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ABSTRACT

In the current conditions, when the aging of the population is a certainty, it is very important that older
people continue to have an active, comfortable and independent life for as long as possible. As the
accelerated technological progress of recent years, elderly people tend to be isolated, either through
self-isolation (inability or disinterest to keep up with new discoveries; refusal to represent a burden on
family or other people) or through various external factors (geographical situation, busy families,
limited social assistance).

Keywords— Cognitive Ageing, Aging, Ageing and Health, loneliness, well-being, physical health,
mental health, musical biofeedback, creativity.

I. INTRODUCTION

The improvement of health care in the last century has contributed majorly to the increase of the life
expectancy of the population and implicitly of the fragility of the elderly. Fragility is a geriatric concept
regarding increased vulnerability to stressors and the precarious balance between needs and the
ability to cope. It has biological, physiological and psychological components. Another consequence
of the aging of the population besides the increase of fragility is the increase in the share of
neurodegenerative diseases (dementias, Parkinson's disease, amyotrophic lateral sclerosis, etc.) or
psychiatric (anxiety, depression, personality disorders, etc.). Often persistent sad mood leads to
depressive disorders that are in most cases the preamble of dementias from different syndromes or
diseases. Depression affects an estimated 350 million people globally, according to the World Health
Organization. More than half of them do not receive treatment because they are not diagnosed.

The number of strokes in elderly people with depression is double that of those without this disease.
Dementia is a syndrome characterized by impaired brain functions such as memory, thinking,
orientation, understanding, learning, language, judgment. The most common form is Alzheimer's
dementia which accounts for up to 70% of all of them. Patients have affected the quality of life
especially in the middle and advanced stages.

The beneficial role of lifelong experiences such as exercise, meditation (including mindfulness,
concentration, yoga and tai chi practices) and music (including play and instrumental dance) on the
brain and cognitive health in older adults is demonstrated by various studies. Their role must be well
studied and extrapolated, in order to be able to manage the crisis of the future caused by the decline
of cognitive function. There is an unprecedented increase in the global population but also in people
aged 65 and over, with an increase from 8.5% in 2015 to 16.7% in 2050. Cognitive disorders are
characterized by problems in thinking, memory, language and judgment, which are greater than
cognitive ones, changes in normal aging, which range from mild to severe. One in two people over the
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age of 85 will be diagnosed with dementia while the estimated prevalence of mild cognitive deficit
among people aged 60 and over is 5-36% in 2015 [1].

1.1 Degradation of affective (emotional) state and pathology of depression
Loneliness and social isolation are significant problems among the elderly population. 40% of all
elderly people experience loneliness, which has been linked to various health problems, including
increased risk for cardiovascular disease and death. The loneliness of the elderly is an important area
of development for the computational models of emotions, because the feeling of loneliness is the
affective response to social isolation. Automated systems that can identify and intervene on the
feeling of loneliness in the elderly can have a significant positive impact on society.

Current methods of emotional engagement - therapeutics - use passive communication media, such
as the images contained in the International System of Affective Images. However, a complete
emotional engagement requires active participation. Studies have shown that the use of a virtual
agent in attracting people to interact has much more effective results in combating loneliness than if
the virtual agent waits for people to initiate interaction. Thus, an "affective agent" that can identify and
intervene on the affective state represents a promising technology, which has a real potential in
maintaining the independence and health of the elderly.

1.2 Attracting the elderly person to physical activity through creation and music.

The idea that old age and creativity are mutually exclusive is as familiar as it is erroneous. Recent
cognitive studies have shown that intelligence in the elderly does not deteriorate as they age. The
decline found in some cases is determined by diseases as well as by the lack of stimulation of existing
capacities. In addition, elderly people have the opportunity to use skills that, before, they did not have
the time, energy or opportunity to develop.

Studies show that the actual participation of the elderly in the creative act has the following
advantages: 1. increasing self-confidence and self-esteem, 2. adopting new directions regarding
identity and role in life, 3. improving cognitive functions, the ability to enjoy and find pleasure in
everyday life, 4. the perceived progress as well as, often, exceeding one's own expectations
regarding the results, ensures a positive mental state, the pleasant diversification of daily activities. A
creative person is more receptive to the new, processes information more easily and has the
permanent ability to accommodate new knowledge.

Music is a form of sensory stimulation, which causes reactions due to the familiarity, predictability and
feelings of safety associated with it. Research in the field of music therapy has proven its
effectiveness in various fields, such as: physical rehabilitation and facilitation of movement, increased
motivation in observing a treatment, emotional support, facilitating the expression of feelings. The
viability of music therapy has been proven even in people who resist other treatments [2].

