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ABSTRACT

Background: One of the key factors for having good “oral healis knowledge
regarding oral hygiene practices. Lately, throughbe world, the emphasis on the
educational approach in the prevention of dentséakes has increased. However,
major challenge lies in educating and treating ‘tsdeHealth Care Needs” (SHCNS)
children, especially “visually impaired children”. Assessmaftmultiple factors in
development of oral diseases is also equally inambrtOne such host factor of
clinical significance is “saliva”. The effect of egially designed “oral health
education (OHE)” on the salivary parameters withafdygiene status” of SHCNs

children and normal children has not been evaluaxéehsively.

Aim: To assess and compare salivary parameters witll hygiene status” among
12-15 year old “visually impaired” and “normal afién” before and after oral health

education in Belagavi, Karnataka.

Methodology: The current study was an interventional study cotetl among
“visually impaired school children (Group A)” anahdrmal school children (Group
B)". Twenty-five children were selected from eactoup randomly based upon
inclusion and exclusion criteria using computereagated table of random numbers.
Socio-demographic details, oral hygiene practiced diet history were recorded.
Oral education was delivered using Audio Tactilefétenance (ATP) technique for
visually impaired children and novel Visual Perfamse (VP) technique was used to
impart oral health education to normal children.eTtoral hygiene status” was
assessed and compared using “Oral Hygiene Indexmplifed”, “Plaque and
Gingival Index” at baseline, 1 week and 1 monthetimterval in both the groups.

Salivary physicochemical (pH, buffering capacityddlow-rate) and microbiological

XV



parametersStreptococcus mutaradLactobacillus acidophiliswere also recorded
and compared at baseline, 1 week and 1 month titeeval in both the groups. Chi-

square test, Mann-Whitney U test and Wilcoxon medcpairs test were applied.

Results: At baseline, debris scores, calculus scores, loyglene scores, gingival
scores and plaque scores were on higher side inpGéothan Group B. “Salivary
pH”, “buffering capacity” and “flow-rate” in Grouf@® were more than Group A at
baseline. Microbiological parameters were moreigually impaired children when
compared to normal children at baseline. Statibficggnificant improvement in oral
hygiene status and salivary parameters were sebatinthe groups after oral health

education.

Conclusion: ATP technique for visually impaired children andP \technique for
normal children to impart education in oral healtk effective ways to improve oral
hygiene status and salivary parameters. In theeptetudy, the overall improvement
in clinical parameters and reductionliactobacillus acidophilugount was more in
normal children while improvement in “salivary pH"puffering capacity”, and
“flow-rate” and reduction inStreptococcus mutansount was more in “visually

impaired children”.

Keywords. visually impaired, ATP, oral health education, lolgygiene status,

salivary parameter§treptococcus mutans, Lactobacillus acidophitisidren
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I ntroduction

INTRODUCTION

“Some of the most wonderful people are the ones whion't fit into boxes.” ~

Tori Amos

“Oral health” is a main indicator of overall heaéthd it is rightly said that one
is not healthy without good oral hygiene. World Itleaorganization (WHO) has
conceptualized that oral health plays a vital rale the better and improved
performance of individuals. It is responsible foastining enhanced quality of life
and general wellbeing. One of the crucial factars tiaving good oral health is

knowledge about oral hygiene practi¢és.

The health of children is governed by multiple mtdions with the
environment which are divided into the biologiché&havioral, physical, social, and
educational environment. However, such interactioay fail if they are perceived in

a distorted fashioh®

The major challenge lies in educating and treatBpecial health care needs
(SHCNSs)"children due to communication skill problems, aftdraative pedagogical
requirements. “Special needs is an umbrella temafeide array of diagnoses, from
those that resolve quickly to those that will behallenge for life”. Any child who is
held back from accomplishing his/her potential ptaiéy, mentally, or socially
belongs to SHCNs categotyt implies that a child cannot do things that othermal

children of his or her age can easily accomplish.

Vision impairment is one such infirmity that has mmmical effect on the

routine life of an individual. It is described dyet WHO as “visual acuity of less than

Page 1



I ntroduction

3/60 m or corresponding visual field loss in thdtdreeye with the best probable
correction”. This means, a visually impaired casuailize up till 3 m, while a non-

visually impaired can view up till 60 .

WHO estimates that 36 million people around théglare visually impaired
whilst 11.7 million among them are in India™® According to the latest survey, there
are 413,046,276 visually impaired children in Indiaaccounts for 72.9% of all the

visually challenged children in South-East Asia vetne below 15 years of age.

Prevalence of dental diseases is high in visuaitpaired children when
compared to normal children in India as quotedHsy literaturé”*® Lack of vision
holds them back from noticing the changes that oesuthey cannot perceive the
world like normal children. This can further leaddevelopment of various ailments
because they are unable to recognize primary elim@nifestations. Early signs of
gingivitis or dental cavities which can be typigaldentified through vision go
unnoticed and hence appropriate precautions cdrentatken. These children although
born healthy having healthy gums and teeth, thigstyle such as eating, drinking,
medication, negligence by parents or caretakecso-®ronomic status influence their
oral health. They are dependent on their parerdscanetakers for their day to day
routine proceedings including oral hygiene prastfé&® Improper access and

knowledge to oral health education has a major @npa their oral health statd&*

One of the intrinsic factors of clinical importanisesaliva which serves as a
mirror of the body’s health. “Proteins, hormonewjlzodies, and other molecules” are
its major components that are often measured itin@ilood investigation to keep a

tab on health and diseagég?
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Various Physicochemical properties of saliva lik& puffering capacity, flow
rate, microorganisms likeStreptococcus mutans, Lactobacillus acidophilus have
shown to have an impact on the oral hygiene st&@eseral medications used by
special children alter the physical properties alfva leading to dry mouth, burning
sensation, ulceration, etc. Evaluation of salivampperties provides significant
information about the risk for developing oral dises and has been established as a

sensitive parameter in caries prediction moffefs.

Studies till date have portrayed inadequate knogdednd awareness
regarding “oral health” betwixt “visually impaireshildren” and “normal children” of
the same age necessitating the need for appromiatehealth educatioft; 17 2627
Appropriate education would uplift their self-caidhce and make them self-
sufficient. Literature quotes various oral healtdueation (OHE) intervention
techniques for imparting knowledge to enlightensbally impaired children”
amongst which “Audio Tactile Performance” (ATP) ha@ue is the most trending

and effective methot!®

The impact of specially curated oral health edwcaton the salivary
parameters with oral hygiene status of specialtheare needs children and normal
children has not been evaluated extensively. HElelter has correctly said “Alone
we can do so little; together we can do so muchitivimplies we live by each other
and for each other. Hence the present study isuiated to uplift quality of life of
“visually impaired children” with an aim to compasalivary parameters with “oral
hygiene status” among 12 to 15 year old “visuaitypaired and normal children”

before and after oral health education in Belag&arnataka.
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REVIEW OF LITERATURE

“Oral diseases” constitutes a crucial public healtdmcern among “special
health care needs” individuals. Existing literattigee exemplified high prevalence
and severity of oral disease amongst this vulnergiobup when compared to the

general population.

Prashant ST et al in 2011 conducted a descriptivdys‘to assess the oral
health knowledge, practice, oral hygiene statud, @emtal caries prevalence among
visually impaired children in Bangalore”. A total eighty five children with vision
impairment participated in this survey where theyrevasked questions regarding oral
hygiene practices, role of sugar in dental caries faequency of visit to the dentist.
Caries experience was assessed using DMFT and ndiefx iand “Green and
Vermillion” OHI-S index was used to assess oral ibgg status. The study
highlighted the fact that an effective OHE methas mot been well founded for
children with vision impairment which may be thentributing factor for high dental
caries prevalence and significant results wereiodtwith respect to “oral hygiene

status” of “visually impaired childrerf®

An epidemiological investigation was administeredomg 228 children
selected from 2 schools of comparable socioeconatratta in Chennai city by
KVKK Reddy et al in 2011. “The aim of the study wasassess and compare the
prevalence of dental caries, oral hygiene, andntgic injuries in visually
impaired children and normal children”. The studymprised of 128 visually
impaired and 100 healthy children within the agecket of 6 to 15 years. Criteria

recommended by WHO in 1997 were harbored. This ysttelealed a high
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prevalence of tooth decay, poor ‘oral hygiene statand high incidence of
traumatic dental injuries in visually impaired ahién when compared to normal

children?°

N Bekiroglu et al in 2012 conducted a descriptivedg on 178 visually
impaired students in Turkey. It was planned with @m “to evaluate caries
experience, oral hygiene status and oral healtlwledge among visually impaired
students”. In this study, a 16-itemed questionnaiees administered to assess their
knowledge regarding upkeeping of oral hygiene. DM#&T and oral hygiene index-
simplified index were recorded. The results of shedy revealed just 2.2% children
with good “oral hygiene” whereas mere 26.4% chiddreans dental decay. In
conclusion, sustenance of oral hygiene remaingjthatest challenge in the care of

visually impaired childreri*

Jitender Solanki et al in 2013 conducted a crostes®l study with an “aim
to assess and compare the commonality of denta&scand oral hygiene among
children with vision impairment and normal childterA total of 704 children
belonging to 6-15 years were selected. ‘World Hed&trganization primary oral
health survey 1997 criteria’ was used to recordesaiThe study delineated 60% and
31.5% prevalence of dental caries in children witsion impairment and normal
children respectively. The oral hygiene status sftbwhat the mean value in good
category was found to be 0.19 and 0.67 in childngtth vision impairment and
normal children respectively. This study also higfied the need of appropriate OHE
technique that can be better understood by childigmvision impairment?

A cross sectional study was conducted by Jain & &t 2013 on 142 visually

impaired pupils in the age of 6 to 18 years. Thie@ume variables checked were “oral
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hygiene practices”, “oral hygiene status”, and fpaontal status”. Age wise
comparisons were made and significant results wagrerted with respect to bleeding
scores. Bleeding scores were remarkably high ito“91 years” and “12 to 14 years”
in contrast to “6—8 years” and “15-18" years. T$tisdy concluded that the increased
prevalence of bleeding sites could be becauseeoirthbility in seeing, identifying
plague and thereby inappropriate precautionary uoreasby the visually impaired
group™

A descriptive, cross-sectional study was condubte8uresan V et al in 2017
amongst 238 visually impaired children, with an don‘assess dentition status and
treatment needs, oral hygiene status, and traumdéntal injuries among
institutionalized children attending special scisdolr the visually impaired in eastern
Odisha”. Student'stest, analysis of variance, and Chi-square test \statistical test
applied. “Prevalence of dental caries” was 15% 46 in primary and permanent
dentition respectively. Mean oral hygiene indexdifred (OHI-S) was 2.43 + 1.03
and the prevalence of traumatic dental injurieslfMas 11%. The study portrayed
“high caries prevalence” and “poor oral hygiene”cag “visually impaired children”

and highlighted the need for excellent preventiestdl caré?

“Education is the most powerful weapon which you ca use to change the

world.”
— Nelson Mandela

Harbouring appropriate education in oral healtkag for prevention of oral

diseases in normal children as well as childrem wfiecial health care needs. It is of
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special importance while dealing with visually inmea children as they cannot

visualize the world like normal children.

Hebbal M et al in 2012 conducted a non-randomisetbrb and after
comparison trial on 6 to 18 years’ old visually mmed children. The motive of the
study was “to generate and develop a special araltlih education technique and
compare plaque scores before and after oral hedtitation (OHE)”. The study
comprised of 96 visually impaired children in trgeaange of 6 to 18 years. “Silness
and Loe plaque index” was recorded and OHE wasveteld using the “ATP
Technique”. Health education was reinforced after ntonths followed by
reassessment of plaque scores post 18 monthseo¥éntion. The study highlighted
surge in tooth brushing frequency post “health atlon”. The mean PI score values
pre and post education were “1.41 (x0.58) and {#B39)” respectively. Study
revealed that children with vision impairment coutdhintain their “oral hygiene

status” when taught using “Audio tactile performahtechniqué’’

A comparative, interventional study was conducte@016 by Bhor K et al
among 12-17 years old visually impaired schookgtlidying in a residential school
in Pune city. It was conducted “to assess the etitoral health education (OHE) in
the form of Braille and combination with Oral héalialk (OHT) on oral hygiene
knowledge, practices, and status of 12—-17 yearwisldhlly impaired school girls in
Pune city”. The participants were categorized dguato 2 groups, namely, Group A
(n= 37) receiving OHE only in the form of Braille duGroup B 6= 37) receiving
OHE in form of Braille and OHT. Knowledge in ora¢dlth was evaluated using a
validated questionnaire (Marathi Braille). OHI-@é&x was recorded at baseline and 6

weeks to assess “Oral hygiene practices and stafll$# results showcased a
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statistically remarkable increase in oral healtbvdedge levels in Braille and OHT
group (4.95 + 1.66) as compared to OHE group (23728). Significant increase in
mouth-rinsing frequency was noted in Braille andTOdtloup (97.3%) as compared to
OHE group (86.5%) at the end of 6 weeks. The stahcluded that combination of

Braille and OHT was more successful than OHE usinly Braille >

A 3-month follow-up study was conducted by Mahah&e$ et al in 2015 with
a goal “to compare the oral hygiene status amoagyitually impaired children in the
age bracket between 6 to 20 years given with Braahd Audio instructions in
Raichur city of Karnataka”. Fifty children in theye group of 6 to 20 years were
included in and randomly divided into 2 groups. Audecordings were used to
administer “oral hygiene instructions” to one grompereas Braille was used for the
other. PHP index was employed for recording and paring “oral hygiene status”
and “dental caries experience”. Reduction in “mealaque score” indicating
improved oral hygiene status was observed amonly thet groups. It revealed that
OHE in “Braille” and “Audio” method was effectiva iachieving “good oral hygiene”

levels in “visually impaired children®

Aruna Kumari Ganapathi et al in 2015 conducted ystwith an aim “to
evaluate effectiveness of various sensory inputhods in dental health education
among blind children”. The study involved of 20l children with the age range of
8 to 14 years of both genders from two blind sch®dhilar in standard of teaching.
The total study population (n=200) was randomized divided into five Groups
(Group 1 — Audio, Group 2 - Braille, Group 3 — Tmanodel group, Group 4 —
Multisensory approach, Group 5 — Control) compgsif 40 children in each Group.

Oral health related knowledge and plaque scores wassessed in all the study

Page 8



Review Of Literature

Groups before and after dental health educatiors $tudy concluded that children
with vision loss can upkeep an sufficient level“ofal hygiene” when taught with
special customized methods like multisensory apgroahich was found to be

effective than uni-sensory mode.

Chowdary P B et al in 2016 conducted a prospediterventional study with
an aim “to evaluate the impact of verbal, brailextf and tactile oral hygiene
awareness instructions on oral health status afallis impaired children”. Three
equal groups were made of one hundred and tweriligreh with vision impairment
in the age bracket of 6 to 16 years. “Group |: \&rnd tactile”, “Group Il: Verbal
and braille”, “Group lll: Verbal, braille, and tédle’. Demonstration of steps for up
keeping of “good oral hygiene and brushing tech@igalong with appropriate
instructions was done. “Plaque index (Silness aad)Land “Gingival index (Loe
and Silness)” was used for evaluating the oraltheat 1, 3, and 6 months interval.
All groups portrayed reduction in index scores &tirgroups. The study delineated
that the amalgamation of all three, i.e., “verbdbraille”, and “tactile” mode of OHE

aids proved to be effectivé.

A randomized control trial was performed by Deslg®8 et al in 2017 on 60
visually impaired adolescents. They were categdremgually into three groups which
were Group 1 - Braille, Group 2 — “ATP technique&idaGroup 3 — “Combination of
both methods” based on appropriate method of OHE. &hd post scores were
recorded by “Silness and Loe (1967)" plaque indBxe study concluded that the
conjugation of “Braille” and “ATP” technique wasetmost effective OHE method to

impart education in oral health to visually impdihildren
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Randomized control trial was carried out by Bar&h@iwari et al (2019) “to
assess oral health status in visually impairecdoil before and after imparting three
different modes of oral health education on 90 alisuimpaired children”. They were
assigned equally into 3 categories by “lottery rodth Three educational modes
included “ATP technique”, “Braille text” and “comtmtion of ATP + Braille”. Plaque
and gingival indices were employed for oral hygisteus evaluation. Findings of the
study included poor awareness of oral health amvisgally impaired children. The
children were not aware of tooth morphology, infation regarding tongue cleaners,
fluorides in toothpastes and dental floss. There significant reduction in “plaque
and gingival scores” at various intervals of thedgtwhen compared to baseline. Oral
health status and knowledge regarding oral healffraved significantly in group 3

where combination of Braille and ATP Technique weiade use of®

Sardana, D et al (2019) conducted a study on l1géally impaired children
“to evaluate efficacy of a specially designed dwedlth education programme and two
different motivational techniques namely tactiled¢@p I: braille + plastic models) or
auditory sensations (Group II: audio story + JAWS®, Job Access with Speech)
over a period of 6 months”. Pre and Post plaquegangival scores were assessed.
Significant enhancement in mean plaque and gingizates was evident in both the
groups at the 6-month evaluation, validating thdeativeness of both the
programmes. The study concluded that Tactile amlit@y measures were found to
be effective in educating visually impaired childreegarding maintenance of oral

hygiene and knowledge regarding oral he#lth.

An interventional study was reported by Deolia &laeh 2019 on 92 visually

impaired children in Wardha district. The aim ofetlstudy was “to check the
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effectiveness of “Audio-tactile Performance Teclu@q(ATP)” to improve oral
hygiene status of visually impaired school childrefheir cognition regarding oral
hygiene practices was tested with a verbal questioe. Appropriate tooth brushing
method was taught by “ATP” OHE method and a he#dtk was delivered. The
plague scores were recorded at baseline and aftevri2hs using the Quigley—Hein
Plague Index. Periodic reinforcement was given tiwes at time interval of 20 days
in between the visits. Statistically remarkable uettn in the post interventional
plague scores and an increase in the post healitatdn test scores was observed.
The study concluded that the “ATP” along with dnablth education served as a very
effective method for teaching “oral hygiene praesit to the “visually impaired

children”**

Charu Khurana et al in 2019 conducted a prospectiga-randomized
comparison trial among 165 children aged 7 to 1&seOral health knowledge and
practices”, “Plague index” (PI) and “Gingival indefGl) was recorded at 1, 3, and 5
months follow-up interval. OHE was given in “Brailllanguage. The study revealed
that, among “completely blind children”, the meatffiestence of Pl and Gl score from
baseline to the last evaluation was observed t®156” and “0.28”, whereas among
“partially blind children”, it was observed to b8.58” and “0.25”, respectively. The
study delineated that acceptable level of oral diygi was sustained by “visually
impaired children” regardless of the degree ofdiigss among when OHE was given

using Braille text?

