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Dental Caries Experience, Oral Hygiene Status, and Traumatic
Dental Injuries among the Visually Impaired in Jabalpur,
Madhya Pradesh
Vinay Suresan

A b s t r ac t
Aim and objective: To assess the dental caries experience, oral hygiene status, and traumatic dental injuries (TDI) among the visually impaired
in Jabalpur, Madhya Pradesh, India.
Materials and methods: A descriptive cross-sectional study was conducted among 318 subjects. The questionnaire recorded the DecayedMissing-Filled Tooth Index (DMFT), Oral Hygiene Index-Simplified [OHI(S)], and TDI. Discrete data were analyzed using Student’s t-test and
continuous data was analyzed using analysis of variance (ANOVA). A p value was set at 0.05 as significant.
Results: The mean age of the study population was 13.9 ± 3.5 years. The caries prevalence was 69.2% with a caries experience of 1.23 ± 2.16.
The OHI(S) score was 1.6 ± 1.0 and the prevalence of TDI was 27.6% in this population.
Conclusion: Visually impaired subjects showed a higher dental caries experience, fair oral hygiene status, and extensive TDI. This study population
lacked adequate knowledge concerning appropriate usage of oral hygiene aids, accurate brushing techniques, ill-effects of cariogenic diet,
and lacked periodic dental visits.
Clinical significance: Children and adults living with disabilities have fewer healthy teeth, more untreated tooth caries, and periodontal diseases
compared to the general population. Yet, they have the same rights to good oral health and oral healthcare as the rest of the population. If the
dental care needs of these populations have to be met then, there is a need for a refurbished dental curriculum emphasizing the training of
the dental team to meet the needs of people with special needs.
Keywords: Comprehensive dental care, Decayed-Missing-Filled Tooth Index, Oral hygiene index, Tooth injuries, Visually impaired person.
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I n t r o d u c t i o n
Worldwide, no less than 2.2 billion people are visually impaired, of
whom no less than half have this condition which could have been
prevented.1 The estimated worldwide prevalence of moderate
and severe bilateral vision impairment was 216.6 million people.2
Three Asian regions alone account for 62% of this prevalence, India
contributes over 15 million cases alone for the South-East Asia
region. 3 The etiology for visual impairment varies between the
developing and developed world. Untreated cataracts caused most
of the visual impairment in the developing world.4 Whereas agerelated macular degeneration was responsible for visual impairment
in developed countries.1
It has been established that visual impairment increases the
risk of developing dental diseases and silently contributes to
poor oral health. 5 In India, the oral health status of the visually
impaired is inferior to their normal counterparts; demonstrating a
glaring degree of oral health disparities.6 The most common oral
characteristics among these individuals are higher dental caries
experience and almost always accompanied with inadequate oral
hygiene.7
Oral health contributes toward an individual’s well-being by
improving their quality of life.8 It is recognized that the visually
impaired fail to sense and distinguish the initial signs and symptoms
of oral diseases and take appropriate remedial measures because
of their impaired sensory, motor, and intellectual incapacities.9,10
Visually impaired subjects are highly susceptible to trauma while
they are acquiring motor skills. As a consequence trauma to the
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anterior teeth leading to hypoplastic teeth occurs with greater
incidence than their normal peers.11
Oral health education is a key to lessen the risk of dental caries
and periodontal diseases. Conventional methods of oral health
education involving the use of audio-visual aids, visual cues that
disclose plaque holds obsolete as it is based completely on the
sense of vision which is lacking in these individuals.12 Children and
adults living with disabilities have the same rights to good oral
health and oral healthcare as the rest of the population. Regrettably,
this is the utmost neglected health needs among this population.13
Regardless of the study claiming a high prevalence of visually
impaired in central India,14 data are scarce in regard to the oral
disease burden of visually impaired in Jabalpur city. Hence, the
present study aimed to assess the dental caries experience, oral
hygiene status, and traumatic dental injuries (TDI) among the
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visually impaired in Jabalpur, Madhya Pradesh, India. The study had
the following objectives: to compare the dental caries experience
with sugar consumption habits, oral hygiene index scores to their
oral hygiene practices, and the provision of comprehensive dental
care protocol (CDCP).