Listening to music requires the integration of complex sensory information with motor control
processes, coordination, working memory and performance monitoring. While seniors frequently use
their bodies and movement as tools with which they experience moods, new ideas and facial
expressions appear, through dance, in parallel with the modification of biochemical parameters [3].
Musical training has shown that it increases neuroplasticity throughout life, which has led to
considerable interest in the use of musical activities as a means of improving different neurological
and neurodegenerative conditions. As a therapeutic intervention, many studies have investigated the
effects of neuroplasticity of musical activities. Several cognitive areas have been shown to benefit
from musical activities, including sound processing, language, intelligence and inhibitory control [4].
Several retrospective studies have noted that people with extensive music experience hold more
cognitive advantages at older ages. For example, trained older musicians have a superior ability to
perceive speech, especially in noise conditions, and exhibit superior neural activity for vocal
perception and encoding. There is also evidence indicating a reduced loss of gray matter in trained
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musicians in relation to naive older adults. Consequently, it has been found that music significantly
reduces the likelihood of dementia and cognitive impairment in older ages.

II. MusIC AS A MOTOR REHABILITATION TOOL

Of particular significance in the context of motor rehabilitation is the notion that musical rhythms can
train patterns of movement in patients with movement disorders, serving as a continuous time
reference that can help regulate the time and rhythm of movement.

Rhythm is the basic pattern or grid in which musical notes move and flow. The beat is the tempo that
remains consistent throughout the piece. Rhythm can be best described as the repetitive pattern of
beats and timing in a song. Rhythm can change within a piece of music, but the beat remains
consistent. It's also the main differentiating factor between different musical genres.

The response to the rhythm and how it differs is completely inextricably linked to movement. When
listening to rhythmic music, there was spontaneously a desire to respond through movement. Even
when the music stops, we can make dance moves, synchronizing with an internally generated rhythm.
A special characteristic of people is the training phase, the few seconds in which we try to read the
rhythm, and then synchronize, generating an internal beat and then initiating the rhythmic movement.
To highlight the areas of the brain that activate in response to rhythm, MRI scans were performed.
During the scan, the participants were asked to stand still. The images obtained show the work of the
auditory cortex, which is responsible for sound processing. But the confirmation of the desire to
respond to the rhythm is confirmed by activating the areas responsible for the processing of the
movement, respectively by the selection, control and initiation of the movement. The additional motor
area, the premotor cortex and the basal ganglia deep in the brain are active. This result suggests that
music is not just about sound, but fundamentally it is about movement [5].

That means we can actually use music to change activity in the motor areas of the cricket. The
potential for therapeutic applications is of great importance, considering that these motor areas of the
brain are frequently affected, both by stroke and by degeneration. An example of this is Parkinson's
disease, in which patients have difficulty initiating movements and often freeze in the middle of
performing an extra movement in addition their movements can be unstable or slow. The results of
the tests are spetaculous, especially, when the patient chooses his own melody or rhythm according
to his preferences. The question is what characteristics of music are responsible for the different
response to music of the patient. The degree of spontaneous movement for a particular piece of
music depends on a combination of musical or acoustic factors (syncopation, tempo) and subjective
factors (pleasure, familiarity) [6].

Groove is the feature that indicates to us how much the chosen music makes us want to move.
Groove music usually has a high tempo and a clear beat. Another factor, but with a much less
influence on the desire for movement, is the desire to listen to a song known in his youth and loved.
There is evidence to support the idea that the ability to predict a sequence of beats or the rhythmic
progression of a song is related to the extent to which a listener enjoys a particular piece of music [7].

Another approach to the rhythm-movement relationship is that of Dr. Ayelet Landau, who emphasizes
the rhythmic nature of our perceptions. Rhythmicity is a hallmark of the brain [8] [9]. In recent years,
neural as well as cognitive exploration have revealed rhythmic reasons in the mechanisms that
govern attention and perception.

People have a wonderful ability to choose only the things relevant to their needs.

This is what we call "attention." When we pay attention to something, different parts of the brain,
which process it, actively communicate with each other (brain discussions)

Even when we focus on one thing, it turns out that attention does not work continuously at the same
level. These transitions, between moments of attention and inattention, occur about 8 times per
second. It's the rhythm that shapes our experience. phase of a cerebral rhythm of ~8 Hz. [10].
Behavioral changes as well as neural signatures have been investigated in response to stimuli
containing a rhythmic temporal structure. In the laboratory, applying regular rhythmic stimuli, both a
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brain response and a behavior that follows the rhythm of stimulation were obtained. This means that
in the neural response, a frequency modulation can be revealed, the same as that of the rhythmic
stimulus. This phenomenon is called neural training and can produce rhythmic modulations of
behavioral performance [9].

Bayesian brain theory, a computational approach derived from the principles of predictive processing
(PP), provides a mechanical and mathematical formulation of these cognitive processes. This theory
assumes that the brain encodes beliefs (probabilistic states) to generate predictions about sensory
input, then uses prediction errors to update its beliefs. [H Bottemanne et al.]. Consistent with this
theory it can be stated that the perception of rhythm is a predictive process. And the activity of the
motor regions in the brain, regions that help to plan motor movements, is also part of a predictive
process of synchronization and simulation of movement. Maybe this is why we say we feel the
rhythm of the music [11].In the brain beat perception is not just an auditory phenomenon it's an
auditory motor phenomenon.

