

users to raise public knowledge towards the significance of voice in one's life, risk



factors for voice issues, self-prevention techniques, and when to seek medical
professionals' help (Sheyona & Devadas, 2022). In addition, non-professional voice
users can be considered under various occupational settings with respective causative
factors for voice issues, especially people who work in contact with chemicals, solvents,
metal fumes, poisonous gases, dust, and smoke are at risk of developing voice issues

(Przysiezny & Prezysiezny, 2015) that need to be explored.

As the food industry proliferates, chefs may be more prominently exposed to
various chemicals as they use a variety of food additives in cooking and are directly
exposed to cooking fumes. These chemicals and cooking fumes may affect respiration
and voice, but there is dearth of literature on the impact of chemical substances on
chef’s vocal health. In order to understand the severity of the effect, there is a high
potential need to examine and explore the vocal problems and voice characteristics in

chefs, presently considered a growing occupation.

Aim

The current study aims to investigate the vocal problems and voice

characteristics of Indian chefs who use MSG in cooking.

Objectives of the study

1. To adapt a self-reported vocal problem questionnaire focused on Indian chefs.

2. To estimate the vocal problems of Indian chefs through an adapted
guestionnaire.

3. To measure the voice parameters of Indian chefs through the MDVP (Multi-

Dimensional VVoice Programme) voice analysis tool.



4. To estimate the voice parameters of Indian chefs perceptually using CAPE-V

(Consensus Auditory-Perceptual Evaluation of Voice quality).
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CHAPTER 2

METHOD

2.1 Study design:

The current study used survey research and standard group comparison research

design.

2.2 Participants:

A total of 50 chefs aged 20 to 50 years, participated in this study. Participants
were divided into two groups. Group | consisted of 30 chefs with a mean age range of
26 to 46 years. Those participants have experience of more than five years of exposure
to cooking for a minimum of 5 hours a day. All the Group | participants use MSG in
cooking. Group Il consisted of 20 chefs with a mean age range of 27 to 45 years. Those
participants have experience of more than five years and are exposed to cooking for a
minimum of 5 hours a day. All the Group Il participants use minimal or no usage of
MSG in cooking. Chefs were recruited from the Mysuru region, Karnataka. All the

participants were male in gender.

2.2.1 Exclusion criteria

e Participants who were chronic smokers or tobacco users were excluded from
the study.

e Participants with present respiratory tract infections were not considered for
the study.

e Participants with neurological deficits or speech problems were excluded from

the study.
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e Chefs who work in any other part-time job that involves vocal efforts and a
smoking environment were not considered for the study.
e Participants having any history of voice disorders before the chef occupation

were excluded from the study.

2.3 Ethical consideration

Before conducting the study, informed consent was obtained from each

participant.

2.4 Procedure

Phase 1: Development of the questionnaire and its administration

Development of the questionnaire

A questionnaire was developed seeking information on various factors such as
cooking information, preservatives used in cooking, vocal care, vocal difficulties, non-
vocal habits and medical history. The questions were developed based on the available
literature and with required adaptation. The questionnaire was developed in English.
Further questionnaire was validated by three speech-language pathologists (SLPs) and
two chefs. Based on the input from SLPs and chefs. The finalised questionnaire is
developed in English. Later, the questionnaire was translated into Kannada with the

help of the SLP and a Kannada literature person.

Administration of the questionnaire and analysis

The validated questionnaire included seven sections: Section | - General

Information; Section Il - Workplace/Feature information; Section Ill - Lifestyle
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information; Section IV -Voice care information; section V - VVocal habits information;

section VI- Vocal symptoms; section VII- Medical/ Surgical information.

The validated questionnaire was administered to Group | and Group Il
participants of the current study. The researcher approached them in person and briefed
them about the study procedure. Following that, the validated questionnaire was
provided to each participant, and they were instructed to complete the questionnaire.
Assistance and clarification were provided by the researcher whenever needed. The

responses elicited were subjected to descriptive analysis.

Phase 2: Obtaining voice samples from the participants and their analysis

Recording of voice samples from the participants

Voice samples from all the participants were obtained in a quiet room using a
digital voice recorder (Olympus LS-100). The recording was carried out in 44100Hz
sampling frequency and 16 quantisation bits. The microphone was placed 10 cm near
the participant’s mouth to avoid background noise. The following voice samples from

the participants of groups | and Il were obtained.

1. Phonation of Sustained vowel. Participants were asked to take a deep breath and
to sustain phonation of the vowel [a], individually at their comfortable pitch and
loudness for as long as possible. Each participant was asked to perform three
trials of sustained vowel phonation task with an interval of one minute between
each trial.

2. Standard Reading Passage in Kannada. Participants were instructed to read the
Kannada standard reading passage ‘“Bengaluru” (Shashidhar, 1984) fluently

without errors.
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3. Standardized CAPE-V sentences in Kannada. Participants were instructed to

read the six standardised CAPE-V Kannada sentences fluently without errors.

(Gunjawate et al., 2020)

The stimuli and the tasks were standard for both groups of participants. The

recorded voice samples were saved in .wav format and used for further analysis.

Analysis of voice samples

The obtained voice samples were subjected to the following analysis.

1. Phonation of sustained vowel the phonation of sustained vowels /a/, was

determined from the best of the three trials.

2. Multi-dimensional Voice Parameters. Each recorded sample of sustained vowel

[a] was extracted to Multi-Dimensional Voice Programme, Computerized

Speech Lab (CSL 4500) software. A stable portion of a minimum 3 seconds [a]

phonation sample of all the participants was subjected individually to analyse

the multi-dimensional voice parameters.

3. Auditory Perceptual Analysis. Each participant’s CAPE-V sentences, vowel [a]

phonation sample, and standard reading ‘Bangalore passage’ in Kannada were

combined individually to form a single audio sample and used for auditory-

perceptual evaluation. The audio samples of each participant were provided to

five qualified SLPs for perceptual rating and were blindfolded to the details of

the participants. The SLPs were asked to rate the overall audio samples using

CAPE-V, a 10mm visual analogue rating scale. Ten per cent of the audio

samples were used for test re-test reliability of the perceptual evaluation.
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2.5 Statistical Analysis

The obtained acoustics, auditory perceptual measurements and questionnaire
data of both groups of participants were tabulated and subjected to appropriate
statistical analysis using the IBM Statistical Package tool for the Social Sciences
(SPSS) software version 26. The research variables of the present study were as

follows:

Dependent variables: Multi-dimensional voice parameters, auditory perceptual

measures and responses to the questionnaire.

Independent variables: Participants of Group | and Il. Descriptive statistics was
used to obtain the frequency count and percentage from the questionnaire data.
Independent t-test and Mann- Whitney test statistical was used for MDVP and CAPE
V parameter. Pearson and Spearman correlation test was used to correlate CAPE-V and

MDVP parameters.
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CHAPTER Il

RESULTS

The current study uses questionnaires, acoustic, and perceptual analysis to
investigate vocal problems and voice characteristics of Indian chefs who use MSG in
cooking. The study included two groups of participants Group | — chefs who use MSG
in cooking and Group Il — chefs who won’t use MSG in cooking). Phonation and
reading samples were recorded and analysed to obtain acoustic, and perceptual
parameters in both groups. In addition, guestionnaire was used to examine the self-

perceptual measures of vocal characteristics.

The following statistical analysis was carried out in the study;

1. The descriptive statistics were applied to the responses obtained from the
questionnaire using the frequency distribution.

2. A test of normality was carried out for acoustic and auditory perceptual
measures in order to decide on appropriate inferential statistic tests for each
parameter.

3. The parametric, independent t-test and Non-parametric, The Mann- Whitney
test statistical analysis for MDVP and CAPE V parameters.

4. Spearman correlation test was used for test-retest reliability of MDVP
parameters and Pearson correlation was used for test-retest reliability of the
CAPE-V parameter.

