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Title: Assessment of Knowledge regarding management of snake bite cases among primary

health care providers in Kolhapur District, Maharashtra.
Introduction:

Snake bite is an injury caused by the bite of a snake may be venomous or non-venomous
snake. Hands, arms, legs are the most common sites involved. It is predominantly a rural
problem and it is largely an occupational disease of farmers, fisherman, military personnel,
people living in hilly region and near forest. Reasons behind the high morbidity and mortality
is the misconception about snakes and snake-bite, lack of knowledge and awareness, strong
belief in traditional healing methods and connectivity issues. But it has been noted that health
care providers though being the first person to treat the problem are also lacking adequate
knowledge, training about management of snake bite and rational use of Anti-Snake Venom
(ASV) which also results into complications and death'. As per Times of India, many cases go
unreported as people opt for traditional methods®. Plenty of ASVs are available in District
Hospitals and Primary Health Centers but the right training and lack of knowledge about need
of ASV, dose calculations, signs of envenoming results in high cases of death due to snake bite.
Globally 1.2 to 5.5 million of snake bites are estimated annually®. In June 2017 snake-bite is
added to WHO's list of neglected tropical diseases’. Maharashtra tops with 42,026 cases of
snake bites in 2018-19 among which Kolhapur recorded 2298 cases”.

Objectives:

1. To assess the knowledge to differentiate between venomous snake and non-venomous
snake among Primary Health Care providers of Kolhapur District.

2. To assess the knowledge of identifying venomous snake bite among Primary Health
Care providers of Kolhapur District.

3. To assess the knowledge of health care providers with regards to first aid and

management of snake bite.
Methodology:

The study will be conducted over a period of 2 months recruiting primary health care providers
in Kolhapur district, Maharashtra.



Study design: It is a cross-sectional study and data will be collected through a questionnaire
administered by investigator.

Study Setting and Study Population: The study will be conducted including Primary health
care providers mainly the Multi-purpose Workers (MPW’s) working in the Primary Health
Centres (PHC’s) of Kolhapur district. There are 74 PHC’s in Kolhapur district and each PHC’s
have 5 to 6 Sub-centres based on population. Each sub-centre has one Male MPW and one
female MPW hence there are 722 MPW’s working in all the PHC’s in Kolhapur district. So,
all the 722 MPW’s will be include in the study on voluntary basis after obtaining Informed

consent.

Data Collection: Data collection will be done by person-to-person interview using pre
validated questionnaires. The questionnaires will be in 4 parts, Part one includes demographic
data of MPW’s like name, age, sex, years of experience etc. Second part will include questions
regarding knowledge of differentiating between venomous snake and non-venomous snake.
Third part will include knowledge about clinical features of venomous snake bite. Fourth part
will include questions regarding first-aid and management of snake-bite.

Data analysis: data collected will be entered in MS excel worksheet and will be analyed using
SPSS version 20.0. Chi-square and will used to study the association among the study variables.

Ethical Clearance: Study participants i.e., MPW’s will be informed well about study protocol
in vernacular language and their informed consent will be obtained before the study.
Confidentiality and anonymity of the participants will be maintained throughout the study
process. Participation in the study will be entirely on voluntary basis and without causing any
harm to the participants. Study will be started only after obtaining ethical clearance from
Institutional Ethics Committee.

Implications:

Number of snake bite cases are higher in the rural areas and primary health care
providers such as MPW’s are the first to be contacted by the victims of snake bite. Considering
this scenario, the knowledge of MPW’s about snakes, clinical features of snake envenomation,
first-aid as well as management of snake bite plays crucial role in saving the lives of victims
of snake bite. The present study will generate the data about knowledge of this health care
workers about snake bite and based on this data health education will be imparted to the primary

health care providers.
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BREAST SELF-EXAMINATION IN YOUNG GIRLS FOR EARLY DIAGNOSIS.

gh' Sheity Shravya 3rd Year MBBS, D.Y Patil Medical College, Kolhapur.

Dr. Gune Anita R*

M.S Anatomy, Associate Professor, Anatomy, D.Y. Patil Medical College, Kolhapur.
*Corresponding Author

Breast sel f-examination 15 a non-invasive monthly practise in which a person evaluates a normal breast and sdentifies any changes onthe breast in
order to seek carly medical attention, The study's objectives were 1o analyse awareness of self-cxamination of breast, examine the difference in
knowledpe about self=exanimation of breast in medical student's v non=medcal stidents, and ultimately o promote awareness of correct self-
breast examination methed, A prospective questionnaire-based study was conducted on 300 female students from medical college and engineering
college. After pre-cvent questionnaire the awarencss session on Breast Self-Examination, was held with the assistance of a Power-Point
Presentation was conducted. Adler the session, post-session questionnaire was collected. The questionnaine was wed to assess post-event
knowledge and attitudes about breast self-examination. Comparison ofdata colbected from questonnaire Pre-Session and Post-Session was done,
by comparnng between Medical and Engineenng students. For comparing the effectiveness in knowledge between the Medical and Engineering
students unpaired 1 test was applicd with the confidential level of 95%, P value less than 00045 was significant. We observed that engincering
students gamed greater knowledge than medical students. To conclude awareness created among yvoung professional students, which i turm will
educate and spread knowledge 1o a large number of individuals insociety. The purpose of this study was o dispel misconceptions and encourage

proper seli-breast evalustionmethods.

Breast self-examination, Breast Cancer, Early Detection, women.

INTRODUCTION

Hreast cancer is the most Common CANCer GCCoUIming amongst Wommen
worldwide, " Risk factors include being over 35 vears old, having a
family history of breast cancer and having a personal history. ™ Early
diagnosis of Breast Cancer awds in quick access to carc and decreased
morhidity with the disease. " Breast self-cxamination (BSE) is
mportant in early detection of breast cancer.” Mamimography may ol
be available in majority of health instinstions in most nations due 1o
financial constraints.” Women should be encouraged 1o seek medical
advice if they detect any change intheir breasts. ™"

SUBJECTS ANDMETHODS
Design- Prospective, questionnaire-based s tudy.

Samiple size -
There were total 300 female students. 150 students from miedical
college and | 50 from engmeering college

Inclusion criteria-
Willing curremt Female Students of age between 18-25vears of
medical College and engineering college were mcluded.

Exclusion criteria-
Any students not willing or had any history of eperation of mammary
glandwere exchuded.

Data Collection:

A Prospective Questionnaine based study was done on female students
from Apnl 2021 o June 2021 affer taking the consent to analyse their
knowledge, behaviour, and attitudes reganding BSE,

For thas study, a questionmaire wis created using Google Forms
intemct survey hased on questionnaires used in prior studics in Egypt
Bowlos and Ghali, 2004)" and Tran {Reisi M, 2014) " University of
Beau (Nde FP, Assob JC.2015) 7 North-East London (Forbes et al.,
20100" and Turkey (Karayurt etal, 2008)

Data was gathered from professional colleges, medical students as
well as engieering Audents. This assured that student Froim o wide
range of professions camse to pariicipate in our research, eliminating
the possibility of selection hias.

Al female participants who volunteered and gave consent to take part
inthe study were included inthe target population, Participation in the
study was entirely veluntary, The study's purpose was commincaied
to each participant, and informed Consemt was obtained.

Confidentality was ensured to the respondents. The Questicnnanme had
27 guestions categorized in § sections. (Questionnaire attached) After
consenting the form they were asked to fill the 5 questions which
contained participants” basic information, such as theirname, age, field
of study, vear of study, and college name, as well as ther informed
consenl. The second and thind sections each had 4-5 questions akrout
socidemographie chametenstics and knowledge, with one extra
question to assess the sudents’ source of awarcness, while the fourth
section had |2 questions about breast sel Cexamination peactice and &
questions about attitedes toward breast self-cxammation. The survey
measured participants’ understanding (for example, "HSE is used to
detect lumps in the breast™ ), how often BSE should be conducted, and
when BSE should be performed. Furthermore, this section looked at
whether participants did BSE, why they didn't do BSE, how often they
did BSE, and if they were comifomable indentifving changes in their
breasts.

The gquestionmaire was validaed by an associate professor of
community medicine after which required changes were made to the
questionnatre, Reliability of the questionnaire was tested by
conducting a study on 20 Female Students from other professional
colleges. (Dental and law students)

Participation in this study was completely voluntary, and all swdents
whao decided to participate granted their consent using an onling survey
platform-Cioogle-Form, Participants were given detailed description
of the study's aim. They wene assured that their participation would be
completely anonymous and that no personally identifiable mformation
would be gathened,

The study was conducted after obiinmg the ethical clearance from the
institute. { Ethical clearance attached). Permission to conduci the snsdy
was granted from the Dean of Medical college and Principal of
Engincering college. (Due fo the present Covid-Pandemic, the study
was done online, The link to join the group was provided to the
participants using an internet platform called WhatsApp, Medical and
engincering students were splin info separmle groups. A pre-event
questionmaire in Google form version was circulated before the
awareness session, and we asked all willing participams 1o complele
the forms. Following the collection of 150 answers, an awarengss
session, as well as a demonstration session on Breast Self-
Examination, was held on an online platform-Zoom with the
assistance of a Power-Pomt Presentation and the supervision of a
gynaccologist, (Guide). Because the cvent was held online due to
covid, a video demonstmbng the proper method for breast self-
examinaton was shown, which helped the participants comprefvensd
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and learn better. After the post awareness session on Breast Sclf-
Examination, many participanis put forth their quenes which were
attended and discussed in the end. Few of the paticipants gave positive
verbal feedback about presentation, video and interactive session.
After the session, we circulated a post-session questionnaine in the
fvem 0 a Goegle form and recorded the replies of the participanis. The
same questionnaire was used (o assess post=cvent knowledge and
atiriudes about breast seli-cxammation. The session was bencficial for
rising awareness sbout breast self-cxamination as a useful tool for
carly breast cancer detection,

Data Aralysis:

The Statistical analysis from the data collected from questionnaine was
done by software SPSS5-23.0 version for comparing between Pre-
Session and Post-Session in Medical and Engineering students. Few
quesiions from the questionnaire having yes or no were coded as (0,1,
These questions were in Section A Question No 1, Section B Question
No 5,69, Scction C, Question Mo 12,13,14,16,21,22 23 24 Sechion D,
Question No 25.26.27,28. Paired © test woas applied with the
confidential level of 95%, P value less than 0.05 simificant. For
comparing the gain in knowledge between the Medical and
Enginecring students unpaired 1 test was applicd with the confidential
level of 95%, P valee less than 00045 was significant. Remauning
questions with multiple options perceniages were caloulated as shown

in graphs.