Caroline Stein et al (2016) conducted a systematitew with an aim “to
evaluate the effectiveness of oral health educatioaral hygiene and dental caries in

school children”. Clinical studies with school drg&n in the age of 5 to 18 years old
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were included. Outcomes variables assessed waescplaque, gingivitis, toothache
or tooth loss published from 1995 to 2015 wereudet. Risk of bias was assessed
using Cochrane Collaboration's tool. Meta-analwsis performed using fixed-effects
models. A total of 4417 articles were screened, @utvhich 93 full texts were
screened. Twelve articles were taken up for megdyars. Five studies demonstrated
reduction in plaque levels, however two studiehwingivitis as the outcome found
no effect. The systematic review highlighted thatditional OHE methods were

effective in reducing plaque, but not gingivitfs.

Sadimin S et al in 2021 conducted an interventictatly to determine the
impact of dental health tele-promotion witiraated video media on the
knowledge and skills of tooth brushing amongredatary school children. A total
of 30 children joined in the study. The resultgto$ study indicated that the level of
knowledge of children improved significantly from% before treatment to 100 %
after treatment. The study delineated significamtrovement in tooth-brushing skills

after imparting education in the form of animatédieo ™

Deokar R et al in 2021 conducted a study “to comphe effectiveness of
three teaching methods on the oral health statusighf school children”. Random
allocation of “791” children was done to three gwsunamely group 1: Webinar
group—260 subjects, group 2: Face to Face lectsirey PowerPoint presentation—
261 subjects and group 3: Control group—270 subje@tal Hygiene Index (OHI)
and Gingival Index (GIl) were recorded at baseliae,lmonth, 2 months’ and 3
months’ time periods. OHI and Gl showed a significeeduction P=0.001) in the

group 1 and group 2. The study concluded that “FaxeFace lecture using
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PowerPoint presentation” was most effective OHE hoétfollowed by “Webinar

approach

“Dental caries” is a “multifactorial disease”. A nety of “potential
predictors” have been identified for their relatiwvith “caries increments” such as
characteristics of occlusal morphology, levels dbtreptococcus mutansnd
Lactobacilli”, salivary buffering capacity, dietary factors, seace, pH, salivary flow
rate and socioeconomic status etc. Identificatibthese predictors at primary stage

help in administration of specific prevention.

According to Bratthall (1980) and Loesche (1986yhhcaries risk have been
associated when levels 8f mutanexceed 19CFU and/orLactobacillusspp. exceed

10° CFU of bacteria per 1 ml of sali&?*’

Smiech-Slomkowska G et al in 2007 conducted a sttiolydetermine the
influence of oral hygiene instruction (OHI) on orhygiene status and on the
reduction of inducing bacteria”. The study partasips comprised of thirty subjects
(12 males and 18 females) within the group fromtd.@4 years. The “Plaque index”
(Pl) was used to gauge oral hygiene status, andldbel ofS. mutans and
Lactobacillusspp. which was determined using the colour readiime (CRT) test
before and after 1 month of OHI. The percentagehdtiren with Pl exceeding score
1 decreased from 23.3% to 10%. Whereas, for thatbearP! below 0.1, it increased
from 20% to 60%. Percentage of subjects with exeesslevels ofS.
mutansdecreased after OHI but only from 73.3% to 70%.dMmificant change was
noted withLactobacillusspecie$®

Prabhakar AR et al in 2009 performed an intervewtistudy “to study the

relationship between the physicochemical propeuiesaliva such as pH, flow rate,
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buffering capacity, calcium level, total proteindatotal antioxidant levels in caries
free and caries active children”. 120 participamése divided into two groups which
was again further categorized as “caries free” ‘@adies active” with 15 children in
each arm. “Unstimulated saliva” was collected aftolV/ rates” were determined. The
collected samples were then analyzed for “pH, bufte capacity, total protein,
calcium and total antioxidant levels”. The data whaesn statistically analysed using
un- paired ‘t’ test. The findings of the study raled reduction in “flow rate, pH and
buffering capacity” in caries active children. Hoxee, “total protein” and “total
antioxidant capacity” of saliva increased signifittg in “caries active children”. The
study concluded that the physicochemical propedfesaliva play a major role in the
development of carie¥.

B. Sakeenabi et al in 2011 conducted a study withaian “to assess the
possible relationship among salivary cariogenicrafiora, buffer capacity, secretion
rate, and caries experience among 6-year-old s@wnog children in Davangere city,
India”. A sample size of 196 was considered andstege random sampling method
was harboured. “Clinical examination” was performied estimate “dental caries
experience”. “Stimulated saliva” was collected gsess “salivary physicochemical
and microbiological parameters”. Significant coate&ln was seen between mean the
“caries score” and “salivary parameters”. Incredseels of bacterial counts in saliva
in association with caries data obtained, emphasiz¢he importance of “salivary
parameters” and need to uptake preventive procedlire

Mamata Hebbal et al in 2012 conducted longitudstady “with an aim to
assess the caries profile of 12 year old Indiatdadm using Cariogram”. Hundred
“children” were enquired regarding and any “ilines®ral hygiene practices” and

“fluoride exposure” after obtaining a three daytdeéary were recorded. Plaque
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scores and dental caries were recorded. Stimutatieh was collected and salivary
physicochemical and microbiological parametevere checked. Cariogram was
created based upon the recorded information. Sogmf correlation was noticed
between cariogram score and DMFT, diet contenti leguency, plaque scores,
Streptococcus mutansounts and fluoride programme. The study highéghthat

variables like “caries experience”l.dctobacillus counts’”“Streptococcus mutans”

“diet frequency”, “salivary flow rate”, “Bufferingcapacity”, “fluoride programme”

and “plague amount” present significant correlatisith the “caries risk”. These

parameters can facilitate the dental surgeon to pl# suitable course of action in
their routine clinical practic"

Esian D et al in 2017 conducted a study with an aim “to esthablise
correlations between the salivary levelsSifeptococcus mutarend Lactobacillus
with the degree of caries activity in children”xi children were selected who were
in the age bracket of 6 to 11 years and assigneéd gmups: “children from urban
community” and “children from rural community”. Botthe groups were further
subdivided into three sub-groups based on cariegitsic “Salivary S. Mutansand
Lactobacillus” were determined by “CRT Bacteria test”. Significassociation
between the “degree of caries activity in childrearid “the salivary levels of
Streptococcus mutahsvas noted with certain differences with variatan age, sex
and living environment of children assessed. Salivavels of ‘Lactobacillus” and
“degree of caries-activity” demonstrated no sigmwifit difference statistically. Study
concluded that prompt detection of caries risk addption of specific preventive
measures can be made possible by early detectisgalvary level of cariogenic

microorganisms?
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AIM AND OBJECTIVES

AlIM:

= To assess and compare salivary parameters with Hggiene status” among
12 to 15 year old visually impaired and normal dteh before and after oral

health education in Belagavi, Karnataka.

OBJECTIVES:

= To assess and compare “oral hygiene status” iraiisimpaired and normal

children.

= To assess and compare Physicochemical Salivaryregees (“Salivary pH,
Buffering capacity and Flow rate”) in visually impad and normal children

before and after Oral Health Education.

= To assess and compare microbiological parametesalofa (actobacillus
acidophilus and Streptococcus mutans) in visually impaired and normal

children before and after oral health education.

= To assess and compare caries experience in visuafigired and normal

children.
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HYPOTHESIS

NULL HYPOTHESIS: There is no difference in the “oral hygiene ssatand

“salivary parameters” of “visually impaired chiladreand “normal children” after

“oral health education”.

ALTERNATIVE HYPOTHESIS: There is difference in the “oral hygiene status”

and “salivary parameters” of “visually impaired lclen” and “normal children” after

“oral health education”.
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MATERIAL AND METHODS

Study design:Interventional study

Study duration: The study was carried out from July 2021 to Novenit21.

Study population: 12 -15 years old children from visually impairedhool and

regular school in Belagavi, Karnataka.

Inclusion criteria:

= Visually impaired children having “visual acuitynging from 6/60 to 1/60”
and normal children belonging to age group of 123¢ears.

= Children with completely erupted index teeth.

= Children who gave assent and children’s parentsfiaas who gave written
consent.

Exclusion criteria:

= Parents/guardians not agreeing to give consents.

= Children wearing orthodontic appliances.

= Children with any systemic diseases, children aibantics 1 week before or
during the course of the study and children using ‘&hemical mode of
plaque control” during the course of the studyastpl month.

= “Medically compromised children”, children with ‘tellectual disability” and
children with multiple conditions like visual impeaient along with other

condition.
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The following protocol was set prior to commencemerof the study;

Pretesting survey

a) Sample size estimation and sampling technique

b) Preparation of the questionnaire and assessmens for

c) Preparation of educational animated video for nbehédren

d) Training and calibration of the examiner and péiatdy to assess flaws
and feasibility.

Il. Approval from Institutional Review board, Deputy r&tor of Public
Instructions (DDPI), Headmasters of the schools.

Il. Selection of the schools for the study

V. Screening of the participants according to inclosiad exclusion criteria

V. Obtaining informed consent and assent

VI. Procuring instruments and materials required far skudy, sterilization
protocol and personnel required.

VII. Baseline assessment of plaque scores, gingivaéscoral hygiene status
score, dental caries experience, salivary physieorical parameters (pH,
buffering capacity and flow-rate) and salivary rolmal parameters
(Streptococcus mutarsmdLactobacillus acidophilus

VIIl.  Administration of appropriate specialized oral tie@ducation

IX. Revaluation of parameters at 1 week and after lttmon
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l. Pre-testing survey

a) Sample size calculation and sampling technique

“Sample size” estimation was based upon the difiege in Pre and Post education in

Gingival Index scores as per the study done bytgheet al, 20143

Type | error of 5%, power as 80% are considered.

Mean and standard deviation in Group A (pre oraication) and Group B (post oral
education) as 1.49 + 0.40 and 1.19 * 0.23 respgtivere taken into consideration.

Since the study involves follow ugropout was considered to be 30%.

Following formula was used;

N = (Zwz + Z1p)° (SD° + SDY)

- x2)> Where ,
Z1.42COrresponds to two-tailed significance level (1f®6.05)
Z,4 corresponds to power (.84 = 80% power)
SD corresponds to standard deviation

X1 — X, corresponds to effect size

n=(1.96 + 0.85)+ (0.4 + 0.23)

(1.49 — 1.19)
=18 x 1.30 (1.30 is multiplied considering 30%puvat)

= 24. 28, Obtained value is rounded up to 25 irhegroup. So total sample

size is50

“p- value less than 0.05 was considered statisticaghjifscant”.

Page 20



Methodology

Sampling technique:

Simple random sampling technique using computereigeed table of random

numbers was used to achieve required sample size.

b) Preparation of the questionnaire and assessment fims.

This questionnaire was divided into 2 parts [AnmexiX]:

First part was for recording socio demographic datest medical and dental

history, food and dietary habits, oral hygiene pcas.

= Second part was for recording “Gingival Index (GPPlaque Index (PI)” and
“Oral Hygiene Index — Simplified (OHI-S)”, “Decayddissing Filled Teeth

Index (DMFT)”, physicochemical and microbiologiqerameters of saliva.

= The questionnaire was translated into Kannada amdati language by
person well versed in that language. The translgigestionnaire was then

checked for grammar and comprehension.

= “A periodic assessment form” was prepared for esadn of plaque, debris
and calculus scores along with salivary physicodbaimand microbial

parameters at baseline, 1 week and after 1 month.

c) Preparation of educational animated video for norméchildren:

A self-designed customized animatedeeidwas developed describing
development of “oral diseases”, “oral hygiene grad’, relation of “oral health” and
“general health”, 5 golden rules and appropriatesbing technique. The content of

the video was evaluated by 4 subject experts asdfouand to be satisfactory.
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d) Training and calibration of the examiner and pilot study to assess flaws and

feasibility:

Training and Calibration:

Prior to conducting the study, the calibration @k texaminer (principle
investigator) was done to record indices “(Plagnéek, Gingival Index, Decayed
Missing Filled Teeth Index and Oral Hygiene Inde$implified)” used in the study,
in “Department of Public Health Dentistry, KLE VKndtitute of Dental Sciences,
Belagavi” under the guidance of a subject expedrder to limit the “intra examiner
variability”. “Recording assistant was trained inocdmenting the readings

accurately”. The intra examiner variability wasatdated using “Kappa statistics”.

Parameter Kappa values — Intra Examiner
Plague index 0.90
Gingival index 0.86
Oral Hygiene Index - Simplified 0.84
DMFT Index 0.94

Pilot study

It was performed on “10 children” from normal scha@md “10 children” from
visually impaired school to assess flaws and fé#gilof the study. No major flaw

was reported.
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Il. Approval from Authorities
Permission to conduct the study was obtained fribthe concerned authorities
1. Institutional Review Board (Ethical Committee oftinstitution). [Annexure
—1
2. Deputy Director of Public Instructions (DDPI), Bghuvi.
3. Headmasters of the respective schools. [Annexuige and Annexure — lIb]
1. Selection of the schools for the study
A list of all the government schools for normalldren was obtained from
Deputy Director of Public Instructions (DDPI), frotihese schools, one school

randomly selected.

One more list of special schools in Belagavi wasaioled from Deputy
Director of Public Instructions (DDPI), from whigne school for visually impaired

was selected.

The schools selected were;

1. Maheshwari school for the blind, Nehrunagar, Belaga
2. G.G Yellur, Siddharamesh primary school, shivbaagean, Belagavi

V. Screening of the participants according to inclusin and exclusion criteria

All the participants aged between 12-15 years wsmeened for inclusion and

exclusion criteria from both the schools.
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Assignment of the study participants to 2 differentgroups:

= GROUP A - Children of age 12-15 years attending school \isually
impaired.
= GROUP B - Children of the age 12-15 years attending ragadhools.

A total of 57 children from “visually impaired” school aged 12-15 years
underwent the screening procedure of which 34 children fulfilled the “inclusion and
exclusion criteria”.

A total of 97 children from normal school aged 12-15 years underwent the
screening procedure of which 58 children fulfilled the “inclusion and exclusion
criteria”.

Of these, 25 subjects in each group were selected randomly from both the
schools by using computer generated table of random numbers, making a total
sample size of 50.

V. Obtaining Ethical clearance, Informed consent and Asent

Ethical approval was obtained from Institutional sBarch and Ethics
Committee, KLE V K Institute of Dental Sciences,l&gmvi (Reference number —
1307). Permissions were taken from school headmsasteboth the schools. Details
and need for the study were explained to the psiguerdians and children on the
scheduled date in the language that was most addepty them.

Once the study procedure was explained, a writtdormed consent was
obtained from guardians/parents. Assent was olutdireen the children to conduct

their oral examination and salivary parametersuatadn. [Annexure — Il and 1V]
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Parents and children were encouraged to ask goedtiothe investigator. All
the participants were informed that they were freedrop out from the study anytime

they want.

VI. Instruments and Materials used in the study, method used for

sterilization and personnel involved in the reseatt

Instruments and materials used during the study

1) Instruments for clinical examination

*  Mouth mirror

» Explorer

* CPI probe
 Tweezers

* Kidney tray

» Disposable gloves
* Savlon solution

e Checklist

2) Materials for oral health education

* Teeth model

» Tooth brush

* Animated video
e Laptop

* LCD Projector
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3) For saliva collection and analysis —

» Sterile Eppendorf tubes for saliva sample collectio
» Disposable syringes
* Reduced transport media (RTF)

e 0.005 m Hcl

4) Materials used for microbial analysis

» Testtubes

* Culture plates

* MSA agar media (Mitis Salivarius Agar)
* Rogosa SL

* Inoculating loops

e Spirit lamp

* Incubator

» Electron microscope

* Micropipette

* Normal saline
Sterilization protocol

The present study was conducted during COVID 19@anic. Strict standard
operating protocol was followed as the study inedhsaliva collection and analysis
of saliva. Disposable mouth-mask and gloves, satggown were worn by the
investigator throughout the study. Instruments warxilized in the department in
autoclave at 121C, 15 Ib. pressure for 15-20 minutes. Twenty Be¢s of sterilized
diagnostic instruments such as Mouth mirrors, Gfel Beriodontal probes, explorers

and tweezers were carried to the schools to conelxetnination. Sterile eppendorf
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tubes were used for saliva collection. Spot disitidd® was done during the study (if

required) using chemical disinfecting solution (Kalex 2%)

Personnel involved in the research:

Principle investigator — did selection of the schools, obtained permissimmf
schools, conducted “primary screening” and selactb the participants, collected

data at baseline and after 1 week and after 1 month

Recording clerk — assisted the examiner in recording socio-demoggagétails,

Plaqgue Index, Gingival Index and Oral Hygiene Inde&implified.

Microbiologist — assessed the salivaStreptococcus mutanand Lactobacillus
acidophilusin colony forming units (CFU/ml) and prepared re=agy chemicals for

buffering capacity and transport media.

Statistician — Performed the data analysis. He was blinded totytpe of children

(normal/ visually impaired).

Prior to the beginning of the study, the investigatbtained permission from the

school and the dates for the examination and ddliection were scheduled.

VIl.  Baseline parameters evaluation

The schools were visited on the scheduled datesaliry physicochemical
parameters (pH, buffering capacity and flow-rat) dll the selected children were
evaluated followed by saliva collection for micrabianalysis. After salivary
parameters evaluation, “Plaque Index”, “Gingivadex”, “Oral Hygiene Index-

Simplified” and “DMFT Index” were recorded. All thelinical examinations and
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evaluation was conducted by the principle investigaType Il examination was

performed under natural lighting conditions.

