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The efficacy of woodsticks
on plaque and gingival
inflammation:

a systematic review

Abstract: Objective: To review the literature on whether a
hand-held triangular woodstick, as compared with no adjunct
or other interdental cleaning device in addition to daily
toothbrushing, can improve clinical parameters of gingival
inflammation. Material and Methods: MEDLINE and the
Cochrane Central Register of Controlled Trials (CENTRAL)
were searched through February 2008 to identify appropriate
studies. Plague and gingivitis were selected as outcome
variables. Results: Independent screening of the titles and
abstracts of 181 MEDLINE and 65 CENTRAL papers yielded
seven publications with eight clinical experiments that met the
eligibility criteria. The improvement in gingival health, as
observed in seven studies, represents a significant incremental
benefit realized by the use of triangular woodsticks. None of
the studies that scored plague demonstrated any significant
advantage to the use of woodsticks, as opposed to alternative
methods, in gingivitis patients. Conclusion: Evidence from
controlled trials, most of which were also randomized, shows
that woodsticks do not have an additional effect on visible
interdental plaque or gingival index, but do, however, provide
an improvement in interdental gingival inflammation by
reducing the bleeding tendency.

Key words: bleeding; gingivitis; plaque; systematic review;
toothpicks; woodsticks

Introduction

Plaque control through daily oral hygiene is the key to the pre-
vention of gingivitis and periodontitis (1) as it is causally related

to the important aetiological factor in these diseases (2-5).



T'oothbrushing is probably the most important and common
oral hygiene practice; however, it does not provide adequate
interdental hygiene. This is especialy true in dentitions where
proper contact relationships exist between adjacent teeth. In
other words, only part of the total circumference of each indi-
vidual tooth is cleaned by brushing alone. Epidemiology and
general clinical experience show that in almost all patients, the
interdental areas, especially those in the posterior region, con-
tain accumulations of soft and/or hard deposits (6). Therefore,
the aim of modern oral hygiene programmes must be to place
a major emphasis on the interdental and aproximal areas of the
dentition (7). The most appropriate interdental hygiene aids
must be selected for each individual patient, with the choice
depending for the most part on the size and shape of the inter-
dental spaces as well as on the morphology of the interdental
surfaces of the teeth (8).

Picking at teeth may well be one of humanity’s oldest hab-
its, and the woodstick one of the earliest tools. In primitive
man, woodsticks were used simply for the removal of an
unpleasant subjective sensation. However, the evolution of the
primitive woodstick took an alternative pathway in the more
acquisitive societies where it became part of a personal care
kit along with a depilatory tweezer and an ear wax scoop (9).
Originally, dental woodsticks were advocated by the dental
profession as ‘gum massagers’ to be used to massage inflamed
gingival tissue in the interdental areas to reduce inflammation
and encourage keratinization of the gingival tissue (9).

Woodsticks are designed to allow the mechanical removal of
plaque from interdental surfaces. They are fabricated from soft
wood to improve adaptation to the interdental space and to
prevent injury to the gingiva. Some are hand-held, while
others are designed to be mounted on a handle. Woodsticks
can only be used effectively where sufficient interdental space
is available. They should not be confused with toothpicks,
which are meant simply for removing food debris after a meal
(8). The round toothpick is too thick and too blunt to reach
the lingual half of the tooth when trying to angle it, while the
curved surface of the toothpick provides only point contact
with the tooth surface. For these reasons, no cleaning is per-
formed lingually when using the round toothpick. The rectan-
gular woodstick is also designed inappropriate for interdental
cleaning as the device is too pliable to be able to clean lin-
gually (10). However, a triangular woodstick seems to have the
correct shape to fit the interdental space, according to Waerh-
aug (11).

The tapered form of a triangular woodstick makes it possi-
ble for the patient to angle the device interdentally and even

clean the lingually localized interdental surfaces (12). From
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the results of Bergenholtz ez a/. (10), it may be concluded that
triangular woodsticks with low surface hardness and high
strength values are preferred for interdental cleansing. From
studies performed 77 vivo and from autopsy material, it was
shown that a triangular pointed woodstick inserted inter-
dentally can maintain a plaque-free region 2-3 mm subgingi-
vally (12). The resilience of the gingival papilla allows
cleaning apical to the subgingival margins of fillings (i.e. risk
surfaces for recurrent caries). For open interdental spaces,
common among adults, woodsticks seem most appropriate (13).
In periodontitis patients, the woodstick will depress the papilla
which may help in recontouring the interdental tissues and
consequently preclude the need for periodontal surgery (14).