M at e r ia l s

and

M e t h o d s

Informed Consent/Ethical Considerations
Permission to conduct the survey and the treatment procedures
for the visually impaired under both government and private
organizations in Jabalpur city was obtained from the Department
of Disabilities and Social Empowerment, Government of Madhya
Pradesh. The school teachers/wardens were used as guardians for
obtaining consent for minors after explaining the purpose and the
need for the study. The participants’ identity was kept confidential.
The institutional ethical review committee approved the study.

Study Design
This study followed a descriptive cross-sectional study design.
The dental caries experience, oral hygiene status, and TDI were
assessed among the visually impaired in Jabalpur, Madhya
Pradesh. This study was conducted and reported in accordance
with the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) Statement: guidelines for reporting
observational studies.

Setting and Participants
This oral healthcare program was conducted for 6–30 years’ old
visually impaired subjects of Jabalpur, Madhya Pradesh, India. The
subjects were selected from a list comprising of four schools and
hostels (one under the district administration and the remaining
three managed by private organizations). The administrative heads
of these schools were approached and permission was sought after
explaining the purpose and nature of the survey.

Study Size
The sample size estimation was done using the empirical data of
studies among the visually impaired. The sample size adequate for
this study was derived after substituting; a disease prevalence of
49%, confidence interval of 95%, and a margin of error set at 5%. An
aggregate of 384 subjects made up the sample. A universal sampling
technique was employed in this study to allow all the subjects to reap
the benefits of this program. On completion of the study, 318 subjects
were examined. Coverage of 84.5% was recorded for this study. The
common reason to evade participation was absenteeism during the
time of examination followed by non-consenting.

Data Sources/Measurement
The investigator extracted the details orally from the participants
using a 15-item questionnaire which was designed to gather
the sociodemographic characteristics, their performance of oral
hygiene (material usage, method of brushing, frequency of brushing
and changing the toothbrush), and dietary sugar consumption
patterns (frequency of intake, time of intake, form, and consistency).
Each subject received a visual examination in accordance with
American Dental Association (ADA) specification type III for an
oral examination to record Decayed-Missing-Filled Tooth Index
(DMFT/dmft),15 Oral Hygiene Index-Simplified (OHI(S)),16 and TDI.17
Oral examinations were carried out by seating the subjects on
an ordinary chair and examining them under adequate natural

illumination. The recording assistant was close to the examiner
aiding in the correct entry of the codes.

Control of Bias
A single examiner (VS) conducted the oral examinations. Not more
than 25–30 subjects were examined every day. The investigator
and recording clerk carried out oral examinations on a sample of
30 patients with varying clinical features before the start of the
study. These examinations were repeated after 48 hours on the
same patients in random order. The examiner demonstrated intraexaminer reliability κvalue of 0.91 indicating very high reliability.

Comprehensive Dental Care Protocol
The CDCP adopted in this study was based on proposals for planning
and implementation of dental care developed by Cavalcanti et al.18
The CDCP was developed to expand access, solve urgencies,
diagnose dental needs, control pain and infection, perform
restorative treatments, conduct health education, apply preventivepromotional measures, eliminate health needs, conclude
treatments, and achieve health promotion. In this protocol, each
participant received: diagnosis of oral health needs; referral and
resolution of emergencies; curative interventions; application of
preventive measures; evaluation; and periodical control through
outreach programs conducted in their hostel premises using mobile
dental unit and referral to hospital for specialized care.

Statistical Methods
Data were impor ted to SPSS Version 18.0. Continuous
measurements were presented as mean ± standard deviation
and categorical measurements were presented in numbers (%).
Discrete data were analyzed using Student’s t-test and continuous
data were analyzed using analysis of variance (ANOVA). Post hoc
test was applied for situations in which already a significant
omnibus F test. Comparison between proportions was done
using the Chi-square test. The outcome measures were assessed
among the following age groups: 6–12, 13–19, and 20–30 years,
gender, and type of schools (government or private). A binary
grading system categorizing subjects as “DMFT = 0” or “DMFT ≥
1” for estimation of the association between the caries experience
and the sugar consumption was done. A p value was set at 0.05
as significant.