RESULTS

From the total 300 calcubated sample size, all particpated taking
attendlance rate to 100%. Table 1 depicts response from medical
stdents, On Analysis of Section A which consists gquestions on
Socwodemographic Chamcteristics (family history of breast cancer)
the data showed stamilficant P value of 0,045 as shown i table 1. Inthis
study majonty of participants from madical college had no fanuly
history ofbreast cancer 95, 7%,

Tahlel
Medical students

Presession | Post session | PVALUE
Mean+ 5D | Meant S0
Section A: sociodemographie 0975016 |10
chamcteristics
Section B: knowledge off 231+£0.78 (291 £0.28 |P=<0.0001**
breast cancer and breasy
CANCET prevention

section O knowledge and 599+ | 48 | T 48 £0.50 |P<0,000**
practice of self-breasy
cxamination

section I attitude based

Among e responses recaved, alimost half of the respondents were
sensitized about breast Self-Exanunation 79, 3% amongst which mass
media 46.7% contnbuted a major portion followed by books for
medical students. (Figure 1) On Analysis of Section B which consists
questions on kaowledge of breast cancer and breast cancer prevention
mehuding Chuestion Mo 5, 6, 9% Medical Students, the session was
sigmaficantly uselul with P value less than 00001 a8 shown in Table 1.
Moreover, most of respondents B9.1% students knew that BSE is a
useful tool for carly detection of breast cancer. Amongst the fofal
responses, less than half of the participants from medical college
35.9% have been taught the appropriate method of BSE. On
Analysing, Section C which consists questions on knowledge and
practice of self-breast examination including Question No.
12,13,14,16,21,22 23,24 in Medical Swdents, 42.4% practice BSE.
52.2% state that BSE should be done monthly while 10.9%
respondents stated that it should be done weckly, according to the
medical students £1.5% say that BSE should be done by the mdividual
and 14.1% should be done by a doctor, 73.9% of students have heard
about mammography and 69.9% students responded that it 55 a useful
tool for eardy detection of Breast cancer. The session was significantly
usceful with P value bess than 0.0001 as shown in Table 1. Morcover,
57.6% practice BSE out of which 37% respondents practice rarely and
J1.8% monthly. 51,19 stated that BSE helps i clinical detection of
sbnormality in breast. Pre-session responses from siudents suggested
that 57.7 %o lump may bean eardy sign for cancer.

(.04 5%

46612062 15925026 [P<0.0001**

I this study, On Analysis of Sectwon D which consists questions on
Attitude and behaviour on Breast Self-examination meluding
Question Mo 25,2627 28 in Medical Students, out of 150 responses,

54% respondents were not confident while performing BSE as
recorded in pre-session event while in the post session response there is
a slight improvement in responscs. 5. 7% students in the pre session
stated that they feel uncomtortable while performimg BSE while in the
post session Hhe oulcome was posiive, There was a significant gaan m
koowledge and change in attilude towards 1t afler the sesgon as
analysed by Post session questionnairg,

Table 2
Engiwermg students  |Pre scssion (Post sessiom [P VALUE
Means 8D | Meant SD

Section A:

socindemographic

chamctenstics 090030 |1 2000 P<iO001**
Sectuon B: knowledge

of breast cancer and

breast cancer prevenstion| 1,32 £ 1,12 (246 £0.7 P (001**
Section C: knowledpe [3.62+ 1.6 [587= 175 P=0.0001**
and practice of self-

brewst examination

Section I attitude 497+ 1.26 |5.78 =61 P<.0001**
based

In this study, a wotal of 150 response was recorded from the
Engincering students. The findings showed that there was less
sensitization among the engineenng students, On Companng Pre and
Post Sessions response o f Engineering Students n SectionA Question
No 1, Analysis on sociodemographic characters were made. 88, 7%
students have heard about breast cancer and the source of information
was maximally through Media (Figure 1), the P value was less than
000001 which was significant as shown in Table 2,

On Comparng Pre and Post Sessions response of Engincering
Students in Section B Cuestion No 5,6, 9, the P value was less than
0.000 1 which was significant as shown in Table 2. Almost 40.2% of
students have not heard about Breast Self-Examination. 60%
respondents were not taught about the appropriate method of Breast
Self-Examination. According fo the response reconded 73.3% siated
that BSE should be started afier 20 Years in Pre-Scsston questionnaine
whereas the post session questionnaire concluded that there was a
POSITIVE ImEpact

On Companing Pre and Post Sessions response of Engineering
Studemts in Seetion C Question No 12,13,14,16.21,22.23 the P value
was less than 0.0000 which was significant as shown in Table 2.
According to the results only 66.7% respondents knew ithat BSE
should be done by the individual 20% reported that it should be done
by the doctor. Ot of the 150 respondents surveyed, 60% of the
respondents fielt that BSE should be done by feeling the breast with the
hand in the pre-session while in the post session there was an inerease
in knowledge by 15%, 606.7% respondents have heard about
mammography out of which 33.3% respondents agreed that
mammaography is a useful tool for carly detection of breast cancer. In
the Post-session there was a significant impact in knowledge and
78.2% respondents knew that mammogrphy is o usefal ool for early
detection of breast cancer,

In this study, On Comparng Pre and Post Sessions response of
Engincenng Students in Section D which consists of Attiude based
questions Question No 25 2627 28, the P value was less than 0.0001]
which was significant az shown in Table 2. The results show that nearky
20% smdents feel funny, uncomfortable and embarrassing while
performing BSE before the awareness session, The post session
questionnaire revealed a positive attitude towards practicing BSE.
5% respondents did not feel funny, uncomfortable or embarrassing
while performing BSE. The willingness (o creale awarcness
significantly inercased after the session The post session results
revealed a positive gain in response stating 1007 response in terms o
create awareness aboul Breast Self-examination in the society.

Hence, the session created awareness on knowledge, praciice amd
change m attinede on Breast sel fexamination m enginecnng sudents,

Table 3 Comparison Between Medical And Engineering Students

Average gain in Medical Studenis | Engineenng
mieckical amwd Meand 3D gan | Students
enginecnng studenis Meant S gain | P value

| 2 H international Journal of Scientific Research |
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Awcording 1o Champion and Miller, sociodemographic chamcteristics
can impact attitudinal variables, which can then mfluence behavioural
patterns indirectly. There are various direct links between
experimental and demographic characteristics as well as potential
indirect links to BSE behaviour © The only impomant variable in this
study was being informied, creating awarencss, and weaching the
correct methed of Breast Self-Examination. Similarly, Lager Lund's
study indicated that havimg o suflicient degree of breast cancer awd
breast self-cxamination knowledge was a positive effective factor ™
Wormen who aretaught todo BSEhad a higher degree of understanding
regarding breast concer, acconding o Hyun's research . The main
reason for selecting the age group 13-25 was to ensure that these young
females ane aware of the proper technique for breast self-examination,
agwell as we aimied that these 300 students will raise awareness in the
socicty, and help others to identity and detect any abnormal changes m
the breast, resulting in early detection of breast cancer and, ultimately,
a lower female monality mse. The levels of pre- amd post-trining
knowledge, as well as the actual risks of breast cancer among these
wiormen, were examined inthis siudy,

Secton B: knowledge of  [06£0.77 | 1142108 |P<0.000] **
breast cancer and breast
CAnCEr prevention
Section C: knowledge and | 1.5 & 144 |2.25 £ 203 | P=0.00002%*
practice of self-breast
cxamination

Section D attitede based | 1.26 £0.70 (0.0 18 |P<0.0001 **

On companson of the knowledge ganed by medical and engineenng
students, section B guestion No 5, 6, 9 definitely showed maore
Knowledge was gamed in engincering stwdenis as compared to
medical students as shown in table 3. There was ghly sigmficant gain
in both Medical and Engincenng studenis, due to the awanencss
session. Similarly, in Section C Question No 12,13,14,16,21,22,23,
there was significanl difference in knowledige pereoived between
Engincening Students as compared to modical Students.

(n comparing section D-Attitude based Question Mo 25,26,.27,28,
there was a significam difference, it was more in Medical Students as
compared to Engimeening Students.
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Figure 1 : Sourceof Knowledge
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Figure 2: Family members with Breast cancer

DISCUSSION:

According 1o our findings, more than half of the sudy population 30,2
% were not aware of Breast Self-Examinaton. 75% of the rescarch
participants did not perform breast self-cxaminations on a regular
basis. However, there was a considerable improvement in knowledge,
practise, and attitude change that was reported following the
wwarencss session. Ngua of al,,” it was found that the trining and
pwareness session o Breast Self-Examination had no effect. Tashan
ST et al. reported n their study that the training offered had a shon-
term mfluznce on the women's behaviour, with the effect being mostly
related to breast self-examination.” In the current study, there was an
increase in knowledge and a positive shift in attitude regarding Breast
Self-Examination in the posi-session over the pre-session. The
knowledge and practise rate of Breast Self- Examination was higher in
medical students than m engincering studenis m the pre-session
response, but the gain m knowledge was greater in engincering
studenits i the post-session response than in medical students because
medical students were already aware of and were taught the proper
method of Breast Self-Examination, BSE appears to be preventive
{reduction in Breast Cancer morality) at all ages, according to cohort
rescarch n Finland and a case-control study in Canada, There has
recently been discussion on the significance of frequent breast self-
examunabion m avording breast cancer mordality. The education of
BSE, on the other hand, can make women aware of any abnormal
changes in their breasts awd seck medical care as soon ag possible. As
nghtly quoted at the proceedings of the international consensus
conterence “Positive health-care behaviour can go a long way toward
raising public health awareness and health-secking behavieur™. "
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ABSTRACT
Introduction: Colour is believed to stimulate senses. It improves
the attention span and helps in developing cognitive abilities
and hence, can be beneficial in the educational set-up. There is
a void in literature about usefulness of colours in the education
settings in India.

Aim: This study was conducted to assess students’ preference,
perception, emotional responses, memory, and cognition
related to colours.