Woodsticks have the ability to clean the middle part of the
interdental surfaces of teeth in contact; areas that are inacces-
sible to the toothbrush. They are somewhat difficult to use in
the far posterior regions of the jaws because of the lack of
accessibility, and as the triangular cross-section must pass into
the embrasure at a specific angle (15). Woodsticks can only be
used effectively where sufficient interdental space is available.
Woodsticks have the advantage of being easy to use and can
be used throughout the day without the need for special facili-
ties such as a bathroom or a mirror (9).

So far, no systematic reviews (SRs) are available to confirm
the hypothesis that woodsticks are effective interdental
devices in reducing the clinical parameters of plaque and gin-
gival inflammation. SRs are considered the gold standard for
evidence because their strict protocol reduces bias. These
reviews provide a summary of studies that are relevant to a
specific research question (16). The goal of this review was to
evaluate and summarize the available evidence on the effec-
tiveness of the use of triangular woodsticks, in combination
with toothbrushing, in reducing both plaque and the clinical

inflammatory symptoms of gingival inflammation.

Materials and Methods
Focused question

For a patient using a toothbrush, can a hand-held triangular
woodstick, as compared with no adjunct or another interdental
cleaning device, improve the clinical parameters of gingival

inflammation?

Search strategy

T'wo internet sources were selected in the search for papers

satisfying the study purpose: The National Library of
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Medicine, Washington DC (MEDLINE) and the Cochrane
Central Register of Controlled Trials (CENTRAL). The
searches were performed to be inclusive for any study that
evaluated the effect of using woodsticks as an interdental
plaque-removing aid.

The databases were searched up to and including February
2008. The following terms were used for both search strategies:
Intervention: (Toothpick®* OR woodstick* OR wooden inter-
dental cleaner OR wedge stimulator* OR wooden stimulator®
OR interdental cleaning devices OR interproximal cleaning
devices.)

AND

Outcome: (‘Periodontal Diseases’ [MeSH] OR gingivitis OR
periodontitis OR gingival pocket OR periodontal pocket OR
gingival inflammation OR gingival diseases* OR periodontal
diseases®* OR bleeding on probing OR papillary bleeding
index OR gingival bleeding OR bleeding index OR plaque
removal OR plaque index OR dental plaque OR plaque OR
removal OR interdental plaque OR interproximal plaque OR

dental deposit*.)

Eligibility criteria

The eligibility criteria were as follows:
e Randomized controlled clinical trials (RCT's)
e Controlled clinical trials (CC'T's)
e Subjects 218 years of age
e Subjects in good general health (no systemic disorders)
e Intervention with hand-held triangular woodsticks
e Control group: (no) other interdental cleaning device
e Evaluation parameters: plaque/bleeding/gingivitis
e Conducted in humans

Only papers written in the English language were accepted.
Case reports, letters and narrative or historical reviews were
excluded from the results of the search. Papers without
abstracts but with titles that related to the objectives of this
review were included so that the full text could be screened

for eligibility.

Screening and selection

The titles and abstracts were screened independently by two
reviewers (NLH and GAW). As a second step, full-text papers
were identified that fulfilled the eligibility criteria for inclusion
according to the study aim. All reference lists of the selected
papers were screened for additional papers that might meet
the eligibility criteria for this review. Any disagreements

between the two reviewers were resolved by discussion.
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Assessment of heterogeneity

The heterogeneity of the primary outcome across studies was

detailed according to the following factors:

e Study design and evaluation period

e Number, age, range and oral hygiene level of subjects

e T'ype of intervention

e Oral prophylaxis, oral hygiene instruction/reinforcement dur-
ing the study

e Smoking status

e Parameters (baseline and end plaque and gingivitis levels)

e Study population characteristics.