DETAILS OF THE PROCEDURES CONDUCTED DURING THE

RESEARCH

= The children were examined for:

1. Salivary physico-chemical and microbiological paeaens

2. “Gingival Index (Gl)”

3. “Plague Index (PI)”

4. “Oral Hygiene Index-simplified (OHI-S)”

5. “Decayed Missing Filled Teeth (DMFT) Index”

1. Saliva collection and Clinical Examination (At baséne, 1 week and 1 month)

Saliva collection:

Standardized techniques of salivary assessments wgeid to make them cost
effective and applicable for the field study. Thdlection of saliva was done between
8 and 11 am to maintain the circadian cycle. Caildwere asked not to eat, or drink
any beverages except water, and to not performpamtycular oral hygiene except
rinsing the mouth with drinking water. The patiemtsre given drinking water and
asked to rinse their mouth well. Five minutes afftés oral rinse, salivary parameters
evaluation was performed. The patients were alkeca® not cough up mucus during

saliva collectior?->2 5456
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Physicochemical parameters of saliva:

Salivary flow rate — The collection of saliva was done between 8 ahdrh
in Coachman position with passive drooling for aiquk of 5 minutes. The
total quantity of saliva thus collected was divideg 5 to obtain the

unstimulated salivary flow rate (USFR) per minute.

Salivary pH- salivary pH was analysed using colour indicating sikps of
specific range. One drop of saliva was placed ersthip. Colour change was

noted and compared with pH colour scale provided iirip.

“Buffering capacity — “0.5 mL of saliva was added to 1.5 mL of 0.005
molarity Hydrochloric acid (HCL)". pH strip was ¢pd into this solution.
Colour change was noted and compared with pH cadoale provided with

the strip. The pH noted was the buffering capadityaliva.

Microbiological Parameters of Saliva:

Saliva was collected in disposable syringe and 1ahkaliva was injected
into 1 mL of “Reduced transport fluid” (RTF) trasp media. “The saliva
samples of all the subjects were identified by codmber during the period
of sample collection and processing.” Same code wsexl for particular
subject during subsequent sample collection. Tinepta was transported to
the laboratory immediately after collection andterdd on the same day. The
processing was done at Basic science researchatabgr KAHER and
Department of Microbiology, JNMC, KAHER and meansaeonsidered as

the final value.
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= Samples were vortexed to uniform mix of saliva gsiortex mixer. T
dilution of the sample was 1:2 (1mL of saliva saenpko 1mL of RTF). Next
dilution comprised of dilution of saliva (100 pl tife above mixture) into 4.5
ml of thioglycolate broth. Hence, then the dilutibecame 1:50. Taking into
account the previous dilution (1:2) and the nexttain (1:50), the dilution
then became 1:100, of which 10 pl was plated oivieidal media being Mitis
Salivaris agar for Streptococcus mutansind Rogosa SL forL'actobacillus
acidophilus” using inoculation loop. Now the final dilution i@ x 100 = 1 x
10". The plates were incubated for 48 hours diGBih 5 — 10 % CQjar for 48
hours. After 48 hours, colony characteristics waralied and the number of
“colony forming units” of ‘Streptococcus mutangCFU/mL)” and

“Lactobacillus acidophilu¢CFU/mI)” of saliva were determined.
Formula used for calculating colony forming unit:

N = colony forming unit * Dilution Factor

Volume of the plate
Dilution factor — 1¢f, Volume of the plate — 10pl = 0.01 ml

Streptococcus mutanand Lactobacillus acidophiluswere identified by colony
morphology and characteristics on Mitis Salivargarmaand Rogosa SL selective

media respectively. They were identified at gewel by gram staining.
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Gram staining procedure: On a glass slide, three smears were made. One was
positive control being standard strain $tireptococcus mutansecond one was the
sample smear and third smear was negative corftiescherichia Coli On the other
slide again three smears were made, one being asthredrain ofLactobacillus
acidophilus second one was the sample smear and third snaan&gative control

of Escherichia Colr®

Step 1 — Fixation

The smears made on the slide were air dried andiesded.

Step 2 — Primary stain

Crystal violet was applied for 1 minute followed tysing with water.
Step 3 — Mordant

Grams iodine was applied for 1 minute followed imging with water
Step 4 — Decolorization

Acetone was applied for 2-3 seconds and rinsed waéiier

Step 5 — Couterstain

Safranin was applied for 30 seconds and rinsedwitter and blotted dry.

The slide was then observed under electron micpEsco
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2. Gingival index’’ (At baseline, 1 week and 1 month)

Gingival Index (Gl) developed bB{Loe H and Silness J”in the year 1963, was
used to describe the clinical severity of gingivdllammation. [Annexure V]

3. Plague index® (At baseline, 1 week and 1 month)

“Silness J. and Loe H.” Plaque Index (PI) (1964) was used for assessiag th
amount of dental plaque. [Annexure VI]

4. Oral hygiene index — simplified® (At baseline, 1 week and 1 month)

Dental Calculus and debris were assessedJbirf C. Greene” and “Jack R.
Vermillion’s” Oral Hygiene Simplified Index (OHI-S). [AnnexurelVI

5. Decayed Missing Filled Teeth Inde¥ (At baseline)
Children were clinically assessed according toWidO oral health assessment
form. This involves the sum of “Decayed, MissingddaFilled teeth (DMFT for
permanent teeth and dmft for primary teeth)”. Plaiouth mirror and CPI probe
were used to record Decayed Missing Filled TeetdRD) Index. Each tooth was

wiped with cotton and dried prior to examinatioAnpexure VIII]
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VIIl.  Administration of appropriate specialized oral heath education

For Group A, Audio tactile performance technique wa used to impart oral

health education to visually impaired children.

In this method, the children weré' informed verbally about the importance
of teeth, method of brushing (Audio) and then thayre made to feel the teeth on a
large sized model (tactile) followed by brushing ttve model using the “Modified
Bass method” with assistance (performance). “Thas wepeated until the children
could perform with ease”. In addition, all the cnén, were explained about
formation of oral diseases, diet counselling andewenlightened regarding five

golden rules to maintain good oral hygiene andtheal

For Group B, Novel Visual performance (VP) techniqe was used to impart oral

health education to normal children.

In this method, the children were shown animatedeei describing
development of “oral diseases”, “oral hygiene prad’, relation of “oral health” and
“general health”, 5 golden rules and appropriateshing technique. After the video,
all the children were asked to demonstrate thehimgstechnique on the tooth model

and were asked questions based on the conterg gido.
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Following oral hygiene instructions were covered foboth the schools

Oral Health Education Instructions:

= Brush twice daily (once in the morning and oncaight).

= Use soft bristled tooth brush and toothpaste comigifluoride.

= 2-3 minutes should be spent for cleaning the teeth.

= Change the brush after 3 months.

= Tooth paste poured on the toothbrush should beafjze.

= Eat healthy food such as fruits and vegetables.

= Avoid sticky food e.g. chocolates.

= Rinse the mouth with water after eating.

= Clean the tongue with the help of toothbrush ogtenscrapper.
= Massage your gums with the help of index finger.

= Visit dentist every 6 months.

Brushing technique: Modified bass brushing technige was taught to them to

enhance level of cleaning.

IX. Revaluation of parameters at 1 week and after 1 mah.

All the clinical parameters (Gingival Index, Plaguelex and Oral Hygiene
Index — Simplified), salivary physicochemical (pblffering capacity and flow rate)
and microbial $treptococcus mutamsd Lactobacillus acidophilysparameters were

evaluated at 1 week and 1 month from baseline exation.
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STATISTICAL TEST:

Data was entered in Microsoft excel and analysadguSPSS for windows,
Version 21; SPSS Inc. (Chicago IL, USA). Descriptigtatistics were used to
calculate frequencies, percentage and mean vallesdata obtained was subjected

to normality (Shapiro-Wilk) test to check for nornaisstribution.

= Comparison of oral hygiene status and salivary rmpatars at (baseline, 1
week and 1 month) between normal and visually ingabgroups was done by

unpaired t test/Mann-Whitney U test.

= Comparison of change between pre and post oralhheducation test scores
(oral hygiene status and salivary parameters) wase dby paired t —

test/Wilcoxon matched pairs test.

= “p- value of less than 0.05 was considered as statistisailyificant value for

all the comparisons”.
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METHODOLOGY WITH FLOWCHART:

Study Phase

=y

Selection of the study subjects was done basedimples random sampling
technique and subijects fulfilling inclusion and lelston criteria were considereT.
Sample size of 50 was calculated “based on previtudy” taking 5% type |

error, 80% power and 30% dropout.

¥ 4

Group A (VI) = GROUP B
25 (normal) = 25

—

Recording of Salivary physicochemical and microbgital
parameters, Gingival index (Gl), Plaque index (Bial hygiene
index — Simplified (OHI-S) aBaseline.

—

Intervention: Specially designed Oral health educabn was delivered to
both the groups respectively

e

Recording of Salivary physicochemical and microbgital parameters,
Gingival index (GI), Plaque index (PI), Oral hyggeimdex — Simplified (OHI-
S) atl week and 1 month post intervention.

—_

Data entry and analysis
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STUDY SETTING

Study setting 2 -G.G Yellur, Siddharamesh primary school

Figure 1: Two schools where the study was conducted
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STUDY POPULATION

Study population 2 (Group B — Normal children)

Figure 2: Two study populations selected
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Figure 4: Recording of socio-demographic details
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Group A — visually impaired child

Group B — Normal child

Figure 5: Oral examination of both the groups
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Figure 7: Collection of saliva for salivary pH andbuffering capacity
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Figure 8: Assessment of salivary pH and bufferingapacity

Figure 9: Saliva collection for microbial examinaton
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Figure 11: Health Education for normal children usng Visual performance
technique
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Figure 13: UV Sterilization prior to streaking the petri plates
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Figure 14: Vortexing of the collected sample at ladratory

Il

lll

Figure 15: Dilution in thioglycolate broth

Page 45



Methodol ogy

Figure 17: Streaking of the Agar plate from collectd saliva sample
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Figure 19: Armamentarium for clinical examination and Saliva Collection
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Figure 21: Microbial analysis armamentarium
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1 month

Figure 22: Streptococcus mutans — Visually impaired children (Group A)
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1 Month

Figure 23: Streptococcus mutans — Normal children (Group B)
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1 Month

Figure 24: Lactobacillus acidophilus — Visually impaired children (Group A)
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1 Month

Figure 25: Lactobacillus acidophilus — Normal children (Group B)
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Baseline 1 Month

Figure 26 a: Streptococcus mutans on Mitis Salivarius Agar

Baseline

Figure 26 b: Lactobacillus acidophilus on Rogusa SL

Figure 26 : Cariogenic pathogens on selective media
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Figure 27 (a):Lactobacillus acidophilus colony morphology by Gram staining

Figure 27 (b): streptococcus mutans colony morphology by Gram staining

Figure 27: Morphology of microorganisms by Gram staning
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CONCLUSION

In the current years, focus has shifted towardeszssent of effectiveness of
preventive strategies concerning “Education in OHalth”. Community or
Population based interventions have greatest imgraet community which may be at
school level, or neighborhood level or village lewe at national level. Efficient
community based intervention programs are planneatcegures that prevents
occurrence of a disease. Of the many approachgsdoenting dental diseases, the
best method is delivering appropriate OHE. With @ng COVID 19 Pandemic,
knowledge regarding ‘oral health’ and ‘oral hygiemeactices’ is of special

significance.

Use of “ATP” technique for “visually impaired chigh” and “VP” technique
for “normal children” to impart education in oraddth significantly reduced debris,
calculus, plague and gingival scores thereby impigpwgingival health. Apart from
improving clinical parameters, salivary parametiéts pH, buffering capacity and
flow-rate significantly improved. Furthermore Streptococcus mutans and

Lactobacillus acidophilus colony counts also reduced significantly in bdtl groups.

The overall improvement in clinical parameters ameduction in
Lactobacillus acidophilus count was more in normal children while improvemien
“salivary pH, buffering capacity, and flow-rate” drreduction in Streptococcus
mutans count was more in “visually impaired children”. Thappropriate education in
oral health is of special significance in improvemef oral hygiene status and

salivary parameters in normal and visually impaichidren.

Page 129



Results

RESULTS

An interventional study was conducted to assess eompare salivary
parameters (pH, Buffering Capacity, Flow-rat&reptococcus mutans and
Lactobacillus acidophilus) with “oral hygiene status” among 12-15 years old
“visually impaired” and “normal children” before arafter oral health education in

Belagavi, Karnataka.

The data obtained from the study was compiled, lédéd and subjected to
statistical analysis. The results are presented heder the headings of the various

parameters considered for the study.

Number of study participants

Fifty participants were present at the commenceroétite study. The study
comprised of two groups — Group A (School 1- visuahpaired children) and Group
B (School 2 - normal children), 25 participantseiach group. There were no drop

outs from any group.

Table 1: Distribution of the visually impaired children (Group A) and normal

children (Group B) according to age

Group A consisted of 25 participants among whor8284) were 12 years, 7
(28%) were 13 years, 10 (40%) were 14 years. GBapmprised of 25 participants
among whom 10 (40%) were 12 years, 14 (56%) wergeh3s and 1 (4%) was 14
years. Mean age of the participants in Group A $#&46 + 0.96 and in Group B was

12.6 £ 0.63 [Table 1] [Diagram 1]
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Table 2: Distribution of visually impaired children (Group A) and normal

children (Group B) according to Gender

Group A comprised of 14 (56%) males drid (44%) females. Group B

comprised of 13 (52%) males and 12 (48%) femaleble 2] [Diagram 2]

Table 3: Distribution of visually impaired children (Group A) and normal

children (Group B) according to Kuppuswamy Socio economic classification

In Group A, none of the participants belonged tparglass and lower class, 2
(8%) belonged to upper middle class, 13 (52%) kgddrto lower middle class and 10
(40%) belonged to upper lower class. In Group Bienof the participants belonged to
lower class, 10 (40%) belonged to upper lower ¢lads(44%) belonged to lower
middle class, 3 (12%) belonged to upper middlesclsd 1 (4%) belonged to upper

class. [Table 3] [Diagram 3]

Table 4. Distribution of visually impaired children (Group A) and normal

children (Group B) according to Medical history

In Group A, 6 (24%) participants suffered from @dss and were on
medication for the same. In Group B, 7 (28%) paénts suffered from illness and

took medication for the same. [Table 4] [Diagram 4]
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Table 5: Distribution of visually impaired children (Group A) and normal

children (Group B) according to Dental history

In Group A, only 1 (4%) participant gave history a@éntal treatment in the
past, while 7 (28%) participants from Group B undemt dental treatment in the past.
“Statistically significant difference was demongda between the two groupsp (

<0.05) [Table 5] [Diagram 4]

Table 6: Distribution of visually impaired children (Group A) and normal

children (Group B) according to Food habits

In Group A, staple food of 15 (60%) participantsswaheat while rice was
staple food of 10 (40%) participants. In Group Bpte food of 16 (64%) participants

was wheat while rice was staple food of 9 (36%jip@ants.

In Group A, 13 (52%) participants consumed vegatediet while 12 (48%)
participants consumed mixed vegetarian diet. Inu@r®, 4 (16%) participants
consumed vegetarian diet while 21 (84%) participastnsumed mixed vegetarian
diet. “Statistically significant difference was Bdt between both the groups’p (

<0.05)

In Group A, when inquired about sweet intake int 124 hours, 3 (12%)
participants consumed sweets more than 3 timeg44%) participants consumed
sweets 3 times, 5 (20%) participants consumed swidte, 5 (20%) participants
consumed sweets only once while 1 (4%) participlohinot consume any sweet item
in last 24 hours. In Group B, 1 (4%) participanh®omed sweets more than 3 times,
1 (4%) participant consumed sweets 3 times, 5 (208fjicipants consumed sweets

twice, 6 (24%) participants consumed sweets onlyeomhile 12 (48%) participants
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gave no history of consuming any sweet item in 2&shours. Statistically significant

difference was noted between both the groyps0(05)

When inquired about the time of sweet in-take, il A, 5 (20%)
participants ate sweets during meals, 8 (32%) @paints ate sweets in between
meals and 11 (44%) participants ate sweets durieglsnand in-between meals. In
Group B, 5 (20%) participants ate sweets during Isnea (12%) participants ate
sweets in between meals and 5 (20%) participaetswaeets during meals and in-
between meals. These results were statisticalhifgignt between both the groupp. (

<0.05)

In Group A, 12 (48%) participants ate sweets ofdsobnsistency, 8 (32%)
participants ate sweets of liquid consistency wHilE6%) participants ate sweets of
sticky consistency. In Group B, 6 (24%) particigaate sweets of solid consistency, 4
(16%) participants ate sweets of liquid consistemtyle 3 (12%) participants ate
sweets of sticky consistency. The results notecevstatistically significant between

both the groupsp(<0.05) [Table 6]

Table 7: Distribution of visually impaired children (Group A) and normal

children (Group B) according to Oral hygiene practces

All 50 (100%) participants from both the groups ¢Gp A and Group B) used

toothbrush as an oral hygiene aid to clean thethte

In Group A and Group B, 14 (56%) participants freath group cleaned their
teeth once daily while 11 (44%) participants froacke group cleaned their teeth twice

daily.
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In Group A, 23 (92%) participants used toothpasitden? (8%) participants
used toothpowder to clean their teeth. In Group2B, (96%) participants used

toothpaste while 1 (4%) participant used toothpavidelean their teeth.

In Group A and Group B, 18 (72%) participants udeoridated
toothpaste/toothpowder while 7 (28%) participantseds non fluoridated

toothpaste/toothpowder respectively to clean ttesith.

In Group A, 12 (48%) participants changed theithboush after 1-3 months
while 13 (52%) participants changed their toothbrafter 4-6 months. In Group B,
13 (52%) participants changed their toothbrushraft@ months while 12 (48%)

participants changed their toothbrush after 4-6 timan

In Group A, 13 (52%) participants gave reason faanging their toothbrush
as their gums hurt during brushing while 12 (48%jtipipants revealed that their
parents replace the toothbrush. In Group B, 20 (8@%ticipants change their
toothbrush as brush bristles wear off while 5 (20p@¥ticipants change their
toothbrush as it gets dirty. “Statistically signdnt difference was seen among the

two groups”. p <0.05)

In Group A, 13 (52%) participants never rinsed theouth with water after
eating, 4 (16%) participants rinsed their mouth stimes while 8 (32%) participants
always rinsed their mouth with water after eatingGroup B, 5 (20%) participants
never rinsed their mouth with water after eating, (%2%) participants rinsed their
mouth sometimes while 7 (28%) participants alwagsed their mouth with water
after eating. “Statistically significant differeneeas seen among the two groupg’. (

<0.05)
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In Group A and Group B, 24 (96%) participants freach group did not use
any additional oral hygiene aids to clean theitttee

In Group A, 5 (20%) participants brushed their lteit vertical motion, 17
(68%) participants brushed their teeth in horizbmtation while 3 (12%) participants
brushed their teeth in circular motion. In Group4B(16%) participants brushed their
teeth in vertical motion, 14 (56%) participantsdired their teeth in horizontal motion
while 7 (28%) participants brushed their teethiraudar motion. [Table 7]
Table 8: Distribution of visually impaired children (Group A) and normal

children (Group B) according to caries experiencetaBaseline

In Group A, the prevalence of dentalesin permanent teeth was 88%, while
in Group B, the prevalence of dental caries in @eremt teeth was observed to be
76%. However, there was no difference which wasissizally significant between

both the groups.