Materials and Methods: A cross-sectional study conducted
overa period of two months (January-February 2018) comprised
of 300 students divided into two equal groups: Group A with 13
to 18 years of age, Group B with 19 to 25 years of age. On four
consecutive days, both the groups were exposed to the same
power point slide with some words highlighted with a single
colour (red: material related to discovery of earth's polarity,
blue: material related to arbovirus, yellow: material related to

INTRODUCTION

Colour is a visual enhancement element that is vital in improving the
leamning process [1]. It is known that visual stimulation through colour
helps in improving the attention span, developing cognitive abilities
and in refreshing one's perception. Finding an appropriate Colour for
educational settings is complex as it involves personal preferences,
perceptions and differences in emotional response [1].

Human memory is stimulated by different contrasting values of
colour [2]. Colours have been proven to be effective in patients
with dyslexia and autism as it helps in minimising reading difficulties
[3:4]. Colours are instrumental in regulating emotions/moeod. Light
reflected from coloured objects is converted into electrical impulses
by the retina and relayed to the brain that governs our hormones and
endocring system and in tum affects various aspects of cognition
and perception [5].

Educators also use different colours to improve learning outcomes.
It has been noticed that red ink is corwentionally used by teachers
to check assignments. It is done to draw an individuals” attention
towards their errors. Red is perceived to be a threatening colour but
also makes one apprehensive and improves the learning outcome,
inthat it reduces the repetition of errors [8]. Colours, therefore, have
a significant role to play in the educational set-up [7].

In the educational setting, high demands are placed on students
for academic excellence. Thers neads 1o be stralegies to enhance
cognitive abilities which in tum will faciitate the learning process,
It has been seen in the study conducted by Olurincla O and Tayo
0, that colour helped in increasing retention rate of leamers [7].
Studies on the usefulness of colour in educational setfings in India
are few [6,8]. Therefore, the study was conducted to assess colour
preferences and perception, emotional responses towards colours
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pathophysiology of diabetes mellitus, or green: material related
to Mangalyan). At the end of the fourth session, a validated
guestionnaire was used to evaluate the students’ perceptions
and responses to various colours. The data were analysed
using R software v 3.6.1. The Kruskal-Wallis test was used to
find significant differences within the group, p<0.05.

Results: In group A, the highest mean preference was
observed for the colour red [mean=8.02+2.83; p=2.20e"),
blue was found to be a socothing colour (n=65) and yellow
helped in better recollection of facts (n=44). In contrast, in
group B, the highest mean preference was cbserved for
the colour blue (mean=8.35:3.59; p=5.90e"). Yellow was
considered a more scothing colour (n=43), and black helped
in better recollection (n=41).

Conclusion: Colour perception varies in different age groups.
It also affects emotions, memory, and influences mood
disposition.

Ke'}fWﬂl"dEi: Attention, Emations, Senses, Ed

and colours related to memony and cognition in different age groups
in India.

MATERIALS AND METHODS

A cross-sectional study was conducted on 300 subjects over a
period of two months (January 2018 to February 2018), following
approval by the Instiutional Ethics Committee [DMCK/148/2018,
14/05/2018). The study was conducted among students from
Shantiniketan School (CBSE), Kohapur, Maharahtra and DY Pati
Medical College, Kothapur, Maharashtra, India. Assent was taken
from students between the age of 13 to 18 years and consent from
students between 19 and 25 years. Assent was signed by students
along with the guardian teacher.

Inclusion criteria: Students between the age group of 13-25 years
and wiling to participate in the study were included,

Exclusion criteria: Students with leaming o memory related
disordars were excluded.

Participants were divided into two groups according to age (Group
A-13to 18 years, Group B-19 to 25 years; n=150 each). Considering
a=5%, p=20%, power=80 % the sample sze was calculated as
150 for each group.

Two groups of students wene shown the same presentation at
different session. In four consecutive days, both groups wers
exposaed to the same power point slide some words highlighted with
ared, blug, yellow and green colours respactively. Different colours,
red: material related to discovery of earth’s polarity, blue: material
related to arbovirus, yellow: matedal related to pathophysiclogy
of diabetes melitus, or green: material related to Mangalyan wens
used for the siides and were displayed for 15 minutes. At the end of
the fourth session, a vaidated questionnaine was used to collect the
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dafa (Annexure), The sessions were conducted in the morning for
two hours; to maintain uniformity in both groups and to avaid any
kind of cognitive bias.

Study Tool

The questionnaire tool was validated by six experts from various
departments of the tertiary care hospital. The final guestionnaire
consisted of 20 questions regarding colour preference, percaption,
emotional responses as wel as memory and cognition related
questions. The colour black was also given as an option apart from
red, biue, yellow, and green. The questionnaire included both close-
ended and open-ended guestions.

STATISTICAL ANALYSIS

The data were analysed using R software version 3.6.1. Colour
preferences, perceplion, emotional response as well as memory
and cognition related colours were represented using freguency
distribution. A minimum Content Validity Ratio (CVR) value of 0.99
was considered the cut-off value to retain an item in the proforma
[9]. Colour preference based on age group was represented using
mean+SD. The KnuskalWallis test was used to find significant
differences among colours within the group. The p-value <0.05 was
considered statistically significant.

RESULTS

The mean age of students in group A and group B were 152225
years, 21,5230 years, respectively. In Group A, red appeared to be
the most attention-grabbing colour (26.0%). Yelow was the colour
that helped in better recollection of facts in 29.33% of the study
sample [Table/Fig-1].

wanjcdr.net
Caolour preferences
Aed ] B ] Green [ Yabow [ Black
Cligstions n (%)
Colour you lka L -
35{233F | 492933 | 28533 SITR2060 | 322133
g_ﬂ:zmmn 1ran | apee | 22046n | 43@Een | 1 Fae
MOINIEONE |z | 4spoen | 10 @en | 25p66n | 38024
More sooling 2801933 | M1@73% | 230533 | 43@E6N | 14@33
colour
Coiour which =
i pe | 2104 | 530833 | 2201467 | 43867 | 11 @39
Colour which better = i
s pec By 25 (1667 | 47 31.35 oG 27| 42 (38)
Clthing Soiour 221467 | 422800 | 402867 020 16 (10.67)
Coiour which
makes fedling cam | 22 (1487 | 48320 12 {80 30200 38 @5.33)
and relaed
Caphvalingoolowr | 7(467) | 85(8233 | 22(1467) | 40667 | 161067}
Colour which helps " = =
[ 33@200 | 352353 2 5.0y 32133 | M@V

[Tabde/Fig-2]: Distr

Questions n
Do you think chiidren love to read from the

beroks that are colowred and have lestabions 150 100 o 1]
and dagrans?

Do you think colowred diagrams drewn in

axams iBich more marks than students wha a3 55 &7 43

doi'l diew dagrams?

[Table/Fig-1]:

In group B, Blue appearad to be the most attention-grabbing colour
(30.67%) and was also considered as a captivating colour by
43.33% of the subjects. Black was the colour that helped in batter
recollaction of facts (27 .33%) [Table/Fig-2].

Amaong group A participants, most of the students felt that colour
was related to mood and emotions (78%). Maximum students
felt that colour plays an important role in memorising things
(67%). Colours were found to be the most memorable aspect in
advertisements or commercials among group A study subjects
(89%) [Table/Fig-3).

Among group B participants, most of the students felt that colowr
was related to mood and emotions (26%). Many students felt that
colour plays an important role in memaonising things (69%). Colours
were found to be the most memorable aspect of advertisernents or
commercials among group B study subjects (71 %) [Table/Fig-4].

Colour prefemnces T
E D you think colour affect your mood? 114 76 36 24
Red | Blue | Green | Yelow | Biack
Diosees: ther colour of the cloths of the peson
Questions n (%) tafking 1o you afect your mood or attifuda ] 57 64 43
Colowr you ke more | BG5S | TO(EET) | 13 @67 | 43 (@8.67) | 16 (1067 towards them?
Bedroomwall cobur | 33{22.0) | 483067 | 1 | 41 @75 | 12m0 Do you think the colour of the question paper 71 47 9 | 53
Atertion gratoing affect student’s abilty 10 think?
coioar ALy || SRy | AGHGE | et S Dio you think colouwrs are gender criented? i | 25 | 1z | 75
e e o | | . s o oot | e | s | | 5
Coipir which = Dy think colowr B related o mood and
ncreases appetie | 20 PRET) | 2801735 | BOTE) | @2 | 1803 i 1y | 78 | a3 | 22
Color wiich Dester Do youl think colour plys an imporant nok in
1820 | 6000 15 (10, 55 2358 | 2146 Yo H a
o il 1120} | B0@0O) | 150100 | 353 (14.67) g EUns? w | 67 | 4 | a3
St Colour 2 0.67) | 38(2535 | 21(i4) I3EA 338 Do o think the most mamarable thing in u
E ; 133 89 17 11
Colowr which makes advertisemant oF Gomimearncials s oolour?
seeding caim and 26(17.33) | a7 (3135 | W73 | 0e6 128) [Table/Fig-3]; Froporion
Capirating colour 28 (8.67) | 47 (3135 | 20013.33) | 30E0 23 (18.67)
There was a statistically signficant difference am colour
Coburwhich heps i | 46 i0.em | sepan) | 1801067 | 44 pe.am | 8 @say ; B i
batter el preference in group A, with the highest mean value for red colour

(mean=8.02+2.83; p=2.20e ") [Table/Fig-5].

There was a statisticaly significant difference among colour
preference in group B, with the highest mean value for blue colour
{mean=8.35+3.59; p=5.90e") [Table/Fig-6).

DISCUSSION

Colour has a profound effect on our moed and behaviour, It impacts
cur emaoticnal state, cognition, memory, and general disposition
and has an impact on almost every aspect of our being. Given the
powerful nfluence of colour on an indwidual and on the community, it
wolld be prudent to utiise the impact of colour on the human mind,
especially in an educational set-up where the human mind is trained
and tuned. In the educational setting, the utiisation of cognitive
abilities by students is very important and may contribute to better
academic achievement [10]. Hence, it isimportant to understand the
influences of colour on learming and what colours are best for specific
age groups [7]. Thus, the study aimed to evaluate the perception
and effect of colour on cognition in various age groups.

Journal of Clnical and Diagnostic Ressanch, 2021.