Professor Aniruddh D. Patel makes a connection with another skill we have that connects auditory
and motor processes, called voice learning (imitating complex sounds when we learn a language) and
hypothesizes the existence of a neural specialization and the possibility that some of the mechanisms
we use to process rhythm music are also used to process language.

Viewed from the perspective of physical activity, dance represents a viable alternative for the elderly.
For these, dance is a familiar concept, which was integrated into everyday life in the past to a much
greater extent than it is nowadays.

But dance has a multifaceted nature, involving physical, cognitive, musical, emotional and social
aspects, which all have a role in the overall physical and mental well-being.

Dance is classified as a 3D exercise, because it involves a constant movement, in a controlled, fluid,
repetitive way, in all 3 spatial planes.

Dancing can be an effective intervention that synergistically combines both cognitive and physical
benefits. Dance is composed of complex elements, such as synchronizing movement with music,
memorizing sequences step by step, social interaction, having a beneficial effect on knowledge. In the
last decade, dance is gaining popularity as a therapeutic activity to improve the cognitive capacity of
the elderly, for example, dance therapy for Parkinson's and dementia. Dementia, including
Alzheimer's disease, as we already mentioned, is a progressively degenerative disorder that affects
several areas of cognitive ability. In the early preclinical stage, dementia often manifests itself in the
form of a mild cognitive impairment (MCI), with deficits in cognition and memory that are greater than
expected for the age of the individual, but that do not yet affect the person's ability to live
independently. As symptoms progress into dementia, these deficiencies expand to include executive
functions such as planning and organization, which limit an individual's ability to perform the basic
tasks of independent living; in its later stages, the symptoms of dementia include additional
dysfunctions in mood, personality and affect. As these symptoms worsen, patients require an
increased level of assistance in terms of their personal care and safety.

Dance, music, creativity can induce neuroplasticity in the brain, through synaptic and dendritic
receptor growth increases and changes in neuronal growth factors.

Clearly, it is essential to identify what activities and behaviors (life habits) can enhance cognitive
reserves and promote healthy brain aging. Exercise, meditation and music, can improve neurological
health as evidenced by some research, already.

III. PROJECT SENTIR

Smart wearable for assisting Elderlies in fighting loNeliness, improving fiTness and empowering
cReativity
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The premise of our project is that elderly people who spend the day without having someone by their
side are inclined to unwanted physical and mental states. The concept of the project is based on an
intelligent device to help these people, offering them an alternative through which to cope more easily
with loneliness (relieving loneliness) and to contribute to maintaining the state of health through a
regular program of appropriate physical exercises (improving fitness), all this motivated by the
satisfaction of creating musical pieces based on the movements performed (stimulating creativity).

Specifically, the proposed device consists of a bracelet system, a computing unit and a display (touch
screen). The bracelet contains intelligent sensors (accelerometer, gyroscope, etc.) for determining
alarm situations (fall or major imbalance), sensors for monitoring physiological parameters (pulse,
oxygen, muscle activity) to determine the emotional state. A module of communication with a unit of
calculation. It receives physiological and audio parameters from the bracelet and based on them
detects the emotional state of the user. It also contains a video camera that detects facial
expressions, but also the movements performed by the person in question. Facial expressions are
used to determine the affective state — so the recognition of emotions is done through a multimodal
method, the final emotion being determined by the fusion of the results of the 3 methods — facial
expressions, voice, physiological parameters. The device will be connected to the touch screen so
that the person also has visual feedback. It is envisaged to add the option to connect to a TV or a
monitor that the person already owns.

From a functional point of view, the device primarily fulfills a role of correcting the negative state and
maintaining the positive state. but it also has a second purpose, equally important, namely the
announcement of the owners in case of detecting an unpleasant event (a fall, a hit, ec.). The bracelet
notifies the user when he has to take his medicines, reminds him of certain activities that he has to do
(if these are defined), sends an alarm message to the basic device in case of detection of an
emergency situation (e.g. the user has fallen) and takes the initiative (thus having a pro-active
behavior) to suggest to the person concerned to do the necessary physical exercises daily in front of
the device. Of course, the user can take this initiative himself, performing physical movement
whenever he wants, and the device will memorize the working session. When the person starts his
exercises, the device detects the movements and creates a specific soundtrack. Music is generated
using specific algorithms for the user's current state of mind, starting from parameters that define his
movements (speed, amplitude, trajectory).

