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ABSTRACT
Objective: To determine the influence of oral hygiene habits and practices on the risk of developing
oral leukoplakia.
Design: Case control study.
Setting: Githongo sublocation in Meru District.
Subjects: Eighty five cases and 141 controls identified in a house-to-house screening.
Results: The relative risk (RR) of oral leukoplakia increased gradually across the various brushing
frequencies from the reference RR of 1.0 in those who brushed three times a day, to 7.6 in the
“don’t brush” group. The trend of increase was statistically significant (X2 for Trend : p = 0.001).
The use of chewing stick as compared to conventional tooth brush had no significant influence on
RR of oral leukoplakia. Non-users of toothpastes had a significantly higher risk of oral leukoplakia
than users (RR = 1.8; 95% confidence levels (CI) = 1 .4-2.5). Among tobacco smokers, the RR increased
from 4.6 in those who brushed to 7.3 in those who did not brush. Among non-smokers, the RR of
oral leukoplakia in those who did not brush (1.8) compared to those who brushed was also
statistically significant (95% CL = 1.6-3.8).
Conclusion: Failure to brush teeth and none use of toothpastes are significantly associated with
the development of oral leukoplakia, while the choice of brushing tools between conventional
toothbrush and chewing stick is not. In addition, failure to brush teeth appeared to potentiate the
effect of smoking tobacco in the development of oral leukoplakia.
Recommendations: Oral health education, instruction and motivation for the improvement of oral
hygiene habits and practices; and therefore oral hygiene status, should be among the strategies
used in oral leukoplakia preventive and control programmes.

INTRODUCTION
Tobacco has generally been accepted as the principal
aetiologic factor for oral leukoplakia (1,2). However,
the observation of these lesions in individuals who
do not use tobacco (3,4), has led to the belief that
other factors may also be involved. Among other
factors which have been suspected but whose

significance has not been clearly demonstrated
include poor oral hygiene (5,6). The role of poor oral
hygiene has been accepted mainly on clinical
grounds particularly with the observation of poor
oral hygiene among individuals with oral cancer and
pre-cancer (5). Some authors have even suggested
that the high incidence of poor oral hygiene status
makes it difficult to prove a causal relationship with
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oral cancer and pre-cancer and that there is no direct
evidence to support the hypothesis that declining
rates of oral cancer incidence are due to
improvement in standards of dental health (5).
Poor oral hygiene is a product of plaque and
calculus formation and accumulation. It is
generally accepted that complete failure to
regularly remove plaque or the use of ineffective
plaque removing techniques inevitably results in
poor oral hygiene (7-9). It has also been well
established that the most widely used and effective
means of preventing and controlling plaque and
calculus formation is mechanical intervention,
which most commonly involves brushing to
remove plaque and food debris from the teeth (7,8).
Dentifrices including toothpastes and mouthwashes
have also been claimed to play an important adjunct
role in the improvement of oral hygiene (9,10). If a
true association exists between oral leukoplakia
and poor oral hygiene, then it is expected that
effective brushing of teeth and other oral hygiene
measures would result in a decrease in the risk of
this lesion through improvement of oral hygiene.
It is also worth recalling that respondents reported
frequency of brushing is commonly believed to be
inversely related with oral hygiene status such that
an increase in frequency of brushing is expected to
result in better oral hygiene. One criterion for
testing a causal hypothesis is the demonstration of
a dose response relationship between a risk factor
and a disease outcome. It is, therefore, plausible to
predict that, assuming effective tooth brushing, an
increase in frequency of brushing would result in
a decrease in the risk of oral leukoplakia. The
results of the assessment of other oral leukoplakia
risk factors such as tobacco, alcohol and khat have
been previously published elsewhere (4). The
purpose of this study was to examine the influence
of oral hygiene practices on the risk of developing
oral leukoplakia with emphasis on the role of
respondents reported brushing habits and practices.