Table 9: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with respect to caries eperience at Baseline

In Group A, the mean DMFT Index in GroApwas 5.44 + 3.00 while in
Group B it was 3.30 = 2.15. A statistically signdnt difference was observed in-
between both the groups. The mean dmft Index iru@ was 0.84 + 1.51 while in
Group B it was 0.48 + 0.69. However, there was iffer@nce which was statistically

significant between both the groups.

Table 10: Distribution of visually impaired children (Group A) and normal

children (Group B) according to clinical parametersassessed at Baseline
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In Group A, 1 (4%) participant had Good Debris de Simplified (DI-S)
score, 10 (40%) participants had Fair DI-S scorden¥ (56%) participants had Poor
DI-S score. In Group B, 3 (12%) participants hado&dI-S score, 15 (60%)

participants had Fair DI-S score while 7 (28%) ipgvéints had Poor DI-S score.

In Group A, 5 (20%) participants had Good Calcuhdex —Simplified (CI-S)
score, 10 (20%) participants had Fair CI-S scok Hh(20%) participants had Poor
CI-S score. In Group B, 8 (32%) participants hado&dCl-S score, 10 (40%)

participants had Fair CI-S while 7 (28%) particifsinad Poor CI-S score.

In Group A, 3 (12%) participants had Good Oral Hyw Index — Simplified
(OHI-S) score, 10 (40%) participants had Fair OHleBre and 12 (48%) participants
had Poor OHI-S score. In Group B, 5 (20%) partictpechad Good OHI-S score, 11
(44%) participants had Fair OHI-S score while 9%3articipants had Poor OHI-S

score.

In Group A, 10 (40%) participants suffered from andingivitis, 11 (44%)
participants suffered from moderate gingivitis veh#d (16%) participants suffered
from severe gingivitis. In Group B, 1 (4%) partiaig had normal gingiva, 9 (36%)
participants suffered from mild gingivitis, 13 (52%articipants suffered from

moderate gingivitis while 2 (8%) participants suéfeé from severe gingivitis.

In Group A, 5 (20%) participants had Good Plaquiein(Pl) score, 11 (44%)
participants had Fair Pl score and 9 (36%) paditip had Poor PI score. In Group B,
8 (32%) participants had Good PI score, 10 (409%4)gyants had Fair Pl score while

7 (28%) participants had Poor PI score.
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However, there seemed no statistically signifiodifference betwixt the two

groups with respect to DI-S, CI-S, OHI-S, Gl andaPbaseline. [Table 10]

Table 11: Distribution of the participants in visudly impaired children (Group
A) and normal children (Group B) according to clinical parameters assessed at 1

week

In Group A, 4 (16%) participant had Good Debrisdrnd- Simplified (DI-S),
14 (56%) participants had Fair DI-S score while28%) participants had Poor DI-S
score. In Group B, 9 (36%) participants had GooeSBicore, 14 (56%) participants

had Fair DI-S score while 2 (8%) participants hadrDI-S score.

In Group A, 6 (24%) participants had Good Calcuhdgex —Simplified (CI-S)
score, 11 (44%) participants had Fair CI-S scom &1§32%) participants had Poor
CI-S score. In Group B, 14 (56%) participants hado& CI-S score, 8 (32%)

participants had Fair CI-S score while 3 (12%) ipgrants had Poor CI-S score.

In Group A, 4 (16%) participants had Good Oral Hyg Index — Simplified
(OHI-S) score, 10 (40%) participants had Fair OHeBre and 11 (44%) participants
had Poor OHI-S score. In Group B, 8 (32%) participchad Good OHI-S score, 12
(48%) participants had Fair OHI-S score while 5%2@articipants had Poor OHI-S

score.

In Group A, 1 (4%) participant had normal gingivial (56%) participants
suffered from mild gingivitis, 10 (40%) participarguffered from moderate gingivitis
while no (0%) participant suffered from severe giits. In Group B, 2 (8%)

participants had normal gingiva, 11 (44%) partioigasuffered from mild gingivitis,
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11 (44%) participants suffered from moderate giitigiwvhile 1 (4%) participant

suffered from severe gingivitis.

In Group A, 11 (44%) participants had Good Plagnéek (Pl) score, 12
(48%) participants had Fair Pl score and 2 (8%ji@pants had Poor Pl score. In
Group B, 2 (8%) participants had excellent Pl sctfe(40%) participants had Good
Pl score, 11 (44%) participants had Fair Pl scdndea2 (8%) participants had Poor

Pl score.

However, there seemed no statistically signifiadifference between the two

groups with respect to DI-S, CI-S, OHI-S, Gl anddPL week. [Table 11]

Table 12: Distribution of visually impaired children (Group A) and normal

children (Group B) according to clinical parametersassessed at 1 Month

In Group A, 14 (56%) participant had Good Debriddr — Simplified (DI-S)
score, 10 (40%) participants had Fair DI-S scordenh (4%) participant had Poor
DI-S score. In Group B, 18 (72%) participants hado& DI-S score, 7 (28%)

participants had Fair DI-S score while 0 (0%) apants had Poor DI-S score.

In Group A, 12 (48%) participants had Good Calcuhdex —Simplified (Cl-
S) score, 11 (44%) participants had Fair CI-S sema 2 (8%) participants had Poor
CI-S score. In Group B, 16 (64%) participants hado& CI-S score, 9 (36%)

participants had Fair CI-S score while 0 (0%) p#ptints had Poor CI-S score.

In Group A, 9 (36%) participants had Good Oral Hyw Index — Simplified
(OHI-S) score, 13 (52%) participants had Fair OHie®Bre and 3 (12%) participants

had Poor OHI-S score. In Group B, 16 (64%) paréinis had Good OHI-S score, 8
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(32%) participants had Fair OHI-S score while 1 Y48articipant had Poor OHI-S

score.

In Group A, 3 (12%) participants had normal gingi28 (80%) participants
suffered from mild gingivitis, 2 (8%) participanssiffered from moderate gingivitis
while nil (0%) participants suffered from severeagvitis. In Group B, 3 (12%)
participants had normal gingiva, 19 (76%) partioigasuffered from mild gingivitis,
3 (12%) participants suffered from moderate girtggvivhile nil (0%) participants

suffered from severe gingivitis.

In Group A, 3 (12%) participants had Excellent Riadndex (Pl) score, 16
(64%) participants had Good Pl score, 6 (24%) padints had Fair Pl score while nil
(0%) participants had Poor Pl score. In Group B18R6) had excellent Pl score, 15
(60%) participants had Good PI score, 6 (24%) gigents had Fair Pl score while no

(0%) participant had Poor PI score.

However, there seemed no statistically signifiodifference betwixt the two

groups with respect to DI-S, CI-S, OHI-S, Gl andaP1 month. [Table 12]

Table 13: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Debris Index — Simplified (DI-S) scores at

different time intervals

The mean DI-S score was 1.84 + 0.73 at baseli@aup A while it was 1.49
+ 0.70 at baseline in Group B. At 1 week follow-tipe mean DI-S score was 1.42 +
0.72 and 1.04 £ 0.62 in Group A and Group B respelgt At 1 month follow-up the
mean DI-S was 0.72 + 0.57 and 0.48 = 0.47 in GrAugnd Group B respectively.

The mean difference from baseline and 1 week w&00.20 and 0.45 + 0.23, from

Page 64



Results

baseline and 1 month was 1.12 + 0.38 and 1.00 £ @Bile from 1 week and 1

month was 0.70 £ 0.35 and 0.55 + 0.29 in Group & @noup B respectively.

However, intergroup comparison for mean DI-S scosd®wed “no
statistically significant difference”, between ttvéo groups at baseline, 1 week and 1

month @ > 0.05). [Table 13] [Diagram 5]

Table 14: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Debris Index — Simplified (DI-S) at different

time intervals

On intragroup comparison of mean DI-S scores demdift time durations,
there was a gradual decline from baseline to 1 momboth the groups. In group A,
percentage of change in mean reduction was 22.83%lbaseline to 1 week, 60.65%
from baseline to 1 month and 49.01% from 1 weekltononth. Highest mean

difference in DI-S score was seen from baselinkwonth (1.12 + 0.38).

In group B, percentage of change in mean reductias 30.38% from
baseline to 1 week, 67.47% from baseline to 1 manit 53.28% from 1 week to 1
month. Highest mean difference in DI-S score wandeom baseline to 1 month
(1.00 £ 0.31). Group B demonstrated greater DI @esceduction when compared to
Group A. A highly statistically significant diffenee was noted betwixt both the

groups during all the time intervalg € 0.05). [Table 14]

Page 65



Results

Table 15: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Calculus Index — Sinplified (CI-S) scores at

different time intervals

The mean CI-S score was 1.51 + 1.01 at baseliGronp A while it was 1.26
* 0.90 at baseline in Group B. At 1 week follow-tipe mean CI-S score was 1.27 +
0.87 and 0.97 + 0.80 in Group A and Group B respelgt At 1 month follow-up,
the mean CI-S was 0.94 + 0.75 and 0.47 £ 0.52 ou@A and Group B respectively.
The mean difference from baseline and 1 week w24 00.37 and 0.29 + 0.36, from
baseline and 1 month was 0.57 + 0.53 and 0.79 % @hile from 1 week and 1

month was 0.33 + 0.37 and 0.50 + 0.43 in Group & @noup B respectively.

“Statistically significant result was noted on igeup comparison for mean

CI-S scores after 1 month’p & 0.05). [Table 15] [Diagram 6]

Table 16: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Calculus Index — Sinplified (CI-S) scores at

different time intervals

Upon “Intragroup comparison” of mean CI-S scorediffiérent time intervals,
there was a gradual decrease from baseline to thnboth the groups. In group A,
percentage of change in mean reduction was 15.87%blhaseline to 1 week, 37.83%
from baseline to 1 month and 26.10% from 1 weekltononth. Highest mean

difference in CI-S score was seen from baselirfertionth (0.57 + 0.53).

In group B, percentage of change in mean reductias 22.86% from
baseline to 1 week, 62.86% from baseline to 1 manit 51.85% from 1 week to 1

month. Highest mean difference in CI-S score was deom baseline to 1 month

Page 66



Results

(0.79 £ 0.51). Group B demonstrated greater Cléesceduction when compared to
Group A. Differences observed between both theggau all the time intervals were

statistically significant.[{ < 0.05). [Table 16]

Table 17: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Oral Hygiene Index — Simplified (OHI-S) scores

at different time intervals

The mean OHI-S score was 3.35 = 1.63 at baselin@raup A while it was
2.75 £ 1.52 at baseline in Group B. At 1 week faHop, the mean OHI-S score was
2.69 £ 1.52 and 2.00 + 1.36 in Group A and Groug$pectively. At 1 month follow-
up, the mean OHI-S score was 1.66 + 1.26 and 0.982 in Group A and Group B
respectively. The mean difference from baseline lanetek was 0.66 = 0.50 and 0.75
*+ 0.46, from baseline and 1 month was 1.69 + 0A@ 77 + 0.77 while from 1
week and 1 month was 1.03 + 0.61 and 1.02 + 0.6&rioup A and Group B

respectively.

However, “no statistically significant differencefas found upon “intergroup
comparison” for mean OHI-S score between the tvougs at baseline, 1 week and 1

month. p > 0.05) [Table 17] [Diagram 7]

Table 18: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Oral Hygiene Index — Simplified (OHI-S) scores

at different time intervals

On “intragroup comparison” of mean OHI-S score iffiecent time periods,
there was a gradual decline from baseline to 1 monboth the groups. In group A,

percentage of change in mean reduction was 19.68%blhaseline to 1 week, 50.36%
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from baseline to 1 month and 38.19% from 1 weekltononth. Highest mean

difference in OHI-S score was seen from baselinenwonth (1.69 = 0.78).

In group B, percentage of change in mean reductias 27.37% from
baseline to 1 week, 64.48% from baseline to 1 manith 51.10% from 1 week to 1
month. Highest mean difference in OHI-S score weensrom baseline to 1 month
(.77 £ 0.77). Group B demonstrated greater OHt@esreduction when compared
to Group A. At all the time intervals, there waatsitically significant difference in

both the groupsp(< 0.05) [Table 18]

Table 19: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Gingival Index (GIl) scores at different time

intervals

The mean GI score was 1.35 + 0.57 at baseline auGA while it was 1.32 +
0.77 at baseline in Group B. At 1 week follow-upe imean Gl score was 1.00 * 0.44
and 1.02 + 0.61 in Group A and Group B respectivély 1 month follow-up the
mean Gl was 0.58 + 0.39 and 0.54 + 0.47 in GrougmA Group B respectively. The
mean difference from baseline and 1 week was 0.8526 and 0.30 + 0.58, from
baseline and 1 month was 0.77 + 0.51 and 0.79 2 @hile from 1 week and 1

month was 0.42 + 0.34 and 0.48 + 0.37 in Group & @noup B respectively.

However, for mean Gl score, “no statistically sfgmnt difference was found
upon intergroup comparison between the two grotujpmseline, 1 week and 1 month

(p> 0.05)". [Table 19] [Diagram 8]
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Table 20: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Gingival Index (GI) scores at different time

intervals

On “intragroup comparison” of mean Gl score atediht time intervals, there
was a gradual decline from baseline to 1 month ath ihe groups. In group A,
percentage of change in mean reduction was 25.66%bhaseline to 1 week, 56.74%
from baseline to 1 month and 41.81% from 1 weekltononth. Highest mean

difference in Gl score was seen from baselinertwfth (0.77 + 0.51).

In group B, percentage of change in mean reductias 22.96% from
baseline to 1 week, 59.52% from baseline to 1 manith 47.45% from 1 week to 1
month. Highest mean difference in Gl score was $e®n baseline to 1 month (0.79
*+ 0.52). Group B demonstrated greater Gl scoreatsalu when compared to Group
A. At all the time intervals in both the groupseté was statistically significant

difference. p < 0.05) [Table 20]

Table 21: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Plague Index (Pl) smres at different time

intervals

The mean PI score was 1.56 + 0.73 at baselineonA while it was 1.38 +
0.73 at baseline in Group B. At 1 week follow-upe imean Pl score was 1.08 + 0.58
and 0.95 + 0.61 in Group A and Group B respectivély 1 month follow-up the
mean Pl was 0.59 £ 0.42 and 0.46 + 0.40 in Grougnd Group B respectively. The

mean difference from baseline and 1 week was 0.483F% and 0.44 = 0.59, from
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baseline and 1 month was 0.98 + 0.55 and 0.92 # @kile from 1 week and 1

month was 0.50 + 0.32 and 0.48 + 0.37 in Group & @noup B respectively.

However, “intergroup comparison” for mean Pl scofap statistically
significant difference was found between the twougs at baseline, 1 week and 1

month @ > 0.05)". [Table 21] [Diagram 9]

Table 22: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Plague Index (Pl) swmres at different time

intervals

On “intragroup comparison” of mean PI score atetéht time intervals, there
was a gradual decline from baseline to 1 monthdth lihe groups. In group A,
percentage of change in mean reduction was 30.68%blhaseline to 1 week, 62.40%
from baseline to 1 month and 45.76% from 1 weekltononth. Highest mean

difference in Pl score was seen from baselinertmfth (0.98 + 0.55).

In group B, percentage of change in mean reductias 31.50% from
baseline to 1 week, 66.47% from baseline to 1 manith 51.05% from 1 week to 1
month. Highest mean difference in Pl score was §@an baseline to 1 month (0.92
+ 0.57). Group B demonstrated greater Pl scorecatemiuwhen compared to Group
A. “At all the time intervals, there was statistigasignificant difference in both the

groups”. f < 0.05). [Table 22]
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Table 23: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with salivary pH scores 4 different time intervals

The mean salivary pH score was 6.20 = 0.41 at iveesal Group A while it
was 6.56 + 0.58 at baseline in Group B. At 1 wedlow-up, the mean salivary pH
score was 6.48 = 0.51 and 6.76 + 0.52 in Group & @moup B respectively. At 1
month follow-up, the mean salivary pH was 6.96 200and 7.04 + 0.20 in Group A
and Group B respectively. The mean difference fl@seline and 1 week was 0.28 +
0.46 and 0.20 + 0.41, from baseline and 1 month @6 + 0.44 and 0.48 + 0.51
while from 1 week and 1 month was 0.48 + 0.51 ar&8 & 0.46 in Group A and

Group B respectively.

On intergroup comparison for mean salivary pH, tisteally significant
difference was noted at baseline and from basétine month time interval”.g <

0.05). [Table 23] [Diagram 10]

Table 24: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with salivary pH scores 4 different time intervals

On intragroup comparison of mean salivary pH afed#nt time intervals,
there was a gradual increase from baseline to lthminrboth the groups. In group A,
percentage of change in mean was 4.52 % from bastdi 1 week, 12.26 % from
baseline to 1 month and 7.41 % from 1 week to 1tmddighest increase in salivary

pH was seen from baseline to 1 month (0.76 + 0.44).

In group B, percentage of change in mean was 3.0B0o% baseline to 1
week, 7.32 % from baseline to 1 month and 4.14&mfl week to 1 month. Highest

increase in salivary pH was seen from baseline toohth (0.48 £ 0.51). Group A
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demonstrated greater change in Salivary pH whenpeosd to Group B. At all the
time intervals, there was statistically significafitference in both the groups €

0.05) [Table 24]

Table 25: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Salivary Buffering C apacity scores at different

time intervals

The mean salivary buffering capacity score was %8082 at baseline in
Group A while it was 6.40 + 0.65 at baseline in Grd. At 1 week follow-up, the
mean salivary buffering capacity score was 6.3674 @nd 7.00 £ 0.76 in Group A
and Group B respectively. At 1 month follow-up, thean salivary buffering capacity
was 7.20 + 0.65 and 7.44 + 0.58 in Group A and @rBurespectively. The mean
difference from baseline and 1 week was 0.56 + @uid 0.60 + 0.50, from baseline
and 1 month was 1.40 + 0.50 and 1.04 = 0.35 whdenf1 week and 1 month was

0.84 £ 0.47 and 0.44 = 0.51 in Group A and Groug$pectively.