There are three cases of operation of the device, which are independent of each other. Fig. 1
presents the main function of the device, that of maintaining the well-being of the user, both physical
and mental. Thus, using the sensors incorporated into the bracelet, a first detection of the emotional
state is made from physiological parameters and voice. A negative affective state suggests that the
bracelet may recommend the user to do some exercise. However, this decision is not made before
checking other parameters. The first parameter is given by the history of physical activities: when the
person last exercised and how many times on the current day — physical exercises are good, but with
measure, without exaggeration. The second parameter depends on the user's preferences,
predefined in the system. For example, the person may have another activity set within the given time
interval. But if all three parameters (emotional state, history of physical activity, user preferences)
suggest the need for physical exercise, then the bracelet will make this recommendation to the user.
He may or may not choose to take into account the recommendation. If it is decided that it wants to do
exercises, it will have to move in front of the basic device, and the music generation module will start
automatically, once the physical exercises begin by the user.
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exercitii fizice

- fuziune caracteristici/ algoritm exercitii fizice sugereaza
fuziune decizii decizie necesare? exercitii fizice
m parametri fiziologici

preferinte
utilizator

sugestie
acceptata?

modul
generare muzica

Fig. 1. Case 1 of operation — maintaining well-being through movement and music

The case presented in Fig. 1 is the main function of the SENTIR device: that of bringing well-
being/entertainment/amusement into the lives of elderly people without activity or with minimal activity.
The device thus has a pro-active behavior, making sure the decision whether or not it is the case to
recommend to the user the physical exercises at the given time. The module that is triggered
automatically at the beginning of the fixture exercises is that of "music generation" because, as seen
in Fig. 4 and will be detailed below, based on the movements and affective state of the user, a
musical passage is synthesized.Even if well-being is the main function, a device dedicated to the
elderly must be useful and two other situations that we have considered necessary: the one in which
the person is in an emergency situation and the one in which he needs to be reminded of something.

Fig. 2 presents the second case of operation, the detection of the fall. Using the accelerometer and
gyroscope, it is detected if the person has had an accident and in this case the contact person is
notified (predefined through the graphical interface of the basic device). Optionally, the bracelet first
warns the user that it will send the alarm message and waits a few seconds, during which the user, if
nothing serious has happened, can cancel the sending of the message. It is thus taken into account
the preservation of the independence of the elderly person, who has the right to live life with dignity,
without considering it to be a burden for those who take care of it and without inducing the feeling of
powerlessness and uselessness.

trimite mesaj de alerta
> cadere detectata catre persoana de contact

Fig. 2. Case 2 of operation — alerting the contact person in case of emergency

Fig. 3 presents the third case of operation, the one in which the bracelet reminds the user of a certain
action that he has to do, predefininta through the graphical interface of the basic device. For example,
at a set time the person must take certain medications, in certain quantities. The system starts from
the assumption that the user fails to take his medication due to the fact that he does not remember. It
is not taken into account the case in which he deliberately refuses to take the medicines, because it is
considered that it is not the duty of the device to force the person to one activity or another.

”~~
activitate predeﬁnital———) alerta
memento

Fig. 3. Case 3 Operation
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Returning to the main function of the device, that of improving and boosting the performance of
physical exercises by generating music, Fig. 4 presents the module for synthesizing musical pieces.
The generation algorithms take into account the user's affective state, but also the movements he
makes. The affective state is determined both from voice and physiological parameters (as in case 1
of functioning), as well as from facial expressions. It requires a fusion of results. For this, both the
merger of decisions and the fusion of characteristics will be tested. The resulting emotion, along with
the detected characteristics of the movements performed by the user, will be the basis of the music
synthesizing algorithms.

[ Feedback videoraudio }

1_feedback video/audio [«

fuziune caracteristici/
fuziune decizii

algoritm
generare muzica

modul generare muzica

Fig. 4. Music generation module

Fig. 5 incorporates all 3 functions in the architecture of the developed intelligent system.The music
generation module was written in Max MSP, which is a high-level graphical programming language,
providing an interactive programming environment with extensive libraries of pre-component
algorithms. The code is automatically generated from graphic configurations. It is specifically intended
for real-time computer music applications. Max also allows the creation of independent applications,
as well as expansion by including so-called external objects written in C and Java.

The Max MSP SENTIR application contains several "Manager" modules, such as the UDP module or
the rhythm module. These, in turn, are made up of sub-modules that contain various objects or data
processing functions as well as predefined lists of values (for example, values of MIDI instruments in
the form of "Program Change").
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Fig. 5. Device architecture

Innovation consists in the immediate feedback that older people receive in audio form, being thus an
element of motivation to perform the physical exercises necessary to maintain health, transforming or
augmenting the pleasure of exercising with the pleasure of creating. Because music is generated
based on physiological parameters, it helps users to improve their psychomatory performances,
learning to control and relax their muscles. This concept is called biofeedback and is used to relieve
certain pains or anxiety.

