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ORIGINAL ARTICLE

INTRODUCTION

Visual impairment is a major global health prob-
lem. The World Health Organization (WHO) esti-
mated that there were 161 million persons worldwide
with visual impairment in the year 20021,2 and the
majority of them resided in developing countries, in-
cluding Saudi Arabia.3

The usual recommendation for prevention and
treatment of periodontal diseases is to brush the teeth
twice a day, clean interdentally at least once daily and
maintain a 3-month regular dental visits.4 People with

visual impairment are at an increased risk of develop-
ing periodontal diseases because of their inability to
visually assess the effectiveness of plaque control, and
to detect and recognize early signs of periodontal
disease. As a result, they may be unable to take the
necessary action to prevent or treat a particular oral
condition.5 Furthermore, visually impaired popula-
tion usually face difficulties during tooth brushing
including placing toothpaste on the brush and practic-
ing traumatic brushing strokes that may damage their
periodontium.5 In addition, the lack of dental knowl-
edge and infrequent dental visits have been suggested
to affect the oral health of visually impaired popula-
tion.6 In the literature, several studies highlighted the
need to provide more oral health education for visually
impaired subjects to maintain their oral health.6-8

Shih & Chang9 found that the oral health knowl-
edge among visually impaired students were poor
compared to their sighted peers. In Saudi Arabia, very
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ABSTRACT

This cross sectional study aimed to assess the periodontal health status and oral hygiene
practices of visually impaired Saudi adults in Riyadh, Saudi Arabia. The study subjects were
recruited from the attendees of a general training program at The Blind Association Charity and King
Khaled Eye Specialist Hospital in Riyadh, Saudi Arabia. All Saudi adults who had visual impair-
ment (ranging from low vision to total blindness) were eligible for the study. Fifty two Saudi adults
(twenty four were males) with low vision or blindness were interviewed regarding their oral hygiene
practices and were clinically examined to assess their periodontal health. The age ranged from 18 to
87 years (mean age: 30 ± 14.3 years). Around 67% of the study subjects were with low vision and 90.4%
practiced oral hygiene measures. Nearly 80% of the study sample brushed their teeth less frequently
(< once/day) or rarely, more than 70% never used the dental floss, toothpaste nor miswak and almost
58% visited the dentist whenever needed. The mean values for plaque and bleeding indices were 65.6
and 33.6 respectively. However, periodontal pockets deeper than 4 mm and clinical attachment loss
were recorded in only 7.7% of the sample. It is concluded that visually impaired Saudi adults living
in Riyadh have poor plaque control, widespread gingivitis and limited access to the health care
providers. They need an oral health promotion program to maintain their periodontal health and
improve their quality of life.
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little information is available regarding the periodon-
tal health status and oral hygiene of such individuals.
Thus, the aim of the present study was to assess the
periodontal health status and oral hygiene practices of
visually impaired Saudi adults living in Riyadh, Saudi
Arabia.

METHODOLOGY

This cross-sectional study was carried out on visu-
ally impaired Saudi adults recruited from the attend-
ees of a general training program at The Blind Associa-
tion Charity and King Khaled Eye Specialist Hospital
in Riyadh, Saudi Arabia. The inclusion criteria were
Saudi adults who had visual impairment that ranged
from low vision to total blindness. Subjects who were
uncooperative, systemically ill or had other disabili-
ties were excluded from the study.

The study protocol was approved by the ethical
committee of College of Dentistry Research Center in
King Saud University and permission was obtained
from the managers of The Blind Association Charity
and King Khaled Eye Specialist Hospital to interview
the visually impaired Saudi adults and do clinical
periodontal examination.

Prior to the interview, the nature and purpose of
the study were explained to the enrolled subjects. The
participation was voluntary and written informed
consents were obtained. The interview composed of
questions about demographics, vision status and oral
hygiene practices. The questions were developed by
reviewing the literature and some modifications were
made. They were written in Arabic language and
validated through a pilot study.

The clinical periodontal examination was con-
ducted in the charity and hospital after seating the
study subject in an ordinary chair using penlight,
gloves, masks, wrapped and sterilized mouth mirrors,
explorers and periodontal probes. The examination
consisted of the assessments of the plaque index (PI)10

and bleeding upon probing (BOP).11 Probing pocket
depth (PPD) and clinical attachment level (CAL) were
also recorded on six sites per tooth (mesiobuccal,
midbuccal, distobuccal, mesiolingual, midlingual, and
distolingual) using the manual periodontal probe (Wil-
liams, Hu Friedy, USA). All third molars, retained
roots and teeth which were partially impacted, badly

broken or inaccessible for examination were excluded.
After clinical examination, the subjects received oral
hygiene instructions, toothbrushes, tooth pastes and
dental floss.