R e s u lts
Demographic Profile
The age range of the subjects was 6–30 years with a mean age of
13.9 ± 3.5 years. Among the 318 subjects, 162 (50.9%) were males
and 156 (49.1%) were females. The study population was divided
based on the administration of the schools, 163 (51%) of subjects
were in government schools and 155 (49.8%) of subjects were in
private schools (Table 1).

Dental Caries Experience
The caries prevalence of the study population was 69.2%. Mean
DMFT was 1.23 ± 2.16 for permanent teeth and mean dmft 0.1 ±
0.46 for primary dentition (age ≤12 years, n = 137). The decayed (D,d)
component was the chief contributor to the DMFT score (Fig. 1).
Insignificant difference was found while comparing DMFT/dmft
with the type of schools and age groups but, a highly significant
difference (p = 0.000) was observed comparing between gender
(Table 2). After dichotomizing dental caries as present or absent,
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Table 1: Distribution of the study population according to the school type, gender, and age
Age in years, n (%)
School type
Govt

Private

Total

Gender
Male
Female
Total
Male
Female
Total
Male
Female
Total

6–12
22 (36.1)
39 (63.9)
61 (100.0)
33 (43.4)
43 (56.6)
76 (100.0)
55 (40.1)
82 (59.9)
137 (100.0)

13–19
42 (59.2)
29 (40.8)
71 (100.0)
45 (70.3)
19 (29.7)
64 (100.0)
87 (64.4)
48 (35.6)
135 (100.0)

20–30
17 (54.8)
14 (45.2)
31 (100.0)
3 (20.0)
12 (80.0)
15 (100.0)
20 (43.5)
26 (56.5)
46 (100.0)

Total
81 (49.7)
82 (50.3)
163 (100.0)
81 (52.3)
74 (47.7)
155 (100.0)
162 (50.9)
156 (49.1)
318 (100.0)

Table 2: Comparisons between the demographics and the caries experience of the subjects
Caries experience
Variables
Age in years

Gender
School
a

6–12
13–19
20–30
Male
Female
Government
Private

D
1.16 ± 2.19
1.14 ± 2.11
1.58 ± 2.20
0.73 ± 1.51
1.71 ± 2.57
1.13 ± 2.04
1.30 ± 2.28

M
0
0
0.06 ± 0.32
0.01 ± 0.17
0
0.01 ± 0.17
0

F
0
0.01 ± 0.12
0.02 ± 0.14
0.01 ± 0.13
0
0.01 ± 0.11
0.00 ± 0.08

DMFT
1.13 ± 2.20
1.05 ± 2.09
1.65 ± 2.23
0.67 ± 1.49
1.69 ± 2.59
1.12 ± 2.05
1.23 ± 2.27

Test
F = 1.344, p = 0.262

t test = −4.250, p = 0.000a
t test = −0.450, p = 0.653

Statistically highly significant (p ≤ 0.00)

with the OHI(S) scores as presented in Figure 2. The OHI(S)
scores recorded across the age groups and school types were
statistically insignificant (p > 0.05), whereas the OHI(S) scores
between gender was statistically highly significant (p = 0.00).
Table 4 describes the comparison of oral hygiene practices
with the mean OHI(S) scores of the subjects. Bulk of the study
population used toothbrush (n = 312, 98%) and toothpaste (n
= 225, 80%) to clean their teeth. The majority brushed their
teeth once a day (n = 235, 74%). These variables showed a
statistically insignificant (p > 0.05) relation with the OHI(S)
scores. However, the method of cleaning and frequency of
changing the toothbrush was statistically significant (p ≤ 0.05).
Post hoc multiple comparisons when applied ranked vertical <
horizontal < circular in the order of their mean OHI(S) scores.
Similarly, multiple comparisons when applied on the frequency
of changing the toothbrush, 0–3 months was ranked higher than
all the other permutations reporting the least OHI(S) scores.
Fig. 1: Dental caries experience of the study population

Traumatic Dental Injuries

comparisons were made between the prevalence of caries and the
history of sugar consumption, a statistical significance (p = 0.003)
was observed with the frequency of sugar intake; nearly half of the
study population consumed sugary foods at least once daily, the
form of sugar being; solid (p = 0.019) and consistency being; sticky
(p = 0.004) was more cariogenic (Table 3).