5. Cronbach's alpha was used for inter-rater reliability of CAPE-V parameters.

6. Pearson and Spearman correlation coefficient was used for MDVP and CAPE-

V correlation
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3.1 Development and validation of questionnaire

Based on the requirements of the needs the questionnaire was formulated and
was content validated by three SLPs and two professional chefs. The reviewers
provided few suggestions to implement information on work environment as could be
significant factor for better outcome measures. After implementing the suggestions and
modifications provided by reviewers the finalized questionnaire was developed. The
finalized questionnaire consists of seven sections such as (i) General information (ii)
Workplace/Feature (iii) lifestyle (iv) Voice care (v) Vocal habits (vi) Vocal symptoms
and (vii) Medical/Surgical information that elicit the general health and vocal

characteristics.

3.2 Frequency of vocal problem elicited from the questionnaire

The questionnaire was administered to both groups, and the vocal and health
characteristics responses were obtained from each participant. The frequencies of

responses were tabulated, and the descriptive statistical analysis was carried out.

The frequency distribution and the percentage count of vocal problem elicited from the

questionnaire are displayed from Table 1.1 to 1.8.

Section I: General information

Table 1.1: Frequency counts and percentages of general information

Q.N . Frequency Percentage
o Question Response (out of 50) (%)
Q1 At what age did you start working as a 18- 25 44 88
chef? 26- 30 6 12
31- 40 0 0
41- 50 0 0
Q2 How many years of total working <5 years 0 0

experience do you have as a chef? 5-10 years 23 46



10-15

17

12 24
years

>15 years 15 30

Q3  What is the maximum number of hours <4 hours 0 0

you work as a chef? 4-6 hours 0 0

6- 8 hours 11 22

>8 hours 39 78

Q4  What is the minimum number of hours you <4 hours 0 0

work as a chef? 4-6 hours 0 0

6- 8 hours 11 22

>8 hours 39 78

Q5 Do you have a job, in addition to cooking,  Yes 0 0
that requires extensive voice use? No 50 100

Q6 Do you use mask while cooking? Yes 0 0
No 50 100

Q7 Do you use Mono Sodium Glutamate Yes 30 60
/Chinese salt /Ajinomoto in cooking? No 20 40

Q9 Do you have a history of ear infectionsor  Yes 1 2
hearing problems? No 49 98

Q10 Do you suffer from constant upper Yes 0 0
respiratory infections? No 50 100
Q11 What types of food do you cook? North Indian 11 22.0
South Indian 16 32.0
Chinese 10 20.0
Any other 13 26.0

Table 1.1 shows the frequency counts and percentages of general information.

The responses from the general demographic information shows that 88% (N = 44) of

participants were aged between 18 - 25 years, and 12% (N = 6) were within 26 - 30

years of the adult population. All the participants had more than five years of

experience: 05 - 10 years (N = 23, 46%), 10 - 15 years (N = 12, 25%) and >15 years (N

=15, 30%). A maximum of 78% (N = 39) of the participants were involved in cooking

for more than 8 hours, and 22% (N = 11) of participants for 6 - 8 hours. None of the

participants (N = 50, 100%) were involved in any other job apart from cooking and had

no history of hearing and respiratory problems. All the participants (N = 50, 100%)

reported not using a mask while cooking and in the case of use of MSG, 60% of the

participants (N = 30) are using it as a food ingredient in cooking. Majority of the
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participants were involved in cooking South Indian dishes (N = 16, 32%), following to
other dishes (N = 13, 26%), and limited on North Indian dishes (N = 11, 22%) and on

Chinese dishes (N = 10, 20%).

Section I1: Workplace/ work feature information

Table 1.2: Frequency counts and percentages of workplace/feature information.

Frequency Percent

Q.No. Question Response (out of 50)  age %

Q12 Do you involve in some behaviours such

as excessive talking, speaking loudly, es 17 34
yelling, and excessive throat clearing

during working time? No 33 66

Q13 Do you work/worked in a noisy Yes 29 58

environment No 21 42

Ityes, _ _ Soft 15 30

How noisy is the working environment? Moderate 26 52

Loud 9 18

Very loud 0 0

Q14 Is your working place dusty/smoky? Never 8 16

Rare 29 58

Sometimes 6 12

Often 6 12

Always 1 2

Q15 Are you exposed to extreme heat while Never 2 4

cooking? Rare 9 18

Sometimes 18 36

Often 10 20

Always 11 22

Q16 Do you work based on shifts or fixed Yes 2 4

timing? No 48 96

Q17 Do you work overtime? Yes 23 46

No 27 54

Q18 What is your workplace temperature? Very hot 20 40

Hot 17 34

Neutral 12 24

Cold 0 0

Very cold 1 2

Q19 Do you feel tired while working? Yes 6 12

No 44 88

Table 1.2 shows the frequency counts and percentages of workplace/feature
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information. From this section responses it was observed that only 34% of
participants (N = 17) reported of excessive talking, speaking loudly, yelling, and
excessive throat clearing during working time. Most of the participants (N = 29,
58%) reported that they work in moderate (N = 26) and loud (N = 9) level of noisy
environment. Majority of the participants reported that they are exposed rarely to
dusty/ smoky environment (N = 29, 58%), sometimes for extreme heat while cooking
(N = 18, 36%) and under very hot workplace temperature (N = 20, 40%). With
respect to work timings 48% of the participants (N = 48) work on fixed based with
overtime works (N = 23, 46%) and only 12% of participants (N = 6) reported of

tiredness on working.

Section I11: Lifestyle information

Table 1.3: Frequency counts and percentages of lifestyle information

Q.No. Question Response '(:orjﬁgf 28;/ Percentage

Q20 Do you consume the following foods Never 3 6
listed below? Rare 9 18

Spicy or oily food Sometimes 8 16

Often 15 30

Always 15 30

Extreme hot or cold items Never 10 20

Rare 22 44

Sometimes 12 24

Often 4 8

Always 2 4

Coffee, tea, cola, or other caffeine- Never 4 8
containing drinks Rare 4 8
Sometimes 7 14

Often 9 18

Always 26 52

Nonvegetarian food Never 6 12

Rare 3 6

Sometimes 19 38

Often 11 22

Always 11 22
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Q21 Do you have a habit of consuming Never 49 98
chewing gum/ pan/gutka/beeda? Rare 1 2
Sometimes 0 0

Often 0 0

Always 0 0

Q22 How many glasses of water do you drink  2-4 glasses 1 2
per day 4-8 glasses 0 0

8-10 glasses 4 8

>10 glasses 45 90

Q23 Do you avoid any specific food items? Yes 6 12
No 44 88

Q24  Areyou allergic to any specific food Yes 7 14
item? No 43 86

Q26 How many hours per day do you get to 3-4 hours 0 0
sleep? 4-5 hours 4 8

5-6 hours 9 18

>6 hours 37 74

Q27 Do you perform workouts/exercise like ~ Never 39 78
walking or yoga? Rare 3 6
Sometimes 3 6

Often 4 8

Always 1 2

Q28 Do you feel personal or professional Never 27 54
stress? Rare 11 22
Sometimes 3 6

Often 6 12

Always 3 6

Table 1.3 shows the frequency counts and percentages of lifestyle information.

The lifestyle information reported an equal 30% of each participant (N = 15) are

involved in consuming spicy or oily food often and always respectively. 44% of

participants (N = 22) are involved in taking extreme hot or cold items, 38% of

participants (N = 19) involved in consumption of non-vegetarian foods and majority of

them (N = 26, 52%) are involved in taking coffee, tea, cola, or other caffeine-containing

drinks regularly. Most of them (N = 45, 90%) reported that they are involved in drinking

more than 10 glasses of water per day and 98% (N = 49) are not having habit of

consuming chewing gum/ pan/gutka/beeda. Limited of participants are having a habit

of avoiding specific foods (N = 6, 12%) and are allergic to certain food items (N= 7,
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14%). 74% of participants (N = 37) reported of sleeping more than 6 hours and 78% of
them (N = 39) have not involved in any physical workouts/ exercises. Among 50

participants 23 of them reported certain levels of professional stress.