MATERIALS AND METHODS
This was a case-control study using population
based groups. A total of 803 persons were screened
for oral leukoplakia lesions in a house-to-house
survey of persons aged 15 years and above aimed
at identifying the study subjects. The screening
yielded 85 oral leukoplakia cases identified on the
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basis of clinical diagnosis as earlier described (4).
One hundred and forty one controls matched for
sex, age (± 3 years) and cluster origin were also
identified for comparison. The procedures for
sample size estimation, clinical examination,
definition and identification of cases and controls
have been previously described (4).
For the cases and controls identified,
information was obtained on their current tooth
brushing habits, frequency of brushing, tools used
for brushing and their use of toothpastes and
mouthwashes. The respondents were also
interviewed on their tobacco smoking habits. A
structured questionnaire was used for this purpose.
Data analysis: The group that reported brushing teeth
was regarded as the one with lesser risk of oral
leukoplakia than the “don’t brush” group. Classified
among the “don’t brush” group were individuals
who brushed their teeth infrequently such as once a
week, only on weekends, end of month, on
Christmas day, when going for a visit or when going
to church. Similarly, the group with the highest
frequency of brushing (three times a day), was
regarded as the one with the lowest risk of this
lesion. Users of dentifrices were regarded as being
at lesser risk than non-users, while users of
conventional tooth brush were regarded as being at
lower risk than users of chewing stick based on the
commonly held belief that the former is more
effective than the latter in plaque removal.
Since tobacco smoking has previously been
shown to be the most important risk factor
associated with the development of oral leukoplakia
in the study community (4), it was necessary to
consider this factor in the analysis. The group that
“brushed/never smoked” was regarded as the one
with the lowest risk while the “don’t brush/ever
smoked” group was regarded as the one with
highest risk.
The relative risk (RR) of oral leukoplakia as
estimated from the Odds Ratio was computed from
2 x 2 tables by comparing the group(s) at higher risk
with the one at lowest risk. Chi-square (X2) tests of
significance were performed and 95% confidence
intervals (CI) estimated with the level of significance
being accepted at the 5% level.
Where the trend in the change of RR across the
various levels of exposure was studied, X2 test for
trend was computed.
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RESULTS
Of the 226 case-control respondents, 66.8% claimed
they brushed their teeth at least once in a day
(Table 1). The percentage of those who brushed was
higher in controls (72.35) than in the case group
(57.7%). While the percentage of controls who
brushed once a day was almost equal to that of cases,
the percentage of controls who brushed twice and
thrice a day was higher in the control than in the
case group.
Regarding the tools used for brushing,
conventional toothbrush was the most commonly
used by both cases and controls (Table 1). The
percentage of users of conventional toothbrush and
that of users of the traditional chewing stick were
both higher in controls than in the case group. The
majority (58%) of the case/control respondents
claimed to use toothpaste when tooth brushing. The
percentages of users for the various brands of
toothpaste were 30.5% (n = 69) for Close-up, 18.1%
(n = 41) for Colgate, 8.0% (n = 18) for Macleans, 3.1%
(n = 7) for Aquafresh, 0.9% (n = 2) for Sensodyne
and 2.2% (n = 5) for other brands combined.
Although the percentage of toothpaste users was
higher than that of non-users in both cases and
control groups, (Table 1), the percentage of
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toothpaste users in the control group (63.3%) was
higher than that in the case group (42.2%). None of
the respondents used any of the conventional
mouthwashes. Six of the controls and none of the
cases used salt water for rinsing their mouth.
To determine the influence of the frequency of
brushing on the risk of oral leukoplakia, the various
lower frequency of brushing categories were
compared with the group with the highest frequency
of brushing (three times in a day). The Relative Risk
(RR) of oral leukoplakia increased with the decrease
in the frequency of brushing from 2.2 in those who
brushed twice a day to 7.6 in those who didn’t brush
at all (Table 2). The trend of increase was statistically
significant (X2 for Trend = 10.32, p = 0.00l). The RR
was also statistically significant in each of the
frequency of brushing categories.
When users of traditional chewing stick were
compared with users of conventional toothbrush, the
RR was almost unity (Table 3). However, the RR of
oral leukoplakia in those who brushed their teeth
without toothpaste was significantly higher than that
in those who brushed their teeth with toothpaste
(Table 4). None of the respondents studied used any
of the conventional mouthwashes, whose role in
influencing the risk of developing oral leukoplakia
could not, therefore, be assessed. The influence of