Loneliness, sadness, the feeling of helplessness towards uselessness are not treated by any doctor at
the individual level, and the pills are undesirable. In the best case, the person is advised to exercise
and have an active life, but without effective monitoring that measures the degree of compliance with
this advice. The proposed project supports the fact that well-being can be practiced through
movement (which can turn into dance) and through the satisfaction of creating something new,
pleasant. It is envisaged to expose the musical creations created by each individual on an online
platform, in case they turn out to be pleasant to be listened to by other people.

IV. CONCLUSIONS

The concept of the SENTIR project uses the therapeutic strategies through dance, music and
creativity, in order to achieve the proposed goals, namely the stimulation of the user's movement, with
positive consequences in terms of improving the effects of loneliness. Specifically, the developed
application contains three different modules that interact to create a system that provides a unique
musical response for the user and his state of mind.

The video information processing module takes the images coming from the camera and calculates a
set of motion parameters through which the dance and/or gestures of the subject in front of the camera
are described as faithfully as possible. The process is complex, involving the detection of the
silhouette, the extraction of the skeleton from the current frame, its adaptation to the previous frames,
and only then the calculation of the parameters. Skeleton extraction is the most resource-consuming
stage, because iteratively searches for those coordinates in the image for which the historama is as
close as possible to the histogram of the desired joint. A set of trusts is calculated for each of the 14
joints that define the skeleton, and the modification of the coordinates of one aritculation influences the
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trust for the other joints. However, the results are acceptable hiar and in less promising environmental
conditions.

The automatic detection module of the user's affective state contains two sub-modules: one that does
the recognition using physiological parameters, another that makes the recognition using motion
parameters. Physiological parameters are purchased from the SENTIR-BS wearable device and refer
to the activity of the heart, skin conductance and skin temperature. The three types of signals make up
a time series that must be analyzed both statistically and in the frequency field, in order to make a
more accurate characterization of these signals, so that the existing differences for different affective
states can be extracted. Similarly, the sub-module for detecting emotions in motion parameters works,
but the calculated features refer to distances, velocities and accelerations of the body joints.

The music generation module takes the data from the first 2 modules and composes a song that
changes dynamically depending on the user's movements. The mapping is not direct, but the
acceleration or slowing of the movement, the amplitude, the shape of the body, the effort made, all
bring their contribution to the created sound effects. All musical parameters are further processed to
maintain the cohesion of musical notes, the sounds being in the same range, without sudden changes
of rhythm or accompaniment.

The interaction of the three modules takes place in real time, so that the response of the system is
perceived simultaneously with the input provided, so the user hears the music generated with the
movements made, the response received thus stimulating him to try new and new variants.
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Study of the Microbial Contamination and
Consumption States of Street Foods: Case of
Mantasoa’s Rural Municipality

ANDRIANIRINARISOA Mialitiana Razafy, TSIRINIRINDRAVO Herisetra Lalaina,
RAZANAMPARANY Julia Louisette

ABSTRACT

In Mantasoa, like everywhere in Mada in Madagascar, street-food are sold everywhere, mainly in
urban areas because of its importance in urbanites daily life. Managing its hygienic quality is often a
big problem to solve. Therefore, the situation in rural areas should not be overlooked. This study aims
to investigate the microbial contamination and the consumption status of street food to determine its
the hygienic quality in order to contribute to consumers protectionin a rural area. Therefore, it was
conducted in the 11 fokontany of the rural municipality of Mantasoa, a well frequented touristic site in
Madagascar which is very appreciated by both nationals and internationals. Surveys were performed
in 2019 to 2022 fordata collecting, informing on consumption status and samples were collected for
the microbial analysis.Surveys revealed that 41.48% of the consumers are not strict in choosing
vendors in spite of an unsatisfying hygienic quality of street food offered. Consumers afford between
100 and 500 Ariary (less than 0.12$).The main reason of consumption is snacking (87%) and 19,51%
are loyal on it and consume it once a day on all days of the week. Microbiological analysis showed
that 100% of the thirty-four types of street food enumerated are contaminated, especially by indicator
organisms transferred by the handlers and the weathering microorganisms. The attitude of the
majority of consumers has a negative impact on the vendors behavior. The situation is alarming for
the medical hygiene, but the consumers seem unconcerned because street food is not a primary
issue for them. However, it could harm the health of the most vulnerable and thus, harm the
reputation of the Municipality and the Country as well.
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l. Introduction

In developing countries, Street food is an important part of food distribution system. However,
some street foodspose a significant risk to the consumer due to microbial contamination depending
on the type of food, the methods of preparation and storage before their consumption [1].

Food safety is ensured when all people, at all time, have economic, social and physical access to
sufficient food to sustain a healthy and active life [Sommet Mondial de alimentation 1996].