Section 1V: Voice care information

Table 1.4: Frequency counts and percentages of voice care information

Frequency Percentage

Q.No. Question Response (out of 50) %
Q29 How many hours per day do you use 2 hours 0 0
your voice? 2-4 hours 8 16

4-6 hours 29 58

>6 hours 13 26

Q30 Do you think your profession requires  Yes 13 26
extensive voice use? No 37 74

Q31 Do you feel concerned when you notice Yes 6 12
a change in your voice? No 44 88

Q34 Do you use any quick home remedies Never 35 70
to improve your voice? Rare 12 24
Sometimes 3 6

Often 0 0

Always 0 0

Q36  Are you aware of any voice-related Yes 1 2
problems? No 49 98

Q37 Do you think you have any voice Yes 1 2
problems? No 49 98

Table 1.4 shows the frequency counts and percentages of voice care
information. Based on the information on voice care, it was noted that 58% of
participants (N = 29) use their voice for 4-6 hours per day, whereas 26% use > 6 hours
(N = 13) and 98% of them (N = 49) are not aware of any voice disorders. Hardly 12%
of participants (N = 6) are concerned about their change in voice and 35% of them (N
= 35) never use any quick home remedies to improve the voice. Almost everyone (N =
49, 98%) reported of no voice problems and majority (N = 13, 26%) reported of not

thinking to use voice in profession extensively.
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Section V: Vocal habits information

Table 1.5: Frequency counts and percentages of vocal habits information

Frequency Percentage

Q.No. Question Response (out of 50) %
Q42 Do you indulge in long, continuous  Never 3 6
chats? Rare 27 54
Sometimes 8 16

Often 7 14

Always 5 10

Q43 Do you indulge in loud talking? Never 3 6
Rare 27 54

Sometimes 10 20

Often 8 16

Always 2 4

Q44 Do you indulge in screaming or Never 9 18
shouting? Rare 26 52
Sometimes 8 16

Often 7 14

Always 0 0

Q45 Do you clear your throat? Never 23 46
Rare 14 28

Sometimes 7 14

Often 1 2

Always 5 10

Q46 Do you believe that you are using Never 30 60
your voice unnecessarily? Rare 13 26
Sometimes 5 10

Often 1 2

Always 1 2

Q47 Do you have habit of singing Never 26 52
loudly? Rare 16 32
Sometimes 2 4

Often 5 10

Always 1 2

Table 1.5 shows the frequency counts and percentages of Vocal habits information.
54% of the participants (N = 27) are involved in continuously chatting and talking
loudly. 52% of them are involved in screaming/ shouting rarely (N = 26) and more than

quarter percentage of participants are rarely involved in throat clearing (N =14, 28%),
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use of voice unnecessarily (N = 13, 26%) and have a habit of singing loudly (N = 16,

32%).

Section VI: Vocal symptoms information

Table 1.6: Frequency counts and percentages of vocal symptoms

Frequency Percentage

Q.No. Question Response (out of 50) %
Q48 Have you had episodes of voice  Never 50 100
problems that have interfered Rare 0 0
with your profession/job? Sometimes 0 0
Often 0 0
Always 0 0

Table 1.6 shows the frequency counts and percentages of VVocal symptoms. In
this section, none of the participants reported any episodes of voice problems that affect

their job.

Section VII: Medical/ surgical Information

Table 1.7: Frequency counts and percentages of medical/ surgical information

Frequency

Q.No. Question Response (out of 50) Percentage
Q50 Have you experienced any voice  Never 50 100
problems in the past that required Rare 0 0
you to seek professional help? Sometimes 0 0
Often 0 0
Always 0 0
Q51  Are you prone to recurrent Yes 5 10
problems affecting your voice? No 45 90
Q52 Do you take medications for Never 30 60
hypertension/diabetes/ systemic  Rare 2 4
disorder/acidity? Sometimes 8 16
Often 2 4
Always 8 16
Q53 Do you have any thyroid Yes 0 0
problems No 50 100
Q54  Are you under medication for Yes 0 0
any hormonal issues No 50 100




24

Table 1.7 shows the frequency counts and percentages of vocal symptoms. This
section reported that all the participants are free from the experience of voice problems,
no thyroid and hormonal problems, but 10% of participants (N = 5) suspect to develop
recurrent voice problems. 16% of each participant (N = 8) are under medications to

acidity sometimes and for hypertension/ diabetes always.

Vocal symptoms across various cooking conditions

For question 49, the symptoms across three conditions were tabulated in Table
1.8. The symptoms were calculated as present and absent based on frequency count, that
is frequency of Never and rare has been considered as absent of vocal symptoms and

frequency of sometimes, often and always were taken as present of vocal symptoms.

It is observed that in Group I, Hoarseness voice quality was present 20% during
cooking and 3.3% after cooking. Whereas in Group Il there was 5% of hoarseness voice
quality during cooking. Among Group |, vocal fatigue/tiredness was present 16.7%
during cooking. Whereas in Group |1, 5% vocal fatigue/tiredness was present during

cooking.

In Group I, change in voice was present 3.3% before cooking. 13.3% during
cooking, 6.6% after cooking, whereas in Group Il, change in voice was not present.
Voice breaks / abrupt stops, Voice tremors/shakes, loss of voice were absent in both
Groups in all three conditions. In Group |, 3.3% reported trouble speaking softly during

cooking and 3.3% after cooking whereas Group Il had no difficulty in speaking softly.

In Group 1, 9.9% had trouble speaking loudly, during cooking and 3.3% after
cooking. Whereas Group 11 had 5% trouble speaking loudly after cooking. In Group I,

6.7% reported decreased pitch range, during cooking. Whereas Group Il had no
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decreased pitch range. In Group | 3.3% had trouble speaking in high pitch, before
cooking and 6.6% during cooking, whereas Group Il reported no difficulty speaking in
high pitch in any conditions. Group | and Group Il reported no trouble speaking in low

pitch in all three conditions.

In Group 1, 36.6% had throat dryness, during cooking and 13.3% after cooking,
whereas Group Il reported no throat dryness. Sore throat was present in 3.3% before
cooking, 30% during cooking and 30% after cooking whereas Group Il reported no sore
throat. In group I, choking/tickling sensation in the throat, was present in 6.7% during
cooking and 3.3% after cooking whereas in Group I, 5% had choking/tickling

sensation in the throat during cooking and 5% after cooking.

In Group I, tension or pain in throat was present 3.3% during cooking and 3.3%
after cooking whereas in group 11, there was no tension or pain in the throat reported.
In Group | frequent cough was present 13.3% during cooking and 3.3% after cooking
whereas in Group Il there was no frequent cough reported. In Group I reduced breath
was present in 13.3% during cooking whereas Group Il had no reduced breath
symptom. In Group | shortness of breath was present 3.3% during cooking whereas