Quality assessment

The methodological study quality was evaluated for the fol-
lowing aspects:

e Method of randomization

e Blindness of examiners

e Completeness of follow up

Data extraction

From the selected papers, data were extracted with regard to
the effectiveness of self-performed interdental plaque removal
using woodsticks in comparison to a control treatment. Mean
values and standard deviations (SD) were extracted by authors
NLH, DES and GAW.

Data analysis

After a preliminary evaluation of the selected papers, it was
found that considerable heterogeneity was present in the study
designs, characteristics, outcome variables and results. It was
therefore not possible to perform a valid quantitative analysis
of the data and subsequent meta-analysis. Instead, a descrip-

tive manner of data presentation was used.

Results
Search results

The MEDLINE search resulted in 181 abstracts and the CEN-
TRAL search resulted in 65 abstracts of clinical trials. After
screening by title and abstract, 15 papers were selected for full
text reading after which 10 papers had to be excluded. A sche-
matic overview of the search and the reasons for rejection are

presented in Table 1a and b. Screening of the reference lists of



Table 1. (a) Search results. (b) Reasons for rejection after full
reading or for insufficient data presentation

(a)

Selection MEDLINE Cochrane Identical
Search 181 65 47
Excluded: titles and abstracts 166 53 35
Selected papers for full reading 15 12 12
Excluded from selection after 10

full reading (Table 1b)

Included from reference lists 3
Subfinal selection 8

Excluded for insufficient data 1

presentation (Table 1b)

Final selection of papers for 7

data extraction
Total number of experiments 8

for data extraction

(b)

Author(s) (year)

Reason for rejection

Bergenholtz et al.
(1980) (18)
Glavind et al. (1981) (19)

Glavind et al. (1983) (20)
Kallio et al. (1997) (21)
Lewis et al. (2004) (22)
Loos et al. (1988) (23)

Schmid et al. (1976) (24)

No control group

Woodsticks as part of intervention
of three oral hygiene regimen
in periodontitis patients

No specific results on woodsticks

Only self-assessments

Woodstick inserted in a holder

No specific results of the use of
woodsticks on periodontal disease

Woodstick inserted in a holder

Walsh and Heckman
(1985) (25)

Walsh et al. (1985) (26)

Gjermo and Flétra
(1969) (15)

No triangular woodstick used

No triangular woodstick used
No quantitative data presentation

the five selected studies resulted in an additional three papers.
The eight selected papers were read in detail by two reviewers.
One paper (15) had to be excluded because of insufficient data
presentation. Finally, seven papers with eight experiments were
processed, as Gjermo and Flotra (32) presented two useful clini-

cal trials in one publication.

Assessment of heterogeneity

An overview of the papers and study characteristics are pre-
sented in Table 2.

Study design and evaluation period

Six experiments were RCTs (#11, III, V, VIa, VIb, VII) and
two were CCT's (#1I, IV). Of these, four had a cross-over design
(#11, II1, Via,VII), while the other four had a parallel design
(#1, IV, V, VIb). The evaluation period of the selected studies

varied from 3 weeks to 3%2 months.
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Number, age, range and oral hygiene level of subjects

The total number of participants varied between studies
(10-174). The age of study participants varied from 18 to
81 years. One study (#1I) included partially edentulous sub-
jects. Three studies (#111, VIb, VII) used dental students and
patients treated for periodontitis. Studies II, III, IV and VII
selected subjects who either used no adjunct or only occasion-
ally used interdental cleaning devices (such as dental floss or

woodsticks) before the start of the study.

Type of intervention

In all studies, the interventions were performed in conjunction
with unsupervised manual toothbrushing. Five studies com-
pared woodsticks with dental floss. T'wo studies evaluated the
effectiveness of the use of woodsticks in comparison to inter-
dental brushes. In the identified papers, different brands of
woodsticks were used as test products (Stim-U-Dent®; Johnson
& Johnson: New Jersey, USA, Jordan®: Oslo, Norway and
Inter-Dens®: Sydney, Australia).