This study mainly aims to contribute to the consumers protection. Therefore, providing good quality of
food to large public is main point that should not be overlooked. Food safety is not only about access
and availability. The health care framework, including the hygienic quality of the food offered in city, is
also a key point in achieving this food safety[2]. Exploring this framework is important because the
quality hygienic of food significantly affects public health. However, health safety is hampered by
uncontrolled hazards.In addition, Municipalities and authorities have difficulty in controlling the large
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numbers of street vending operations, mainly because of their diversity, mobility and their temporary
nature [3].Thus, a study of these potential hazards is necessary to control them in order to reduce the
various types of contamination risks[4].

With this in mind, an assessment of the microbial contamination status of street foods and their
consumption status in a rural area were carried outhygienic quality of these foods and to observe
consumers behavior regarding to this quality. Thus, approaches in improving this sector in the context
of food safety could be suggested for the protection of the consumers.

1. Materials and methods
Study area

Mantasoa is a rural Municipality in the District on Manjakandrina in the Region of
Analamanga, Madagascar. It is made up of 11 fokontany; an administrative subdivision regrouping
some village or hamlets: Mantasoa (MTS), Anjozoro (AJZ), Masombahiny (MSB), Miadamanjaka
(MDM), Andrefanivorona (ADF), Lohomby (LOB), Ambohitrinibe 1l (ABIl), Ambohidahy (ABDh),
Ambohitravoko (AVK), Ambohidandy (ABDd), Andriambazaha (ABZ).The Municipality of Mantasoa is
a tourist site which is appreciated by both national and international visitors. Nine (9) fokontany were
enrolled in the survey, eight (8) were involved in food sampling due to the non-permanency of
vendors in the other ones.

Collecting data

Several rounds of survey, from 2019 to 2022 were carried out by interview and observation
sessions.Survey forms were created by following relevant steps so that every needed informations
related to the study were collected. The data collected from forms provides on the socio-demographic
profile both of the vendors and the consumers. Observations serve as a basis for the reliability of the
answers given by the actors.In addition, a visual observation of the state of the premises during the
sales of street food was also made.

Population surveyed

The survey involved all street food actors, all over the municipality of Mantasoa which are: vendors,
consumers, health personnel and municipal authorities.

During the observation, a census of the vendors was made and 75% were interviewed randomly. The
number of consumers was calculated according to the number of the vendors, i.e., 10 per vendors.

Sampling

Samples were collected avoiding all potential sources of external contamination. Thus, the sampling
conditions reproduced the purchasing behavior of the consumers: the food served on the dish is
immediately transferred into sterile sample bags and transported to the labs in a cooler with cold
accumulator.

Microbial analysis

The microorganisms enumerated are: TAMF according to NF ISO 4388 [5, 6],Yeast and
moulds according to NF V 08-059, total Coliforms according to NF V 08-060 and fecal coliforms
according to NF V 08-050 [5, 7-10]Escherichia coliaccording to NF V 08-053[11, 12,
13],Staphylococcus aureusaccording to NF V 08-057-1 [5], Streptococcus faecalis according to an
internal methodsin the words of Slanetz et Bartley [14], Salmonellawere search according NF V 08-
052 [15].

The expression of the microbial analysis results follows the 1SO 7218 standard and the
interpretation of the quality follow a three-class pattern.

Voluime 6 Tssile 6 November-December 2022




ANDRIANIRINARISOA et al. “International Journal of Innovation Engineering and Science Research”

Statistical analysis

Statistical analysis was undertaken to explain the microbial analysis results. For this, XLStat 2018
software was used.Principal Component Analysis (PCA) was performed in order to have an overview
of microbial contamination of the most popular streetfood per Fokontany.

I1. Results

Consumption status
Consumer characteristics

Survey revealed that 27.4% of the consumers in Mantasoa are children and 10.13% are
under 5 years old. Distribution by gender showed that women are more consumers than men (51.37%
vs 48.63%).

Types of street food characterizing Mantasoa

Thirty-four types of street food were enumerated and grouped into 7 categories: doughnuts, meat
products, beverages, dairy products, Mofogasy-Ramanonaka and bakery

The 5 most popular street food in Mantasoaare: Coffee, Mofogasy, Makasaoka, Ramanonaka,
Mofoakondro (Figure 1). Indeed, consumers are used having coffee with these types of fritters.

Figure 1:Distribution of the consumers according to their preference for street food in the
municipality of Mantasoa

M préférence

28.02%
27.70%

21.15%

18.40%

14.01%

CAFE MOFOGASY MAKASAOKA RAMANONAKA MOFOAKONDRO

Reason for consumption and of the consumers and buying power of the consumers

In Mantasoa, street foods are mainly consumed as snacks (87%). Indeed, consumers prefer
to eat at home for subsistence meals. Only 11.57% of them consume it as breakfast or lunch.
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The budget allocated in consuming street food is very low (100-500Ar or less than 0.12%). A
few people can afford more than 3000Ar (about 0.72$) in consumption of street food (about 0.5%)
grouping regional bus drivers and some administration staff.