Group Il reported no shortness of breath.
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Before Cooking

|

During Cooking

|

After Cooking

Param . Never Rare Sometime Never Rare Sometime Often Always Never Rare Sometime Often Always
eters P Frq % Frq % Frq % Frq % Frq % Frq % Frq % Frq % Frq % Frq % Frq % Frq % Frq %
H G-l 25 83.3 5 16.7 - - 13 433 11 367 5 16.7 1 33 - 20 667 9 30.0 - - 1 33 - -
G-11 19 95.0 5.0 - - 12 600 7 350 1 5.0 - - 20 100 - - - - - - - -
VE G-I 26 86.7 4 13.3 - - 11 367 14 467 5 16.7 - 23 767 7 23.3 - - - - - -
G-11 9 450 11 55.0 - - 9 450 10 500 1 5.0 - - 16 800 4 20.0 - - - - - -
cv G-l 27 90.0 2 6.7 1 33|24 800 2 6.7 3 10.0 1 33 - 27 90.0 1 3.3 1 3.3 1 33 - -
G-11 20 100 - - - - 20 100 - - - - - - 19 950 1 5.0 - - - - - -
VB G-I 29 96.7 1 3.3 - - 29 96.7 1 3.3 - - - - 29 96.7 1 3.3 - - - - - -
G-11 20 100 - - - - 19 950 1 5.0 - - - - 20 100 - - - - - - -
VT G-l 29 96.7 1 3.3 - - 27 900 3 10.0 - - - - 29 96.7 1 3.3 - - - - - -
G-11 20 100 - - - - 20 100 - - - - - - 20 100 - - - - - - - -
LV G-l 30 100 - - - - 29 96.7 1 3.3 - - - - 29 96.7 1 3.3 - - - - - -
G-11 20 100 - - - - 20 100 - - - - - - 20 100 - - - - - - - -
Tss G-l 29 96.7 1 3.3 - - 28 933 1 3.3 1 3.3 - - 29 96.7 - - 1 3.3 - - - -
G-11 20 100 - - - - 20 100 - - - - - - 20 100 - - - - - - - -
TsL G-l 29 96.7 1 3.3 - - 26 86.7 1 3.3 1 3.3 1 33 1 33|29 967 - - - - - - 1 33
G-11 20 100 - - - - 19 950 1 5.0 - - - - 19 950 - - 1 5.0 - - - -
DPR G-l 29 96.7 1 3.3 - - 26 86.7 2 6.7 2 6.7 - - 29 96.7 1 3.3 - - - - - -
G-l 20 100 - - - - 20 100 - - - - - - 14 700 6 30.0 - - - - - -
G-l 29 96.7 - - 1 33| 27 900 1 3.3 1 3.3 1 33 - 29 96.7 1 3.3 - - - - - -
TSHP
G-l 19 95.0 1 5.0 - - 18 900 2 10.0 - - - - 13 650 - - - - - - - -
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TSLP G- 30 100 - - - - 29 9%.7 1 3.3 - - - - - - 30 100 - - - - - - -
G-l 30 100 - - - - 19 950 1 5.0 - - - - - - 19 950 1 5.0 - - - - -

™ G- 25 833 5 167 - - 14 467 5 167 10 383 1 33 - - 23 767 3 100 3 100 1 33 -
G-l 7 350 13 650 - - 6 300 14 700 - - - - - - 9 450 11 550 - - - - -

ST G- 24 80.0 5 167 1 33|11 367 10 333 9 300 - - - - 7 233 14 467 9 300 - - -
G-Il 10 500 10 500 - - 9 450 11 550 - - - - - - 10 500 10 500 - - - - -

CTST G- 29 96.7 1 3.3 - - 26 867 2 6.7 2 6.7 - - - - 28 933 1 3.3 1 3.3 - - -
G-Il 20 100 - - - - 17 80 2 100 1 5.0 - - - 19 950 - - 1 5.0 - - -

TPT G- 28 933 2 6.7 - - 25 833 4 133 - - 1 33 - - 25 833 4 133 1 3.3 - - -
G-Il 7 350 13 650 - - 10 500 10 500 - - - - - - 15 750 5 250 - - - - -

FC G-l 28 933 2 6.7 - - 20 667 6 200 3 100 1 33 - - 22 733 7 233 1 3.3 - - -
G-Il 9 450 11 550 - - 14 700 5 250 1 5.0 - - - - 16 800 4 200 - - - - -

RBS G- 30 100 - - - - 2 733 4 133 3 100 1 33 - - 28 933 2 6.7 - - - - -
G-Il 20 100 - - - - 13 650 7 350 - - - - - - 20 100 - - - - - - -

SB G- 30 100 - - - - 25 833 4 133 1 3.3 - - - - 29 9.7 1 3.3 - - - - -
G-Il 20 100 - - - - 19 950 1 5.0 - - - - - - 20 100 - - - - - - -

Note: H-Hoarseness; VF-Vocal fatigue; CV- Change in voice; VB -Voice breaks or abrupt stops; VT -Voice tremors or shakes; LV- Loss of voice; TSS-Trouble speaking softly; TSL-Trouble
speaking loudly; DPR -Decreased pitch range; TSHP- Trouble speaking in a high pitch, TSHL -Trouble speaking in a low pitch; TD -Throat dryness; ST -Sore throat; CTST -Choking/tickling
sensation in the throat; TPT -Tension or pain in the throat; FC -Frequent coughing; RBS -Reduced breath support; SB -Shortness of breath; Red colour fonts indicate high frequency of vocal
symptoms affected; Black colour fonts indicate less/no frequency of vocal symptom.
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Determining MDVP parameters

The recorded stable phonation sample of /a/, a minimum of 3 sec was used for
the analysis of various voice parameters using the MDVP program, and all the
parameters of MDVP were obtained. the data was obtained and tabulated to perform
the statistical analysis using SPSS version 26.0. Shapiro Wilks test was used to check
the normality distribution of the data, the data of the following parameters was under
normal distribution hence, an independent t-test was carried out. Table 2.1 represents

the result of the independent t-test which falls under normal distribution.

Table 2.1: Comparison of MDVP parameters between the groups using t test

Group | Group Il
Parameters t-value p-value
Mean (SD) Mean (SD)
Mean Fundamental Frequency (MFO) 121.2 (14.3) 132.4 (15.6) 2.59 0.01*
Amplitude Tremor Frequency (Fatr) 4.10 (1.72) 4.38 (1.92) 0.53 0.59
Amplitude Perturbation Quotient (APQ)  3.71(1.38) 2.45 (0.87) 3.61 0.00*
Noise to Harmonic Ratio (NHR) 0.14 (0.02) 0.13 (0.02) 041 0.68
Voice Turbulence Index (VTI) 0.03 (0.01) 0.02 (0.01) 1.66 0.10
Soft Phonation Index (SPI) 30.6 (12.3) 27.3 (13.1) 0.90 0.37
Fo-Tremor Intensity Index (FTRI) 0.44 (0.32) 0.28 (0.20) 2.01 0.04*

Note: * p < 0.05; SD — Standard deviation.

The result of the independent t-test showed a significant difference between
Group I, and Group Il in Mean fundamental frequency (t = 2.59; p = 0.013), Amplitude
perturbation quotient (t = 3.61; p = 0.001), FO tremor intensity index (t = 2.01; p =
0.049) and other parameters of MDVP did not show any significant difference between

the groups.
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Few of the MDVP parameters did not fall under normal distribution; hence, the

Mann-Whitney test was carried out for the statistical analysis. Table 2.2 represents the

result of the Mann Whitney test.

Table 2.2: Comparison of MDVP between the groups using Mann Whitney test

Group |

Group Il

MDVP Parameters I\(/Iseg)n Median I\(/Iseg)n Median vljllje Vgh-,le
?Sti_n[()jlzig; Deviation of FO é(liz) 203 (ég% 163 257 0.01*
FO-Tremor Frequency (Fftr) (ggi) 3.02 éﬁ) 3.03 053 0.59
Jitter Percent (Jitt%) (é;lg) 1.26 (ggi) 818 350 0.00*
E’Fi)tF():g)Perturbation Quotient (gig) 778 (813) Y 368 0.00*
it B AT I C U
Shimmer Percent (Shim%) (11:;) 4.73 (icl)i) 2.83 3.62 0.00*
ﬁ?g:'zidﬁ;;emor Intensity é:ﬁ) 2.37 (ijég) 172 071 047
E);\g/r;)e of Voice Breaks (g:gg) 000 (ﬁg) 000 144 014
?ggr:; of Sub-harmonics (8123) 000 (g:cl)j) 000 026 079
Degree of Voiceless (DOV) (2205) 971 (ig;) .000 2.15 0.03*

Note: * p < 0.05; SD — Standard deviation.