On intergroup comparison for mean salivary buffgr@apacity, a statistically
significant change was noted at baseline, 1 weekn fbaseline to 1 month and 1

week to 1 month time intervalp € 0.05). [Table 25] [Diagram 11]
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Table 26: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Salivary Buffering C apacity scores at different

time intervals

On intragroup comparison of mean salivary buffergapacity at different
time periods, there was a gradual increase fronelinesto 1 month in both the
groups. In group A, percentage of change in meas %&6 % from baseline to 1
week, 24.14 % from baseline to 1 month and 13.2fr&% 1 week to 1 month.
Highest change in salivary buffering capacity wasersfrom baseline to 1 month

(1.40 % 0.50).

In group B, percentage of change in mean was 9.38o% baseline to 1
week, 16.25 % from baseline to 1 month and 6.29d¥h f1 week to 1 month. Highest
change in salivary buffering capacity was seen fimmseline to 1 month (1.04 +
0.35). Group A demonstrated greater change in aglibuffering capacity when
compared to Group B. At all the time intervals, réhevas statistically significant

difference in both the group$ € 0.05) [Table 26]

Table 27: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Salivary Flow-rate scores at different time

intervals

The mean salivary flow-rate score was 1.00 + 0.8Bameline in Group A
while it was 1.23 + 0.31 at baseline in Group B. JAtveek follow-up, the mean
salivary flow-rate score was 1.11 + 0.28 and 1.338.30 in Group A and Group B
respectively. At 1 month follow-up, the mean satw#ow-rate was 1.25 + 0.25 and

1.53 + 0.28 in Group A and Group B respectivelye Thean difference from baseline
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and 1 week was 0.11 + 0.10 and 0.12 + 0.09, froselb®e and 1 month was 0.26 +
0.15 and 0.30 + 0.21 while from 1 week and 1 mavdls 0.14 + 0.10 and 0.18 + 0.18

in Group A and Group B respectively.

On “intergroup comparison” for mean salivary flowte, “a statistically
significant difference” was noted at baseline, kvand 1 month.p(< 0.05) [Table

27] [Diagram 12]

Table 28: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Salivary Flow-rate scores at different time

intervals

On intragroup comparison of mean salivary flow rate different time
intervals, there was a gradual increase from baséd 1 month in both the groups. In
group A, percentage of change in mean was 11.246#% baseline to 1 week, 25.70
% from baseline to 1 month and 13.00 % from 1 week month. Highest change in

salivary flow rate was seen from baseline to 1 m¢at26 + 0.15).

In group B, percentage of change in mean salivawy fate was 9.45 % from
baseline to 1 week, 24.43 % from baseline to 1 mand 13.69 % from 1 week to 1
month. Highest change in salivary flow rate wasdeem baseline to 1 month (0.30
+ 0.21). Group A demonstrated greater change inasslflow rate when compared to
Group B. At all the time intervals, there was statally significant difference in both

the groups.f{ < 0.05) [Table 28]
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Table 29: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Streptococcus mutans count scores at different

time intervals

The mearftreptococcus mutans countwas 9.36 + 0.41 at baseline in Group A
while it was 8.58 + 0.63 at baseline in Group B. JAtveek follow-up, the mean
Sreptococcus mutans count was 9.18 + 0.44 and 8.37 + 0.67 in Groumé @roup B
respectively. At 1 month follow-up, the me&meptococcus mutans count was 8.70 +
0.45 and 8.02 + 0.65 in Group A and Group B respelgt The mean difference from
baseline and 1 week was 0.18 + 0.14 and 0.21 % @dia baseline and 1 month was
0.66 = 0.24 and 0.56 * 0.16 while from 1 week anddhth was 0.48 + 0.17 and 0.35

+0.13 in Group A and Group B respectively.

On intergroup comparison for me&reptococcus mutans count, statistically
significant difference was noted at baseline, 1kna@d 1 month and from 1 week to

1 month. p < 0.05) [Table 29] [Diagram 13]

Table 30: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Streptococcus mutans count scores at different

time intervals

On “intragroup comparison” of med#reptococcus mutans count at different
time intervals, there was a gradual decline frorsebae to 1 month in both the
groups. In group A, percentage of change in medncteon was 1.92% from baseline
to 1 week, 7.09 % from baseline to 1 month and 3®2%om 1 week to 1 month.
Highest mean reduction i@reptococcus mutans count was seen from baseline to 1

month (0.66 + 0.24).
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In group B, percentage of change in mean redudidfireptococcus mutans
count was 2.47% from baseline to 1 week, 6.57% from Ibssdo 1 month and
4.20% from 1 week to 1 month. Highest mean redaciito Streptococcus mutans
count was seen from baseline to 1 month (0.56 &)0Group A demonstrated greater
Sreptococcus mutans count reduction when compared to Group B. A statistycall
significant differences was observed between duhgroups at all the time intervals.

(p < 0.01). [Table 30]

Table 31: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Lactobacillus acidophilus count scores at

different time intervals

The meanLactobacillus acidophilus count was 8.79 = 0.35 at baseline in
Group A while it was 7.96 + 0.66 at baseline in Grd. At 1 week follow-up, the
meanLactobacillus acidophilus count was 8.66 + 0.35 and 7.78 + 0.62 in Group A
and Group B respectively. At 1 month follow-up, theanLactobacillus acidophilus
count was 8.31 + 0.38 and 7.50 £ 0.64 in Group A @moup B respectively. The
mean difference from baseline and 1 week was 0.0306 and 0.18 + 0.13, from
baseline and 1 month was 0.48 + 0.21 and 0.46 & @Hile from 1 week and 1

month was 0.35 + 0.18 and 0.28 + 0.14 in Group & @noup B respectively.

On intergroup comparison for meabactobacillus acidophilus count,
statistically significant difference was noted afséline, 1 week and 1 montip €

0.05). [Table 31] [Diagram 14]
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Table 32: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Lactobacillus acidophilus count scores at

different time intervals

On ‘“intragroup comparison” of meabactobacillus acidophilus count at
different time intervals, there was a gradual esecfrom baseline to 1 month in both
the groups. In group A, percentage of change inmreduction was 1.46% from
baseline to 1 week, 5.46 % from baseline to 1 mamith 4.06 % from 1 week to 1
month. Highest mean reduction iractobacillus acidophilus count was seen from

baseline to 1 month (0.48 + 0.21).

In group B, percentage of change in mean reductibnLactobacillus
acidophilus count was 2.31% from baseline to 1 week, 5.83% from lbasdo 1
month and 3.60% from 1 week to 1 month. Highestmmeauction inLactobacillus
acidophilus count was seen from baseline to 1 month (0.46 + 0.16puGrB
demonstrated greatéractobacillus acidophilus count reduction when compared to
Group A. At all the time intervals, there was istatally significant difference in

both the groupsp(< 0.05). [Table 32]
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Table 1: Distribution of the visually impaired children (Group A) and normal

children (Group B) according to age

Age (Years) | Group An (%) | Group B n (%) | Chisquarevalue | p- value
12 8 (32%) 10 (40%)
13 7 (28%) 14 (56%)
14 10 (40%) 1 (4%)
9.919 0.007*
15 0 (0%) 0 (0%)
Total n (%) 25 (100%) 25 (100%)
Mean (x S.D) 13.16 £ 0.96 12.6 + 0.63

*p<0.05, Chi-square test applied

Table 2: Distribution of visually impaired children (Group A) and normal

children (Group B) according to Gender

Gender Group A n (%) | Group B n (%) | Chi square value | p- value

Male 14 (56%) 13 (52%)
Female 11 (44%) 12 (48%) 0.0810 0.7770
Totaln (%) 25 (100%) 25 (100%)

*p<0.05, Chi-square test applied
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Table 3: Distribution of visually impaired children (Group A) and normal

children (Group B) according to Kuppuswamy Socio €conomic classification

Socio-Economic| Group A n (%) | Group B n (%) | Chi square I
- value
Status value P
Upper 0 (0%) 1 (4%)
Upper Middle 2 (8%) 3 (12%)
Lower Middle 13 (52%) 11 (44%)
1.3670 0.7130
Upper Lower 10 (40%) 10 (40%)
Lower 0 (0%) 0 (0%)

Total n (%)

25 (100%)

25 (100%)

*p<0.05, Chi-square test applied
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Table 4: Distribution of visually impaired children (Group A) and normal children

(Group B) according to Medical history

Group A Group B
Chi
Medical n (%) n (%)
. square | p- value
history
Total n Totaln| Value
Yes No Yes No

(%) (%)

lliness in 6 19 25 7 18 25

0.1040 0.7470
past 1 year| (24%)| (76%)| (100%) | (28%)| (72%)| (100%)

Medication
_ 6 19 25 7 18 25
in past one 0.1040 0.7470
(24%) | (76%)| (100%) | (28%)| (72%)| (100%)
year

*p<0.05, Chi-square test applied

Table 5: Distribution of visually impaired children (Group A) and normal children

(Group B) according to Dental history

Group A Group B Chi- | p-value
square
n (% n (%
Dental (%) (%)
history
Total Total
Yes No Yes No
n (%) n (%)
History of 5.35 0.021*
rsci(y)us 1 ] 24 1 25 7 | 18 | 25
P dental (4%) | (96%) | (100%) | (28%) | (72%) | (100%)
treatment

*p<0.05, Chi-square test applied
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Table 6: Distribution of visually impaired children (Group A) and normal

children (Group B) according to Food habits

Group A | Group B Total :
: Chi-
Questions Responses square p-value
n (%) n (%) n (%) 9
What is Wheat 15 (60%)| 16 (64% 31 (62%
your staple
diet? Rice 10 (40%)| 9 (36%)| 19 (38%) 0.085| 0.771
I 0, 0, 0,
Type of Vegetarian | 13 (52%) | 4 (16%) 17 (34%)
diet? Mixed 12 (48%) | 21 (84%) | 33 (66%) | 5.704 | 0.017*
None 1(4%) | 12 (48%) 13 (26%
How many Once 5 (20%) 6 (24%) 11 (22%
times you
ate sweets Twice 5(20%) | 5(20%)| 10 (20%)| 18.732| 0.001*
in last 24
hours? Thrice 11 (44%) 1 (4%) 12 (24%)
> 3times 3 (12%) 1 (4%) 4 (8%)
During meals| 5 (20%) 5 (20%) 10 (20%)
When were | " Eg;‘;gen 8(32%) | 3(12%) | 11 (22%)
the sweets 13.83 | 0.003*
selEE Both 11 (44%) | 5(20%) | 16 (32%)
Not applicable| 1 (4%) 12 (48%) | 13 (26%)
Solid 12 (48%)| 6 (24%)| 18 (36%)
What is the Liquid 8 (32%) 4 (16%) 12 (24%)
Cog?'fg‘zncy Sticky 4(16%) | 3(12%)| 7 (14%)| 12.78 | 0.005*
SWeets? | \ot applicable] 1 (4%) | 12 (48%) 13 (26%
Total 25 (100%)| 25 (100%) 50 (100%
Total 25 (100%) | 25 (100%)| 50 (100%)

*<0.05, Chi-square test applied
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Table 7: Distribution of visually impaired children (Group A) and normal children

(Group B) according to Oral hygiene practices

s Oral hygiene | Group A Group B Total n Chi- value
practices n (%) n (%) (%) square P
How you clean Finger 0 (0%) 0 (0%) 0 (0%) ] -
your teeth? Brush 25 (100%)| 25 (100%) 50 (100%6)
How often you Once 14 (56%) | 14 (56%) | 28 (56%) _ -
clean your teeth? Twice 11 (44%) | 11 (44%) | 22 (44%)
What material do Toothpaste 23 (92%) 24 (96% 47 (94%0)
you use to clean 0 0 om| 0-0000 | 1.0000
the teeth? Tooth powder 2 (8%) 1 (4%) 3 (6%)
Fluoridated | 18 (72% 18 (72%) | 36 (72%
Name of the Non- (72%) (72%) (72%) : _
0, 0, 0,
toothpaste/powder fluoridated 7 (28%) 7 (28%) | 14 (28%)
How often you 1-3months 12 (48%) 13 (52% 25 (50%)
change your 0 0 0 - -
t0othbrush? 4-6months 13 (52%) 12 (48% 25 (50%)
Gums hurt
0, (o) 0,
veile Bonoslifing 13 (52%) 0 (0%) 13 (26%)
Reason for Bvr\;ztr'fzgft 0(20%) | 20 (80%) | 20 (40%)
changing tooth e 50.0000| 0.0001*
0, (o) 0,
brush new brush 12 (48%) 0 (0%) 12 (24%)
Brush become
: 0 (0%) 5 (20%) 5 (10%)
dirty
How often do you Never 13 (52%) 5 (20%) 18 (369%9)
i i 0, 0 0
rwiflfv)\/;?érn;%t;trh Somtimes 4 (16%) 13 (52% 17 (34 0)8.3870 0.015*
0, ) 0,
eating? Always 8 (32%) 7 (28%) 15 (30%
Do you use Yes 1 (4%) 1 (4%) 2 (4%)
additional oral - -
0, 0, 0,
I No 24 (96%) | 24 (96%) | 48 (96%)
How d brush Vertical 5 (20%) 4 (16%) 9 (18%)
OWOU(i i’s:th TSN Horizontal | 17 (68%) | 14 (56%) 31 (62%4)2.0010 | 0.3680
y ' Circular 3(12%) | 7(28%)| 10 (20%

Total

25 (100%)

25 (100%)

50 (100%)

*p<0.05, Chi-square test applied
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Results

Table 8: Distribution of visually impaired children (Group A) and normal

children (Group B) according to caries experience

Dental Caries Caries Caries Total Chi p value
experience | experience square
Absent Present
DMFT | Group A 3 (12%) 22 (88%)| 25 (100%)  1.220 0.26
dmft Group B 6 (24%) 19 (76%)| 25 (100%) 0.089 0.76

*p<0.05, Chi-square test applied

Table 9:

normal children (Group B) with respect to caries eperience

Intergroup comparison of visually impaired children (Group A) and

Variables Group A Group B t test p value
Mean (x SD) Mean (x SD)
DMFT 5.44 + 3.00 3.20£2.15 2.993 0.004*
dmft 0.84+£1.51 0.48 £ 0.69 1.057 0.296

*p<0.05, Independent t test applied
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Results

Table 10: Distribution of visually impaired children (Group A) and normal

children (Group B) according to clinical parametersassessed at Baseline

il _ Group A | Group B Total Chi-
Interpretation p-value
parameters n (%) n (%) n (%) square
Good 1 (4%) 3 (12%) 4 (8%)
Debris Index — .
simplified (DI-S) Fair 10 (40%)| 15 (60%) 25 (50%) 4.333 0.115
Poor 14 (56%)| 7 (28%)| 21 (42%)
Calculus Index — Good 5(20%) | 8(32%) | 13 (26%)
Simplified Fair 10 (20%) | 10 (40%) | 20 (40%) | 1.222 | 0.543
(CI-S) Poor 10 (20%) | 7 (28%) | 17 (34%)
Oral Hygiene Inde Good 3 (12%) 5 (20%) 8 (16%
— Simplified Fair 10 (40%)| 11 (44%) 21 (42%) 0.976 | 0.614
(OHI-S) Poor 12 (48%)| 9 (36%)| 21 (42%)
Normal 0 (0%) 1 (4%) 1 (2%)
Mild gingivitis | 10 (40%) | 9 (36%) | 19 (38%)
Gingival Index
Moderate 1.886 | 0.596
GI) gingivitis 11 (44%) | 13 (52%) | 24 (48%)
Severe
gingivitis 4 (16%) 2 (8%) 6 (12%)
Excellent 0 (0%) 0 (0%) 0 (0%)
Plague Index Good 5 (20%) 8 (32%) 13 (26%
0.990 0.610
(PI) Fair 11 (44%)| 10 (40%) 21 (42%
Poor 9 (36%) 7 (28%)| 16 (32%

*p<0.05, Chi-square test applied
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Results

Table 11: Distribution of the participants in visudly impaired children (Group

A) and normal children (Group B) according to clinical parameters assessed at 1

week
Clinical Interpretation Group A | Group B Total Chi-
parameters p-value
n (%) n (%) n(%) |Sduare
Debris Index — Good 4 (16%) 9 (36%) 13 (26%
Simplified (DI-S)
Fair 14 (56%)| 14 (56%) 28 (56%) 4.701 0.095
Poor 7 (28%) 2 (8%) 9 (18%)
Calculus Index — Good 6 (24%) | 14 (56%) | 20 (40%)
Simplified Fair 11 (44%) | 8(32%) | 19 (38%) | 5.946 | 0.051
(CI-S) Poor 8 (32%) | 3(12%) | 11 (22%)
Oral Hygiene Good 4 (16%) 8 (32%) 12 (24%)
Index —
Simplified Fair 10 (40%)| 12 (48% 22 (44%) 3.765 0.152
(OHI-S) Poor 11 (44%)| 5 (20%)| 16 (32%
Gingival Index Normal 1 (4%) 2 (8%) 3 (6%)
(€1)) Mild gingivitis 14 (56%) | 11 (44%) | 25 (50%)
1.741 | 0.628
Moderate gingivitis| 10 (40%) | 11 (44%) | 21 (42%)
Severe gingivitis 0 (0%) 1 (4%) 1 (2%)
Plague Index Excellent 0 (0%) 2 (8%) 2 (4%)
(PI) Good 11 (44%)| 10 (40%) 21 (42%
2.091 0.554
Fair 12 (48%)| 11 (44%) 23 (46%
Poor 2 (8%) 2 (8%) 4 (8%)

*p<0.05, Chi-square test applied
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Results

