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ABSTRACT

Objectives: The primary objective of this study was to evaluate the oral hygiene condition, gingival index, and
DMFT (Decayed, Missing, and Filled Teeth) among visually impaired adolescents aged 12-18 years, and to explore
the factors that influence these parameters.

Materials and Methods: An analytical cross-sectional study was conducted from October 2022 to April 2023 at
four distinct special schools/institutions for visually impaired children located in Karachi, Pakistan. A total of 234
visually impaired children, with ages ranging from 12 to 18 years, were enrolled in this study. To analyze, the data
was categorized into binary data. DMFT < 3 and >3, OHI <1.8 and >1.8, GI <1 and >1. The SPSS version 21 was
used to perform statistical analysis of the data.

Results: Out of total participants, 55.1% reported brushing their teeth once a day, while 44.9% reported brushing
their teeth twice or more. Majority of participants had an OHI-S score of < 1.8 and an OHI-S score of <1. OHI-S
> 1.8 was less frequent in females than in males, GI >1 was more frequent when the year of education in school
increases.

Conclusion: Within the limitations of this study, it can be inferred that most of the children displayed inadequate
oral hygiene, as observed in their oral health condition. There is a need for regular school-based oral health programs
to train teachers, parents, and guardians to improve oral health related quality of life of visually impaired children.
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INTRODUCTION

Oral health is an indispensable aspect of overall well-
being, thereby positively influencing the mental and
physical well-being, interpersonal relationships and
appearance, of individuals, thus contributing to their
quality of life.! The ability of individuals to manage their
routine personal hygiene practices, such as dental hygiene,
is crucial for maintaining an independent existence.' The
significance of oral health extends to children, especially
those with special health needs, for whom it assumes
even greater importance.’

Pakistan is one of the developing nations that is confronted
with various disabilities, among which visual impairment
is on the rise. According to estimates by the World
Health Organization (WHO), approximately 2.2 billion
people globally experience either near or distance vision
impairment, with nearly half of these cases remaining
untreated.’ The occurrence of blindness in children varies
across different countries, with developed countries
reporting a prevalence of 0.3 cases per thousand children,
while developing countries report a prevalence of 1.5
cases per thousand children

Visual impairment as a disability appears to present
challenges when it comes to achieving optimal dental
health. Routine habits like using toothpaste containing
fluoride, replacing toothbrushes that are worn out,
rinsing the mouth, following a healthy diet, and regularly
visiting the dentist are generally not difficult for typical
children. However, children with visual impairments
face daily challenges in acquiring fundamental skills, and
maintaining proper oral hygiene is one of the difficulties
they encounter.’ Studies have indicated that when
compared to their classmates with normal vision, these
kids typically practice poorer oral hygiene.® Therefore,
it is crucial to provide sufficient instruction on the
appropriate maintenance of dental and oral tissues.

Multiple studies have reported about the complexity and
difficulty of managing oral health issues for children
with disabilities, who frequently struggle with the
implementation of the necessary skills for controlling
the dental plaque. Studies have also reported poor oral
hygiene associated with visual impairment.” Individuals
with visual impairment face additional social and
psychological pressures. In some cases, blindness may be
part of a syndrome, thereby exacerbating other medical

challenges that surpass oral hygiene issues in magnitude.®
This situation has a profound impact on visually impaired
children, leading to feelings of sadness, depression,
isolation, and anxiety.’

The study done in 2017 conducted to examine status
of oral health of visually impaired children in Pakistan
shows 66% visually impaired children have never visited
the dentist.! Another study conducted in India (Bihar)
in 2021 revealed that 78.7% exhibited changes in oral
hygiene, including both soft and hard tissues.® Similarly,
a study in Malaysia demonstrated a caries prevalence of
85.2%." A study conducted in Riyadh found that only
22.8% had good oral hygiene.” However, it is important
to highlight that numerous detailed studies have been
conducted to evaluate the oral health status of adolescents
with speech and hearing impairments. The study
referenced have reported an overall caries incidence rate
of 51% within this subset of the population.'