The result of the Mann-Whitney test showed a significant difference between

Groupl and Group Il (p<0.05) in Standard deviation of FO (|Z| = 2.57), jitter percent

(/2| = 3.5) , Pitch Perturbation Quotient (|Z| = 3.68) , Fundamental frequency Variation



30

(JZ| = 3.08), Shimmer percent (|Z| = 3.62), Peak-to-Peak Amplitude Variation (|Z| =
2.69), Degree of Voiceless (|Z| = 2.15), Number of Unvoiced Segments (|Z| = 2.13)

with the significance of p <0.01.

Test-retest reliability of MDVP parameters

The test-retest reliability was done statistically for MDVP parameters. The
Spearman correlation coefficient was used since the majority of parameters were not

under normality.

The parameters, Fatr (0.66), APQ (0.66), Shim (0.56), vAm (0.52), had moderate
reliability whereas DSH (0.82), NSH (0.82), SPI (0.89) had good reliability and DVB
(1.00) had excellent reliability, MFO (0.09), NHR (0.44), VTI (0.44), Jitt (0.24), PPQ

(0.26), VFO (0.40), ATRI (0.13), DUV (0.40), NUV (0.38), had poor reliability.

Determination of CAPE-V parameters:

The stable phonation sample of /a/, of minimum 3 sec, the standard reading
passage Kannada, and the six cape v sentences in Kannada were given to Five SLPs for
perceptual evaluation. The perceptual ratings obtained were tabulated. Mean average
values of CAPE V parameters were obtained and statistically analysed. The Shapiro-

Wilks test was used for the normality check.

Overall severity and Roughness were under normal distribution hence
independent t-test was administered. Breathiness, Strain, Pitch, and Loudness were not

under normal distribution and the Mann-Whitney test was administered.



31

The result of the independent t-test showed no significant difference between
Group I and Group Il in Overall severity (t = 1.47; p = 0.14), Roughness (t = 1.63; p =

0.10). Table 3.1 represents the data of independent t-test of CAPE-V parameters.

Table 3.1: Comparison of CAPE-V parameters between the groups using t test

Group | Group 11
CAPE-V Parameters t-value p-value
Mean (SD) Mean (SD)
Overall severity 12.9 (6.18) 10.50 (4.7) 1.47 0.14
Roughness 11.70 (5.55) 9.28 (4.36) 1.63 0.10

Note: SD— Standard deviation.

The result of The Mann-Whitney test showed no significant difference between
Group I and Group Il in breathiness (|Z| = 0.73; p =0.46), strain (|Z| = 0.36; p =0.71),
pitch (|Z| = 0.48; p = 0.62) and loudness(|Z| = 1.55; p =0.11). (Table 3.2 represents the

data of independent t-test of CAPE-V parameters)

Table 3.2: Comparison of CAPE-V parameters between the groups using Mann

Whiteny test

CAPE-V Group | Group 11
i i |Z|-value p-value
Parameters Mean (SD) Median Mean (SD)  Median
Breathiness 7.78 (5.22) 5.9 6.32 (3.80) 5.3 0.73 0.46
Strain 7.59 (7.02) 6.7 4.07 (3.28) 6.0 0.36 0.71
Pitch 3.66 (3.35) 3.2 2.21 (1.85) 2.6 0.48 0.62
Loudness 3.43 (2.07) 2.8 2.78 (1.84) 1.9 1.55 0.11

Note: SD — Standard deviation.

Inter-rater reliability and test-retest reliability of CAPE-V parameters

The inter-rater reliability test was done for CAPE-V parameters and the overall
reliability of Cronbach’s alpha value of 0.79 was obtained for Overall severity

indicating good reliability, 0.69 for Roughness indicating Moderate reliability, 0.82 for
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breathiness indicating good reliability, 0.61 for strain indicating Moderate reliability,
0.56 for pitch indicating moderate reliability and 0.37 for loudness indicating Poor

reliability.

The ten per cent sample of CAPE-V was subjected to test-retest reliability.
Pearson correlation coefficient of 0.58 for Overall severity indicating moderate
reliability and Roughness of 0.77, breathiness of 0.78, the pitch of 0.80, and loudness

of 0.86 indicating good reliability.

The Correlation of MDVP and CAPE V Parameters

The Obtained data was tabulated and statistically analysed. Pearson correlation

was used for Overall severity and Roughness against MDVP Parameters.

The result showed a significant correlation between Overall Severity and MFo
(0.54), Fatr (0.67), DSH (0.66), Fftr (0.83), Shim (0.79), APQ (0.91), vAm (0.98),
ATRI (0.93) DUV (0.80), NSH (0.66), NUV (0.81). Similarly, Between Roughness and
MFO (0.81), Fftr (0.54), Fatr (0.61), Shim (0.55), APQ (0.62), vAm (0.51), ATRI (0.73),
DSH (0.50), DUV (0.59). NSH (0.50), NUV (0.61) significant correlation was observed

respectively.

The Spearman Correlation was used for Breathiness, Strain, Pitch, and
Loudness, against MDVP Parameters. The result showed a significant correlation
between Breathiness and MFO (0.51), Fftr (0.52), Fatr (0.64), Shim (0.51), vAm (0.52),
DSH (0.83), NSH (0.83), NSH (0.83). Strain showed a significant correlation between
Fftr (0.79), Fatr (0.71), PPQ (0.60), vFo (0.58), APQ (0.59), vAm (0.92), VTI (0.95),
FTRI (0.52), ATRI (0.68), DSH (0.83). Pitch showed a significant correlation between

MFO (0.55), Shim (0.50), APQ (0.51), vAm (0.63), VTI (0.66), ATRI (0.58). Similarly,
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loudness showed significant correlation between Shim (0.63), vAm (0.55), VTI (0.59).

The other parameters had no correlation (Table 4).

Table 4: Correlation between MDVP and CAPE-V parameters

CAPE V Parameters
Overgll Roughness | Breathiness Strain  Pitch Loudness
MDVP Parameters seve#rlty 4 A A A A
r -value Delta value

Mean Fundamental Frequency 0.54* 0.81* 0.51* 0.22  0.55* 0.47
Standard Deviation of FO 0.29 0.46 0.17 0.29 0.03 0.06
FO-Tremor Frequency 0.83* 0.54* 0.52* 0.79* 0.40 0.38
Amplitude Tremor Frequency 0.67* 0.61* 0.64* 0.71* 042 0.40
Jitter Percent 0.045 0.01 0.47 0.46 0.21 0.31
Pitch Perturbation Quotient 0.06* 0.02 0.31 0.60*  0.23 0.29
Fundamental Frequency Variation 0.27 0.41 0.31 0.58* 0.1 0.21
Shimmer Percent 0.79* 0.55* 0.51* 0.40  0.50* 0.63*
Amplitude Perturbation Quotient 0.91* 0.62* 0.47 0.59* 0.51* 0.47
Peak-to-Peak Amplitude Variation 0.98* 0.51* 0.52* 0.92* 0.63* 0.55*
Noise to Harmonic Ratio 0.12 0.04 0.17 0.40 0.22 0.30
Voice Turbulence Index 0.33 0.13 0.27 0.95* 0.66* 0.59*
Soft Phonation Index 0.00 0.01 0.11 0.25 0.08 0.08
FO-Tremor Intensity Index 0.26 0.34 0.28 0.52*  0.30 0.17
Amplitude Tremor Intensity Index 0.93* 0.73* 0.36 0.68*  0.58* 0.44
Degree of Voice Breaks 0.14 0.11 0.07 0.05 0.21 0.36
Degree of Sub-harmonics 0.66* 0.50* 0.83* 0.83* 031 0.36
Degree of Voiceless 0.80* 0.59* 0.07 0.04 0.14 0.42
Number of Sub-harmonic Segments  0.66* 0.50* 0.83* 0.83* 031 0.36
Number of Unvoiced Segments 0.81* 0.61* 0.06 0.04 0.14 0.42

Note: # pearson correlation; » spearman correlation; * p < 0.05
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CHAPTER V

DISCUSSION

The present study aimed to investigate the vocal problems and voice
characteristics of Indian chefs who use MSG in cooking. This study included
administering a voice survey questionnaire to Chefs with MSG (Group 1) and Chefs
without MSG (Group Il) to determine and compare the acoustical and perceptual

parameters of voice using MDVP and CAPE V between the groups

Vocal problem in Indian chefs

The questionnaire was administered to Group | and Group 1l to determine their
vocal symptoms, vocal health and habits, and their knowledge about voice and its usage

to understand their perception of voice and voice disorders.