Oral prophylaxis and oral hygiene instruction/reinforcement

In study VII, individual instructions were given according to
the manufacturer’s instructions or through an audio-visual
programme (study #II). The products were used by the
participants at home without supervision. In studies with a
tooth-brushing group as a control, no instructions were given
concerning toothbrushing. Before or after the initial scoring,
oral prophylaxis was given in five out of eight experiments.
Oral prophylaxis included supra- and subgingival scaling (#11,
I, IV, VIb, VII) and for study II polishing (with polishing
paste) until the over-hanging margins of restorations were
removed. In study II oral prophylaxis was given before each

leg of the cross-over design.

Parameters (baseline and end plaque and gingivitis levels)

Assessment of the presence of plaque and bleeding is
reported in Plaque Indexes and Bleeding Indexes. Three
different indices were used for scoring plaque, the Plaque
Index of Silness and Loe (34) and Loe ( 35) (II, III, Via,
VIb), the Global Plaque Index (31) (#V) and the Wolffe
(33) Index (#VII). Two indices for scoring gingival inflamma-
tion were used, the Eastman Interdental Bleeding Index
(36) (EIBI) (#1, 1V, V) and the Visual Gingival Index (VGI)
(37) (#V).

Int J Dent Hygiene 6, 2008; 280-289 | 283
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Study population characteristics and smoking status

One study (#1I) did not mention anything about the gingival
health. Subjects in studies #III and VII had previously
received periodontal treatment. In studies #I, III and VlIa,
subjects were not allowed to have clinical signs of advanced
periodontal disease. As an inclusion criterion in studies #I, IV
and V, subjects had to have a minimum of 8-10 bleeding sites
as judged by the EIBI scoring system. Study #VII mentioned
that there had to be sufficient space available between teeth
for woodsticks to be passed easily from the facial to the lingual
aspects. In study #VIb they only included subjects with wide-
open interdental spaces. None of the studies provided informa-

tion on the smoking habits of the participants.

Quality assessment

Method of randomization

All studies were randomized except #I and IV. Subjects in
study #IV were stratified according to the number of gingival
bleeding sites (EIBI). The procedures for allocation conceal-

ment were not described.

Blindness of examiners

The examiners in five studies were blinded to the intervention
assignment during examination. Studies #I, IV and V did not

mention blinding of the examiner.

Completeness of follow-up

All subjects in studies #VII completed the trial. Studies #I and
#V mentioned that three subjects did not complete the total
experiment. Data from these withdrawn subjects were not
used for the calculations presented in the tables. The data pre-
sented in study #VIa concerning the number of subjects did
not correspond with the number of subjects in the tables. Four
studies did not mention completeness of follow-up at all (#11,
III, IV, VIb).

Study outcomes

Comparison baseline to end (within groups)

Table 3a and b show the results of the data extraction. One
study (#II) showed statistically significant differences among

all three regimens for plaque scores, including woodsticks.
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Gjermo and Fl6tra (32) (#VIb) only found this for the inter-
dental brush. For the bleeding index measured by EIBI (36),
one study (#I) showed that both the woodstick group and the
brushing only control significantly reduced bleeding as
compared with baseline. Caton ¢ a/. (30) (IV) observed a
significant reduction exclusively with woodsticks. No data were
offered for changes of the gingival index from baseline to end

(#V).

Comparison between groups

Table 4 summarizes differences between woodsticks and the
different comparisons. Six studies (#11, 111, V, VIa, VIb, VII) pro-
vided data with respect to plaque scores. Three out of these six
papers (#11, V, Vla) compared the use of woodsticks in combina-
tion with toothbrushing to toothbrushing only. No statistically
significant difference was observed (Table 3a). In five studies,
the additional use of woodsticks was compared with dental floss
(#111, V, Vla, VIb, VII). Only one study (#I11) showed a signifi-
cant difference between these two interdental oral hygiene
products, although this was in favour of the dental floss. "T'wo
studies (#11, VIb) compared the additional use of woodsticks to
interdental brushes. Study #VIb showed that interdental brushes
were significantly more effective in the removal of plaque
(Table 3a). The other study (#11) showed a discrepancy between
the text and data. Data presented in the table were assumed to
be correct, although no statistical information could be
extracted.