Table 12: Distribution of visually impaired children (Group A) and normal

children (Group B) according to clinical parametersassessed at 1 Month

Clinical _ Group A | Group B Total Chi-
i Interpretation p-value
parameters n (%) n (%) n (%) square
Good 14 (56%)| 18 (72%) 32 (64%)
Debris Index —
Simplified Fair 10 (40%)| 7 (28%)| 17 (34%) 2.029 0.363
(DI-S)
Poor 1 (4%) 0 (0%) 1 (2%)
Calculus Index Good 12 (48%) | 16 (64%)| 28 (56%)
i 0, 0, 0,
- Fair 11 (44%) | 9 (36%) | 20 (40%) | 5 171 | 0250
Simplified
(o) 0 0,
(CI-S) Poor 2 (8%) 0 (0%) 2 (4%)
Oral Hygiene Good 9 (36%) | 16 (64%) 25 (50%)
Index —
Simplified Fair 13 (52%)| 8 (32%)| 21 (42%) 4.150 0.126
(OHI-S) Poor 3 (12%) 1 (4%) 4 (8%)
Normal 3(12%) | 3(12%) | 6 (12%)
Mild gingiviti 2 %) | 19 (76% 78%
Sl T ild gingivitis 0 (80%) | 19 (76%)| 39 (78%)
0.226 | 0.893
Moderate
I N 9 9 9
(GI) St 2 (8%) 3(12%) | 5 (10%)
Severe gingivitis | 0 (0%) 0 (0%) 0 (0%)
Excellent 3(12%)| 4 (16%) 7 (14%
Plaque Index Good 16 (64%)| 15 (60%) 31 (62%)
0.175 0.916
(P1) Fair 6 (24%) 6 (24%)| 12 (24%
Poor 0 (0%) 0 (0%) 0 (0%)

*p<0.05, Chi-square test applied
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Results

Table 13: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Debris Index — Simplified (DI-S) scores at

different time intervals

Group A Group B
Time U-

oints value
P Mean = SD Mean Mean = SD Mean
rank rank

Z-value | P-value

Baseline| 1.84 +0.73 29.1( 1.49+0.70 21.90 222.80.7463| 0.0808

lweek | 1.42+0.72 2954 1.04x0.62 2146 211.50.9597| 0.0500*

1 month| 0.72+0.57 28.60 0.48+0.47 2240 23%.60.5037| 0.1327

BL-1IW | 0.42+0.20, 24.82| 0.45+0.28 26.18 295/5M.3298| 0.7415

BL-IM | 1.12+0.38| 27.68] 1.00+0.31 23.32 258[(0d.0575| 0.2903

1W-1M | 0.70+0.35| 28.42] 0.55+0.29 2258 239.50.4164| 0.1567

*p<0.05, Mann-Whitney U test applied
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Results

Table 14: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with Debris Index — Simplified (DI-S) at different

time intervals

Time Mean| SD % of Z-
Groups _ Mean = SD _ _ p-value
period Diff. | Diff. | change| value
Baseline | 1.84 £0.73
0.42 | 0.20 | 22.83 | 4.2857 | 0.0001*
1week | 1.42+0.72
Baseline 1.84 +0.73
Group A 1.12 | 0.38| 60.65| 4.3724 0.0001
1 month 0.72 £ 0.57
1week | 1.42+0.72
0.70 | 0.35| 49.01 | 4.2857| 0.0001*
1 month | 0.72 + 0.57
Baseline | 1.49 +0.70
0.45 | 0.23| 30.38, 4.285f¢ 0.0001
1 week 1.04 £ 0.62
Group B | Baseline | 1.49 +0.70
1.00 | 0.31 | 67.47 | 4.3724| 0.0001*
1 month | 0.48 +0.47
1 week 1.04 £ 0.62
0.55 | 0.29| 53.28, 4.1973 0.0001
1 month 0.48 + 0.47

*p<0.05, Wilcoxon matched pairs test applied
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Results

Table 15: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with Calculus Index — Sinplified (CI-S) scores at

different time intervals

Group A Group B
Time
points Mean + SD Mean Mean + SD Mean U-value| Z-value | P-value
rank rank

Baseline| 1.51 +1.01 27.16 1.26 £+0.90 23(84 2¥r1.00.8052| 0.4207
1 week 1.27 + 0.87 28.4( 0.97+0.80 22|60 240.00.4067| 0.1595
1 month | 0.94+ 0.75 30.36 0.47 £0.52 20|64 191.0@.3574| 0.0184*%
BL-1W | 0.24 + 0.37| 24.22 0.29+0.36 26.Y8 280/500.6209| 0.5347
BL-1M 0.57 + 0.53| 21.98 0.79+0.51 29.02 224501.70675| 0.0877
1W-1M 0.33+0.37 21.50 0.50+0.483 29.50 212/50 .9403 | 0.0524

*p<0.05, Mann-Whitney U test applied
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Results

Table 16: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with Calculus Index — Sinplified (CI-S) scores at

different time intervals

Time Mean| SD % of
Groups _ Mean+SD| _ Z-value | p-value
period Diff. | Diff. | change
Baseline| 1.51 £+1.01
0.24 | 0.37| 15.87 | 3.1074 | 0.0019*
1week | 1.27 £0.87
Baseline| 1.51 +1.01
Group A 0.57 | 0.53| 37.83 3.823( 0.0001*
1 month| 0.94 +0.75
1week | 1.27 +£0.87
0.33 | 0.37| 26.10 | 3.8230 | 0.0001*
1 month| 0.94 +0.75
Baseline| 1.26 +0.9d
0.29 | 0.36] 22.86 3.1238 0.0018*
1week | 0.97 +0.80
Baseline| 1.26 +0.90
Group B 0.79 | 0.51| 62.86 | 4.2857 | 0.0001*
1 month| 0.47 +0.52
1week | 0.97 +0.80
0.50 | 0.43| 51.85 4.2857 0.0001*
1 month | 0.47 +0.52

*<0.05, Wilcoxon matched pairs test applied
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Results

Table 17: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with Oral Hygiene Index — Simplified (OHI-S) scores

at different time intervals

Group A Group B

;—;?:](:S V;;e Z-value | P-value

Mean = SD Mean Mean + SD Mean

rank rank
Baseline| 3.35+1.63 28.44 2.75+1.52 22.56 239.0D4261| 0.1538
1week | 2.69 +1.52 29.00Q 2.00+1.36 22.00 225%.00.6978 | 0.0896
1 month| 1.66+1.26 29.40Q 0.98 +0.92 21.60 21%.600.8918 | 0.0585
BL-1W | 0.66 £ 0.50 23.40 0.75+0.46 27.60 260,04.0187 | 0.3084
BL-1M 1.69+£0.78 24.38 1.77 £0.77 26.6p 284(5@0.5433 | 0.5869
1W-1M | 1.03+0.61 25.66 1.02 +0.64 25.34 308.50.0776 | 0.9381

*p<0.05, Mann-Whitney U test applied
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Results

Table 18: Intragroup comparison of visually impaired children (Group A) and
normal children (Group B) with Oral Hygiene Index — Simplified (OHI-S) scores

at different time intervals

Time Mean| SD | % of
Groups _ Mean + SD _ _ Z-value | p-value
period Diff. | Diff. | change

Baseline | 3.35+ 1.63

0.66 | 0.50| 19.69 | 4.3724 | 0.0001*
1week | 2.69+1.52

Baseline 3.35+ 1.63

Group

1.69 | 0.78] 50.36 4.3724 0.0001

A 1month | 1.66+1.26

1week | 2.69+1.52
1.03 | 0.61| 38.19 | 4.2857 | 0.0001*

1 month | 1.66 +1.26

Baseline | 2.75 + 1.57
0.75 | 0.46| 27.37 4.2857 0.0001

1 week 2.00+£1.36

Group Baseline | 2.75 + 1.52
B 1.77 | 0.77| 64.48 4.3724 | 0.0001*

1 month | 0.98 +0.92

1 week 2.00+£1.36

1.02 | 0.64] 51.10] 4.3724 0.0001*

1 month 0.98 +0.92

*p<0.05, Wilcoxon matched pairs test applied
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Table 19: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with Gingival Index (GI) scores at different time

intervals
Group A Group B
Time U- 7val P-val
-value -value
; Mean
points Mean + SD| Mean rank Mean + SD value
rank
Baseline| 1.35+ 0.57 25.32 1.32 +0.77 25.68 308.6m0873 | 0.9304
1week | 1.00+0.44 25.38 1.02 £ 0.61 25.62 309.50.0582 | 0.9536
1 month| 0.58 +0.39 27.08 0.54 +0.47 23.92 273.00.7664 | 0.4434
BL-1W | 0.35+0.26 25.86 0.30 +£0.58 25.14 303.5®.1746| 0.8614
BL-1M | 0.77 +0.51 24.12 0.79 £0.52 26.88 278.00.6694 | 0.5032
1IW-1M | 0.42 +0.34 23.38 0.48 £ 0.37 27.62 259.510.0284 | 0.3038

*p<0.05, Mann-Whitney U test applied
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Results

Table 20: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with Gingival Index (GI) scores at different time

intervals
Time Mean| SD % of
Groups _ Mean = SD _ _ Z-value | p-value
period Diff. Diff. change
Baseline | 1.35 + 0.57
0.35 | 0.26 25.66 | 6.5526 | 0.0001*
1week | 1.00+0.44
Group A| Baseline| 1.35*0.57
0.77 0.51 56.74 7.4971 0.000Q*
1 month 0.58 +0.39
1week | 1.00+0.44
0.42 | 0.34 41.81 | 6.0962 | 0.0001*
1 month | 0.58 +£0.39
Baseline| 1.32+0.77
0.30 0.58 22.96 2.5989 0.0151*
1 week 1.02 £ 0.61
Baseline | 1.32 +0.77
Group B 0.79 | 0.52 59.52 | 7.6379 | 9 0oo1*
1 month 0.54 £ 0.47
1 week 1.02 £ 0.61
0.48 0.37 47.45 6.5525 0.000Q*
1 month 0.54 £ 0.47

*p<0.05, Wilcoxon matched pairs test applied
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Results

Table 21: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with Plaque Index (Pl) swmres at different time

intervals
Group A Group B
Time U-
) Z-value | P-value
points Mean Mean | value
Mean + SD Mean + SD
rank rank
Baseline | 1.56 +0.73 27.4( 1.38+£0.73 23.60 265.609216| 0.3567
1 week 1.08+0.58 27.48 0.95+0.61 23.52 263.00.9604 | 0.3368
1 month | 0.59+042 2756 0.46+040 23.44 261.00.9992| 0.3177
BL-1IW | 0.48+0.37| 2490, 0.44+05p 26.10 297/5®.2910| 0.7710
BL-1M 0.98+0.55| 25.60| 0.92+0.5¢ 2540 310,00.0485| 0.9613
1W-1M | 0.50+0.32| 25.08/ 0.48+0.37 2592 302.0@.2037| 0.8386

*p<0.05, Mann-Whitney U test applied
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Results

Table 22: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with Plaque Index (Pl) swmres at different time

intervals

Time Mean| SD % of Z-
Groups Mean = SD

) _ _ p-value
period Diff. Diff. change | value

Baseline| 1.56 +£0.73

0.48 | 0.37 30.69 | 4.2857| 0.0001*
1 week | 1.08 +0.58

Baseline| 1.56 + 0.73
Group A

0.98 0.55 62.40 4.3724 0.0001*
1 month| 0.59 +0.42

1 week | 1.08 +£0.58

0.50 | 0.32 45.76 | 4.3724| 0.0001*
1 month| 0.59 +0.42

Baseline| 1.38 +0.73

0.44 0.59 31.50 3.6143 0.0003*
1week | 0.95+0.61

Group B| Baseline| 1.38 +0.73

0.92 0.57 66.47 | 4.2378| 0.0001*
1 month| 0.46 + 0.40

1 week | 0.95+0.61

0.48 0.37 51.05 4.0148 0.0001*
1 month | 0.46 +0.40

*p<0.05, Wilcoxon matched pairs test applied
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Results

Table 23: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with salivary pH scores 4 different time intervals

Group A Group B
Time points Z-value P-value
Mean + SD Mean + SD
Baseline 6.20 £ 0.41 6.56 £ 0.58 -2.5288 0.0148*
1 week 6.48 + 0.51 6.76 + 0.52 -1.9170 0.0612
1 month 6.96 + 0.20 7.04 £0.20 -1.4142 0.1638
BL-1W -0.28 £ 0.46 -0.20£0.41 -0.6518 0.5177
BL-1M -0.76 £ 0.44 -0.48 £ 0.51 -2.0870 0.0422%
1IW-1M -0.48 £ 0.51 -0.28 £ 0.46 -1.4586 0.1517

*p<0.05, Independent t test applied
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Results

Table 24: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with salivary pH scores 4 different time intervals

Time Mean| SD % of
Groups ) Mean + SD _ _ t-value | p-value
period Diff. Diff. change
Baseline| 6.20 £ 0.41
-0.28 | 0.46 -4.52 | -3.0551| 0.0054*
1 week | 6.48 £0.51
Baseline| 6.20 +0.41
Group A -0.76 | 0.44 -12.26| -8.7178 0.0001
1 month| 6.96 +0.20
1 week | 6.48 £0.51
-0.48 | 0.51 -7.41 -4.7068| 0.0001*
1 month| 6.96 £ 0.20
Baseline| 6.56 + 0.58
-0.20 | 041 -3.05 -2.4495 0.0220
1week | 6.76 £0.52
Group B| Baseline| 6.56 £ 0.58
-0.48 | 0.51 -7.32 | -4.7068| 0.0001*
1 month| 7.04 £ 0.20
1week | 6.76 £0.52
-0.28 | 0.46 -4.14 -3.055[L 0.0054
1 month | 7.04 +0.20

*p<0.05, dependent t test applied
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Results

Table 25: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with Salivary Buffering C apacity scores at different

time intervals

Group A Group B
Time points Z-value P-value
Mean + SD Mean + SD
Baseline 5.80 £0.82 6.40 £ 0.65 -2.8823 0.0059*
1 week 6.36 + 0.76 7.00+0.76 -2.9754 0.0046*
1 month 7.20 £ 0.65 7.44 +0.58 -1.3795 0.1741
BL-1W -0.56 £ 0.51 -0.60 £ 0.50 0.2810 0.7799
BL-1M -1.40 £ 0.50 -1.04 £0.35 -2.9459 0.0050%
1W-1M -0.84 £ 0.47 -0.44 + 0.51 -2.8868 0.0058¢

*p<0.05, Independent t test applied
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Results

Table 26: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with Salivary Buffering C apacity scores at different

time intervals

Time Mean+ | Mean| SD % of
Groups _ _ _ t-value | p-value
period SD Diff. Diff. | change
Baseline | 5.80 + 0.82
-0.56 | 0.51 | -9.66 | -5.5268 | 0.0001*
1 week | 6.36 +0.76
Baseline | 5.80 +0.82
Group A -1.40 | 0.50| -24.14] -14.000 0.0001*
1 month | 7.20 = 0.65%
1 week | 6.36+0.76
-0.84 | 0.47 | -13.21 | -8.8874 | 0.0001*
1 month | 7.20 + 0.65
Baseline | 6.40 + 0.65
-0.60 | 0.50 -9.38 -6.0000 0.0001*
1week | 7.00+£0.76
Baseline | 6.40 + 0.65
Group B -1.04 | 0.35 | -16.25 | -14.806 | 0.0001*
1 month | 7.44 + 0.58
1week | 7.00+£0.76
-0.44 | 0.51 -6.29 -4.342% 0.0002*
1 month 7.44 + 0.58

*p<0.05, dependent t test applied
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Results

Table 27: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with Salivary Flow-rate scores at different time

intervals
Group A Group B
Time points Z-value P-value
Mean + SD Mean + SD

Baseline 1.00 £ 0.33 1.23+0.31 -2.5885 0.01277
1 week 1.11+0.28 1.34 +0.30 -2.8690 0.0061*
1 month 1.25+0.25 1.53+0.28 -3.681p 0.0006*
BL-1W -0.11 +0.10 -0.12 £ 0.09 0.1549 0.8775
BL-1M -0.26 £ 0.15 -0.30+0.21 0.8412 0.4044
1W-1M -0.14 £ 0.10 -0.18 £0.18 0.9822 0.3309

*p<0.05, Independent t test applied
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Results

Table 28: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with Salivary Flow-rate scores at different time

intervals
Time Mean SD % of
+ - -
Groups period Mean + SD Diff. Diff. change t-value p-value
Baseline | 1.00 + 0.33
-0.11 0.10 | -11.24| -5.7657( 0.0001*
1week | 1.11 +£0.28
Baseline 1.00 + 0.33
Group A -0.26 0.15 -25.70 -8.520f 0.0001*
1 month 1.25+0.25
1week | 1.11 +£0.28
-0.14 0.10 | -13.00| -7.1761{ 0.0001*
1 month | 1.25+ 0.25
Baseline 1.23 +0.3]
-0.12 0.09 -9.45| -6.8196 0.0001*
1 week 1.34 + 0.30
Baseline | 1.23+0.31| -0.30 0.21 | -24.43| -7.0065( 0.0001*
Group B
1 month | 1.53 +£0.28
1 week 1.34 £ 0.30 -0.18 0.19 -13.69 -5.1919 0.80Dp1
1 month 1.53 +0.28

*p<0.05, dependent t test applied
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Results

Table 29: Intergroup comparison of visually impaired children (Group A) and

normal children (Group B) with Streptococcus mutans count scores (*10

CFU/ml) at different time intervals

Group A Group B
Time points Z-value P-value
Mean + SD Mean + SD
Baseline 9.36 +0.41 8.58 + 0.68 4.9117 0.00Q1*
1 week 9.18+0.44 8.37 £ 0.67 5.0743 0.0001*
1 month 8.70 + 0.45 8.02 £ 0.65 4.2978 0.0001*
BL-1W 0.18+0.14 0.21+£0.12 -0.8729 0.3871
BL-1M 0.66 +0.24 0.56 + 0.16 1.7518 0.086p
1W-1M 0.48 £0.17 0.35+0.13 3.1464 0.0028*

*p<0.05, Independent t test applied
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Results

Table 30: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with Streptococcus mutans count scores (*10

CFU/mI) by at different time intervals

L*

L*

Time Mean| SD % of
+ - -

Groups period Mean + SD Diff. Diff. | change t-value | p-value
Baseline| 9.36 + 0.41

