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Abstract. The objective of this study was to assess the effectiveness of oral hygiene 
education kits (OHE kits) and 0.05% sodium fluoride mouth rinse among visu-
ally impaired students (VIS) in Bangkok, Thailand. Seventy-five VIS aged 10-12 
years were included in the study and examined for plaque index (PI), gingival 
index (GI) and mutans streptococci (MS) salivary levels at baseline and after in-
tervention. The subjects were then randomly divided into three groups. Group 1 
received OHE kits and 0.05% NaF mouth rinse and brushing instructions. Group 2 
received only the OHE kits and brushing instructions. Group 3 (control) received 
only brushing instructions. PI, GI and MS levels, were reassessed 3 months after 
intervention. Pre- and post-intervention evaluation data were compared with 
the Wilcoxon match-pairs test (p<0.05). The post-intervention results were sig-
nificantly better in all 3 groups compared to the pre-intervention result (p<0.01). 
Group 1 had the lowest PI and the PI was significantly lower than the other groups 
(p<0.05). The GI was significantly lower in Group 1 than Group 3, Group 2 than 
Group 3 (p<0.05). MS level was reduced significantly in group 1 and 2 compared 
to control (p< 0.001, p=0.038, respectively). All groups showed the reduction of 
PI, GI, and MS levels. However, students who either received OHE kits with or 
without sodium fluoride mouthrinse showed significantly lower gingival index 
and lower number of MS than control group.
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20/200 or a corresponding visual field loss 
to less than 20 degrees in the better eye 
with best possible correction. Blindness is 
defined as visual acuity of less than 20/400 
or a corresponding visual field loss to less 
than 10 degrees in the better eye with best 
possible correction. Visually impaired 
child (VIC) may have either low vision or 
blindness. Sixty-six percent of VIC report 
difficulty in tooth brushing which leads to 

INTRODUCTION

Low vision is defined by the World 
Health Organization (WHO, 1992) as visu-
al acuity of less than 20/60 but better than 



EffEctivEnEss of oHE Kit and fluoridE MoutHrinsE aMong vis

Vol  46  No. 2  March  2015 355

an inadequate plaque removal and poor 
oral hygiene (Ahmad et al, 2009, Shetty 
et al, 2010). Their visual impairment put 
them at higher risk or developing gingival 
inflammation and dental caries compared 
to non-VIC (Ahmad et al, 2009; Dean et al, 
2011). A number of studies have reported 
VIC have a higher caries prevalence than 
non-VIC (Al-Qahtani and Wyne, 2004; 
Jokic et al, 2007; Reddy and Sharma, 2011).  
It is a challenge for VIC to follow regular 
oral hygiene instructions (OHI) because 
they learn by touch. Thus, OHI must be 
modified to fit them. The recommended 
method is using a finger to locate the teeth 
position, know the differences in tooth 
anatomy and place the toothbrush in the 
right area. A dentist can guide them by 
place child’s hand on top of the dentist’s in 
order to demonstrate to them the correct 
brushing motion (Lebowitz, 1974). 

One study reported electric tooth-
brushes are more effective for visually 
impaired children (Sharma et al, 2012) but 
another study found no differences be-
tween brushing techniques (Smutkeeree  
et al, 2011). Both of these studies among vi-
sually impaired students (VIS) measured 
the differences using mean of plaque in-
dexes and gingival inflammation levels. 
Some researchers have focused on the oral 
health education program rather than the 
brushing technique or type of toothbrush 
(Scardina et al, 2008; Hebbal and Ankola, 
2012; Kadkhoda et al, 2014). Oral health 
education programs are used to motivate 
oral hygiene care behavior. The results of 
previous studies about oral health educa-
tion program are inconclusive (Yalcinkaya 
and Atalay, 2006; Scardina et al, 2008; 
Kadkhoda et al, 2014). One study found 
no change in oral health after oral health 
education programs (Scardina et al, 2008). 

The addition of using chemical plaque 
control agents as a part of a preventive 

program might help improve oral hygiene 
among VIC. A low concentration of fluo-
ride can effectively inhibit carbohydrate 
metabolism of oral streptococci and growth 
of S. mutans which are associated with den-
tal caries (Tanzer et al, 2001, Yoshihara et al, 
2001; Kaneko et al, 2006). Colonization with 
MS at a young age is a major risk factor 
for caries development (Tanzer et al, 2001; 
Shetty et al, 2010). The salivary MS level 
is a useful monitor for caries activity and 
response to preventive measures (Tanzer 
et al, 2001).  