Table 1
Distribution of respondents by their tooth brushing habits and practices
Tooth brushing habits and practices
Don’t brush
Brushes at least once a day
No recorded response
Frequency of brushing/day
Once
Twice
Three times
Type of tool used for brushing
Conventional toothbrush alone
Traditional chewing stick alone
Both conventional toothbrush and traditional
chewing stick
Use of toothpastes when brushing
Brushes with toothpaste
Brushes without toothpaste

Cases
No. (%)

Controls
No. (%)

Total Cases + Controls
No. (%)

36
49
0

42.0
57.7
0.0

38
102
1

27.0
72.3
0.7

74
151
1

32.7
66.8
0.4

40
8
1

47.1
9.4
1.2

65
29
8

46.1
20.6
5.7

105
37
9

46.5
16.4
4.0

40
6
3

47.1
7.1
3.5

84
16
2

59.6
11.4
1.4

124
22
5

54.9
9.7
2.2

41
8

48.2
9.4

92
10

65.3
7.1

133
18

58.9
8.0

76

EAST AFRICAN MEDICAL JOURNAL

brushing on the risk of oral leukoplakia among
tobacco smokers and non-smokers was studied by
comparing the various brushing and smoking
categories with the group consisting of those who
brushed their teeth and never smoked and which was
regarded as the lowest at risk group
(Table 5). In non-smokers, the RR of oral leukoplakia
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in those who did not brush their teeth (1.8) was weak
but significantly higher than that in those who brushed
their teeth (95% CI = 1.6-3.8). For the categories with a
history of smoking tobacco, the RR increased from 4.6
in those who brushed their teeth to 7.3 in those who
did not brush. The RR was statistically significant for
each level of exposure (P<0.001).

Table 2
The influence of frequency of brushing teeth on the risk of oral leukoplakia
Frequency per day
Three times
Twice
Once
Don’t brush

Cases

Controls

RR

95% Cl

1
8
40
36

8
29
65
38

Reference
2.2
4.9
7.6

2.0-13.6
3.4-22.1
4.4-28.2

X2 for Trend = 10.32, p = 0.00l.
Table 3
Influence of tools used for brushing teeth on the risk of oral leukoplakia
Tools used for
brushing teeth
Conventional toothbrush
alone
Traditional chewing
stick alone
Don’t brush

Cases

Controls

RR

95% CI

40

84

Reference

-

6

16

0.8

0.8-1.7

36

38

2.0

1.5-2.2

Table 4
Influence of toothpaste on the risk of oral leukoplakia when used during brushing of teeth
Toothpaste using habit
Brushes with toothpaste
Brushes without toothpaste
Don’t brush

Cases

Controls

RR

95% CI

41
8
36

92
10
38

Reference
1.8
2.1

1.4-2.5
1.6-2.3

Table 5
The influence of brushing teeth on the risk of oral leukoplakia in smokers and non-smokers
Habit
Brushes, never, smoked
Don’t brush, never smoked
Brushes, ever smoked
Don’t brush, ever smoked
*p<0.001.

