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The relationship hetween chewing sticks (Miswak) and
periodontal health. H. Relationship to plaque, gingivitis, pocket depth,
and attachment loss
Mohamed A. Eid* / Abdullah R. Al-Shammery** / Hassan A. Selim***

For centuries, ehewing sticks have been used as a tooth-cleaning device. One of the
most commonly used types is known as the Miswak. Despite its common use. few studies have examined possible effecls on the gingiva and the surrounding structures. The
purpose of this study was to examine the relation.^hip between Miswak and periodontal
health. The incisors, canities. and premolars were examined in 236 patients. Al! patients
were interviewed regarding their demographic data, oral hygiene habits, and use of
Miswak. Clinical examination ineluded scoring of plaque, gingival inflammation, poeket
depths, attachment loss, atid gingival recession. Patients were divided into three groups:
a Miswak group, a toothbrush group, and a Miswak/toothbrush group. The resiiUs of
this study indieated that use of the Miswak may influence plaque accumulation and
periodontal health. (Ouintessence Int 1990:21:1019-1022.)

iDtroduetion
Traditionally, chewing sticks have been used as a
tooth-cleaning device.'- Despite the introduction of
modem oral hygiene devices (the toothbrush), in many
African and Asian societies chewing sticks still remain
the only method used to clean the teeth,'' About seven
plants have been found to be the natural sources for
several of-these hygiene remedies.' One of the most
common types is known as the Miswak. It is obtained
from the plant Salvadora pérsica, which grows mainly
in Saudi Arabia and in other parts of the Middle
East.-"* The Miswak is widely used by Moslems,- •' and
among some is considered a tradition and a spiritual
habit.'-^

The value of chewing sticks is believed to be in their
mechanical cleansing action. Several reports have
claimed that they are effective in reducing plaque and
gingival inflammation.''"'^ Studies on Miswak, however,
are lacking. The purpose of this study was to examine
the relationship between Miswak and periodontal
health. This paper is the second of a three-part series.
Part I reviewed the current literature and presented
information on the oral hygiene habits and attitude
toward use of Miswak of the study population.' Part
i n will investigate the relationship between Miswak
and gingival recession.'

Method and materials
Research design

* Assistant Professor, Division of Periodontics. King Saud LJniversity. College of Dentistry, PO Box 60169, Riyadh 11545,
Saudi Arabia.
*' Assistant Professor and Vice Dean. Departmeni of Restorative
Dentistry, King Saud Universily.
'** Lecturer. Depurtment of Restoralive Dentistry, King Saud
University,

Quintessence International

^ f

Volume 21, Number 12/1990

A total of 236 Saudi Arabian patients were included
in the study. Patients were selected from those presenting for routine dental examination in the screening
clinic of the College of Dentistry at King Saud University. All patients were interviewed regarding their
oral hygiene habits and use of Miswak. Clinical examination included scoring of plaque, gingival inflammation, pocket depths, attachment loss, and gingival
recession. The teeth selected for examination were the
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maxillary and mandibular anterior teeth, including
both premolars. Patients were then divided into Ihree
groups: a Miswak group, a toothbrush group, aud a
Miswak/toothbrush group.

Table 1 Distribution of error associated with reproducibility determinations
Difference
between readings

Clinical measurements
Results of the interviews' indicated that the Miswak
is mainly used on the facial surfaces. Hence all chnical
measurements were performed on the midfacial surfaces.
Pocket depth, attachment loss, and gingival recession were measured with a calibrated Williams' round
No. 14 probe. Attachment loss was calculated as the
difference between the pocket depth and the distance
from the gingival margin to the cementoenamel junction. All measurements were recorded to the nearest
millimeter.
The presence or absence of plaque at the faciogingival margins was scored according the criteria ofthe
plaque index of Silness and Loe-'"
Bleeding on probing is considered oneof theeadiest
cfinical signs of gingival infiammation. The presence
or absence of bleeding after gentle probing for plaque
was evaluated (0 = no bleeding; 1 = bleeding).
Examiner reproducibility
A test of examiner reproducibility was conducted
prior to the start of the study. The use of plaque and
bleeding indices precluded a reproducibility study. Reproducibihty for pocket depths and attachment loss
was expressed as the percentage of agreement between
repeated measurements. Ten patients were selected
from the screening clinic and were re-examined at least
1 hour after the first examination- The méthodologie
error was calculated with the equation