The interview and clinical oral examination were
performed by two dentists who were trained and cali-
brated for reproducibility before the start of the study.
Investigator calibration was conducted by following
the calibration protocol of Araujo et al.12 and the
standard error (SE) of measurement was calculated.
The trained dentists were able to provide reproducible
measures below 0.5 mm.

The collected data were statistically analyzed us-
ing the Statistical Package for Social Sciences (SPSS)
version 15. The responses to the interview questions
were recorded in numbers (N) and percentages (%).
The PI and BOP scores were calculated as the percent-
age of sites with plaque or bleeding over the total
number of sites charted. The clinical parameters (PI,
BOP, PPD and CAL) were expressed as means ±
standard deviations (SD). The associations between
the clinical parameters and demographic data were
statistically analyzed with the unpaired Student-t test
and the statistical significance was set at P < 0.05.

RESULTS

Fifty two subjects fulfilled the inclusion criteria
and were enrolled in the study. The ages ranged
between 18 to 87 years (mean age was 30 ± 14.3 years).
Of these, 24 were males, 47 were educated and 17 were
blind. Upon clinical examination, the mean PI was
65.6 ± 23.2 and BOP was 31.6 ± 18.2. In 48 subjects,
PPD was 4 mm or less and there was no clinical
attachment loss (Table 1). Table 2 presents the plaque
and gingival bleeding scores of the study sample. More
than 20% of plaque and gingival bleeding were scored
in 49 (94.2%) and 36 (69.2) subjects respectively. The
results of oral hygiene practices are shown in Table 3.
47 (90.4%) subjects practiced different oral hygiene
measures. However, only 11 (21.2%) subjects brushed
their teeth twice or more daily and only one adult used
the dental floss. Regarding the dental visits, only 12
(23%) subjects used to visit the dentist regularly (once
every 3 or 6 months).
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Table 4 reveals the associations between the par-
ticipants’ demographic data and their plaque and
bleeding scores. Both plaque and gingival bleeding
indices were significantly higher in males than fe-
males (p < 0.01). The plaque and bleeding scores were
higher in older (> 40 years) than younger (< 40 years)
aged subjects and in completely blind individuals com-
pared to the others with low vision, however, the
differences were not found to be statistically signifi-
cant (p > 0.05).

TABLE 1: DEMOGRAPHIC AND CLINICAL
CHARACTERISTICS OF THE STUDY SAMPLE

(n = 52)

Age (years)† 30 ± 14.3
Age range 18 – 87
Gender ‡

Male 24 (46.2)
Female 28 (53.8)

Marital status‡
Married 17 (32.7)
Not married 35 (67.3)

Education ‡
Educated (> secondary level) 47 (90.4)
Not educated  5 (9.6)

Vision status‡
Low vision 35 (67.3)
Blindness 17 (32.7)

PI†65.6 ± 23.2
BOP† 31.6 ± 18.2
PPD‡

< 4mm 48 (92.3)
> 4mm  4 (7.7)

Clinical attachment loss‡
Present  4 (7.7)
Absent 48 (92.3)

†: mean ± standard deviation,
‡: number (percentage) of subjects.

DISCUSSION

This study was designed to assess the oral hygiene
practices and periodontal health status and of visually
impaired Saudi adults in Riyadh, Saudi Arabia. Such
an assessment is considered essential for adequate

TABLE 4: CORRELATION BETWEEN
DEMOGRAPHIC DATA AND PLAQUE AND

BLEEDING SCORES

Demographic PI (%) BOP (%)
variables Mean ± SD Mean ± SD

 Age
< 40 years 26.9 ± 0.60 18.2 ± 0.65
> 40 years 28.6 ± 0.38 22.9 ± 0.95

 P-value 0.1 0.2
 Gender

Male 69. 9 ± 20.1 33.4 ±18.7
Female 61.9 ± 25.3 29.5 ± 17.7

 P-value 0.01* < 0.01*

Vision status
Low vision 65.8 ± 21.7 28.6 ± 16.6
Blindness 64.7 ± 26.7 37.7 ± 19.6