Cases

Controls

RR

95% CI

12
6
37
30

61
17
41
21

Reference
1.8
4.6*
7.3*

1.6 - 3.8
2.9 - 5.1
3.6-16.3
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DISCUSSION
The results of this study give credence to the
suspicion that poor oral hygiene may be associated
with the development of oral leukoplakia. Since it
is generally accepted that failure to brush teeth
results in poor oral hygiene, it is most probable that
in our study, the differences observed in the RR of
oral leukoplakia between those who brushed their
teeth and those who did not may be attributed to
differences in oral hygiene status between the two
groups. It is particularly notable that when those
who brushed thrice a day were used as the lowest
at risk group (reference group), a decrease in the
frequency of brushing was associated with a
statistically significant gradual increase in the RR
of oral leukoplakia from 2.2 in those who brushed
their teeth twice a day to 7.6 in those who did not
brush (X2 for trend = 10.32, p = 0.001). Furthermore,
this inverse relationship between the frequency of
brushing and the RR suggested the possibility of a
“dose dependent” relationship between oral
hygiene status and the risk of oral leukoplakia.
The finding that the RR of oral leukoplakia in
users of traditional chewing sticks when compared
with users of conventional tooth brushes was almost
unity may suggest that there are no significant
differences in the effectiveness of these tools in the
prevention and control of plaque formation and
accumulation. Some previous studies have indeed
shown that in individuals with high to moderate
plaque scores, the effectiveness of chewing sticks in
mechanical plaque removal was not significantly
different from that of the conventional tooth brush
(11). However, some traditional chewing sticks have
been claimed to have an added advantage in that,
they have antibacterial effects which may be useful
in plaque control (12-14).
Dentifrices particularly toothpastes and
mouthwashes, are known to play a significant role as
adjuncts to tooth brushing in plaque control
procedures (9,10). The findings in the present study to
the effect that the risk of oral leukoplakia in non-users
of toothpastes was significantly higher than that in
users (RR = 1.8; 95% CI = 1.4 - 2.5) suggest that the
contribution of these products towards the
achievement of better oral hygiene is sufficient to cause
a significant decrease in the risk of oral leukoplakia.
We wish to mention again that, the use of
tobacco has been identified as the principal
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aetiologic factor for oral leukoplakia. In the present
ommunity study, the habit of smoking cigarettes (RR
= 8.4) and smoking Kiraiku (RR = 10.0) have been
previously identified as the most significant risk
factors associated with the development of oral
leukoplakia (4). However, the present findings
suggest tooth brushing has an influence that is
independent of that of tobacco smoking habits (Table
5). In this regard, it is notable that among those who
had never smoked tobacco, the RR of oral leukoplakia
in those who did not brush their teeth (RR = 1.8; 95%
CI = 1.6-3.8), was significantly higher than that in
those who brushed. In addition, among smokers,
failure to brush teeth was associated with an increase
in the RR of oral leukoplakia from 4.6 in those who
brushed to 7.3 in those who did not brush. Apparently,
the effect of failure to brush teeth was strong enough
not to have been masked by the effect of smoking
tobacco. It is most probable that the differences
observed in the RR of oral leukoplakia between
smokers who brushed their teeth and those who did
not may be attributed to differences in the oral
hygiene status between the two groups, with smokers
who did not brush having a poorer oral hygiene.
We acknowledge that in studies of this nature,
there is no easy way of validating respondents’
reported oral hygiene habits and practices. In
addition, the effectiveness of these habits and
practices cannot be evaluated without assessing the
oral hygiene status. In the present study, because of
the nature of the study design, measurement of
plaque and calculus was not done. However, it is
our considered view, as suggested by our findings,
that there is an excess of risk of oral leukoplakia
associated with failure to brush teeth, and, therefore,
by inference, poor oral hygiene status. There is,
therefore, a greater need to recognise the possible
role of poor oral hygiene in the aetiology of oral
leukoplakia. We also conclude that failure to use
toothpastes when brushing is significantly
associated with the development of oral leukoplakia
while the choice between conventional toothbrushes
and chewing sticks as brushing tools was not.
Finally, the inferred role of poor oral hygiene
appeared to potentiate the effect of tobacco smoking
in the development of this lesion.
One of the possible implications of the present
findings is that the improvement of oral hygiene
status may result in reduction of the risk of oral
leukoplakia. This is particularly important for
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smokers who have been reported to have poorer oral
hygiene than non-smokers (15). It also appears
possible that the use of toothpastes when brushing
teeth may play a role in reducing the risk of oral
leukoplakia. We, therefore, recommend that oral
health education, hygiene instructions and
motivation for improvement of oral hygiene status
should be among the strategies used to combat this
pre-cancer lesion. In addition, we recommend
further studies in which a causal hypothesis of the
relationship between poor oral hygiene and oral
leukoplakia is tested through the direct
measurement of plaque and calculus.
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