Kindly explain which values as mean and
sd are given in [Table/Fig-5.6]

Agree Disagree

Ouestions n % n %
Do you think: children love to mad from
the books that are coloured and have 150 100 0 o
ibustrations and diagrams?
Do you think coloured dagrams drawn in
ecarmes fetch more marks than students B3 1 BV 45
weho don't draw diagrams?
Do you think colour affect your mood? 114 76
Dioes the colour of the cloths of the person
talking to you effect your mood or attiude BE a7
towards them?
Dy your thimik the eolour of the question
paper affect student’s ability to think? 4 3% % | 64
Do you think colours. are gandar arientad? 12 10 135 80
Doy you think colour affedts taste or

i 96 B4 54 36
Do you think colour | retabed to mood and
amctions? Lae % 6 4
D you think colour plays an important ok
= ising things? 104 69 46 a
Do youi think the: most memorable thing in 106 71 44 2
advertisernent or commeials is colour?

[Table/Fig-4): FPropoaion of agres

Colour Mean=50 p-value
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[Table/Fig-5]:
Colour Meanz5D pvalue
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Graen 724220

=0L0001
Yedlow 5.39:28
Frad B.07+3.13

[Table'Fig-6]:

Variations in the preferences and perceptions were cbserved in both
the groups. Differences could be explained by the fact that as the
individual gets older, hissher preferences change based on their life
experiences [11].

In the 13-18 years age group highest mean was observed for the
colour red. This can be ascribed to the longer wavelength of red;
and hence is perceived to be stimulating, lively and friendhy [12,13].
In contrast, in the 19-25 years age group, the highest mean was
observed for the colour blue. This can be ascribed to different
amounts of iradiance from 440 nm to 490 nm [14]. Hence, blue
colour is perceived to stimulate intellectual activity, reason and
logical thowght that develops as the individual grows older [12].

In group A, blue was perceived as a soothing colour, In the state
of relaxation, blue stimulates the alpha band in the occipital areas
[14]. It iz often associated with openness, peace and tranquility
[15]. On the contrary, in group B, yellow was perceived as the
more socthing colour. This can be attibuted to changes in the
oxygenated haemoglobin (0,Hb) and deoxygenated hasmoglobin
(Hb) concentrations in the Left Prefrontal Cortices (L-PFC) [18]. It is
often perceived as the colour that lets the sunshine in [5).

The colour that increased appetite was red in group A. In contrast,
in group B, blue Colour was found to be appefite stimulating.
Students in group B agreed that colour affected taste/appetite and
this has been studied in previous literature as wel [17,18]. This can
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be ascribed to hormones that are released in the brain, when colour
perception is transmitted from the eye to the brain. In turn, colours
are used to “level out” emotions or to create different moods [5).
Colours could thus be used to stimulate or reduce appetite and
could play a significant role in weight management issues among
adolescents. Blue i the colour of intellect and stimulates clear
thoughts [19]. It was perceived as the colour which defines the
participants’ personality among both the groups.

In both groups, blue was the preferred colour for dressing and made
them feel calm. Participants in both groups agreed that their mood
was affected by colour, as observed in previous literature [20]. Their
attitude was also affected by the clothes’ colour of other people.
This can be ascribed to the fact that colour is an essential part of our
lives and its existence is seen in everything that we percenve. Hence,
colour has a profound effect on our feelings and expressions [21].

Among group A students, red was the most attention-grabbing
colour. In contrast, in group B, blue was considered the most
attention-grabbing colour. The most captivating colour among both
the groups was the colour blue. Ameong group A students, the colour
yellow helped in better recollection of facts. In contrast, in group B,
the colour black helped in better recollection. Participants in both the
groups agresd that children loveto read from coloursd books and alse
felt that coloured diagrams fetched more marks in exams. Students
in bath the groups agreed that colours helped in memorising better
as observed in previous studies [22]. This could be explained by
the fact that colour drawvs on cognitive powers to influence leaming,
facilitating memarisation and identification of concepts. It also affects
the way we percaive and process information and can upgrade our
ability to recall both words and pictures [23-25].

Students alzo felt that the most memorable agpect of advertisement
and commercials are colours as seen in previous studies as wed
[26,27]. This can be attributed to the fact that colours can evoke
perceptual and emotional responses in consurmers and influence
their behaviour [28,29].

Limitation(s)

Liritations of the study include the fact that colour perception
bassed on gender, age wise strafification within the group was not
assessed and provides scope for further research in the arena.

CONCLUSION(S)

Caolour perceptions/cognition varies among different age groups of
students. Colour has the potentia to transmit the stimuli to a more
permanent state in the memory of students. Colour is perceived to
help in memorisation of facts and its integration in papers, books
and presentations can improve cognition and leaming outcomes
among students of all age groups.
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Annexure

Effect of Colours on Perception and Cognition of Students belonging
to two differert age groups 13 - 18 & 19 - 25 years

This study provides us meaningful insight to the use of Colour in
increasing retention rate of leamers, espedally adult learners. The
questions are 1o introgpect the Effect of Colours on Perceplion and
Cognition of Students belonging to two different age groups 13 -
519 - 25 years.

e

Mo,

Cuestions Red | Blue Yellow

1

Which colour out of these oo
you ke more

What colowr out of thess
wodld you ke the walls of your
bedroomito ba

Which colour out of these
acconding to you attracts or
grabs more attention’?

Which cut of thess colow is the
miast scothing colour acconding
o you'?

Which colour out of these do
woul think increases appetie?

I you weene asked to relsbe yoursel
o the colours, which colours out
of thase co you think suts voul of
describes you the best?

What colowr of doths out of these
do you generaly ke 1o wear?

Which colour out of these makas
you fesd cabm and reled?

Which colour out of these do
yo think is capthating?

Whech colours out of these heips
el for better recall?

Do you think chidren love to
read from the books that am
colowred and have ustrations
and dagrama?

Do you think colowred diagrams.
drvwn in exams fetch more
marks than students who don't
draw dagrams?

13

Do you think colour affect your
maad?

14

Doz the: colour of the daths of
the person taking 1o you affect
your mood or attituds towards
them?

D youl think the eolouwr of the
question paper affect student’'s
abifity to think?

Do you think colowrs arm gendar
oriented?

Dioyou thi
or appetite

colour afiects tagie

Do you think colour is related to
mood and emotions?

Du:.wmnkcdmrp&m:m

important role in memorsing
things?

Do you think the most memomakbis
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Introduction:

Childhood is a phase of life in which many things are explored with curiosity by children
and then the surroundings may become dangerous place if the chemical compounds used daily
for many purposes in and around the house are unintentionally ingested or inhaled or touched by
the children. Many children get intimidated with colorful drugs, cosmetics and improperly stored
poisons and get fatally intoxicated.

Majority of poisoning among adolescents and adults are intentional ' while most of the
pediatric poisoning cases are preventable and accidental’”, caused by easy availability of toxic
substances for children in houses. Household products including medicinal compounds,
cosmetics & toiletries, detergents, disinfectants, organic solvents, petroleum products, pesticides
and contaminated food are most common means of poisoning in children globally as well as in
India.” Pediatric poisoning is a significant cause of morbidity and mortality responsible for
0.33% to 7.6% of total admissions in pediatric wards at various hospitals across India and

household poisons are the prime reason.®’



Knowledge about common household poisons is lacking not only in children’s but also in
adults. In a study from India, around 20 percent of medical students and more than 65 percent of
non-medical students were found unaware of the hazards caused by household poisons.'”

Prevention of poisoning through health education programs targeting children have been
conducted worldwide'''>"* and it was found to be very useful means to reduce the burden of the
problem. But in India, there is dearth of data regarding evaluation of effectiveness of educational
interventions on prevention of childhood poisoning. Hence under the present study, health
education on household poisons will be given to primary school children and its effectiveness
will be assessed. Proper education and knowledge of poisons from early life is important among
children.

Objectives:

1. To study knowledge and attitude towards household poisons among primary school children.
2. To assess the effectiveness of Household Poisons Awareness Program on knowledge and

attitude among primary school children.
Methodology:

The study will be conducted over period of two months in seven primary schools in urban

arca.

Study setting: Seven primary schools from urban field practice area of a Medical College will
be selected.

Study design: Interventional study.
Study population: Primary school children of 4® and 5™ standard.

Sampling technique: One division of 4™ and 5™ standard each will be selected randomly among

the seven primary schools.
Sample size: 500-600 Primary School Students

Study variables: Knowledge about household poisons, knowledge about other common
poisonous substances, attitude towards poison exposure and knowledge on preventive measures

from poisoning.



Proposed intervention & Data Collection:

Agreement for implementation of the awareness program will be obtained from the
school authorities and assent forms from the parents will be collected consenting to participate in
the study on behalf of students.

Validated pre-test questionnaire consisting 10 questions addressing knowledge and attitude
towards household poisons will be given to all the students before intervention of the health
education program and their prior knowledge will be assessed. Faculty trained and well versed
with health education program will be conducting didactic lectures followed by video
demonstration and demonstration of specimens of various poisons. Information regarding
common agents involved in childhood poisoning, common household poisons, instructions for
prevention of poisoning and primary care for poisoning conditions will be provided during this
program. Evaluation of the program will be carried out 2 weeks later in the form of post-test
questionnaire administered to the same students. Data thus collected in the form of pre-test and
post-test will be analysed.

Data analysis: Data collected will be entered in MS excel worksheet and will be analysed using
SPSS version 20.0. Chi-square test and paired “t" test will used to study the significant
improvement of knowledge and attitude about household poisons by comparing pre-test and post

test results.
Ethical considerations:

School authorities as well as the students will be informed well in vernacular language
about the study protocol and the ascent will be obtained from the respective parents on behalf of
students before starting the study. Confidentiality and anonymity of the Students will be
maintained throughout the study process. Ethical clearance will be obtained from the
Institutional Ethics Committee before starting the study.

Implications:

School based health education and awareness programs improve the children’s
knowledge about prevention of poisoning and hence schools provide a good opportunity for
prevention. Primary school children form the most vulnerable group for household poisoning and



accidental poisoning; hence educating those children about household poisons is crucial in
prevention. In the present study efficacy of the intervention in the form awareness program will
be evaluated in terms gain in knowledge and change in attitude and based on the results more
such programs will be planned in future.
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Annexure-2

Questionnaires
01. What is a poison

A. A substance which causes diarrhea/vomiting when eaten
B. A substance which causes irritation in eyes if it accidentally enters in the eye

C. A substance which causes a skin rash when it touches the skin
D. All of the above

02. Which of the following is safe to drink?

i LY F
¥

A. Phenyl C. Water

B. Glass cleaner

03. Which of the following animal around your house could be poisonous?

A. Scorpion C. Spider



D. All of the above

B. Snake

04. Is it OK to eat fruits or leaves from bushes or trees outside the house?
A. Yes, because | think all fruits are edible C. 1 will eat it only if it looks attractive

B. I will ask my friend D. [ will ask an elder before eating it
05. Which of the following compound could be_harmful if you accidentally drink it?