0.18 | 0.14 1.92 6.5008 | 0.0001*
1week | 9.18 +0.44
Baseline| 9.36 +0.41

Group A 0.66 0.24 7.09 13.9591 0.000
1 month| 8.70 +0.45
1 week | 9.18+0.44

0.48 | 0.17 5.27 | 14.6644| 0.0001*
1 month| 8.70 + 0.45
Baseline| 8.58 + 0.68

0.21 0.12 2.47 8.8231] 0.0001
1 week | 8.37 +0.67
Baseline| 8.58 + 0.68

Group B 0.56 | 0.16 6.57 | 17.8710| 0.0001*
1 month| 8.02 + 0.65
1 week | 8.37 +0.67

0.35 0.13 4.20 13.5922 0.000
1 month| 8.02 +£0.65

*p<0.05, dependent t test applied
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Table 31: Intergroup comparison of visually impaired children (Group A) and
normal children (Group B) with Lactobacillus acidophilus count scores (*10

CFU/ml) at different time intervals

Group A Group B
Time points Z-value P-value
Mean + SD Mean + SD
Baseline 8.79+£0.35 7.96 £ 0.66 5.570 0.0001¢
1 week 8.66 + 0.35 7.78 £0.62 6.215] 0.00017%
1 month 8.31+0.38 7.50 + 0.64 5.4282 0.00017%
BL-1W 0.13 +0.06 0.18+0.13 -1.8950 0.0641
BL-1M 0.48+0.21 0.46 + 0.16 0.3063 0.7607
1W-1M 0.35+0.18 0.28+0.14 1.5951 0.1172

*p<0.05, Independent t test applied
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Table 32: Intragroup comparison of visually impaired children (Group A) and

normal children (Group B) with Lactobacillus acidophilus count scores (*10

CFU/ml) at different time intervals

Time Mean| SD % of
+ - -
Groups period Mean + SD Diff. Diff. | change t-value | p-value
Baseline| 8.79 +0.35
0.13 | 0.06 1.46 10.428 | 0.0001*
1 week | 8.66 +0.35
Baseline| 8.79 +0.35
Gf”p 048 | 021| 5.46| 11.641 0.0001*
1 month| 8.31+0.38
1 week | 8.66 =0.35
0.35 | 0.18 4.06 10.006 | 0.0001%*
1 month| 8.31 +0.38
Baseline| 7.96 + 0.66
0.18 0.13 2.31 6.8446 0.0001*
1week | 7.78 +0.62
Baseline| 7.96 + 0.66
Gr;“p 046 | 0.16 | 5.83 | 14.462 | 0.0001*
1 month| 7.50 = 0.64
1week | 7.78+0.62
0.28 0.14 3.60 9.899% 0.0001*
1 month| 7.50 +0.64

*p<0.05, dependent t test applied
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Diagram 1: Distribution of the visually impaired children (Group A) and normal

children (Group B) according to age
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Diagram 2: Distribution of visually impaired childr en (Group A) and normal

children (Group B) according to Gender
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Diagram 3: Distribution of visually impaired childr en (Group A) and normal

children (Group B) according to Kuppuswamy Socio economic classification
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Diagram 4: Distribution of visually impaired childr en (Group A) and normal

children (Group B) according to Medical and Dentalhistory
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Diagram 5 (a and b): Intergroup comparison of visudly impaired children

(Group A) and normal children (Group B) with Debris Index — Simplified (DI-S)

scores at different time points
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Diagram 6 (a and b): Intergroup comparison of visudly impaired children
(Group A) and normal children (Group B) with Calculus Index — Simplified (ClI-

S) scores at different time points
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Diagram 7 (a and b): Intergroup comparison of visudly impaired children
(Group A) and normal children (Group B) with Oral H ygiene Index — Simplified

(OHI-S) scores at different time points
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Diagram 8 (a and b): Intergroup comparison of visudly impaired children
(Group A) and normal children (Group B) with Gingival Index (Gl) scores at

different time points
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Diagram 9 (a and b): Intergroup comparison of visudly impaired children
(Group A) and normal children (Group B) with Plaque Index (Pl) scores at

different time points
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Diagram 10 (a and b): Intergroup comparison of visally impaired children
(Group A) and normal children (Group B) with salivary pH scores at different

time points
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Diagram 11 (a and b): Intergroup comparison of visally impaired children
(Group A) and normal children (Group B) with Salivary Buffering Capacity

scores at different time points
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Diagram 12 (a and b): Intergroup comparison of visally impaired children
(Group A) and normal children (Group B) with Salivary Flow-rate scores at

different time points
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Diagram 13 (a and b): Intergroup comparison of visally impaired children

(Group A) and normal children (Group B) with Streptococcus mutans count

scores (*1d CFU/mI) at different time points
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Diagram 14 (a and b): Intergroup comparison of visally impaired children

(Group A) and normal children (Group B) with Lactobacillus acidophilus count

scores (*1d CFU/mI) at different time points
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Discussion

DISCUSSION

“An ounce of prevention is worth a pound of cure.”

— Benjamin Franklin

Global burden of Oral disease

According to study conducted by Dy& 8t al (2017), to understand “The
Global Burden of Disease”, it is estimated thattatiseases” affect nearly 3.5 billion
people globally and permanent “Dental caries” esost frequent condition. Around
2.3 billion of the population worldwide suffer frofpermanent dental caries” while
more than 530 million children suffer from caries their milk teeth. The World
Health Organization (WHO) has stated that nearh@®% of 12 year old children
suffer from dental caries®®*The prevalence of “caries” in children is affectsy

multifactorial agents: °%°

Additionally, one more oral disease of public heaoncern affecting 90% of
world’s population is “Periodontal diseaséThe major local predisposing factor of
importance is poor oral hygiene. It mainly stemgnfrchildren’s dependence on
adults’ assistance with routine oral hygiene messwand practices and also not

having adequate knowledge regarding the s&me.
Burden of oral diseasesin India

As per the “National Oral Health Survey and FluerMapping (2002-2003),
Dental Council of India, New Delhi, 2004", the pa¢ence of periodontal diseases

was 57% and 67.7% in the age groups of 12 and &fsyeespectively necessitating
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the need for preventive interventiofsirthermore, the prevalence of dental caries was

53.8% and 63.1% in 12 and 15 year old childreneetpely ¢’

Dental diseases have negative effect on child’svtiroand development,
restricting activities at schools as well as hor@rthermore, it also impedes
concentration of children in schools and is causeldss of more than “51 million

school hours” globall§®®

The impact of oral diseases worsens in childreh gfitecial health care needs,
especially in visually impaired children when comgzhto normal children. Such
children are not adept at maintaining “oral hygieaed find it difficult to even
identify the initial signs of dental problems. Atiamal survey unsnarling the “oral
health status” in “visually impaired children” i®minitiated in India. Nevertheless, a
small number of studies conducted in differentestatf India have reported poor “oral

hygiene status” and high “caries prevalence” anfeigyally impaired children®*2°

Role of health education

Application of appropriate health education in ora¢alth is a well
acknowledged initiative in averting “oral diseasel$’brings out new behaviors that
will promote and improve individual health/° Education in oral health if given
during the formative years of child, it will be tieewith him for lifetime. Thus, child’s
schooling period is appropriate time to impart drehlth education for prevention of

oral health problem&:"2

Various OHE intervention strategies like convensibhealth education aids,
such as lectures, live demonstration, and model® lHmeen employed to impart

education in oral health in school education progres’®> It has been documented
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that the oral health status and knowledge regardmad health may significantly
improve if health promotion of children is carrieait in a comprehensive and
interesting mannef. Amalgamation of education, entertainment and activ
participation of children could make learning pregen joyful activity and would

improve their learning skill&’

Use of Audio tactile Performance (ATP) techniqued aanimations have
gained popularity while giving education in oralalth to visually impaired children
and normal school children respectively. Variousdi&s have shown remarkable

development in oral hygiene status after delivefdE using these techniqués>®

41, 45, 76-79

The study population

Children in the age group of 12 to 15 years wetecsed to carry out this
study. Major advantage in selecting this age gneap that at this age all the index
teeth are erupted and thus there is little proliglof overestimating the disease due
to eruption gingivitis. The children belonging tos age range are most susceptible to
“caries” as well as “gingival and periodontal dises’ owing to hormonal influence,

change in “dietary habits” and “lifestyl&®.
Socio economic status

Distinguishable association has been establishédeke oral diseases and
socio economic status. Revised “Kuppuswamy socom@aic classification” (2021)

was used for the present stfdy?

Majority of the visually impaired children (52%) &mormal children (44%)

belonged to lower middle socioeconomic status.dt/rhe attributed to the fact that
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government schools provide free education and catstudents from lower socio
economic class. A study done by Malvania®£At al (2014), Bekiroglu & et al

(2012) and Marshall TA et #I(2007) found similar resulf§:#* Poor socio economic
status has been known to adversely affect gingipakiodontal condition and
increases susceptibility of an individual to dentaries. Similarly high caries

prevalence and poor oral hygiene status was old@&m@ur study in both the groups.
Past Dental visits

Only 4% and 28% of children from visually impairgaup and normal group
had undergone dental treatment in the past higimighthe oral hygiene neglect
amongst both the groups. Alike results were seestudies conducted by Tiwari BS

et al (2019), Al-Darwish MS et al (2016) and Blagga et al (20165 258
Diet history

Majority of visually impaired children consumed wetgrian diet while
majority of normal children consumed mixed vegetardiet. A positive relation was
obtained in study conducted by Lashkari KP (2016)ctv highlighted the fact that
vegetarians have an increased risk of dental ceoiegpared with non-vegetarians and
DMFT score®” Similar results were seen in our study, visuaipaired children had

higher mean DMFT scores when compared to normédrem.

Sweet consumption was observed more in visuallyaimrep children when
compared to normal children in last 24 hours. Muegp greater percentage of
visually impaired children consumed sweets durirgpls as-well as in-between the
meals. It has been postulated from findings of “Mipeholm dental caries study”

that the increase in the frequency of consumptibrsugar between meals was
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associated to an increase in occurrence dentabscgiustafsson BE, 1954).
Similarly, the present study delineates higher aleoaries prevalence in “visually
impaired children” than “normal children” who gawmore history of sugar

consumptiorf®
Oral hygiene practices

Fairly similar oral hygiene practices were obseriveldoth the groups in terms
of use of toothbrush, fluoridated toothpaste a$ loygiene aid to clean their teeth.
Children from both the groups did not use any aold#l oral hygiene aid to clean
their teeth. Most of the “visually impaired childie(68%) and “normal children”
(56%) brushed their teeth in horizontal motion whaccentuates the fact that they are
incognizant about correct brushing technique. Hawevisually impaired children
(52%) revealed hurting of gums while brushing to&eeason for changing their
toothbrush. The underlying cause for this reasoy beaeither fraying of bristles or
not knowing appropriate brushing technique. Yettla@osignificant finding from this
study was majority of visually impaired childrer2¢s) never rinsed their mouth with
water while 52% of normal children sometimes rinseeir mouth with water. The
reasoning for this could be as visually impaired dependent on others for their
routine activity, they may omit rinsing their mouthkith water after snacking.
Appropriate education would make them understamdirttportance of maintaining
their oral health in a correct way so they becowfident to carry out oral hygiene
practices. These findings are similar to studiesdooted by Tiwari BS et al (2019)

and Blaggana A et al (20165. %°
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Host factor

One of the important host factor is “saliva” ang @hanges in its consistency,
volume, microbial load will have definite impact development of dental problems.
It represents the oral load of microorganisms alé agetheir average colonization in
dentition. Thus it has good potential in evaluatimgk for development of oral

diseases mainly dental carf8s.

In the present study, unstimulated saliva was predleover stimulated saliva
as an increase in salivary flow rate can lead @égation in concentration of proteins,
sodium chloride and bicarbonate ions and thus hegtti increase in salivary pH and

would not portray actual representation of micrbliad >

Clinical and salivary parameters:

In the current study, dental caries experience asaessed at baseline, “Oral
hygiene Index — Simplified (OHI-S)”, “Gingival Inde(Gl)”, “Plaque Index (PI)”,
“Salivary flow rate”, “saliva pH”, “salivary bufféng capacity”, ‘Streptococcus
mutans” and ‘Lactobacillus acidophilus®were evaluated at baseline, immediately
after intervention (health education) 1 week andchdnth after intervention (health

education).
Clinical parameters:

In the current study, the “mean DMFTbees were 5.44 £3.00 and 3.20 +
2.15 in “visually impaired” and “normal children&spectively. The mean dmft scores
was 0.84 + 1.51 in visually impaired children whitewas 0.48 + 0.69 in normal

children. These findings were in agreement with phevious researches by Reddy

KV et al (2011) and Solanki J et al (2013) whermghkr caries prevalence was noted
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in visually impaired children. It may be attributéd the lack of awareness and
knowledge regarding “oral hygiene practices” instully impaired children” and

high intake of sugar intake which is observed mdhbrrent study.

At baseline, oral hygiene scores, gingival scoms plague scores were on
higher side in visually impaired children than Nainchildren. Maximum reduction
in oral hygiene scores, gingival scores and plaspgres were observed in normal
children when compared to visually impaired chifdauring the time interval from
baseline to 1 month. These findings imply thatghectice of appropriate oral hygiene
practices delivered by OHE were better practicedidnynal children when compared
to visually impaired children. The reasons could dtgibuted to the facts that in
visually impaired children due to inherent loswision, they lack self-help skills and
cannot visualize and remove plague and debris. rgdth this factor, other reason
could be negligence of parents/ guardians supervishile brushing which can result
in poor oral hygiene. This result is in accordanith studies executed by Sinha N et
al (2021¥* Tiwari BS et al (201§, Ramezaninia J et al (2028)Deshpande S et al

(2017)°, Joybell C et al (2018} Nguanjairak R et al (201%)

No similar interventional studies are conducteddilte comparing influence
of OHE on “oral hygiene status” in “normal and \afy impaired children” and
hence exact comparison could not be done. In thsept study, the impact of ATP
technique on visually impaired children and VP tégbe for normal children was
found to be significantly effective in reduction @fal hygiene scores, gingival scores

and plaque scores of visually impaired and norrhadien.
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Salivary Parameters

A statistically significant difference was obsensagdifferent time intervals in
both the groups with respect to salivary physicersital and microbiological
parameters. “salivary pH”, “buffering capacity” afiiow-rate” in normal children
were more than visually impaired children at baseliMicrobiological parameters
like Streptococcus mutanand Lactobacillus acidophiluswere more in visually

impaired children when compared to normal childrebaseline.

These finding highlights the fact that visually iamgd children are more
susceptible to dental caries and poor oral hygwemen compared to normal children.
However, post education improvement in “salivary’ ptbuffering capacity”, “flow-
rate” and reduction irBtreptococcus mutansounts was seen in visually impaired
children when compared to normal children. Furth@en maximum decrease in
Lactobacillus acidophiluscount was seen in normal children when compared to

visually impaired children.

These findings also signify that appropriate orahlth education helped
children in both the groups to improve their salwaphysicochemical and
microbiological parameters. Furthermore, it can rmded that visually impaired
children were more cautious about their oral heaitti needed appropriate guidance

to practice correct oral hygiene practices.

Similar results were seen in observational studieslucted by Sakeenabi B et
al (20115°, Hebbal M et al (2012}, Hegde P P et al (2008)and Haryuni RF et al

(2018)99. Literature is devoid of interventional studiesessing the effect of OHE on
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“salivary parameters” and “oral hygiene status” ambvisually impaired and normal

children”, hence exact comparison could not be made

Overall, the “oral hygiene status” and “salivarygraeters” of both “visually
impaired and normal children” were unsatisfactotybaseline being more inferior
among “visually impaired children”. This may ber#mtited to the fact that during
lockdown due to COVID 19 Pandemic, children weréd@ne which would have led
to frequent snacking and were devoid of “oral healiucation” to follow correct oral

hygiene practices.

The current interventional study revealed that, heywdering appropriate
integration of health education interventions acitiva participation of children, there

was remarkable improvement in oral hygiene statukssalivary parameters.

T.R. Reid has beautifully stated that, “For the snasevention of disease,

mass education is a key weapon”.
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STRENGTHSOF THE STUDY:

* The present study had no dropouts.

» As per our knowledge, this extensive study is fofstts kind where salivary
physicochemical and microbiological parameters| byagiene scores, debris
scores, calculus scores, gingival scores and plagoies are compared before
and after specialized oral health education tealesdn visually impaired and
normal children.

» The present study was conducted during ongoing ©OM Pandemic where
appropriate oral health education would help thexrketappropriate oral
hygiene precautions and would aid in reducing aajiwral pathogens.

* In addition to oral hygiene instructions, both By impaired and normal
children were educated about standard precautmbs taken during COVID
19 Pandemic to prevent its transmission and spread.

» Children with special health care needs often lelo&ices that would assist
them in improving their oral hygiene. The curretidy rendered them the

chance that visually impaired children deserved.

LIMITATIONS

Shorter follow up period of 1 month due to prevaliCOVID 19 Pandemic is

the limitation of the study.
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CONCLUSION

In the current years, focus has shifted towardeszssent of effectiveness of
preventive strategies concerning “Education in OHalth”. Community or
Population based interventions have greatest imgraet community which may be at
school level, or neighborhood level or village lewe at national level. Efficient
community based intervention programs are planneatcegures that prevents
occurrence of a disease. Of the many approachgsdoenting dental diseases, the
best method is delivering appropriate OHE. With @ng COVID 19 Pandemic,
knowledge regarding ‘oral health’ and ‘oral hygiemeactices’ is of special

significance.

Use of “ATP” technique for “visually impaired chigh” and “VP” technique
for “normal children” to impart education in oraddth significantly reduced debris,
calculus, plague and gingival scores thereby impigpwgingival health. Apart from
improving clinical parameters, salivary parametiéts pH, buffering capacity and
flow-rate significantly improved. Furthermore Streptococcus mutans and

Lactobacillus acidophilus colony counts also reduced significantly in bdtl groups.

The overall improvement in clinical parameters ameduction in
Lactobacillus acidophilus count was more in normal children while improvemien
“salivary pH, buffering capacity, and flow-rate” drreduction in Streptococcus
mutans count was more in “visually impaired children”. Thappropriate education in
oral health is of special significance in improvemef oral hygiene status and

salivary parameters in normal and visually impaichidren.
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FUTURE RECOMMENDATIONS

Educating the parents, guardians, caregivers, and also the individual children
about primary preventive strategies.

Application of preventive pit and fissure sealants to the recently erupted
permanent molars and premolars and guiding parents and guardians for regular
surveillance of the sealants.