Consumption frequency

Surveys revealed that street foods are consumed occasionally for 48% consumers and once
a day for 42.86%. a very small proportion take it two to three times a day (9.62%). The proportion of
loyal consumers is 19.51%.

Choicein vendors

Consumers are less strict in their choice of vendors. Indeed, 21.43% of them choose the
vendors according to the level of hygiene and this rate is doubled for those who are not strict in their
choice. Approximately 37% of the consumers go to the vendors they are used to and are not too
concerned about hygiene and the wholesomeness of the street foods they consume. The notion of
good hygiene practice for consumers is limited in cleanliness of clothing and the use of protective
glass for food.

Microbial contamination status
Results of the microbiological analysis

All street food analyzed were contaminated. The Microbial counts observed on the food
samples are illustrated in the Table 1 for the five most popular street food in the Municipality of
Mantasoa.

Among the sample analyzed, 3 coffees out of 4 have a satisfying hygienic quality, considering
all microbiological criteria. In fact, the figure 2 showed the status of microbial contamination of coffee
sold all over the municipality of Mantasoa. Those sold in the fokontany Lohomby and Ambohitrinibe I
are contaminated by S.faecalis up to 2.44 LogCFU/g and by Yeasts and Mouldsup to 2.32Log CFU/g.
Those sold in the Fokontany of Ambohitravoko and Anjozoro are the only contaminated by
Salmonella(Table 1).

Mofogasy in the Fokontany of Lohomby are contaminated by total coliform up to 3.54 Log
CFU/g and S. faecalis up to 3.07 LogCFU/g. Ramanonaka in the fokontany Ambohidahy have a
higher contamination by hygiene indicators germs (Staphylococcus aureus, Coliforms), while those in
the Fokontany of Ambohitrinibe Il are contaminated by E. coli(Figure 2, Tablel). For this category,
contamination by Salmonella affect Ramanonaka sold in the fokontany Masombahiny and fokontany
Mantasoa and the Mofogasy in the fokontany of Anjozoro.

Mofoakondro in Ambohitrinibe 1l Makasaoka in Mantasoa are strongly contaminated by
weathering microorganisms : a count TAMFof6.53 Log CFU/gand a count coliforms up to 4.11 Log
CFUl/g (Table 1).Makasaoka in Ambohitrinibe Il and Masombahiny are contaminated by Salmonella.
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Foodstuffs FAMT Yeast and | Total Coliform | Fecal Coliform | E.coli S.faecalis S.aureus Salmonella
(Log CFU/g) | Mould (Log CFU/g) (Log CFU/qg) (Log (Log (Log CFU/g) | (-in250Q)
(Log CFUl/qg) CFUl/qg)
CFU/g)
Coffee Coffee MTS 3.90 1 1.30 1 0 0 1 -
Coffee MSB 3.90 2.07 1.47 1.30 0 2.27 1.60 -
Coffee ABDh 4.04 1.84 0 0 0 2.34 0 -
Coffee LOB 5.51 2.32 0 1.30 0 2.44 1.30 -
Coffee ABII 453 2.23 2.63 1 0 0 3 -
Coffee ABDd 5.31 0 0 0 0 0 1.47 -
Coffee AVK 3.77 2.36 1 0 0 0 1.60 +
Coffee AJZ 5.81 0 0 0 0 0 3.20 +
Mofogasy MfG MTS 5.20 2.64 2.98 0 0 0 2.20 -
MfG MSB 5.11 2.20 2 1 0 0 2.39 -
MfG LOB 4,77 3 3.54 2.30 1 3.07 3.43 -
MfG AJZ 4.47 2.27 2.85 0 0 0 2.25 +
Ramanonaka | RMK MTS 5.04 3.27 2.98 1.90 0 1.69 2.88 +
RMK MSB 511 2.83 2.27 0 0 1.47 1 +
RMK ABDh 6.46 3.20 2.38 2.44 2 2.11 2.96 -
RMK ABII 5.57 2.07 2.63 2.62 2.49 2.07 2.60 +
Makasaoka | MKS MTS 6.39 1.69 4,11 0 0 0 1.47 -
MKS MSB 5.07 3.04 0 0 0 1.77 1.69 +
MKS LOB 4,23 2.25 1.92 1.47 0 3 2.69 -
MKS ABII 4,14 1.30 0 0 0 1.60 3.11 +
Mofoakondro | MfAKk MTS 511 211 1.69 0 0 0 2.27 -
MfAK ABII 6.53 3.74 2.04 1.47 1 0 1.60 -
MfAK AJZ 4,77 2.32 0 0 0 0 1.47 -
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Norms
Log CFU/g

Coffee
4 (m)
5(M)
Others
5.47
6.47

Coffee

Others
2
3

Coffee

Others
3
4

Coffee

Others
2
3

Coffee
4 (m)
5 (M)
Others
1

2

Coffee

Others
-in25¢g

Coffee

Others
102
10°

Table 1: Microbiological status of the 5 most consumed street food in the Municipality of Mantasoa