A. Apple juice C. Kerosene

B. ORS D. Lemonade

06. We know that medicines/syrups are good for health. Is taking excess number of
medicines/syrups also good for health?

A. [ think it will make me stronger

B. Medicines should be taken only in amounts prescribed by the doctor
C. Taking more medicines will heal me faster

D. The dose of medicine I take is not important

07. A home cooked food item is kept in my fridge for more than 4 days. What should 1 do?

A. | should smell it and then decide C. | should eat 1t
B. I should consult an elder and eat it D. | should not eat it

08. Which of the following is edible?
A. Candy

C. Naphthalene balls

g

1,

B. Phenyl D. Dish wash




09. Which of the following is not harmful for health?
A,

10. If you see your yvounger sibling or a small child playing with a box containing
medicines, what steps will you follow?

STEP-1 STEP-2 STEP-3 STEP-4 i
' A | Call the doctor Call an adult Check if child Take the box I
. has ingested any | away
: medicine e o SR d b
' B | Take the box away Call an adult Check if child Call the doctor :
has ingested any :
medicine =N
C | Check if child has ingested any | Call the doctor | Call an adult Take the box
. medicine away |
D | I will first take the box away Take the box Call the doctor Call an adult |
from him and then call for an away

adult

11.
enters in your eye. What will you do?

Suppose you and your friends are painting using water colors and acciiientally paint

A. Wash my eyes with vinegar

C. Wash my eyes with Savlon/Dettol
B. Wash my eyes with plenty of water D. Do nothing and continue painting

12. Insecticide sprays come in attractive bottles. What will you do when you come across it?

A. Iwill use it as a toy and play with it
B. I will spray the contents all over the room because it is fun to do so
C. 1 will not touch the bottle because it contains harmful chemicals which might harm me
D. 1 will use it myself to kill the insects



13. Your mother uses good smelling perfumes and attractive cosmetics. When can you use
them?

A. When I'm alone around cosmetics C. When any elder is around me
B. Whenever I want D.I will use kids cosmetics in adult
supervision

14. Are all plants around my surroundings edible?

A. No, some plants are harmful C. Yes, all plants are edible
B. Flowering plants are edible D. Fruit bearing plants are edible

15. If you ingest the wrong pills accidentally, what steps will you follow?

A. I will be scared and tell no one C. | will tell an elder person and consult a doctor
B. [will act brave as if nothing has happened D.I will drink plenty of water

16. What is a first aid kit?

A. A small box with toys

B. Small box containing bandages. antiseptic wipes to treat sick or injured people until full
medical treatment is available

C. A kit containing delicious food items

D. I don’t know about a first aid kit

17. What do you do to your broken toys?

A. 1still play with them C. [ break them into smaller pieces

B. Itry to know what they taste like  D.] either try to recycle them or throw them away
18. Do you know your parents’ mobile number?

A. Yes, | remember it correctly of both my parents’
B. Yes, but | know only one number correctly

C. [ remember only half of the numbers correctly
D. No, I don’t know any mobile number



Annexure-1
Parental Assent form

D.Y. Patil Medical College, Kolhapur
Department of Forensic Medicine

TOPIC- Impact of household poisoning awareness program on knowledge and attitude of
primary school children in urban Maharashtra

* lam Hemanshi Sirohi studying 2™ year MBBS in D.Y. Patil Medical College, Kolhapur,
I'am doing a research study titled “Impact of household poisons awareness program on
knowledge and attitude among primary school children in urban Maharashtra.”

* In this study we want to know the knowledge of school going children about household
poisons. For this the students studying in one of the section each of 4" and 5" standard
are selected randomly, they will be asked few questions regarding household poisons in
form of multiple choice questions.

* Affer this the students will be thought about identifying household poisons,
precautionary measures to prevent poisoning.

» After 2 weeks of this education session, the students will again be asked again about the
household poisons in form of multiple-choice questions.

* The both pre-test and post-test will be evaluated by us, and data obtained will be used for
our study.

* This study is on voluntary basis and will be conducted only after obtaining permission
from the parents.

* As we provide health education about household poisoning, it will be helpful for your
children in the future.

¢ There are no foresecable risks involved in the study, and the study will be conducted only
during school hours. If you agree for this study kindly provide your permission in the
following certificate.

Consent Certificate

I have been asked to give consent for my of daughter/son to participate in this research study
which will involve pre-test, post-test and single education session on household poisons. | have
read the foregoing information, or it has been read to me. I consent voluntarily for my child to

participate as a participant in this study.
Name of Parent/ Guardian

Signature of Parent/Guardian

Date




MBBS sStrudeniy
Himahshi ‘Ehmrmq_

Reference 1D: 2019-02912

Title: ASSESSMENT OF OCCUPATIONAL HEALTH HAZARDS AND EXPOSURE
TO PESTICIDES AMONG FLORISTS THROUGH HANDLING OF FLOWERS

By: Himanshi Sharma
II Year MBBS
D.Y.Patil Medial College, Kolhapur
Guide: Dr.Ashutosh B Potdar
Associate Professor & 1I/C HOD
Department of Forensic Medicine
D.Y Patil Medial College, Kolhapur

Introduction:

Flowers are used daily for poojas in Indian context and throughout the year for various
occasions like weddings or other celebrations. Flowers are mediators for expressing love,
gratitude, friendship or appreciation. India has majority of markets for floral industry among
Southern states with estimates of Rs 1219.4 million worth daily production of flowers and
considering Mumbai region alone around 10,000 to 30,000 dozen of flowers are traded daily.’

These flowers are grown with extensive treatment with pesticides unlike other crops
which are grown for consumption and there are very few restrictions for pesticide use to yield
good crop. Flowers are sprayed with maximum pesticides until harvest and transported directly
to the markets. In such unique risk situation, the florists handling such flowers could be exposed
to many pesticide residues during their professional activities. A study conducted recently in
Belgium revealed that florists come across 111 different chemicals mainly insecticides and

fungicides and individual florist exposed to 37 active substances.’

Most of the pesticides applied on the flowers are persistent, fat soluble and dislodge able
from flower to hands hence easily absorbed through skin with absorption continued as long as
the pesticide remains in contact with the skin. Dermal exposure to pesticides causes health
problems ranging from dermatitis, contact allergies®, peripheral neuropathy’® and endocrine



disorders’. Reproductive problems including abortions, stillbirths, prematurity and congenital
malformations also have been reported due to occupational exposure to pesticides.® Despite
potential exposure to pesticides and high-risk situation no information is available in India about
health hazards and risk assessment among florists who are actively engaged in preparation of
bouquets and garlands.

Objectives:

I. To assess the detrimental effects on health due to chronic exposure to pesticides among
the florists.

b2

To assess the awareness of personal protective measures among florists.

3. To estimate the dermal exposure to various pesticides among florists,
Methodology:

The study will be conducted over period of 2 months including florists on voluntary
basis.

Study setting: Out of sixty-five florists in the city forty florists actively engaged in handling
flowers daily for preparation of bouquets and garlands with work experience more than ten years
will be recruited in the study on voluntary basis after getti ng prior consent.

Study wvariables: Demographic data, personal history including: age, sex, time spent in
preparing bouquets and garlands, years of experience working as florists, personal protective
devices used, and profile of active substances detected in the samples of cotton gloves.

Data Collection: Data will be collected using pre-tested and validated self-administered
Questionnaire as data instrument to know the demographic profile, personal history including
history of cancer or obstetric history (abortions, premature deliveries, congenital malformations
among their children), time spent in preparing bouguets and garlands, experience of working as
florists counted in years (more than 10 years), personal protective devices used and its
awareness, hygiene practices. They will be examined for presence of skin ailments, neuropathies
or any other illness with the help of dermatologist. Also, two pairs of cotton gloves will be
provided to each of the participant florist to wear for 2 consecutive days while handling flowers
for preparation of bouquets and garlands. These two pairs will be collecied as single sample (4



gloves per sample), will be cut into small pieces and subjected to combination of liquid and gas
chromatography tandem mass spectrometry for analysis of residues of pesticides. Profile of
active substances detected in those samples will be prepared. The cost of this test which is
approximately 30,000 to 50,000 rupees will be paid by the student.

Data analysis: Data collected will be entered in MS excel worksheet and will be analysed using
SPSS version 20.0. Chi-square test and McNemar's test will used to study the association among

the study variables.
Ethical considerations:

Study participant florists will be informed well in vernacular language about the study
protocol and their informed consent will be obtained before starting the study. Confidentiality
and anonymity of the participants will be maintained throughout the study process. Participation
in the study will be entirely on voluntary basis and without causing any harm to the participants.
Ethical clearance will be obtained from the Institutional Ethics Committee before starting the
study.

Implications:

Florists are working in a unique risk situation whereby they are exposed to various
pesticide residues during the professional activities. There are ample of researches conducted in
European and American contexts on this topic, but it remains neglected area in India. Hence it
was deemed necessary to assess the health hazards among the people who are involved n
handling of flowers. After deriving the results, it will be considered if recommendations are
required to raise the level of awareness among the florists which can mimimize the exposure by
adequate prevention and proper protective measures like wearing gloves, washing their hands

and arms.
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Annexure-2
Consent form
D.Y. Patil Medical College, Kolhapur
Department of Forensic Medicine

L MOMBEIMS ..o oot i R o va s .

residing at

do hereby confirm that:

IL

[1L

IV.

VL

VIL

VIII.

IX.

XI.

XII.

| have been asked by the student of D Y Patil Medical College, Hospital and Research
Centre, Kolhapur (“the Medical College™) whether | wish to participate in a study
(research) under the aegis of the Medical College.

In this study, I want to know whether there is any exposure of pesticides to the
florists. For this, flonsts all over Kolhapur, who are working as florists for past 10
years will be selected and then will be asked to provide general information like, age,
working since, total working hours in a day, habits. After this an examination will be
done for any skin ailments by dermatologist. Later, you will be asked to wear gloves
for two consecutive days while working. After two days, gloves should be returned
which will sent to lab for analyzing presence of any pesticides on the gloves.