Visual impairment is a significant disability that affects
a considerable proportion of the global population.
Disabled children should receive equal opportunities
for oral health and hygiene compared to their healthy
peers.”’ At present, there is limited information about
the state of oral health of visually impaired children in
Pakistan. Considering the insufficiency of satisfactory
and comprehensive data pertaining to the current state of
oral health among this specific demographic of children,
it is imperative to undertake further investigation through
this study. The primary aim of this study was to evaluate
the oral hygiene condition, gingival index, and DMFT
(Decayed, Missing, and Filled Teeth) among visually
impaired adolescents aged 12-18 years, and to explore
the factors that influence these parameters.

MATERIALS AND METHODS

An analytical cross-sectional study was conducted from
October 2022 to April 2023 at four distinct special
schools/institutions for visually impaired children located
in Karachi, Pakistan. A total of 234 visually impaired
children, with ages ranging from 12 to 18 years, were
enrolled in this study. The sample size calculation was
performed using WHO sample size calculator using
data from study of Syed H et al.!° reporting frequency of
DMFT in visually impaired children as 67%. Keeping a
relative precision of 9%, and a 95% confidence interval,
the required sample size was 234. Consent was obtained
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beforehand from the relevant authorities of the schools/
centers and the parents/guardians prior to assessing the
oral health of these children. Approval from the ethics
committee of Bahria University Dental College, Bahria
University of Health Sciences campus Karachi, Pakistan
was obtained in accordance with ethical guidelines.
Children who were unable to comprehend the questions
due to mental or physical disabilities, or were medically
compromised, were excluded from the study.

The examination procedure and criteria employed were
in accordance with the recommendations set forth in a
modified version of WHO oral health assessment form
from 1997.1* Furthermore, general characteristics such
as the children’s age, gender, and duration of schooling
were also documented in the form. The following
questions were posed to determine the current oral health
status of the patients (Table 1). During the administration
of the questionnaire, the students were allowed to seek
clarification from the examiner as needed.

Table 1: Questions Asked to Assess Oral Health Status

1) | Do you rinse your mouth with water after
every meal?

2) | Do you brush your teeth?

3) | How frequently do you brush your teeth?

4) |How long do you brush your teeth?

5) | Do you experience a metallic taste after
brushing?

6) | Do you use mouthwash?

7) |Have you experienced tooth sensitivity?

8) [Have you noticed any unpleasant odor while
speaking?

9) | Have you ever visited a dentist before?

10) | If yes, what was the reason for your visit?

All visually impaired students underwent a detailed and
thorough clinical examination by a calibrated examiner.
A comprehensive analysis was conducted on the oral
cavity with the purpose of identifying any occurrences of
oral lesions. The dental caries experience of the children
was recorded by utilizing the dmft and DMFT indices.
In addition, the gingival condition was evaluated by
employing the Gingival index, which was devised by

Sillness and Loe."* The oral cleanliness of the children
was assessed by utilizing the Simplified Oral Hygiene
Index developed by Greene and Vermillion JK.'

The examination was conducted on visually impaired
children at their respective educational institutions or
centers, with the children being seated on a conventional
chair, and suitable illumination being provided either
by natural light or a handheld torch. Throughout this
examination, a sterile mouth mirror and a CPITN probe
were utilized, while adhering to appropriate procedures
and standard guidelines for controlling cross infection,
which included the use of disposable gloves, gowns, and
masks. The collected data was organized in a tabular
format and subjected to statistical analysis.

For the purpose of analysis, the data was categorized into
binary data. DMFT < 3 and >3, OHI <1.8 and >1.8, GI
<1 and >1.

The SPSS version 21 was used to perform statistical
analysis of the data. Descriptive statistics was performed
to calculate the Frequencies, means and SD of qualitative
and quantitative variables. Logistic regression model was
utilized to identify the effect of demographic variables
(Gender, age, years in school) and behavioral variables
(brushing habit, frequency, and duration of brushing,
rinsing habit, use of mouthwash, frequency of dental visit,
reason for visit) on the probability of affecting the health
status represented by indices like DMFT, OHI and GI. A
p value <0.05 was considered as statistically significant.