Legendes : MTS=Mantasoa, MSB=Masombahiny, ABDh=Ambohidahy, LOB=Lohomby, ABIlI=Ambohitrinibell, ABDd=Ambohidahy, AVK=Ambohitravoko,
RMK=Ramanonaka,

AJZ=Anjozoro,

MKS=Makasaoka,
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Figure 2: PCA representation ofmicrobial loads of coffees sold over the fokontany in the
municipality ofMantasoa
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ABIlI=Ambohitrinibe II, ABDd=Ambohidahy,AVK=Ambohitravoko,AJZ=Anjozoro

V. Discussions

According to these results, it is shown that consumers in Mantasoa are not enough strict in their
choice of vendors where the buy street food. Their knowledge of good hygiene practice is only limited
to the appearance of the vendors and the final presentation of the food on the stalls.

Coffee, the most popular beverage consumed in the municipality has significant contamination
with fecal indicator germ. Presence of these germs could only attribute to a poor hygiene from the
preparer and/the vendors [16]. Presence of Yeast-moulds and Salmonellainforms on a poor
environment hygiene: the storage conditions and utensils[17].

For children under 5 years old (10.13% of consumers) whose consumption frequency almost
daily, this is an alarming situation. Indeed, despite the absence of foodborne diseases during our
survey, these children are not safe if one considers the unsatisfying hygiene quality of the street food
sold and the high consumption frequency.

Therefore, during our survey no consumers respond contraction foodborne diseases from
consuming street food. Considering our results and information from hygiene doctors, it was found
that the wholesomeness of street food is not an issue that receives attention from consumers. Indeed,
the almost immediate effect of foodborne diseases and the non-persistence of symptoms could
explain these results and observation. As results, people treat foodborne diseases at home. Thus,
they register these situations as not important.

One of the points that could explain the absence of diseases is the couple “frequency-quantity
ingested”. In fact, the small amount ingested plays have significantly a huge role in the occurrence of
disease when it is combined with a considerable amount of street foods intake. Therefore, this couple
“frequency-quantity ingested should be taken into account when concluding on the occurrence of
diseases for consumers.
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In a rural area as Mantasoa, street foods are not considered as a food supply for the consumers.
On the contrary, the situation in urban areas is very different. Indeed, Studies on urban street food
have shown that out-of-home food is a real source of food supply for people working all days, away
from home [18, 19]. Such a situation could support the fact that the occurrence of foodborne disease
in the municipality of Mantasoa is almost zero.

On the over hand, despite the results of the hygienic quality of street food in the Municipality of
Mantasoa, consumers adopt a behavior which it considers it as a non-important issue. Indeed, even
the occurrence of diseases is immediate, the symptoms do not persist. Therefore, such behavior
encourages the vendors to overlook good hygiene practices, resulting in unsatisfying hygiene quality
of street food in this area.However, the most vulnerable that consume frequently street food are
above all those who are the most exposed to foodborne diseases.

The permissiveness of the consumers towards street food and the conditions in which it is sold is
a negative point that influences vendors in not improving their practices in good hygiene practices.
However, the attitude of not wanting to improve its practices could be detrimental to the quality of
street food and thus put consumers at risk, especially the vulnerable ones. Nevertheless, it is
necessary to bear in mind that the adoption of good dietary and hygienic practices is essential for the
health and nutritional status of consumers [20].

Furthermore, street food should be an element that represents a localityor even a Country.
Providing unhealthy food could make smart consumers not to eat, thus lead to a loss of income for
vendors, especially in touristic sites such as Mantasoa.

V. Conclusion and perspectives

This study aimed to assess the state of street food in terms of microbial hygienic quality as
well as consumer behavior towards this informal sector, case of a rural area as the Municipality of
Mantasoa an. Thus, street food would not pose a problem for local consumers despite the
unsatisfying hygienic quality of such food. The Wholesomeness of the street food sold is an issue that
is not enough important for both consumers and vendors. Indeed, in the Municipality of Mantasoa, all
actors have an interest in the street food sector and the alarm is silenced. Yet, such situation is not
negligible when we talk about consumer protection and public health promotion.

Thus, in order to improve the hygienic quality of street food, a consumers awareness approach can
be adopted, i.e., to provide an initiation to require a good quality of food, including hygiene quality.

Consumers can also be made aware that they need to adopt a strict attitude in the choice of vendors.
In this way, vendors could be encouraged to improve their production by adopting good hygiene
practices. It would be possible to have a vision of a safe street food for all.

Street food is considered a heritage of the producing country, it has to be of good quality to represent
the locality and even the country to both national and international visitors. Thus, this sector can

This sector could give a majestic image of the locality or the country to tourists and visitors by
providing safe and good quality of food
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