Forty florists will be recruited in the study on voluntary basis after gefting prior
consent.

We will also be providing health education, preventive measures regarding occupational
hazards

The nature of the study being undertaken by the student/ researcher, as well as the extent
of my participation in it, have been duly explained to me in a language that | understand;
The potential risks and consequences associated with this study have also been duly
explained to me in a language that I understand;

I also understand that my participation in this study is only for the benefit of
advancement in the ficld of medical rescarch and that at no point in time 15 my
participation being solicited for any pecuniary gain by the researcher or the Medical
College;

I have also been explained that I am in no way obliged to participate in the study and that,
once | have agreed to participate in the study, | am still free to withdraw from
participation in the study at any point in time upon notifying the Medical College in
writing in the prescribed form without assigning any reason;

There will be no financial transaction between myself, the researcher and/or the D Y Patil
Medical College for my participation in that study;

I have been explained that any data collected out of my participation in the study wall
only be used for academic purposes and/or for further medical research;

I have also been reassured that any publication of the data collected during the study or
any publication of its conclusions, shall be done on a *no names’ basis and shall under no
circumstances reveal my personal identity. Any personal details likely to reveal my
personal identity shall always remain confidential;

I understand that if any accident or undesirable medical complication arises out of a
procedure or treatment done solely for research, | will be offered treatment, free of cost,
by the D Y Patil Hospital & Research Centre free of cost, by the D Y Patil Hospital &
Research Center, Kolhapur. Any additional compensation considered necessary by the
Institutional Ethics Committee may also be given to me.



Annexure-1

Questionnaires
Serial no: Age:

* Address:

*  Working since(vears):

* Time spent preparing bouquets or garlands (hours/day):
* Complaints related to my research topic:

A, Neurological symptoms
1. Dizziness:
2. Headache:
3. Loss of sensation:
4, Fatigue:
B. Gl symptoms
1. Diarrhea:
2. Nausea:
3. Fever:
C. Eye symptoms
I. Irritation in eyes:
2. Watering of eyes:
3. Blurring of vision:
D, Dermal symptoms
1. Irritation:
2. Itching:
3. Swelling:
E. Respiratory symptoms
1. Difficulty in breathing;
F. Any other complaints:

* Any awareness of pesticides:
* Use of protective measures;
1. Gloves
2. Washing of hands and arms after work or before having food.
3. Washing of eyes after work
4. Use of mask while working

Sex:



By affixing my signature/thumb print hereto, | am therefore freely and voluntanily signifying my
consent, intent and willingness to participate in the study of the student researcher for the purposes of
the INDIAN COUNCIL OF MEDICAL RESEARCH - STS under the egis of the Medical College. [
also certify that my right to privacy has not been infringed in any manner.

[SIGNATURE/THUMB PRINT OF PARTICIPANT]

DATE:
WITNESSED BY:
. Name: Sty 2. Name: _ AE
Signature : Signature:

Name of Project investigator:

Address: Contact Number:

Signature of investigator:



| This is to certify that Ms. & student
E% g.ﬂﬂ- .;;:,
two months du E&&u ain.._sw?&r r. 4

t..&unu nanﬁ

B LM IS L

xnt_.n was ?ni to wu &%
- Baleans BRIDPws: !
\x Dr. N.C Jain Prof. (Dr.) Balram Bhargava _
[ Scientist G & Head, HRD Secretary, Department of Health Research &
ICMR Director General, ICMR

R —— o .. S
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Abstract

To minimize exposure to hazardous biological materials, all doctors, nurses, technicians and in general
all the healthcare personnel as well as researchers wear a knee-length, long-sleeved, elastic-cuffed
laboratory coat while working with hazardous materials. A white coat provides a protective layer
and can be easily removed if contaminated. White coats act as mechanical vectors in transmission of
pathogenic and non-pathogenic bacteria to the people who are associated with health care workers.
A total of 120 specimens were collected by using sterile cotton swabs. Of these, 88 (73%) white coats
were contaminated. At the same time, a pre-validated and semi-structured questionnaire (containing
questions regarding usage of white coat, purpose, hygiene, and perception about contamination of
white coats, etc) was distributed. Gram positive cocci 64 (72.72%) were isolated more than gram
negative bacilli 24 (27.28%). Most of the tested antibiotics showed resistance to isolated gram positive
and gram negative bacteria. 10 (41.66%) isolates of gram negative bacilli were resistant to extended
spectrum beta-lactamases (ESBL) and 10 (6.4%) of staphylococcal isolates showed Methicillin resistance.
Therefore, a much more attention to wear a clean white coat should be required.

Keywords: White coat, ESBL, MRSA, Gram negative bacilli, Gram Positive cocci
\ b,

*Correspondence: neetiroma@gmail.com; +91 9890275056
(Received: March 22, 2020; accepted: May 24, 2020)

Citation: Kumar PA, Chougale RA, Sinduri |. Bacterial Contamination of White Coats Among Medical Personnel- A Cross Sectional

Study in Kolhapur, India. J Pure Appl Microbiol. 2020;14(2):1405-1411. doi: 10.22207/JPAM.14.2.38

© The Author(s) 2020. Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License which
permits unrestricted use, sharing, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and indicate if changes were made.

Journal of Pure and Applied Microbiology 1405 www.microbiologyjournal.org


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-4528-9018

Kumar et al. | J Pure Appl Microbiol | 14(2):1405-1411 | June 2020 | https://doi.org/10.22207/JPAM.14.2.38

INTRODUCTION

White coat to a person in medical field is
just like what skin is to a human?. To protect their
street clothes from contamination, medical and
laboratory professionals wear a knee length over
coat which is known as white coat?. It is a symbol of
professionalism, identification?, trust and respect
from others, where white color indicates purity
and goodness**7. In many medical institutions
“White Coat Ceremony” is conducted to welcome
MBBS students to the medical field®®.

To minimize exposure to hazardous
biological materials, proper clothing and/or
personal protective equipment (PPE) should
provide reasonably complete coverage of the skin
and clothing. Most of the Scientists and Doctors
prefer to wear a knee-length, long-sleeved, elastic-
cuffed white coat while working with hazardous
materials. A white coat provides a protective
layer and can be easily removed if contaminated.
Reusable white coats should be cleaned regularly**
White coats are worn by all medical practitioners.
However, when, how and where they wear and
wash their white coats varies from person to
person and even between different institutions®.
Healthcare workers and students commonly wear
white coats in restaurants, libraries, super-marts
etc and also keep them in vehicles and office 3%,
Pediatricians and Psychiatrists generally prefer not
to wear white coats in order to decrease anxiety
among these categories of patients”*2. Transient
increase in blood pressure of patient by just seeing
a doctor in a white coat is known as “white coat
syndrome”*2,

Despite practicing strict infection control
measures, white coats act as mechanical vectors
in transmission of pathogenic and non-pathogenic
bacteria to the people who are associated with
health care workers!. Healthcare- associated

Table 1. Number of Isolated Bacteria

Isolated no Total isolated
Male Female bacteria
Gram Positive 43 21 64 (72.72%)
cocci
Gram Negative 15 09 24 (27.28%)
bacilli
Total(n) 58 30 88
(65.90%) (34.09%)

infections (HAI's) pose a great risk of morbidity
and mortality, as well as increased length of stay in
hospital and cost of treatment?4!. Some antibiotic
resistant strains like MRSA, which may spread
among clinical and nonclinical persons, are found
on white coats.>>%13, This finding suggests that the
health management of the hospital does not give
enough relevance to the white coat use.

There is currently no literature on the
contamination of white coats of medical personnel
in Kolhapur city of Maharashtra, India. Hence the
present study was planned in the Microbiology
department of D.. Patil Medical College, Hospital
and Research centre, Kolhapur, to detect the level
and type of bacterial contamination and antibiotic
susceptibility pattern of bacteria present on white
coats of medical personnel and analyze the risk of
spreading HAIs by such contact. Moreover, we also
wanted to study the medical personnel’s habits of
handling the coat, cleaning it and their perception
towards white coat contamination.

METHODOLOGY

Specimen were collected from pre-
clinical, para-clinical M.B.B.S students, staff nurses
and resident doctors by using sterile cotton swabs
moistened with sterile physiological saline. Swabs
were gently rotated to the front side of the lower
edge of the white coat. Swabs were labeled
properly and transported immediately to the
Microbiology laboratory (D.Y. Patil Hospital and
Research Institute, Kolhapur).

Swabs were inoculated into MacConkey
agar and Blood agar and incubated at 37°C for 24
hours. After incubation, growth was confirmed
by colony morphology on agar plates and gram
stained smears of colonies. Biochemical reactions
(Catalase, Oxidase, Indole, MR, VP, Citrate,
Urease, TSI etc) and Antibiotic sensitivity testing

m Contaminated m Not Contaminated

Fig. 1. Total Sample Distribution

Journal of Pure and Applied Microbiology

1406

www.microbiologyjournal.org



Kumar et al. | J Pure Appl Microbiol | 14(2):1405-1411 | June 2020 | https://doi.org/10.22207/JPAM.14.2.38

were performed as per the standard guidelines.
Phenotypic confirmation of MRSA and ESBL was
also performed as per the CLSI guidelines 2018.%°
At the same time, a pre-validated and semi-
structured questionnaire (containing questions
regarding usage of white coat, purpose, hygiene,
and perception about contamination of white
coats, etc) was distributed among the same 120
persons from whom the swabs were collected.

RESULTS

Total 120 samples were collected, out of
these 72 were male and 48 were female (Fig. 1).

Of these 88 contaminated specimens,
64 were gram positive bacteria, 24 were gram
negative bacteria. See table 1

Out of 64 gram positive cocci, 48 were
CONS, 16 were S. aureus followed by gram
negative bacilli (24). Of these, E. coli (12) were
found to be more in number than the Klebsiella
spp (8). Four Pseudomonas spp. were isolated.
[Table 2].