RESULTS
Descriptive results

General characteristic:

A total of 234 children between the ages of 12-18 from
four different special schools dedicated for blind children
in Karachi Pakistan, participated in the study.

Out of total 234 participants 140 (59.8%) were males and
94 (40.2%) were female children. Among the participants,
173 (73.9%) were between the ages of 12-14 and 61
(26.1%) were between the ages of 15-18. Most students
had less than 5 years of education (Table 2).
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Table 2: General Characteristics of 12—17-Year-Old

Visually Impaired School Children (n =234)

Table 3: Clinical Characteristics of 12—17-Year-Old
Visually Impaired School Children (n =234)

Variable Frequency (N) | Percentage (%) Variable Frequency (N) Percentage (%)

Gender DMFT

Male 140 59.8 <3 138 59.0

Female 94 40.2 >3 96 41.0

Age OHI

12-14 173 73.9 <18 174 74.4

15-18 61 26.1 >1.8 60 25.6

Years in school GI

1-4 176 75.2 <1 200 85.5

5-8 54 23.1 >1 34 14.5

9-12 4 1.7 Mean (SD) Range

DMFT 3.50 (5.83) 0.00-39.20

Oral health-related variables: OHI 1.22 (1.32) 0.0-5.9
Oral health-related variables: Among all the individuals, GI 0.19 (0.414) 0.0-2.0

55.1% reported brushing their teeth once a day, while
44.9% reported brushing their teeth twice or more. A small
percentage of children (5.1%) reported never brushing
their teeth, and approximately 65% of them brushed their
teeth for at least 1-2 minutes. Additionally, 50.4% of the
children reported rinsing after every meal, and 10% of
the participants used mouthwash in addition to tooth
brushing. Most of the children (77.8%) had never visited
a dentist, while 22.2% had visited the dentist before. Of
those who visited the dentist, 30% reported doing so due
to pain and sensitivity in their teeth.

Clinical examinations:

The average DMFT score in this study was 3.50 + 5.83.
Approximately 41.0% of the participants had a DMFT
score of three or more. The DT component had the highest
contribution to the DMFT score. The mean OHI-S score
was 1.22 (1.32) and the mean GI score was 0.19 (0.414).
The majority of participants had an OHI-S score of < 1.8
and an OHI-S score of <1 (Table 3).

OHI-S oral hygiene index-simplified, DMFT Decayed,
Missing and Filled teeth, GI Gingival Index

Analytical results:

Binary logistic regression was employed to examine
the association between demographic variables (gender,
age, years in school) and behavioral variables (brushing
habit, frequency, and duration of brushing, rinsing habit,
use of mouthwash, frequency of dental visit, reason for
visit) on the likelihood of affecting oral health status as
represented by DMFT, OHI, and GI indices.

DMFT:

Data was analyzed using Univariate analysis to identify
the factors affecting the oral health status of these
children. The results showed that dental visits during the
last 12 months (P=0.001, OR =0.33,95% CI: .179-0.64)
and gender (P = 0.01, OR = 2.00, 95% CI: 1.17-3.41)
significantly influenced the prevalence of dental caries
in visually impaired school children. The odds of having
a DMFT score > 3 were higher in females. Additionally,
participants who did not require dental visits were less
likely to have a DMFT score > 3 compared to those who
visited the dentist (Table 4)
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Table 5: Association of DMFT/dmft, OHI-S, GI and Behavioral Factors in 12—-17 Visually Impaired School
Children (n = 234)

Variable N (%) DMFT OHI-S GI

p-value| OR |95% CI |p-value| OR |[95% CI|p-value| OR |95% CI

Brushing frequency

Atleast once a day® 0.31- 0.46- 0.065-
222 (94.8)| 0.963 1.02 334 0.461 1.59 5 50 0.539 0.521 416