The prevalence of TDI in this study population was 27.6%. Frequency
percentages of TDI were as follows: TDI (code 1): n = 16 (19%), TDI
(code 2): n = 37 (43%), TDI (code 3): n = 18 (21%), TDI (code 4): n = 8
(9%), and TDI (code 5): n = 7 (8%). The most common teeth involved
were the permanent maxillary central incisors n = 72 (83%).

Oral Hygiene Status

During the study period, 640 work hours were spent, over 160,
4-hour shifts. During that period, 76 dental outreach visits were
carried out, with 318 initial consultations. A total of 570 basic care
oral health procedures were performed, of which 302 (52.98%)
were preventive and promotional, while 268 (47.01%) were curative

The OHI(S) score was 1.6 ± 1.0 for the entire sample which;
inferred a fair status. Among the study population, 47, 40,
and 13% revealed fair, good, and poor oral hygiene status,
respectively. Demographic characteristics were compared
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Table 3: Comparison of the prevalence of caries and the history of sugar consumption
Binary grading
Variables
Frequency of sugar intake

Once
Twice
Thrice
>Thrice
With meal
In between
Solid
Liquid
Sticky
Non-sticky

Time of intake
Form
Consistency

DMFT = 0
125 (56.8)
95 (43.2)
0
0
80 (36.4)
140 (63.6)
200 (90.9)
20 (9.1)
202 (91.8)
18 (8.2)

DMFT ≥ 1
55 (56.1)
38 (38.8)
5 (5.1)
0
35 (35.7)
63 (64.3)
80 (81.6)
18 (18.4)
79 (80.6)
19 (19.4)

χ2
11.454

p value
0.003a

0.012

0.911

5.545

0.019a

8.281

0.004a

a

Statistically highly significant (p ≤ 0.05)

Fig. 2: Comparison of the demographic characteristics of the study subjects and the OHI-S scores
Table 4: Comparison of oral hygiene practices with the mean OHI (S) scores
Variables
Type of cleaning
Materials used
Method of cleaning

Frequency of brushing

Frequency of changing toothbrush

a

Tooth brush
Finger
Toothpowder
Toothpaste
Horizontal
Vertical
Circular
Once
Twice
Thrice
0–3 months
4–6 months
7–12 months
13–24 months

n (%)
312 (98)
6 (0.01)
63 (19)
255 (80)
195 (61)
41 (13)
82 (26)
235 (74)
80 (25)
3 (0.009)
156 (49)
121 (38)
29 (9)
12 (0.03)

OHI(S) scores (mean ± SD)
1.62 ± 1.05
2.40 ± 1.25
1.59 ± 0.83
1.64 ± 1.11
1.60 ± 1.00
1.32 ± 1.12
1.88 ± 1.11
1.56 ± 1.04
1.88 ± 1.08
0.50 ± 0.00
1.79 ± 1.11
1.51 ± 1.01
1.33 ± 0.90
1.51 ± 0.83

p value
t test = −1.510, p = 0.190
t test = 0.374, p = 0.709
F = 4.214, p = 0.016 a

F = 1.996, p = 0.138

F = 2.589, p = 0.053a

Statistically significant (p ≤ 0.05)

and restorative. Referrals to the specialized care in the hospital,
consisted of X-ray requests (n = 87), endodontic treatments (n = 76),
and denture prosthesis (n = 17).

Inference
The study aimed to assess the caries experience, oral hygiene status,
and prevalence of TDI along with the objectives of assessing their
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oral hygiene practices and sugar consumption practice. The study
population showed caries prevalence in more than half of the
subjects. The decayed (D,d) component being the chief contributor
to the mean DMFT/dmft. The majority of the subjects brushed their
teeth once a day with a fair oral hygiene status. The prevalence
of TDI was quite common in the study population indicating
susceptibility to trauma to their anterior teeth.