Table 2. Distribution of Bacterial Isolates

Organisms Isolation number  Percentage
(n=88)

CONS 48 54.55%

S.aureus 16 18.18%

E.coli 12 13.64%

Table 3. Antibiotic Susceptibility Profile for Gram
Negative Bacilli

Antibiotics Sensitive Resistance
(n=24) (n=24)
Amoxicillin —Clavulanic 22 (91.66%) 2 (8.33%)
acid(30ug)
Ampicillin (10pg) 16 (66.66%) 8 (33.33%)
Piperacillin-Tazobactum 23 (95.83%) 1 (4.16%)
(100/10pg)
Chloramphenicol(30ug) 20(83.33%) 4 (16.66%)
Ciprofloxacin (5ug) 21(87.5%) 3 (12.5%)
Gentamicin(10pg) 15(62.5%) 9 (37.5%)
Tetracycline (30 pg) 20(83.33%) 4 (16.66%)
Meropenem (10ug) 18 (75%) 6 (25%)

11 (45.83%)
14 (58.33%)
14 (58.33%)

13 (54.16%)
10 (41.66%)
10 (41.66%)

Aztreonam (30 ug)
Ceftazidime (30ug)
Ceftazidime Caluvanic
acid

All the isolated gram negative bacteria
were screened for Extended Spectrum beta-
lactamases (ESBL)-by using Ceftazidime and
Ceftazidime+ Caluvanic acid discs (Table 3). Of
these 24 gram negative isolates 10 (41.66%) were
shown to be ESBL producers (CLSI Guidelines 2018)

Methicillin resistance Staphylococci were
screened by using Cefoxitin (30ug) disc diffusion
method according to the CLSI guidelines 2018*.

Table 4. Antibiotic Susceptibility profile for Gram
Positive Bacteria

Antibiotics Sensitive Resistant
(n=64) (n=64)
Erythromycin (15ug) 38(59.75%) 26 (40.62%)

Clindamycin (2ug) 38(59.75) 26 (40.62%)
Cefoxitin (30ug) 54 (84.37%) 10 (16.62%)
Linezolid (30pg) 64 (100%) 00

63 (98.43%)
62 (96.87%)
52 (81.25%)
51 (79.68%)
48 (75%)

01 (1.56%)
2(3.12%)
12 (18.75%)
13 (20.31%)
16 (25%)

Vancomycin (30pg)
Chloramphenicol (30ug)
Tetracycline (30ug)
Gentamicin (10ug)
Ciprofloxacin (5ug)

Table 5. MRS Distribution

MRSA 3(4.68%)
MRCONS  7(10.93%)

DISCUSSION

Traditionally, the white coat is considered
to bring credibility and dignity to the medical
profession,® but nowadays white coats harbor
potential contaminants and these may play an
important role in the transmission of pathogenic
micro-organisms and resistant determinants.

High rate of the bacterial contamination
of white coats is associated with the following
factors:

Continuous shedding of infectious
microorganisms by patients in hospital
environment, who may constantly be in contact
with hospital health care workers,

Survival of Microorganisms between 10-
98 days on fabrics (Cotton, Polyester etc.) 2+%2

Our institution is a tertiary care
hospital, medical college and research institute.
Medical students who work in the clinical wards
indiscriminately use the white coats even outside
the hospital premises.
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In our study, male participants were 60%
and female participants were 40% [Fig. 1]. In the
present study, 73% of the white coats which were
screened were contaminated with bacteria [Fig. 2].
Our study shows a similar rate of contamination
like Mwamungule et al. 2015. They conducted
a study on white coats among 107 health care

Table 6. Questionnaire Distribution (N=120)

workers in major risky departments (Obstetrics
and Gynecology, the out-patient department,
Laboratory department, Intensive care unit,
Medicine, Pediatrics and Surgery). Of these,
they found that 94 (72.8%) were contaminated.
This study included hospital personnel except
students or interns; hence they found a high rate

Basic variables No. of white No. of white Contamination
coats examined  coats contaminated rate
1.Gender
Male 72 52 72.22%
Female 48 36 75%
2.Subjects come from
Home 54 34 62.96%
Hostel 66 54 81.81%
3.Type of white coat
Half Sleeves 106 80 75.4%
Full sleeves 14 08 57.14%
4 Washed by
Oown 61 56 91.80%
Laundry 59 32 54.23%
5. Frequency of Washing
Once a week a4 22 50%
Twice a week 54 35 64.81%
More than twice a week 22 11 50%
6.Usage
Hospital 18 9 50%
Hospital and college 82 68 82.92%
Non-clinical areas 20 11 55%
7. Duration of Usage
One hour 1 0 0
Two hour 3 1 33.33%
More than two hour 115 87 75.65%
8. Use of Disinfectant
Yes 84 61 72.16%
No 35 27 77.14%
9. Last Washed
2 days before 79 57 72.15%
4 days before 23 17 73.91%
More than 4 days before 18 14 77.77%
10. Practice of handling
Holding in hands 10 6 60%
In college bag pack 11 5 45.45%
Wear it all time 98 77 78.57%
12.Practice of exchanging
Yes 118 88 88%
No 1 0 0
12. Stain Present
Yes 24 19 79.16%
No 95 69 78.40%
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of contamination.

Other studies have reported
contamination rates of white coats ranging from
23 % to 91.3% (Uneke et al. 2010%, Treakle et
al. 2000%, Qaday et al. 2015°). This varying rate
of contamination may be due to the type of the
clinical facilities in which the study was conducted.

Table 1 shows that, Gram negative
bacilli (27.28%). were isolated in lesser number.
This is comparable to the other findings such as
A.A Akanbi et al. 2017 (26.21%) %. In our study,
E. coli were 13.63%, Klebsiella spp (9.09%) and
Pseudomonas (4.54%). All these microorganisms
are frequently found in the hospital environment,
but they have also been implicated as causative
agents in nosocomial infections.?®

As shown in Table 2 coagulase negative
Staphylococci (CONS) were the most commonly
isolated bacteria (54.54%), followed by S.aureus
(18.18%). Gram positive bacteria are more
frequently seen in animate and inanimate surfaces
and all major implant devices used in hospitals as
compared to gram negative bacteria. Our finding is
similar to Trupti B. Naik et al. 2015 (54.45%). They
conducted a study on white coats among 2™ Year
MBBS students who were not frequently exposed
to clinical settings and concluded that these
Staphylococci may be normal commensal bacteria.
Previously, CONS were considered as harmless; but
nowadays, due to advances in medical technology
like indwelling foreign devices such as joint
prosthesis, vascular grafts etc, CONS has emerged
as a potential pathogen in hospital environment.
However other studies have found S.aureus as
the predominant organism contaminating the
white coats. (Qaday at al 2015%, Saxena et al.
2013%, Banu et al. 20128). This might be due to
the difference in the working sites (like ICU, Wards,
Accident &Emergency department etc.) of the
people on whom the study was conducted.

As seen in Table 4, all 64 Staphylococcal
isolates were sensitive to Linezolid, whereas one
isolate was resistant to Vancomycin (1.56%), 2
isolates were resistant to Chloramphenicol (3.12%)
and 26 were resistant to Erythromycin (40.62%)
and Clindamycin (40.62%). This is nearly similar to
the finding of A.A Akanbi et al. 2017 (39.39%) 2.
In our study, Methicillin Resistant Staphylococci
were isolated from 10 isolates [Table 5]. Of these,
3isolates (4.68%) were MRSA and 7 (10.93%) were

MRCONS. Our finding was lower than the study
of Reza et al. 2013(18.18%). Our study was at the
tertiary care level, were our faculty is aware about
antibiotic resistance and the antibiotic policy of
our hospital.

As seen in table 6, we found that usage
of the white coats in hospital and college is more
(82.92%), followed by volunteers (55%) using it
in non-clinical areas (canteens, tea-stalls, reading
rooms, temple) and this is highly significant. This
finding is similar to the findings reported by Noor
et al.*. Our study indicates that participants were
not aware or do not have the knowledge that white
coat harbours microorganisms that may cause
nosocomial infection in patients.

Another study showed that male white
coats were more contaminated than female3.
However, in some studies it was found that
female white coats were more contaminated than
male!'3, Racheal Rettner showed that, full sleeves
are more contaminated than half sleeves®. In our
study, specimen from half-sleeved white coats
were collected more in number than full sleeved
white-coat specimen; hence, maybe they were
found to be more contaminated than full-sleeved
white coats. However, this data is not significant.

Most of the subjects (45%) preferred
washing their coats twice a week, however
‘plateau effect’ (contamination reaching Constant
steady state) occurs within a week; thereafter
there is no considerable variation in contamination
level**3, In this study we found that white coats
of subjects coming from hostels were more
contaminated (55%) than those coming from home
(45%). This is statistically significant [P=0.034]. In
some studies, it was shown that in people residing
at home, white coats were more contaminated
than those who reside at hostel indicating risk
of spreading HAI to community due to improper
handling of white coats in homes and traveling®®.
Among the subjects who used the white coats for
more than 2 hours (75.65%), the contamination
rate was less than the subjects who wear it all time
(78.57%). This may be due to the fact that some
subjects did not believe that white coats could
harbor potential harmful pathogens that may be
risky. Hence they continued to wear white coats
all the time during the service and thought that
white coat was a dress code or fashion statement,
in and outside the hospital premises.
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In most of the volunteers who exchanged
the white coats with other colleagues during
the services, high (74.57%) contamination was
found; indicating that continuous usage of white
coats can harbor more potential pathogens and
transfer cross infection to others. White-coats of
volunteers which were having more stains were
heavily contaminated (81.05%). This may be
due to improper handling of syringes and blood
products during the management of patients in
wards, emergency services such as accidents,
trauma cases etc. Regular washing with detergents
and disinfectants can reduce the microbial load
in white coats but sometimes the subjects forget
to carry along and wash the white-coats regularly
at home. Some hospitals arrange special services
for laundering the white coats and keep an alarm
system to remind the HCWs about washing their
white coats in order to reduce the burden of
microbial load in white-coats.

Indications do to improve the situation
found; does not allow to carry white coats out of
the hospital. Regular washing with detergents and
disinfectants of the white coats should arrange by
hospitals. Use 2 or more white coats will be reduce
the microbial load and not allow multiple use or
exchange of the white coats. Create awareness
about HAls to health care workers and infection
control team of the hospital to maintain strict
policy about the usage of white coats

CONCLUSION

Therefore, it can be concluded that white-
coats are potential sources of cross infection.
Yearly purchase of white coats and use of 2 or more
coats for each person should be made compulsory.
White coats should be washed at least once weekly
by using a disinfectant and strong detergent. We
must ban the use of white coats in non-clinical
areas such a canteen, library etc.