Never 12 (5.12)

Brushing Duration

Atleast 2 minutes? 0.45- 0.80- 0.75-
142 0.42 0.79 139 0.20 1.50 282 0.225 1.59 335

More than 2 minutes 30

Mouth rinse with water after each meal

Once or more* 0.42- 0441- 0.319-
177(75.6) | 0.461 0.79 146 0.75 0.89 181 0.58 0.77 189

never 57 (24.3)

Dental visit in the past 12 months

Yes? 0.339
179- 0.37- 0.28-
b
52(22.2) | 0.001 0.64 0.394 0.740 |47 0.27 0.63 |43
No 182 (77.7)
Reason for the last dental visit
Pain or sensitivity® 0.208- 0.455- 0.075-
15(28.8) | 0.629 0.733 558 0.37 1.92 2.10 0.11 0.313 130

Others 37 (71)

a Reference category, b Statistically significant
OHI-S oral hygiene index-simplified, DMFT Decayed, Missing and Filled teeth, GI Gingival Index

OHI:

The results also reported that gender (P = 0.03, OR = 0.49, 95% CI: 0.25-0.94), age (P = 0.03, OR = 2.00, 95% CI:
1.06-3.78) and years of education in school (P = 0.006, OR = 2.49, 95% CI: 1.30-4.78) were significantly predictors
of OHI-S > 1.8. OHI-S > 1.8 was less frequent in females than in males, however, the frequency of OHI-S > 1.8 was
higher in 15-18 years age groups and with greater years of education in school (Table 5).
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Table 5: Association of DMFT/dmft, OHI-S, GI with Demographic Variables in Visually Impaired School

Children (n = 234)

. DMFT> 3 OHI-S >1.8 GI>1
Variable N (%)
p- value | OR | 95% CI | p-value | OR | 95% CI | p-value | OR | 95% CI
Gender
Male® 140 (59.8)
0.01° | 2.00 | 1.17-3.41 | 0.034> | 0.495 | 0.25-0.94 0.80 0.90 | 0.43-1.92
Female 94 (40.1)
Age (years)
12-14 173 (73.9)
0.07 0.56 | 0.30-1.04 0.03° 2.00 | 1.06-3.78 0.08 1.96 | 0.91-4.20
15-18 61 (26)
Years in school
1-4° 176 (75.21)
0.46 0.79 | 0.42-1.48 | 0.006°* | 2.49 | 1.30-4.78 | 0.001°> | 3.69 | 1.72-7.91
5-8 54 (23.07)
9-12 4 (1.70) 0.49 0.45 | 0.04-4.40 0.99 0.00 0.00 0.99 0.00

a Reference category, b Statistically significant

OHI-S oral hygiene index-simplified, DMFT Decayed, Missing and Filled teeth, GI Gingival Index

GI:

GI>1(P=0.001, OR =3.69, 95% CI: 1.72-7.91) was also significantly affected by years of education in school. GI >1
was more frequent when the year of education in school increases.

DISCUSSION

Visually impaired children in our setting do not have
access to proper healthcare, so the status of oral health
is always a problem. Health care systems must develop
curated programs to address the needs of visually
impaired individuals.'®!” As a community health provider,
we must develop customized programs to improve the
oral health of blind individuals. Previously done studies
shared data indicating lack of knowledge among visually
impaired individuals regarding oral health care.'® The
present investigation was aimed to determine the oral
hygiene status, gingival index and DMFT, among 12-18
years old visually impaired adolescents and to identify
the predicting factors.

Several studies'*?' conducted to ascertain the occurrence
of oral diseases in disabled populations have reported
notably inadequate levels of oral hygiene, as confirmed by
the current investigation. It was evident and apparent from
our research that these children demonstrated average
to substandard levels of oral hygiene. This observation
can be attributed to a specific cause, specifically reduced
ability of visually impaired children to maintain their oral
hygiene adequately. The underlying reason behind this
inadequacy is due to lack of manual-visual coordination

that these children face and encounter daily.