From the questionnaire results, it is evident that the present lifestyle of a chef is
inviting vocal problems and other health issues. Most of the chefs reported some of the
vocal abuse habits such as excessive talking, speaking loudly, shouting/screaming,
throat clearing, consuming spicy and oily food, and intake of excessive coffee, tea, cola

and other caffeine drinks, which are the most common causes of voice problems.

From sections 1 (General information) and section 2(Workplace/feature
information) of the questionnaires, it is clear that 78% of them work more than 8 hours
per day, and most of the time, the environment is noisy. The majority (96%) of them
are exposed to heat. Chefs also reported that the working environment will be
scorching, and none use masks while cooking, which is a continuous exposure to heat,
smoke and fumes. This long exposure can also be one of the causing factors for vocal

problems. From the results of section 3(Lifestyle information), it is noted that chefs
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have irregular timing of sleep and food intake; even though they eat enough and sleep
more than 6 hours per day, the irregular food timings could have caused gastritis, which

40% of chefs reported. They are under medication for the same.

Section 4 (voice care information) infers that chefs are involved in extended
usage of voice; most of them use their voice for 4-5 hours a day, which can also increase
the vocal load and may affect their voice. Among them, very few (12%) are concerned
and aware of voice issues; along with these symptoms, they also have some good vocal

habits, such as drinking >10 glasses, and most do not chew Any Pan/ gutka/ gums.

Vocal Symptoms

Hoarseness was reported to be evident in during cooking in both groups, but
Group | rated more. This might be due to the more prolonged exposure to spices, heat
and fumes in both the groups that may have affected the voice quality and the possible
cause in Group | might be continuous inhalation of additives, preservatives, and
accumulation in vocal folds affecting thickness which might have resulted in
hoarseness, further study to examine the vocal folds in chefs may give result on these

aspects.

Vocal fatigue/ tiredness was also reported rarely in both the groups before and
during cooking conditions. Group | rated relatively more during cooking conditions;
this might be due to the temperature at work, noise in the background and vocal use, as

reported by most chefs during cooking, which might have impacted vocal tiredness.

For voice breaks / abrupt stops, Voice tremors/shakes, loss of voice, trouble
speaking softly, and speaking in a low pitch, Group Il had no difficulties in all three

conditions. In contrast, Group | reported rarely, which can result from the cumulative
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effect of work environment factors and their vocal behaviours. It has already been
established in the literature that the presence of biochemical alterations in the vocal fold
layers may also cause the feeling of symptoms. The mucosal membrane of the upper
respiratory tract can become irritated by chemical components commonly present in

work situations such as gas, fumes, mist, vapour, and smoke (Smith et al., 1963).

Frequent cough, reduced breath support and shortness of breath was reported by
both groups however Group | reported slightly more during cooking., This might be

due to the long-term impact of MSG in affecting the respiratory system.

According to Geneid et al. (2009), nine people who were thought to have
occupational rhinitis or asthma reported experiencing acute voice and throat symptoms
after being exposed to organic dust for a brief duration of 30 minutes. Moreover,
Mesallam et al. (2015) discovered that 27.8% of participants had laryngeal symptoms

after experiencing short-term exposure to vapours from incense stick burning.

The voice change, tickling sensation in the throat, tension/ pain in the throat,
and trouble speaking loudly reported soreness, dryness, reduced pitch range, and
trouble speaking in high pitch slightly more in Group Il during and after cooking
conditions which may be due to the after-effect of long-term inhalation and exposure
to MSG and other chemicals in cooking and also the after effect of exposure during
cooking might have resulted in these symptoms in chefs with MSG. Chefs frequently
attempt to speak louder than usual due to noise during cooking, which leads to fatigue
and overuse. According to Mathieson (1993), sensations like tickling, burning, and sore
throat are frequently brought on by tissue damage or inflammatory changes .there is a
connection between the symptoms that people report and the type of voice issue they

have. Most often, practices that overuse or mistreat muscles are to blame for tightness,
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pain, and lumps in the throat. Tightness, discomfort, and lump in the throat may be

caused by overusing the voice in the workplace and being exposed to chemicals.

Voice Characteristics of Indian Chefs

MDVP and CAPE V measures were obtained from the participants of both
Group I and Il and certain differences were observed in frequency, perturbation, tremor

and voicing-related parameters between the groups.

Frequency related Parameters

In this current study, the acoustic analysis through MDVP parameters revealed
that the Mean fundamental frequency is reduced and the standard deviation of FO is

increased in Group 1 compared to Group I1.

As investigated in previous studies by Tuhanioglu et al. (2019), FO is the
primary parameter that gets affected whenever there are structural or physiological
changes in vocal fold vibratory patterns. Smith et al. (1963) reported that the mucosal
layer gets affected due to exposure to chemicals in the working environment. The study

by Torabi et al. (2016) also reveals similar results in groups with chemical exposure.

In accordance to that, the chemical reaction of food additives affected,
especially MSG, with the mucosal layer would have affected the vibratory pattern in
Group 1. This might have caused a reduction in FO and a more asymmetrical vibratory

pattern which increases the standard deviation of FO (STD).

Perturbation related parameters

Jitter and shimmer are both sensitive parameters to evaluate instabilities in

frequency and amplitude (Boone et al., 2005; Tuhaniolu et al., 2019). In our study, there
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is an increase in jitter and shimmer, Amplitude perturbation quotient, Pitch perturbation
quotient, and Peak-to-Peak amplitude variation values in Group | compared to Group
I1. It is clear from the result that there is instability in the successive cycle-to-cycle
variation in the vocal fold in chefs with MSG. As mentioned in earlier literature, this
instability may be brought on by modifications in the vibratory on inhalation of
chemicals. Continuous exposure to irritants would result in a few alterations in
symmetry or periodicity, the glottis closure patterns, and mucosal wave quality, which
would change the vocal fold vibratory pattern (Gallivan et al., 2007; Nooromplakal et

al., 2011).

The MSG may have impacted Group | which resulted in higher jitter and
shimmer. This result is in support of the previous study done by Dogan (2007) in
individuals who had chemical exposure resulted in higher jitter and shimmer values.
The result of this study on increase of jitter and shimmer values is similar to the study
done by Messalam et al. (2005), where there was an increase in jitter, shimmer, and
HNR values post-exposure fumes released from burning incense sticks for a brief
period of 5 minutes, and Varghese et al. (2019) where they discovered higher jitter and

FO in saw dust workers as compared to normal.

Tremor related parameters

FTRI indicates tremor-related changes in the voice characteristics. Previous
studies by Yasin and Jayakumar, (2018) reported that voice tremors in imams due to
poor vocal and non-vocal habits disturbed perturbation, noise and tremor-related
measures. A study by Ludlow et al. (1986) reported that few patients with benign
essential tremors, and spasmodic dysphonia showed an increase in jitter, and shimmer

associated with voice tremors.
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Chefs with MSG in our study exhibited similar results with FTRI, and shimmer
and jitter which is in accordance with the previous studies. The possible cause for the
increase in tremors might be due to vocal behaviours and habits such as increased vocal

effort, vocal tiredness, lack of stability in control on voicing.