0
±1
-1-2

Percent of observations
Pocket depths Attachment loss
86.3
13.7
0.0

61,5
38.5
0.0

by assessment of bleeding, pocket depths, attachment
loss, aud gingival recession. All scores were dictated
to the chairside assistant, who recorded them on special forms.
Data analysis
The data were computerized, tabulated, and analyzed
statistically. Frequency distributions of plaque and
bleeding scores were calculated and analyzed by maxillary and mandibular teeth. Mean scores for pocket
depths, attachment loss, and gingival recession were
pooled on midfacial surfaces of all selected teeth. A
one-way analysis of variance was used to test the
hypothesis of equal effects in the three test groupsIf the hypothesis of equal effects was rejected at the
P < .05 level of significance when the analysis of
variance was used, Scheffe's method for mtiltiple
comparisons of treatment was nsed to determine
which of the pairs differed.
Results
The demographic profile of the study population and
their oral hygiene habits are presented in part I.' The
relationship between Miswak and gingival recession
will be presented in part III.'

where D is the sum of the difference between duplicate
measurements and A* is the number of duphcate measurements.
All examinations throughout the study were performed by two examiners. The patients were interviewed by one examiner.- The participants then moved
to another chair for assessment of their periodontal
situation. All clinical measurements were carried out
by a second examiner. The sequence of scoring was
always the same: assessment of plaque was followed
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Methodologie error
The percentage of reproducibihty and méthodologie
error for pocket depth and attachment loss were
86-3% {S - 0.23) and 61.5% (S = 0.4), respectively
(Table 1). An acceptable level of reproducibihty was
established before the start of the study. A majority
of the errors between first and second examinations
were within -I- 1.0 mm.
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Table 2 Mean plaque scores* in maxillary and mandibular teeth

Oral hygiene aid
Miswak
Toothbrush
Miswak/toothbrush

Maxillary teeth Mandibular teeth
Mean + SD
Mean + SD
1.36 ± 0.74
1.35 ± 0.72

1.33 + 0,70
1.31 + 0.72

1.56 -I- 0.78

1.35 + 0.71

Table 3 Mean bleeding scores* in maxillary and
mandibular teeth

Oral hygiene aid
Miswak
Toothbrush
Miswak/toothbrush

Maxillary teeth Mandibular teeth
Mean + SD
Mean + SD
0.67 + 0.34
0.63 + 0.36

0.54 + 0.35
0.52 -I- 0.34

0.58 + 0.32

0.53 + 0.37

' Scored according to the scale of Silness and Loe.'

' 0 = no bleeding; 1 = bleeding.

Clinical measurements

Di.scussion

Of the patients studied, 29% used the Miswak, 40%
used the toothbrush, and 30.8% used both Miswak
and toothbrush.'
Table 2 shows the mean plaque scores of the three
test groups m maxillary and mandibular teeth. Analysis of variance indicated no statistically significant
differences. Frequency distribution of plaqtie scores
was evenly distributed.
The mean bleeding scores are shown in Table 3. No
statistically significant differences were noted among
the test groups. Frequency distribution of bleeding
sites showed that in the Miswak group bleeding occurred more frequently (36.9%) than it did in the
toothbrush group (32.8%) or the Miswak/toothbrush
group (30.2%).
The mean pocket depth for the study population
was 2.3 (± 1.1) mm. Depths ranged from 1.0 to 9.0
mm. Analysis of variance indicated significant differences (F < .05) among all the test groups. The toothbrush group had smaller pocket depths (1.6 ± 0.8
mm) than did either the Miswak group (1.7 ± 0.7
mm) or the Miswak/toothbrush group (1.8 ± 0.7
mm). It was surprising that the Miswak/toothbrush
group had the deepest pocket depth. Multiple comparisons showed that all the three groups were statistically significantly different (P < .05) from each
other.