In the current investigation, most of the children used a
toothbrush daily, thus aligning with the results of prior
research. #?* Over fifty percent of the participants
engaged in brushing for a duration of 1-2 minutes,
yielding outcomes that are analogous to the investigation
conducted by Jhon et al®, Arora et al** and Parker et al.?®
The analysis demonstrated that a substantial number of
visually impaired individuals engaged in rinsing after
meals, but a small minority utilized mouthwash for this
purpose. The reasons behind this phenomenon could be
attributed to a lack of awareness regarding plaque buildup
or the additional expenses highlighted in other scholarly
investigations.?*” Results indicated that these individuals
exhibited a limited inclination towards seeking dental
treatment, potentially attributable to the prioritization
of other systemic issues or heightened levels of stress
related to dental care. Consequently, compromised oral
health ensued, aligning with prior research findings.?**

Within the current investigation, females demonstrated
higher DMFT scores, consistent with previous studies’,
yet in contrast to a study conducted in Indiawhich showed
lower DMFT scores.?” Our findings also revealed slightly
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elevated OHI scores among males compared to females,
which concurs with existing literature.** This distinction
may be attributed to a less serious attitude exhibited by
males towards oral healthcare. Notably, the association
between the GI and OHI with age indicated a decline
in oral care as individuals grew older, signifying a lack
of dental visits and diminished prioritization of dental
care. Furthermore, the OHI and GI exhibited an inverse
relationship with the duration of schooling, suggesting
inadequate training among teachers and staff members.

The participants in the study group demonstrated
varying levels of gingivitis, with a considerable number
displaying moderate to severe gingivitis. The heightened
inflammation of the gums in these children may be
attributed to unsupervised brushing, which can result in
ineffective removal of plaque. This finding is consistent
with the results reported by Ohito et al.”® and Bhavsar et
al.?

Present study showed that 77.7% of the participants
did not visit the dental healthcare facility in past 12
months, these results are in accordance with previously
done studies which showed 92% have never visited
dentist.’*3! Furthermore, it was observed that 28% of
these individuals sought dental treatment due to pain and
sensitivity. Notably, sensitivity emerged as a prominent
factor for seeking dental care, which is consistent with
previous research findings.”

The primary obstacles to guaranteeing equitable delivery
of dental care for people with disabilities seem to be
insufficient infrastructure and constrained time, as
well as a dearth of suitable expertise and the overall
challenges associated with delivering care to this specific
demographic.*> These stressors encompass financial
burdens, apprehension, and unfavorable attitudes towards
dental care.**** In spite of the endeavors undertaken in
developed nations to improve the oral well-being of
these underprivileged youngsters, the health authorities
in developing nations have not yet prioritized addressing
this issue.*

The strength of the study is that it is done in multiple
centers of visually impaired children in Karachi,
Pakistan. Limitations include limited sample size, cross-
sectional study design and use of subjective parameters
like DMFT that can underestimate the caries prevalence

and inclusion of children from schools only.

Future recommendations include study with large sample
size, comparative study group and objective method of
assessment. We also recommend oral health care training
programs and workshops at special schools for teachers,
parents, and guardians of these children with a focus on
preventive procedures. A standardized community health
program should be formulated and implemented with
the help of health authorities. The collaboration between
dental professionals and oral healthcare should be
practiced in conjunction with general healthcare to attain
a more comprehensive comprehension of an individual’s
physiological and psychological well-being.

CONCLUSION

Within the limitations of our study, it can be inferred that
most of the children displayed inadequate oral hygiene,
as observed in their oral health condition. Gender, dental
visits in the past 12 months, age and years of education
in school were found to be significant predictors of oral
health status. Additionally, most of the children had a
marked rise in the prevalence of dental caries, and many
of them had untreated carious teeth and moderate to
severe inflammation of the gums. Thus, the provision
of adequate training and education about oral health
is required for this group of society. There is a need
for regular school based oral health programs to train
teachers, parents, and guardians to improve oral health
related quality of life of visually impaired children.
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