Voicing parameters

In the current study Group Il had an increase in the degree of voiceless and
number of unvoiced segments compared to Group I, this could be due to the cumulative
effect of increasing in jitter and shimmer which could have affected the vibratory
pattern of vocal folds. Additionally, an increase in the standard deviation of FO and

tremor-related parameters could have contributed to the variation in voicing parameters.

Correlation between CAPE V and MDVP

In this study, it is observed that there is a significant correlation between overall
severity and frequency parameters (MFO), perturbation-related parameters such as
Shim, APQ, vAm, ATRI, Tremor-related parameters such as Fatr, Fftr and voicing-
related parameters such as DSH, DUV and NSH, NUV. Similarly, Between Roughness
and frequency parameters (MFO), Tremor-related parameters Fftr (.548), Fatr (.618),
perturbation-related parameters, such as Shim, APQ, vAm (ATRI), voicing related

parameters such as DSH, DUV, NSH, NUV

Breathiness showed a correlation with frequency parameter (MF0), Tremor-
related parameters, Fftr, Fatr, perturbation-related parameters, Shim, vAm, voicing

related parameters like DSH, NSH.
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Strain showed a significant correlation between Tremor-related parameters Fftr,
Fatr, VTI, FTRI, ATRI, perturbation-related parameters, PPQ, vF0, APQ, vVAm, , and

voice related parameter such as DSH.

Pitch showed a significant correlation between frequency-related parameters
(MFQ), perturbation-related parameters such as Shim, APQ, and vAm, and tremor-
related parameters such as VTI, and ATRI. Similarly, loudness significantly correlated
with perturbation-related parameters such as Shim, vAm, and tremor-related

parameters (VTI).

The correlation results of MDVP parameters and CAPE V parameters of this
study are similar with several studies. A study by Bhuta et al. (2004) correlated MDVP
and GRBAS and revealed that roughness correlated with NHR and Breathiness
correlated with SPI, A study by Sachdeva and Shrivastava, (2018) reported an increased
correlation between jitter, shimmer and NHR with the overall severity of the CAPE V
parameter. Similarly, another study to correlate perceptual and acoustic parameters
revealed Jitter, FO and HNR, correlates with perceptual parameters in theatre artists
(Arabi et al, 2023). This shows that even with the auditory perceptual measures the

effect of voice characteristics can be easily assessed.
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CHAPTER V1

SUMMARY AND CONCLUSION

The current study aims to investigate the vocal problems and voice
characteristics of Indian chefs who use MSG in cooking. A total of 50 members were
participants: 30 from Group I (Who use MSG) and 20 from Group Il (Who do not use
MSG). A survey questionnaire was used to estimate the vocal symptoms and voice

characteristics, MDVP for acoustic analysis and CAPE V for perceptual analysis.

Based on the questionnaire, it was observed that most of the chefs were involved
in more than eight hours of work and were exposed to high temperatures and smoke
and fumes from the cooking environment and none of them used masks during cooking.
The majority of them reported they are involved in excessive talking/ shouting during
cooking since the work environment is noisy. the chef’s food and sleep cycles are
disturbed since they sleep late and work overtime, with no physical exercises leading

to stress and gastritis affecting their health.

Most of them reported that they use their voice for more than 4 to 6 hours,
involving continuous and loud talking during work. they are unaware of any vocal
behaviours causing voice disorders. From the frequency count of the questionnaire, it
is inferred that Hoarseness is seen more in Group | during cooking due to continuous
inhalation of fumes of chemicals such as ingredients and preservatives like MSG and

exposure to heat.

In association with that, most of the chefs in Group | reported vocal
fatigue/tiredness during cooking since they involved in effortful and loud speaking due

to background noise at work and reported voice breaks / abrupt stops, Voice
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tremors/shakes, loss of voice, trouble speaking softly, and speaking in a low pitch
during cooking could be due to biochemical alteration of vocal folds due to inhalation

of gas, fumes, mist, vapour and smoke released during cooking with MSG.

Group I reported frequent cough, reduced breath support and shortness of breath
more during cooking and also the voice change, tickling sensation in the throat, tension/
pain in the throat, and trouble speaking loudly, soreness, dryness, reduced pitch range,
and trouble speaking in high pitch during and after cooking conditions due to long term
effect of MSG on respiratory and vocal systems. These symptoms are also the result of
an incorrect way of using and overuse of muscles of voice with external predisposing

factors for risk of voice disorders in Group I.

The acoustic and perceptual analysis from this study infers that the frequency-
related parameters such as Mean fundamental frequency, Standard deviation of FO,
perturbation-related parameters such as Amplitude perturbation quotient, jitter per
cent, shimmer percent, Pitch Perturbation Quotient, Peak- to-peak Amplitude
Variation, tremor-related parameters such as FO tremor intensity index and voicing-
related parameters such as Degree of Voiceless, Number of Unvoiced Segments are

affected and deviated in Group | compared to Group II.

The perceptual and acoustic parameters showed a significant correlation
between CAPE V and a few MDVP parameters. The overall severity Parameter of
CAPE-V had an excellent positive correlation with Peak-to-Peak Amplitude Variation,

Amplitude Tremor Intensity Index and Amplitude Perturbation Quotient.

From this study we can conclude that MSG is having an impact on vocal

problems and voice characteristics of chefs. Chefs and public should be aware of the
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effects of MSG and other food additives being causative factors for multiple health

issues.

Implications

1. This study is a contribution to the literature since there are not many studies on

non-professional voice users, especially in the chef's population.

2. The present study can create awareness about the significance of voice ability

in non-professional voice users especially in chefs.

3. Nonprofessional voice users can also be found to be at risk of developing vocal
and voice-related issues due to various factors such as chemical exposure,

exposure to heat, noise exposure during their occupation.

4. The impact of food ingredients, especially MSG, which is widely used in
cooking, and its effects on inhalation and consumption by individuals can be

comprehensible

5. From the current study, it's evident that voice characteristics are majorly
affected by chefs who use MSG, which needs to be addressed to the public and

certain care to be provided through certain precautionary methods.

Limitations of the study

The present study's limitations are

1. The study couldn’t control the effect of other preservatives, additives, or
chemicals involved in other ingredients of cooking items such as spices,

cooking oil etc.
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2. The study was limited to MSG but did not explain the quantitative

measurements of MSG used and its effect based on the quantity.

3. The MSG impact on voice acoustics was not investigated before, during and

post-cooking conditions.

4. The size of the participants was not equally matched

Future Directions

1. The impact of the quantity of MSG and other chemical food additives that are
regularly used in cooking can be explored and compared between chefs and

non-chefs.

2. The MSG impact on voice characteristics can be investigated under the different
settings of cooking (closed kitchen and open kitchen set-up) and also in three

different conditions (before, during, and after cooking).

3. The effect of MSG chemical exposure on various speech sub-systems.
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APPENDIX - A
QUESTIONNAIRE

Questionnaire to Identifying the Vocal characteristics and VVoice demands of
Professional Chefs

Name: Age/Gender:

Mother tongue: Phone no.:

Place of work: closed type restaurant /open type

Full-time/Part-time chef:

Qualification and designation:

**The information obtained will be kept confidential and used solely for research and
educational purposes.

Instruction: Please answer accordingly, tick one of the applicable options/ write your
response based on the questions.

Section 1
General information
1. At what age you started working as a chef?