 P-value 0.2 0.2

SD: standard deviation;
*: statistically significant at p-value < 0.05

TABLE 3: ORAL HYGIENE PRACTICES OF THE
STUDY SAMPLE (n = 52)

Oral hygiene practices N %

Practicing oral hygiene
Yes 47 90.4
No 5 9.6

Brushing frequency
> Twice/day 11 21.2
< Once/day 32 61.5
Rarely 9 17.3

Flossing
Yes 1 1.9
No 51 98.1

Use of toothpaste
Yes 6 11.5
No 46 88.5

Use of miswak
Yes 12 23.1
No 40 76.9

Dental visits
Once every 3 months 2 3.8
Once every 6 months 10 19.2
Symptomatic 30 57.7
Never 10 19.2

TABLE 2: PLAQUE AND BLEEDING SCORES OF
THE STUDY SAMPLE (n= 52)

Scores N %

PI (%)
< 20 3 5.8
> 20 49 94.2

BOP (%)
< 20 16 30.8
> 20 36 69.2
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understanding of the oral healthcare needs of this
special group of people and establishing effective pre-
ventive programs.

According to O’Leary et al.10 the goal for individu-
als to maintain periodontal health was to reach levels
of plaque score of 20% or less. In the present study, the
subjects presented unsatisfactory levels of plaque con-
trol as almost 95% of them had PI > 20% with a mean
plaque score of 65.6%. As a result of their unacceptable
plaque control, 70% of the study participants had
widespread gingivitis (> 30% of sites had gingival
bleeding) as there is a general acceptance of high
correlations between the dental plaque and presence
of gingivitis.13-15

Although most of the study subjects were educated
(90.4% completing at least secondary school educa-
tion), it was somewhat disappointing to find that the
majority brushed their teeth less frequently (< once
daily) or rarely and many did not use toothpaste,
dental floss or miswak. In addition, the participants’
behaviors toward dental visits appeared to be inad-
equate as more than 50% indicated symptomatic at-
tendance and 20% have never been to the dentist
before. These findings are in agreement with other
studies that showed limited knowledge on prevention
and preventive dental measures among Saudi
adults.16,17 Such unfavorable habits resulted in poor
plaque control and gingival inflammation. Previous
studies indicated that unfavorable oral hygiene prac-
tices had negative effects on the health of periodon-
tium.18

The observations that both plaque and gingival
bleeding indices were higher in males than females,
older than younger individuals and completely blind
subjects compared to the subjects with low vision are
in agreement with several studies. Grossi et al.19 and
Kinane20 found that periodontal diseases were more
prevalent in older age groups and they considered
ageing as one of the identified risk factors for periodon-
titis. However, Wennström et al.21 reported that peri-
odontal diseases were more prevalent and severe in
the elderly because of the cumulative destruction over
a lifetime period rather than an age – related intrinsic
deficiency or abnormality that affects susceptibility to
periodontal infection. Regarding gender, Grossi et al.22

showed that the periodontal diseases were more preva-
lent and more severe in men than in women. Men are

reported to exhibit poorer oral hygiene and fewer visits
to the dentist than do women.23,24 Furthermore, it has
been suggested that female hormones; especially es-
trogen, are likely to protect against destructive peri-
odontal bone loss25 and this may explain the increase
of periodontal disease seen in men.

Considering the vision status, subjects with low
vision showed a trend toward better plaque and bleed-
ing scores than the blind ones. Other studies also
found that blind people were more likely to have
higher plaque and bleeding scores.5-9

Among the study subjects, four blind adults had
generalized chronic periodontitis (> 30% of sites had
clinical attachment loss and PPD > 4 mm). Those
subjects were the oldest among the study sample and
they never practiced oral hygiene nor visited a dentist
before.

The possible limitations of the present study would
be the small sample size which may not truly represent
the whole visually impaired Saudi adults. So furtherer
studies with a larger sample size are required.

CONCLUSION

Within the limitations of the present study, it can
be concluded that the visually impaired Saudi adults
have poor plaque control and widespread gingivitis as
they unsatisfactorily practice oral hygiene measures
and have limited access to the oral health care provid-
ers. Thus, they need preventive oral health care pro-
grams and increased accessibility to the dental health
care providers.
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