D i s c u s s i o n
Visual impairment in central rural India was 17% in the adult
population.19 Owing to such high prevalence, this was the first
comprehensive oral health program conducted to assess oral health
status, compare the caries experience with sugar consumption
habits, oral hygiene status to their oral hygiene practices, and
provision of comprehensive oral healthcare services for the visually
impaired aged 6–30 years living in Jabalpur, Madhya Pradesh,
Central India.
Oral hygiene habits are acquired early in life and carried on to
adulthood. Hence, the need arises for watchful adult supervision
during the performance of plaque control measures. Rather, it was
found that the visually impaired seldom receive adult supervision
hence, were less informed.20 This finding is validated by numerous
studies reporting deprived oral health status of the visually impaired
when matched to their normal counterparts.10,21 Many explanations
have been put forth to reason out this discrepancy like; the
caretakers tend to neglect the oral health of the visually impaired
as their primary focus is on managing their existing disability22 and
visually impaired also has psychological repercussions like sadness,
anxiety, and depression owing to the neglect of oral health.23

Dental Caries Experience
The current study reported a dental caries prevalence of 69.2%.
Various studies conducted on similar objectives have presented
with percentages at par if not higher to the present study: South
India10 (40%), Eastern Odisha, India24 (46%), Khartoum State, Sudan25
(46.8%), Uttarakhand, India26 (57.7%), Chennai, India27 (90%), and
Istanbul, Turkey28 (73.6%). In the present study, 26.4% of subjects
were caries-free. The higher prevalence of dental caries among the
visually impaired reveals a low level of oral health awareness, which
was also observed by Chang and Shih.20 Many factors contribute
toward such high prevalence of dental caries, such as, inability to
visually appreciate their oral health, deficient manual dexterity, little
importance given to his/her facial appearance,9 lack of supervision
or assistance provided by the caregivers during toothbrushing,25
unfamiliarity with the dental setting, 21 and the dearth of oral
educational programs targeting populations with disabilities and
their caregivers.11
A few justifications for this can be lack of motivation, poor
socioeconomic status, cost of treatment, and available oral
healthcare facilities. These deficiencies are the main reasons that
the D (1.21) component contributes to the greater part of the
DMFT score (1.23). On further exploration, sugar consumption
history revealed significant tendencies toward having dental
caries (DMFT >1) as the frequency of sugar consumption increases,
intake of solid slowly dissolving sugar, and sugars having a sticky
consistency. These outcomes are comparable to the study by Shetty
et al.29 who identified, in-between meal serving of sweet dish as
a cause of higher tooth decayed. In the current study, the female
gender showed a significantly higher caries prevalence ratio when
compared to males.
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Oral Hygiene Status
The inevitable consequences of plaque accumulation can be
evaded only through, daily effective oral hygiene measures. Prior
studies have proved that the visually impaired have poorer oral
hygiene status compared to their normal peers.10,21 The present
study reports an OHI (S) score of 1.6 ± 1.0 which was inferred as
a fair oral hygiene status. The oral hygiene status of 47% of the
study population was found to be fair. Similarly, Johnet al.27 stated
that 42% of the subjects, Al Sadhan et al.11 reported that 58.2% of
subjects, Tagelsir et al.25 specified that 43% of the subjects had fair
oral hygiene status. The main reason for such a poor oral hygiene
status would be due to their inability to appreciate deposits on
the teeth and visualize the pathological changes brought about
by these deposits on the oral tissues leading to neglect during
oral hygiene performance. 6 The guidance and supervision
of the caretaker/guardian plays a pivotal role in visualizing,
communicating, and aiding in performing acceptable oral hygiene
procedures which can turn tides in favor of the visually impaired.
Improper brushing technique and inadequate knowledge
about the uses of various oral hygiene aids is also a determinant
of oral diseases. The majority of the subjects in the present study
used toothbrush (98%) and toothpaste (80%) to clean their teeth.
Similarly, in a study by Singh et al., 30 54% of the subjects used
toothbrush and paste on the contrary; Solanki et al.31 reported
74% of the subjects brushed their teeth with tooth powder. In the
present study, 61% of the subjects used a horizontal scrub method
of cleaning the teeth. These findings point toward the deficient oral
health knowledge and the appropriate use of oral hygiene aids
to maintain optimal oral health. Most of the subjects (74%) in the
present study brushed once a day. Similarly, John et al.27 in their
study stated that 68.6% of subjects brushed at least once a day.
This clearly illustrates that the visually impaired are quite capable
of achieving adequate oral hygiene when they communicate with
the caregivers and perform oral hygiene measures under their
supervision. This hypothesis has been proven effective by Jain
et al.22 who report oral hygiene of the visually impaired can be
comparable to their normal counterparts if the caregivers enforce
an oral hygiene routine providing consistent supervision.