Results of the present study are peculiar to a selected
population. All patients in this study were familiar
with the Miswak and most of them had been using it
for a long time.' The results, therefore, cannot necessarily be applied to other populations, in whom the
ability to use the Miswak and/or the toothbrush may
not be quite similar.
The results of this study revealed no differences in
plaque scores between Miswak and toothbrush users.
This demonstrates that Miswak users were able to
eontrol plaque as effectively as those subjects who
used a toothbrush. This is in agreement with Olson,'
who reported that a different type of ehewing stick,
known as the Ethiopian Meffaca, was as effective as
the toothbrush in removing oral deposits.
The fact that no differences among groups were observed in gingival inflammation, assessed as bleeding
on probing, may result from the chemical effects of
Miswak on the gingivae. Several studies have reported
that the Miswak possesses antibaeterial properties
that inhibit plaque formation.'"^ The present finding
is also in accord with that of El-Mostehy et al,' who
found even less gingival inflammation in a test group
that used Miswak powder than in a different group
that used toothpaste. It should be noted, however, that
their study- was based only on calculated means and
the results are inconclusive.
The present study showed that Miswak users had
deeper pocket depths on midfacial surfaces than did
toothbrush users (P < .05). The Miswak/toothbrush
users had even deeper pocket depths than did either
the Miswak or toothbrush groups alone. The observation that the Miswak/toothbrush group had significantly (P < .05) more attachment loss than did the
Miswak or the toothbrush group alone was unexpected. A possible explanation might be that the sub-

Mean attachment loss for the study population was
1.7 + 1.2 mm. Aualysis of variance showed statistically
significant differences ÍF < .05) among the test
groups. Multiple comparisons showed that the Miswak/toothbrush group had more attachment loss (1.7
mm) than did either the Miswak or toothbrush groups
(1.6 mm). No differences in attachment loss were observed betweeti the Miswak aud the toothbrush
groups.
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jects in Ulis group were using the Miswak tnore frequently than they were the toothbrush. This is an important finding, because it supports the belief that
negative impacts on the gingiva tnay result from aggressive or itnproper toothbrushing techniques."''' It
is conceivable that the combined effects of Miswak
and the toothbrush, used improperly or aggressively,
may be responsible for this damage. Prelirninary data
from part III of this study^ indicate that the Miswak
may be associated with gingival recession. This assumption is also in accordance with the conclusion of
Yonnes and El-Fngebawi,'-^ that the high incidence of
gingival recession found in Saudi schoolchildren is
most hkely a result of the comtnon use of Miswak.
Although this study suggests that the Miswak may
have some potential usefulness as an oral hygiene aid,
the results should be ittterpreted with some caution.
First, it should be noted that the efficiency of Miswak,
or any oral hygiene deviee, is partially dependent on
its ability to achieve coverage of all sites. In this study,
no attempt was made to examine lingual or interproxitnal surfaces, on which plaque is more likely to
accumulate. Nevertheless, the data indicated that, at
least on the tnidfacial surfaces of the anterior teeth
and the premolars. the Miswak was as effective as the
toothbrush wa.s in achieving plaque control atid was
associated with the same degree of gingival inflammation.
It is also important to realize the problems associated with relating oral health to external variables.
Variables, such as the type of oral hygiene device (Miswak), method of application, size, etc, may all have
an additive effect. Further analysis of the data indicated that these variables had some effects, although
they were not always substantial when considered in
isolation. Ideally, this study would have provided more
intertreatment comparisons if these variables were
considered in the analysis. However, for the purpose
of this study, this was not intended. A subsequent
report will take into consideration the interaction of
these variables.
Summary
The resuhs indicated that use of Miswak may reduce
plaqne accumulation but negatively affect periodontal
health on midfacial surfaces of anterior teeth and premolars in a selected Saudi Arabian population. The
exact mechanism is uncertain. But it appears that the
chemical effect of Miswak combined with the mechanical action of its fibers may have some acfion.
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Future clinical trials are needed to determine the
effects of Miswak on periodontal health. This will be
particularly relevant for this population, among
whom Miswak is considered a tradition and a spiritual
habit.
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