Fluoride mouth rinse is effective in 
controlling caries and reducing MS level 
among children (Yoshihara et al, 2001, 
Zanela et al, 2002; Kaneko et al, 2006). So-
dium fluoride (NaF) mouth rinse is com-
monly used because its effectiveness, ease 
of formulation and storage, low cost and 
lack of taste or tooth staining (Hind, 1999). 

The Department of Pediatric Den-
tistry, Mahidol University has developed 
an oral hygiene education (OHE) kit for 
VIC.  The kits comprised of an illustrated 
book written in braille and a DVD with 
a video presentation. The subject matter 
covers basic knowledge about teeth, oral 
hygiene, diet for healthy teeth, oral diseas-
es including dental caries, gingivitis and 
periodontal disease and treatment. Sev-
eral studies have been done to evaluate 
the effectiveness of oral hygiene instruc-
tions, oral health education programs and 
the use of antimicrobial supplements for 
VIC (Kaneko et al, 2006; Ahmad et al, 2009; 
Kadkhoda et al, 2014). However, none 
have studied the effectiveness of the pro-
gram supplemented with fluoride mouth 
rinse among VIC. The purposes of this 
study were to evaluate the effectiveness 
of the OHE kit alone and the kit combined 
with 0.05% NaF mouth rinse among VIS 
by evaluating with the plaque index (PI), 
gingival index (GI) and salivary MS level. 
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MATERIALS AND METHODS

Mouth rinse preparation
The 0.05% NaF was prepared by 

the Department of Pharmacy, Faculty 
of Dentistry, Mahidol University. Each 
bottle contained 10 ml of mouth rinse for 
a single use. 
Subject selection 

This randomized control clinical trial 
study was approved by the ethics commit-
tee for human research of the Faculty of 
Dentistry/ Faculty of Pharmacy, Mahidol 
University. The purpose of the study and 
the risks and benefits were explained to 
the parents and participants and informed 
consent was obtained prior to participa-
tion. We studied 75 visually impaired 
students aged 10-12 years who attended 
the Bangkok School for the Blinds. All 
subjects were healthy and able to rinse 
well without swallowing the mouth 
rinse. Subjects who had at least 1 cavity 
or plaque index score of ≥ 2 (Silness and 
Loe, 1964) categorized as moderate to se-
vere inflammation were accepted.  Subject 
who had received antibiotics during the 
1 month prior to the study or had a pro-
fessional fluoride application during the 
2 weeks prior to the study or during the 
study, were excluded. Subjects who had 
been taking regular fluoride supplements 
were also excluded. 

Pediatric dentist performed an oral 
examination and determined the num-
ber of decayed, missing and filled teeth 
(DMFT) then performed full mouth scal-
ing and polishing. Two weeks later, a 
plaque index (PI), gingival index (GI)  and 
salivary MS level (assessed by a Dento-
cult® SM Strip; Orion Diagnostica, Espoo, 
Finland) were determined and used as a 
baseline. Subjects were then randomly 
divided into three groups, each receiving 
the same brushing technique instruc-

tions: Group 1 subjects received an OHE 
kit and 0.05% NaF mouth rinse; Group 2 
subjects received an OHE kits only; Group 
3 subjects did not receive any additional 
intervention. The MS level, PI and GI were 
reassessed 3 months later. All participants 
used the same amount of fluoride tooth-
paste to minimize the quantity of topical 
fluoride used daily.
Statistical analysis

Data were analyzed with SPSS ver-
sion 18.0 (IBM, Armonk, NY). The mean 
of PI, GI and MS levels were calculated. 
The Kolmogorov-Smirnov (KS) test was 
used to test the distribution of the data. 
Differences among three groups were 
analyzed using the Wilcoxon match-pairs 
signed rank test. A p <0.05 was considered 
statistically significant.

RESULTS
Baseline

Of the 75 visually impaired students 
included in the study, 53.3% were boys and 
46.7% were girls. There were no significant 
differences among the three groups by sex, 
age, and number of dmft/DMFT. The mean 
number of DMFT for each group were 
shown in Table 1.The mean baseline MS 
levels for the 3 groups were not statistically 
different from each other.
Three month follow-up exam results

At 3 months, the mean PI and GI for 
all the groups improved significantly from 
baseline. The mean MS level improved 
significantly in group 1 and 2 by 3 months 
but not in group 3 (control) (Table 2, 3, 4). 