Traumatic Dental Injuries
In our study, the visually impaired group had more occurrences
of TDI at 27.6%. The prevalence of TDI according to earlier studies
ranges from as low as; Suresan et al.24 (4.62%) to as high as 50.6%
reported by Singh et al.30 Such high prevalence can be due to the
lack of preventive strategies in the school environment. Primary
preventive measures would be to adopt a safe school environment
like; leveled floor lined with an impact-absorbing surface, provision
of guide-rails to aid in commuting from one place to the other,
removal of obstacles like support columns and walls were not
necessary, early and prompt treatment of dentofacial anomalies
(over-jet >9 mm, inadequate lip closure) and provision of assistance
for subjects with multiple disorders.
In the present study, the permanent maxillary central incisor
was the susceptible tooth to trauma. This observation was similar
to the findings of a study completed on disabled subjects. 32
Permanent maxillary central incisors are more prone to trauma
owing to its susceptible and anterior location in the dental arch, an
increased protrusion causing lip incompetency, and the anatomy
of the teeth which is wide mesiodistally when compared to the
labiopalatally exposing greater surface area at trauma risk. Even
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though most of TDI were categorized as mild, none of the subjects
had approached oral healthcare personal.

Comprehensive Dental Care Protocol
Improvements in the oral health status of populations with special
needs can be achieved starting with programs that consider the
specific protection, health promotion, and curative practices. The
CDCP implementation catered to this population’s dental service
needs. The CDCP contributed to the improvement of the oral health
condition of this vulnerable population also providing a platform
to dispense oral health education programs utilizing the oral
healthcare manpower of an academic dental institution.

Limitations
There were a few limitations to the present study; the oral health
knowledge of the caretaker was not assessed which; could have
given us insights into the adequacy of oral hygiene performance
by these subjects. Another important drawback of this study was
the variability in the sugar consumption history, diet patterns, and
oral hygiene practices in different institutions which would affect
the generalizability of the study outcomes. Many factors, such as,
parent/caretaker education and training in rendering care were
not considered.

5.

6.
7.
8.
9.
10.

11.

12.

Recommendations
At the heart of improving the oral health conditions of this
special group lies, health education interventions with a larger
emphasis placed on training their parents/caretakers. The dearth
of information and educational material readable by the visually
impaired in providing knowledge about oral health maintenance
was also obvious. Visually impaired subjects should be encouraged
to use auditory and tactile media sources for information. Lobby
efforts must be made to prioritize oral health among such
populations by the Ministry of Social Security and Empowerment
of Persons with Disabilities and coordinate efforts between social
services and oral healthcare providers.

C o n c lu s i o n
Within the limitations of this study, visually impaired subjects
showed a higher dental caries experience, a fair oral hygiene status,
and extensive TDI. Furthermore, this study population lacked
adequate knowledge concerning the appropriate usage of oral
hygiene aids, accurate brushing techniques, ill-effects of cariogenic
diet, and lacked periodic dental visits. The CDCP was effective to
improve access, resolve emergencies, provision of services, and
oral health promotion among such neglected populations to bring
down the oral health disparity.

13.
14.

15.

16.
17.

18.

19.
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