In our study 73% of the white coats which
were screened, were contaminated with bacteria.
CONS (54.54%) were isolated most, followed by
S.aureus (18.18%), E.coli (13.63%), Klebsiella spp
(9.09%) and Pseudomonas spp (4.54%). 10 isolates
showed MRS and most of the isolates showed
resistance to at least one antibiotic.

Limitations

This study only evaluates the white

coats of health-care workers. Further studies are

required to evaluate the detailed levels of bacterial
contamination of different fomites and mandate a
strict audit process and protocols to be set in place
for preventing the contamination.
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ABSTRACT
Introduction
Diabetes mellitus cases are increasing worldwide. It affects almost all systems of the body including audio-vestibular system.
Diabetic otopathy (DO) is the presence of symptoms and signs of vestibular and auditory disorders in patients with diabetes
mellitus after the exclusion of other causes. In this review we aimed to study the mechanism of development of hearing loss in
diabetes, the relationship between duration and severity of diabetes, and association of other complications with hearing loss.
Materials and Methods
We searched the MEDLINE & PubMed database using terms ‘diabetic otopathy’and ‘diabetes & hearing loss’ for the articles

Results

Conclusion

hearing loss and its consequences on life quality..

Keywords
Diabetes Mellitus; Diabetic Otopathy; Deafness

published since 1970. Twenty articles were selected and reviewed.

The mechanism of development of DO is not yet clearly known. But it is suggested to be multifactorial. This review of
literature suggested that hearing impairment is two times more prevalent in subjects with diabetes as compared to those
without diabetes. The relationship between diabetic otopathy and diabetic kidney disease is most commonly noticed.

The higher prevalence of hearing impairment in diabetic patients compared with nondiabetic patients was consistent. It is
necessary to establish a screening and monitoring strategy for patients with diabetes mellitus to prevent the development of

iabetes mellitus (DM) is a metabolic disorder

with uncontrolled sugar level which affects

all systems of the body. According to the
International Diabetes Federation (IDF), 463 million
people in the world and 88 million people in the
Southeast Asia region have diabetes in 2020. Out of
this88 million people in the Southeast Asia, 77 million
belong to India.! As we know, Diabetes mellitus lead to
development of several complications like retinopathy,
peripheral neuropathy, nephropathy and accelerated
atherosclerosis.>**> But what is not well known is, it
may also lead to hearing loss. The reason may be that
the patients with hearing loss visit ENT surgeon and not
the physician who is treating their diabetes. Secondly it
is not included in the list of complications of diabetes
mellitus in any textbook till now.

Diabetic otopathy (DO) is defined by the presence
of symptoms and signs of vestibular and auditory

disorders in patients with diabetes mellitus after the
exclusion of other causes. Its clinical manifestations
include dizziness, vertigo, tinnitus and hearing loss.*’
Diabetic otopathy has an impact on the quality of life,
affecting the communication and cognitive functions.
In this review we aimed to study the mechanism of
development of hearing loss in diabetes, the relationship
between duration & severity of diabetes, and association
of other complications with hearing loss.
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Fig. 1. Flow diagram of Data search done for this systematic review.

Materials and Methods

We made a review of the literature by searching
the MEDLINE & PubMed database for the articles
published since 1970. The search terms that we used
were “diabetes otopathy” and “diabetes & hearing loss”.
Twenty articles published in medical journals were
selected depending on following criteria (Fig. 1):

1) Observational study using a cross-sectional design,
2) Adult subjects included, and

3) Hearing impairment objectively assessed using
pure-tone audiometry.

Review

Mechanism of development of hearing loss

The mechanism of development of DO is not yet clearly
known. But it is suggested to be multifactorial.® The
auditory neuropathy, microangiopathy of the cochlea
and encephalopathy are thought to be the few factors
responsible for development of hearing loss.”!?

The first mechanism described in the literature for
development of hearing impairment in diabetes, is
increased polyol pathway flux reported in 1977."" High
blood glucose increases the intracellular accumulation
of sorbitol which is an important chemical of the
polyol pathway. Sorbitol slows down nerve conduction
velocity!? and is related to the immune, ischemic
and metabolic changes seen in diabetes.”” Aladag
in 2009 reported that the protein oxidation as part of
oxidative stress appears to be more important than lipid
peroxidation in the pathogenesis of DO.'

Microangiopathy seen in diabetes is another factor
responsible in the development of hearing loss. Increased
glucose exposure initiates a metabolic cascade that could
disruptthecochleabothanatomically andphysiologically.
Studies have reported increased basement membrane
thickening and porosity of the endothelium which is due
to the upregulation of vascular endothelial growth factor
and increased vascular permeability factor. This leads to
changes in auditory electrolyte homeostasis within the
endolymph and interfere with hair cell transduction and
signal transmission. The cochlea contains Na/K/ATPase
enzyme, but in diabetes, hyperglycemia down-regulates
this enzyme, causing elevated intracellular Na+ and
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extracellular K+ and Ca++.151¢

One more factor responsible for hearing loss in
diabetes is Nitric oxide. It plays a role in regulation
of the vascular endothelium of the auditory system.
The metabolic changes seen in diabetes impair the
production of nitric oxide and cause vasodilatations.
This limits blood supply to certain areas of the auditory
organ.”” Once ischemia sets in, excitotoxicity and
apoptosis occurs, due to elevated intracellular Ca++ and
damaged DNA.™

The metabolic changes of diabetes mellitus also
results in deposits of collagen (advanced glycation
end-products) in many areas of the peripheral auditory
system.!” This results in abnormal post-translational
protein modifications, leading to difficulty in articulation
of the hair cells and deficits in sound transduction.'®

Endolymph is a medium wherein the intracellular
environment depends on glucose for cellular function.
Utilizing other substrates as alternative source of energy
to maintain the endolymph during diabetes mellitus may
be the one more important cause of hearing loss."”

Literature research and study characteristics

Table I shows details of the literature search done by
us. Nineteen studies included both males and females
but only one study involved males only. In a large
number of included studies (14 studies), the mean age of
participants was 60 yr or less. Eleven studies were done in
Asian region and nine studies of other regions. In eleven
studies, participants were hospital based, and in nine
studies participants were from the general population.
All studies described the method for assessment of
hearing impairment as pure tone audiometry though the
hearing threshold taken for deafness varied in different
studies. But the threshold levels were almost consistent
with that of hearing impairment defined by WHO. Most
studies used 25 dB for the hearing impairment threshold
with the exception of three studies that used 26, 30, and
20 dB, respectively, as the threshold. Fifteen of twenty
studies identified the type of diabetes but the mean
duration of diabetes was given in only nine studies.

Relation between duration & severity of diabetes and
hearing loss

The association between hearing loss and diabetes
mellitus was first reported by Jorden in 1857.% In 1864,
the first scientific documentation connecting glucose
metabolism disorders to inner ear diseases was done.*
It showed the relation between sensorineural deafness
and diabetes, thus establishing the link between hearing
loss and hyperglycemia.

Kim et al have done the prospective cohort study on a
large group of young adults and middle-aged men and
women. These participants were subjected to regular
auditory tests and screenings from 2002 to 2014.
The conclusion was that the participants with normal
glucose levels, pre-diabetes and diabetes mellitus have
a rate of hearing loss of 1.8, 3.1 and 9.2 per 1000 person
respectively. That means hearing loss was 7 times
higher in diabetics as compared to non-diabetics.*
Jin Lin also in his paper reported that number of type
2 diabetes patients suffered from hearing loss is much
more as compared to pre-diabetes patients or the
control group.'' Recently in 2018, Cruickshank et al.,
reported that hearing loss is more common in patients
with HbAlc >12.5%. This shows that a patient with
uncontrolled sugar levels than the one with controlled
sugar levels is more likely to be associated with the
diabetic otopathy.!? Similar study done in south India,
in Karnataka by Dr Tiwari & Dr Mudhol showed that
76.8% diabetics in the age group 30 to 65 were suffering
from sensorineural hearing loss irrespective of age 21.
In the study done by Makwana et all in Jaipur, India Oct
2019, prevalence of mild sensorineural hearing loss was
found to be 80%. According to them longer duration and
uncontrolled diabetes are the factors which had higher
risk of developing hearing loss.?

This review of literature suggested that hearing
impairment in subjects with diabetes is two times more
prevalent as compared to those without diabetes. The
significant association between hearing impairment and
diabetes was maintained throughout the analysis. It is
well known that aging is associated with both prevalence
of hearing impairment and diabetes. However, a
stronger association was observed in studies of younger
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Table I: Characteristics of studies included in this review
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participants (mean age of participants, approx 45 yr)
compared with studies of older participants. This means
that hearing impairment associated with diabetes is not
dependent of age.

Several studies are published to analyze the link
between diabetic complications and hearing loss. Tay
in his survey showed that hearing impairment was
correlated with the duration of diabetes, but not with
other complications of the disease such as retinopathy.*
Bayazit analysed hearing loss in patients with
complications of diabetes in comparison with a group
of patients without complications and concluded that
diabetic neuropathy and encephalopathy are involved in
etiology.*! The relationship between diabetic otopathy
and diabetic kidney disease is most commonly noticed.
Dalton et al emphasized an association between severe
diabetic nephropathy (patients with proteinuria, kidney
transplant or dialysis) and hearing loss in their study.
The glomerular filtration rate was used as an indicator
of renal function and it was shown that hearing loss
occurs from the early stages of chronic kidney disease.*
Same results were demonstrated from a study conducted
in Korea, that is patients with chronic renal disease
stage 2 (eGFR 60-90ml/min/1.73m?) had a severe

auditory disorder. Independent of diabetes, lowering the
glomerular filtration rate is associated with hearing loss
of moderate severity among the analysed population.
Hearing loss is not seen in non diabetic patients with
severely reduced kidney function.'

In addition to above factors, the hearing loss caused by
diabetes Mellitus is also affected by Triglyceride levels,
Smoking & Alcohol consumption as stated below.

Conclusions

Current review suggests that the higher prevalence
of hearing impairment in diabetic patients compared
with nondiabetic patients was consistent regardless
of age. The micro vascular lesions, atherosclerosis
of the large vessels and even direct damage of the
acoustic-vestibular nerve are the causes. Other
elements that correlate with hearing impairment in
DM are nephropathy, hypertriglyceridemia, increased
alcohol consumption and hypertension. The influence
of glycemic control (HbAlc) on hearing is uncertain.
It is necessary to establish a screening and monitoring
strategy for patients with diabetes mellitus to prevent
the development of hearing loss and its consequences
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