DISCUSSION

The prevalences of dental caries and 
gingivitis are higher among VIC (Vigne-
hsa et al, 1991; Shyama et al, 2001; Jokic 
et al, 2007). In Thailand, an oral hygiene 
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Table 1
Mean age, dmft/DMFT, and MS levels of all VIS in three groups.

   Groups  

Mean 1 2 3
  (OHE+ 0.05% NaF) (OHE) Control

Age 11.16 10.88 11.76
Male/female 13/12 13/12 14/11
dmft 0.24 0.36 0.28
DMFT 1.6 1.76 1.52

dmft, decayed, missing, and filled primary teeth; DMFT, decayed, missing, and filled permanent 
teeth; OHE, oral hygiene education; MS, mutans streptococci; NaF, sodium fluoride; VIS, visually 
impaired student.

Table 2
Mean plaque index, gingival index and salivary MS levels among VIS group.

   Groups  

Mean 1 2 3
  (OHE+ 0.05% NaF) (OHE) Control

 Plaque Index   
    Baseline 2.47 ± 0.19a 2.56 ± 0.19a 2.50 ± 0.19a

    3 month 1.35 ± 0.12b (p<0.01) 1.44 ± 0.12b (p<0.01) 1.59 ± 0.76b (p<0.01)
Gingiva Index    
    Baseline 1.59 ± 0.19a 1.58 ± 0.18a 1.52 ± 0.19a

    3 month 1.04 ± 0.05b (p<0.01) 1.04 ± 0.06b (p<0.01) 1.18 ± 0.11b (p<0.01)
MS levels     
    Baseline 1.32 ± 0.75a 1.28 ± 0.74a 1.32 ± 0.80a

    3 month 0.76 ± 0.52a, b (p<0.01) 0.80 ± 0.71a,b (p=0.038) 1.12 ± 0.67a (p=0.244)

OHE, oral hygiene education; MS, mutans streptococci; NaF, sodium fluoride; VIS, visually impaired 
student. Wilcoxon matched-pair signed rank test showing significant difference (p<0.05). Sharing 
the same superscript letter (within rows) means not significantly different. 

Table 3
P-value of the difference of plaque 

index (PI) among 3 groups at 3 months.

Group p-value

1 and 2 <0.05
1 and 3 <0.05
2 and 3 <0.05

Wilcoxon matched-pair signed rank test show-
ing significant difference (p<0.05).

care protocol for VIC has not yet been es-
tablished. This is the first study of using 
OHE kit combined with NaF mouth rinse 
among VIS. Our results showed a reduc-
tion of PI, GI and MS levels among VIS 
who received either the OHE kit alone or 
the kit combined with NaF mouth rinse. 
This is different from a previous study that 
showed no improvement with the OHE kit 
alone (Scardina et al, 2008)  possibly due 
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Table 4
P-value of the difference of gingival 

index (GI) among 3 groups at 3 months

Group p-value

1 and 2 >0.05
1 and 3 <0.05
2 and 3 <0.05

Wilcoxon matched-pair signed rank test show-
ing significant difference (p<0.05).

to a different age range. One study done 
among non-visually impaired subjects 
found no different in the mean MS level 
one month after using 0.05% NaF mouth 
rinse (Zanela et al, 2002). 

A limitation of our study was not as-
sessing participant compliance directly; 
however, we believed the reported com-
pliance levels are accurate since they 
reflect the result. We attempted to control 
for confounding factors by recruiting all 
the subjects from a boarding school which 
reduced the variation in eating habits, oral 
health care attitude influenced by family 
and their oral care.  Our result suggest if 
mechanical plaque control is performed 
correctly, it can result in a reduced MS 
level. 

The OHE kit was designed to teach 
the use of touch to brush more effectively. 
The additional use of NaF mouth rinse 
gave an additional benefit. The visually 
impaired subjects in this study had mild 
to moderate caries rates, gingival inflam-
mation level and the MS levels. A study 
with a larger sample size and higher MS 
levels might better test the effectiveness of 
the OHE kit and NaF mouth rinse. 

In summary, this study found PI, GI 
and MS levels improved in all groups. The 
greatest reduction was seen in the group 
that received both OHE kits and NaF 
mouth rinse. The VIS awareness of oral 

health was improved with the OHE kit, 
which result in better oral health.
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