Schools should include oral health as part of training programs and
collaborations with dental colleges so appropriate oral hygiene practices can
be inculcated at young age.

Future interventiona studies could be planned with longer follow-up period

for more significant outcome.
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PUBLIC HEALTH SIGNIFICANCE

Special health care needs children are the mostcted and vulnerable batch
of our society. They are always dependent on tphaients, caregivers for most of
their routine activities including oral hygiene gtiaes. Communication is the greatest
barrier while delivering oral health education fesial health care needs children
which can lead to misunderstanding, misinterpretatif the instructions given by the
instructor. One such infirmity that affects routitiee of an individual is vision
impairment. The present study has successfullyesetiie Motto of the department
which is“Reaching the Unreached”

This present study has following beneficial outceme

» Health habits formed at younger age will be carteddult age, old age, and
even to next generation. They will develop thoroughderstanding of
significance of oral health and oral hygiene praagiwhich will make them
self-sufficient.

* Improvement in “oral hygiene status” of “visuallynpaired children” and
“normal children”.

* Improvement of salivary parameters (physicochenacal microbiological) of
“visually impaired children” and “normal children”.

» Improvement of “plague and gingival scores” of twadly impaired children
and normal children”.

» Improvement of “knowledge, attitude and practicesjarding “oral health” of

“visually impaired and normal children”.
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SUMMARY

Oral diseases affect nearly 3.5 billion people glybof which dental caries
and gingival diseases are two most common disedkesWorld Health Organization
(WHO) have stated that the nearly 60-90% of childsaiffer from dental caries.
Furthermore, as per the “National Oral Health Syraed Fluoride Mapping (2002-
2003), Dental Council of India, New Delhi, 2004het prevalence of periodontal
diseases was 57% and 67.7% in the age groups aihd2l5 years, respectively.

These findings calls for appropriate public heaiterventions.

The prevalence of “caries” in children is affecteg multifactorial agents
which constitute the “host (teeth and saliva)”, €at (cariogenic bacteria such as
Sreptococcus mutans and Lactobacillus acidophilus)”, “environment” and “time”.
Thus, identification and balance between theseofacplay significant role in
prevention of oral diseases. The impact of orakakes worsens in children with
special health care needs, especially in visuatllyaired children when compared to
normal children. Such children are not adept anta@ing “oral hygiene” and find it

difficult to even identify the initial signs of d&x problems.

Application of appropriate health education in ora¢alth is a well
acknowledged initiative in averting “oral diseasel” evokes new behaviors for
promoting and improving individual health. They atest effective and easily
administrable strategies. Such knowledge in oralthef given during the formative
years of a child, it will be there with him fordifime. Health habits inculcated during

this age will remain till adulthood, old age, andlvibe passed on even to next
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generation. Various oral health education inteneenstrategies have been employed

to impart education in oral health in school ediocaprogrammes.

Use of Audio tactile Performance (ATP) techniqued animations have
gained popularity while giving education in oraklth to visually impaired children
and normal school children respectively. Variousid&s have demonstrated
significant improvement in oral hygiene status rattelivering oral health education
using these techniques. One of the important teagof is “saliva” and any changes
in its consistency, volume, microbial load will leadefinite impact on development
of dental problems. It has good potential in evihgarisk for development of oral

diseases mainly dental caries.

Hence the present study was formulated to provée insights for enhancing
“oral health” of “visually impaired and normal ctiiten” by assessing extensive oral
hygiene parameters and salivary parameters befateatier specialized oral health
education at a follow-up period of baseline, 1 waakl 1 month. Oral education was
delivered using ATP oral health education technitprevisually impaired children
and novel visual performance (VP) technique was tsémpart oral health education

to normal children.

The study comprised of 25 normal children and Znaily impaired children
in the age range of 12 to 15 years. At baselinbrisiescores, calculus scores, oral
hygiene scores, gingival scores and plague scoegs wn higher side in Group A
(visually impaired children) than Group B (Normahildren). “Salivary pH”,
“buffering capacity” and “flow-rate” in “normal cliren” were more than “visually

impaired children” at baseline. Microbiological pareters likeStreptococcus mutans
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and Lactobacillus acidophilus were more in visually impaired children when

compared to normal children at baseline.

Use of ATP technique for visually impaired childrand VP technique for
normal children to impart education in oral heaftignificantly reduced debris,
calculus, oral hygiene, plaque and gingival sctieseby improving gingival health.
Apart from improving clinical parameters, salivaparameters like pH, buffering
capacity, flow-rate,Sreptococcus mutans and Lactobacillus acidophilus colony
counts also significantly improved. The overall hoyement in clinical parameters
and reduction irLactobacillus acidophilus count was more in normal children while
improvement in “salivary pH”, “buffering capacity”flow-rate” and reduction in

Sreptococcus mutans count was more in “visually impaired children”.
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Dentistry, would like to conduct a dental camp in your school for students in the age group of
12-15 years. The camp will comprise of assessment of oral hygiene status and salivary
parameters. All the participants will be given specialized oral health education. The oral hygiene
status and salivary parameters will be assessed on the day of camp, 1 week after camp and after 3
months.

Kindly Provide permission for the same. o
Thanking you,
Yours Sincerely, (L/)V/
o U
Dr Apurva P Deshpande Dr Anil V Ankola
Postgraduate student Guide and Head of the Department

" el 47U Mue.
st of Fublie Aealtp Doavigty
~1.E VV. Institivg nf Der’al Sc ssvan
Nariry Nugar Holga.e. =€

R
—
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ANNEXURE 1l b

Permission letters from concerned School principals

School - 2
KLE s
VISHWANATH KATTI PER
INSTITUTE OF DENTAL SCIENCES, ﬁ,‘E :
Nehru Nagar, Belagavi -590010 OUNIVERSITS 1‘

i
Dept of Public Health Dentistry ‘

From, Date:26-10-2021
Dr Apurva P Deshpande

Post Graduate Student

KLE VK Institute of Dental sciences,

Belagavi

To,
The Principal,

Shri Siddharamesh Primary and High School,
Belagavi.

Sub: Request for permission for conducting School Dental Camp
Respected sir,

L, Dr Apurva P Deshpande, Post graduate student from Department of Public Health
Dentistry, would like to conduct a dental camp in your school for students in the age group of
12-15 years. The camp will comprise of assessment of oral hygiene status and salivary
parameters. All the participants will be given specialized oral health education. The oral hygiene

status and salivary parameters will be assessed on the day of camp, 1 week after camp and after 1
month.

Kindly Provide permission for the same.
Thanking you,

Yours Sincerely, |

oS N’J '
%ﬂ’ Deshpande

Dr Anil V Ankola

Post Graduate student N

: {7%\ . Pe fawtor +nu teal
Oopt o kLl 4uite Dontlgtrey
WLE Vil aiuti s o8 Demlal Scemang,

Q)'\ WAL TU Hxin 3%, &

| %
g X HEAD MASTER

S. S, Education Trust’s >
>mt. G. G. Yellur Primary Schoel
Shivabasava Nagar, Belagavi-590 010,

Guide and Head of the Department
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ANNEXURE Il

CONSENT FORM
DEPARTMENT OF PUBLIC HEALTH DENTISTRY
K.L.E.V.K INSTITUTE OF DENTAL SCIENCES, NEHRU NAGAR ,
BELAGAVI-590010
Comparison of salivary parameters with oral hygistagus among 12-15 years old

visually impaired and normal children before aneémbdral health education in

Belagavi, Karnataka - An interventional study

I, e informed

about involvement of my child , aged in the

study in the language that | can understand.

| agree to give my child’s personal details likeneg age, sex, address, previous
dental history and the details required for thedgtuo the best of my
knowledge.

I will co-operate with the dentist for my child’sitra oral and extra oral
examination and my child’s saliva collection arslékamination.

I will follow the instructions given by doctor dag the study.

I will permit the investigator to utilize the inforation given by me and the
results obtained from this study for presentatiod publication.

I will not claim any returns for my child’s co-oion in the study. My child is
participating with my own will and wish.

| have read, gone through and understood the aindeamation given by the
doctor about the study.

| have entered and signed this application.

Parent/guardian signature:
Address:

Phone no:

Dentist name:

Dentist signature:
Address:

Phone no:
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ANNEXURE IV

ASSENT FORM
DEPARTMENT OF PUBLIC HEALTH DENTISTRY
K.L.E.V.K. INSTITUTE OF DENTAL SCIENCES,
BELAGAVI - KARNATAKA.

My name is Dr Apurva Prashant Deshpande. | am &steham doing a study
to compare salivary parameters with oral hygiemagustin visually impaired children
and normal children before and after oral healthcatlon. If you agree to be in my
study, your saliva samples will be collected artdaioral examination will be done and
oral health education will be provided to you.

In case you have any doubts, you can get it adarifiom the investigator. Also,
if you decide at any time to withdraw yourself frohe study, you may do so whenever
you want. Signing this paper means that you haad tkis or had it read to you and
that you want to be in the study. If you do nottwis participate in the study, you need
not sign the paper. Your parents are informed attmistudy. Remember, being in the

study is up to you, and no one will be angry if yn't sign this paper or even if you

change your mind later.

Signature of participant:

Date:

Signature of the investigator:

Date:
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ANNEXURE V

Gingival index
Gingival index (Gl) developed by Loe H and Silndsm the year 1963, was used to
describe the clinical severity of gingival inflamiios.

* Teeth examined = 16, 12, 24, 36, 32, 44.

« Under the natural lighting, teeth and gingiva wetied lightly with cotton rolls.

» CPI probe was used to assess the bleeding potehtla tissues.

Score| Criteria

0 Absence of inflammation / normal gingiva

1 Mild inflammation ; slight change in colour, dligoedema ; no bleeding on

probing

2 Moderate inflammation; glazing, redness and oedd@feeding on probing.

3 Severe inflammation: marked redness and oedeinaration, tendency tp

spontaneous bleeding.

Gingival Index = Sum Of All Index Teeth / No Of Te¢h Examined

Scoring =
0 Normal gingiva
0.1-1.0 Mild gingivitis
1.1-20 Moderate gingivitis
21-3.0 Severe gingivitis
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ANNEXURE VI

PLAQUE INDEX

Silness J. and Loe H. Plaque index (1964) was fmealssessing the amount of dental
plagque.

Teeth examined: 16, 12, 24, 36, 32 and 44

Index teeth were dried and examined visually. Apleser was used to test the tooth
surface. Following criteria were used for scoring teeth:

Score| Criteria

0 No plaque

1 A film of plague adhering to the free gingivalngia and adjacent area of the
tooth. The plaque may be seen in situ only aftgliegtion of disclosing

solution or by using probe on tooth surface.

2 Moderate accumulation of soft deposits within tfirgival pocket or the

D

tooth and gingival margin which can be seen witkegkeye.

3 Abundance of soft material within the gingivalcget and / or on the tooth

and gingival margin.

Plaque index = sum of indices of index teeth / tataumber of teeth examined

Scoring = 0 Excellent
0.1-0.9 Good
1-1.9 Fair
2-3 Poor
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ANNEXURE VII

Oral hygiene index — simplified
Developed byJohn C. Greene and Jack R. Vermillion in 1964No 23 Explorer

(Shepherds Hook) was used for examination

Index teeth =
Tooth Surface
16 Buccal
11 Labial
26 Bucca
36 Lingual
31 Labial
46 Lingual
For debris,
Score | Interpretation
0 No debris or stain prese
1 Soft debris covering not more than one third ofttiwth surface, or presen
of extrinsic stains without other debris regardiessurface area covered
2 Soft debris covering more than one third, but noterthan two thirds, of tr
exposed tooth surface.
3 Soft debris covering more than two thirds ofékposed tooth surface

Debris Index (DI-S) =Total debris score/no. of surfaces scored

For Calculus,
Score | Interpretation
0 No calculus present
1 Supragingival calculus covering not more thamdthof the exposed tooth
surface
2 Supragingival calculus covering more than onedtbut not more than twp

thirds of the exposed tooth surface or the presefdadividual flecks of
subgingival calculus around the cervical portionhaf tooth or both.

3 Supra-gingival calculus covering more than twindtlof the exposed toot
surface or a continuous heavy band of sub-gingoatulus around th

>

1%

cervical portion of the tooth or both

Calculus Index (CI-S)= Total calculus score/ no of surfaces scored

Oral Hygiene Index — Simplified (OHI-S) = DI-S + CIS

For CI-S and DI-S, For OHI =S,
0-0.6 GOOD 0-1.2 GOOD
0.7-1.8 FAIR 1.3-3 FAIR
1.9-3.0 POOR 3.1-6 POOF

Page 156



Annexures

ANNEXURE VI

Baseline evaluation of caries experience

All teeth were evaluated according to the criteeaommended by the World Health

Organization (WHO) using the “dmft” and “DMFT” ingddor primary and permanent

teeth, respectively. Plain mouth mirror and CPlbgravere used to record Decayed

Missing Filled Teeth (DMFT) Index. Each tooth waped with cotton and dried prior

to examination.

IDentition status

17 16

55
15

54
14

53
13

52
12

51
11

61
21

62
22

63
23

64
24

65
25

26

27

Crown (45)

(58)

ICrown (59)

(72)

47 46

85
45

84
44

83
43

82
42

81
41

71
31

72
32

73
33

74
34

75
35

36

37

DMFT Index;
D =

M=

F =
DMFT =

dmft Index;
d =

m=

f =

dmft =

Page 157



Annexures

ANNEXURE IX
DEPARTMENT OF PUBLIC HEALTH DENTISTRY
K.L.E.V.K INSTITUTE OF DENTAL SCIENCES, NEHRU NAGAR
BELAGAVI - 590010
CHECKLIST
Comparison of salivary parameters with oral hygienestatus among 12-15 years
old visually impaired and normal children before ard after oral health education
in Belagavi, Karnataka - An Interventional study.

1. SOCIOECONOMIC STATUS AND DEMOGRAPHIC
CHARACTERISTICS OF THE FAMILY

S| Number Question Response

1 Name of the student

Age and DOB

Sex

Class studying

Father’'s name

Qualification

Occupation

Mother’s name

Qualification

Occupation

Monthly income

PR
SlE|al©oo~No|o|swN

Total number of members
in the family

=
w

Religion/caste

2. Dental and medical history

S| number Question Response
Did you suffer from any illness in past 1 Yes /No
1 year?
Have you been on any medication in the Yes / No
2 past 1 year?
Have you undergone any Dental Yes/ No
3 treatment in the past 1 year?
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3. FOOD HABITS

Sl number | Question Response

Wheat
Rice
Ragi
Maize
Jowar
Others

1 What is your main food?

oukrwpnE

1. Vegetarian

. o
2 Are you vegetarian / mixed” 5 Mixed

None
Once

2 times
3 times
>3 times

How many times you eat sweets
yesterday?

agrwONE

During meals

In-between

meals

3. During and
in-between
meals

4. Not applicable

N

4 When were the sweets eaten?

Solid

Liquid

Sticky

Not applicaple

5 What is the consistency of sweets?

bR
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4. ORAL HYGIENE PRACTICES

Sl number | Question Response
1. Finger
1 How do you clean your teeth? 2. Brush
3. Others
1. Once
How often do you clean your teeth 2. Twice
2 in a day? 3. After every meal
4. Don't clean everyday
1. Morning only
3 When do you clean your teeth 2. Nightonly
3. Morning and night
1. Toothpaste
What material do you use to clean 2. Toothpowder
4 the teeth? 3. Others
[specify]
5 Name of the toothpaste / powder
1. 1-3 months
How often do you change your 2. 4-6 months
3. 6 months
6 tooth brush? .
4. Not applicable
v Reason for changing toothbrush
How often do you rinse your L. Never :
) . 2. Sometimes
8 mouth with water after eating?
3. Always
Do you use any other oral hygiene L. Yes
. 2. No
9 aids?
1. Vertical
2. Horizontal
3. Circular
?
10 How do you brush your teeth? 4. Any other
[specify]
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Oral Hygiene Index-Simplified (OHI-S)

DEBRIS INDEX-SIMPLIFIED (DI-S)

1) Baseline 16 n

DI-S « Total score/no. of surfaces scored
Interpretation
CALCULUS INDEX-SIMPLIFIED (CI-S)

16 1 26

CILS = Total score/no. of surfaces scored

- Interpretation «

OHIS « DIS « CI-S

Interpectation «

Score = Good / Fair / Poor

ST
2) 1> week DEBRIS INDEX-SIMPLIFIED (DI-S)

16 1 26

46 3l 36

DI-S « Total score/no. of surfaces scored
Interpretation
CALCULUS INDEX-SIMPLIFIED (CI-S)

16 11 26

40 31 36
CIL-S = Total score /no. of surfaces scored

- Interpretation «

OHIL-S « DI-S + CI-S

Interpeetation «

Score = Good / Fair / Poor

DEBRIS INDEX-SIMPLIFIED (DI-S)

3) One month 16 n 2%

46 3l 36
DI-S « Total score/no. of surfaces scored
Interpretation
CALCULUS INDEX-SIMPLIFIED (CI-S)

16 1 26

46 3 36
CILS = Total score/no. of surfaces scored

- Interpretation «

OHI-S « DI-S + CI-S

Interpectation «

Score = Good / Fair / Poor
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Gingival Index
1) Baseline
16 12 24
[ | [ | [ |
44 32 36

Gingival score =

Score = Normal / Mild / Moderate / Severe

2) 1"'week
16 12 24

44 32 36

Gingival score =
Score = Normal / Mild / Moderate / Severe

3) One month

16 12 24

44 32 36

Gingival score =

Score = Normal / Mild / Moderate / Severe
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Plague Index
1) Baseline

16 12 24

44 32 36

Plaque index score =

Score = Excellent/Good/Fair/Poor

2) 1*'week

16 12 24

44 32 36

Plaque index score =
Score = Excellent /Good /Fair /Poor

3) One month

16 12 24

4 32 36

Plaque index score =

Score = Excellent/Good/Fair/Poor
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Salivary Parameters

1) Baseline

Salivary parameter Value

pH

Buffering Capacity

Flow-rate

Streptococcus mutans

Lactobacillus acidophilus

2) 1*'week

Salivary parameter Value

pH

Buffering Capacity

Flow-rate

Sreptococcus mutans

Lactobacillus acidophilus

3) One month

Salivary parameter Value

pH

Buffering Capacity

Flow-rate

Streptococcus mutans

Lactobacillus acidophilus
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