[118-25 [J26-30 [J131-40 0O 41-50

N

How many years of total working experience do you have as a chef?
L] <Syears [ 5-10 years (110 -15years [ >15 years

3. What is the maximum number of hours you work as a chef?
[I<4 hrs  [J4-6 hrs [ 16- 8 hours [1>8 hrs

4. What is the minimum number of hours you work as a chef?
(I<4hrs [J4-6hrs [16-8 hours LI>8hrs

5. Do you have a job, in addition to cooking that requires extensive voice use?
[IYes LINo If yes, mention

6. Do you use mask while cooking?
LIYes LINo If yes, for how long?

7. Do you use Mono Sodium Glutamate /Chinese salt /Ajinomoto in cooking?
[IYes [INo
8. What are all the other preservative chemicals that you use in cooking?



9. Do you have a history of ear infections or hearing problems?
[1Yes [INo If yes, mention when?

10. Do you suffer from constant upper respiratory infections?
[IYes [INo If yes, mention

11. What types of food do you cook?
[INorth Indian [1South Indian LI Chinese [ Any other

Mention, if any other
Section 2
Workplace/feature information

12. Do you involve in some behaviours such as excessive talking, speaking loudly,
yelling, and excessive throat clearing during working time
L] Yes [INo

13. Do you work/worked in a noisy environment?
C1Yes [LINo

If yes, answer the following.
1. how long (in months/years) have you worked in a noisy environment
2. For how many hours per day?
3. How noisy is the working environment?
[1Soft  [IModerate (1Loud [1Very loud

14. Is your working place dusty/smoky?
[INever  [IRarely [ISometimes  [JOften LIAlways

15. Are you exposed to extreme heat while cooking?
[INever [JRarely  [1Sometimes  [1Often L1Always

16. do you work based on shifts or fixed timing?
[IYes [INo
If yes, mention

17. do you work overtime?
[IYes [LINo
If yes, mention the overtime hours

18. what is your workplace temperature?
[IVery hot [JHot  [INeutral LICold [IVery cold
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19. Do you feel tired while working?
[JYes LINo

Section 3

lifestyle information

20. Do you consume the following foods listed below?

1. Spicy or oily food

[INever [Rarely [ISometimes [1Often [1Always
2. Extreme hot or cold items

[INever [JRarely [JSometimes [J]Often [JAlways
3. Coffee, tea, cola, or other caffeine-containing drinks

[INever [Rarely [ISometimes [1Often [1Always
4. Nonvegetarian food

[INever [IRarely  [1Sometimes [1Often  [1Always

21. Do you have a habit of consuming chewing gum/ pan/gutka/beeda?

CINever [IRarely  [1Sometimes [1Often [JAlways If consuming, do
you have a specific reason for chewing gum/ pan/gutka/beeda?

22. How many glasses of water do you drink per day?
(1 2-4 glasses [14-8 glasses [18-10 glasses [ >10 glasses

23. Do you avoid any specific food items?
LIYes LINo
If yes, mention them and the reasons for avoiding them.

24. Are you allergic to any specific food item?
[IYes [INo If yes, mention them
25. What time do you usually sleep?
26. How many hours per day do you get to sleep?
[13-4 hrs [14-5hrs [15-6 hrs [1>6 hrs

27. Do you perform workouts/exercise like walking or yoga?
[INever [IRarely  [1Sometimes [1Often C1Always

28. Do you feel personal or professional stress?
[INever [IRarely  [1Sometimes [1Often C1Always

Section 4
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Voice care information

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

How many hours per day do you use your voice?
(12 hrs [12-4 hrs [14-6 hrs L16hrs

Do you think your profession requires extensive voice use?
[1Yes [LINo
Do you feel concerned when you notice a change in your voice?
LIYes [INo
If yes, why?

What measures do you take to conserve your voice?
What do you generally do when your voice feels tired?

Do you use any quick home remedies to improve your voice?
LINever [JRarely = [JSometimes [1Often  [JAlways
If yes, list any remedies that you use.

Do you engage in regular voice exercises?
[INever UJRarely  [JSometimes [1Often L1Always
If yes, describe the types of exercises you perform.

Are you aware of any voice-related problems?
[(1Yes LINo

Do you think you have any voice problems?
[IYes LINo

When do you feel that “You have a voice problem™?
Whom would you consult if you have a voice problem?
How long would you wait to consult if you have a voice problem?

In your opinion, what are the risk factors for developing a voice problem?

Section 5

Vocal habits information

42.

43.

44,

Do you indulge in long continuous chat?
[INever [IRarely  [1Sometimes [1Often C1Always

Do you indulge in loud talking?
[INever [IRarely  [1Sometimes [1Often C1Always

Do you indulge in screaming or shouting?
[INever (IRarely  [1Sometimes [1Often C1Always
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45. Do you clear your throat?
[INever [IRarely  [1Sometimes [1Often L1Always
46. Do you believe that you are using your voice unnecessarily?
[INever [IRarely  [1Sometimes [1Often L1Always

47. Do you have habit of singing loudly?
[INever [IRarely  [1Sometimes [1Often L1Always

Section 6
Vocal symptoms information

48. Have you had episodes of voice problems that have interfered with your
profession/job?
[INever [IRarely  [1Sometimes [1Often L1Always If
yes,
1) what type of voice problems?

2) How did you overcome this voice problem?

49. Do you experience any of the following voice problems mentioned in the check
box?

Please tick the correct checkbox to rate.

1) Never=0

2) Rarely=1

3) Sometimes =2
4) Often=3

5) Always =4

Vocal symptoms Before During After
cooking cooking cooking

0[1/2/3/4[{0/1]2[3]/4/0]1]2

Hoarseness

Vocal fatigue/ tiredness

Change in voice

Voice breaks or abrupt stops

Voice tremors or shakes

Loss of voice

Trouble speaking softly

Trouble speaking loudly

Decreased pitch range

Trouble speaking in a high pitch

Trouble speaking in a low pitch

Throat dryness

Sore throat

Choking/tickling sensation in the throat
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Tension or pain in the throat

Frequent coughing

Reduced breath support

Shortness of breath

Section 7
Medical/Surgical information

50. Have you experienced any voice problems in the past that required you to seek
professional help?
[LINever [IRarely  [1Sometimes [1Often L1Always

If yes, describe the problem(s) and treatment(s).

51. Are you prone to recurrent problems affecting your voice?
C1Yes [INo

52. Do you take medications for hypertension/diabetes/ systemic disorder/acidity?
LINever [JRarely = [JSometimes [JOften L1Always

If yes, list them.

53. Do you have any thyroid problems?

[IYes LINo
54. Are you under medication for any hormonal issues?
[IYes LINo

Any suggestions:

Signature of the participant
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APPENDIX -C
All India Institute of Speech and Hearing, Mysore- 570006
INFORMED CONSENT

Title: Vocal Problems and Voice Characteristics in Indian Chefs Who Use
Monosodium Glutamate (MSG) in cooking: A Comparative Study

Information to the Participants:

Myself Thejas B, II MSc SLP is carrying out my dissertation titled “Vocal
Problems and Voice Characteristics in Indian Chefs Who Use Monosodium Glutamate
(MSGQG) in cooking: A Comparative Study,” under the guidance of Dr. T. Jayakumar,
Associate Professor, Department of Speech-Language Sciences, All India Institute of
Speech and Hearing, Mysuru. This study aims to investigate the vocal problems and
voice characteristics of Indian chefs who use Monosodium Glutamate in cooking. Upon
agreeing to participate in this study, you will be asked to fill out a questionnaire probing
various vocal characteristics; and will be asked to carry out a few phonation and reading
tasks which will be audio recorded. The entire procedure will take approximately 15-
20 minutes. No harm is anticipated on participating in this study.

Informed Consent:

| have been informed about the aims, objectives and the procedure of the study.
The possible risks-benefits of my participation as human subject in the study are clearly
understood by me. I understand that | have a right to refuse participation as subject or
withdraw my consent at any time without. | have the freedom to write to Chairman,
AEC, in (case of any violation of these provisions without the danger of my being
denied any rights.

Signature of Participant Signature of Investigator

(Name and Address):
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