Three studies (#1, IV, V) provided data on gingival inflam-
mation using bleeding scores as the assessment parameter
(Table 3b). In comparison to brushing alone, all studies
showed that woodsticks provided a significant additional
effect on the reduction of bleeding scores. Only one study
(#V) compared floss and woodsticks with respect to bleeding
scores, but it was unclear if there was a difference. Study
#V also provided data on the visual signs of inflammation
(37) (VGI). When woodsticks were compared with brush-
ing only and to dental floss, there were no significant

differences.

Discussion

Epidemiological surveys have indicated that bacterial plaque
is the primary actiological factor in gingival inflammation,
which over time may progress to periodontal disease (9).
The role of bacterial plaque has been further corroborated
by CC'Ts that have shown that the prevalence and severity

of gingivitis can be reduced considerably by improving oral

Int J Dent Hygiene 6, 2008; 280-289 | 285
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Table 3. (a) Study results plaque index. (b) Study results mean bleeding scores

(a)

No. Intervention/groups Index Baseline End Increment

I Woodstick Silness and © 1.42 (0.27) 0.46°
Toothbrush only Loe (34) x 1.88 (0.25) 1.48 (0.32)* 0.4°
Interdental brush mean (SD) 1.38 (0.29)* 0.5¢

I Woodstick Loe (35) © 152
Waxed nylon floss sum 171
Unwaxed nylon floss 120°
Superfloss 133°

V Woodstick Finkelstein and 12.6% 5.8% 54%
Toothbrush only Grossman (31) 12.3% 5.9% 52%
Dental floss mean 12.2% 5.5% 55%

Vla Woodstick Loe (35) 0.83 0.05°
Toothbrush only mean x 0.88 0.86 0.02¢
Dental floss 0.53 0.35°

Vib Woodstick Silness and © 0.92 0.92¢
Dental floss Loe (34) 0.95 0.95°
Interdental brush 0.64*° 0.64°

VI Woodstick Wolffe (33) © 2.11 (53%°) 2.11¢
Dental floss 2.04 (51%°) 2.04°

(b)

No. Intervention/groups Index Baseline End Increment

| Woodstick EIBI (37) 0.739 0.353* -52.2%
Toothbrush only 0.695 0.634** -8.8%

\% Woodstick EIBI (37) 56.09% 5.70%* 50.39%°
Toothbrush only 47.50%° 40.46%* 7.04%°

\ Woodstick EIBI (37) 0.62 0.21 66%
Toothbrush only 0.58 0.41% 29%
Dental floss 0.62 0.36 42%

EIBI, Eastman Interdental Bleeding Index.

©Baseline oral prophylaxis.

“Calculated by the authors.

*Significant change from baseline, P < 0.05.

“Significantly more effective than triangular woodsticks, P < 0.05.
ISignificantly less effective than triangular woodsticks, P < 0.05.

hygiene (17). The removal of microbial deposits from the
tooth surface has consequently become the primary objective
for the control and prevention of gingivitis. Furthermore, it
has been convincingly demonstrated that gingivitis is the
most frequent and severest of pathological conditions in the
interdental areas (30). Therefore, the removal of plaque
from interdental surfaces remains a continuing and valid
objective for patients (8). A common problem with all
interdental cleaning aids is patient dexterity and motivation
(8). A Swedish national dental survey showed that appro-
ximately 46% of adults use woodsticks sporadically and
only 12% use woodsticks daily. On the other hand, dental
floss is used occasionally by 12% of adults and daily by

286 | Int J Dent Hygiene 6, 2008; 280-289

only 2%. In other words, adults use woodsticks as an oral
hygiene aid four to six times more frequently than dental
floss (39).

How effective is the woodstick in maintaining oral health?
Does it offer any particular advantage over flossing or other
forms of interdental cleaning? It is not difficult to find litera-
ture to support either positive or negative positions on the
value of interdental cleaning per se in maintaining periodon-
tal health (38). The present SR was therefore initiated to
systemically evaluate the existing literature with respect to
the efficacy of woodsticks. A summary of the results in
Table 3 shows that the effect on plaque is negligible. This

means that removal of visible plaque from the interdental
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Table 4. Overview of the results for

woodsticks in comparison with the other Plaque  Bleeding  Gingival

intervention No.  Author(s) Score Score Index Comparison
| Barton and Abelson (27) O + O Toothbrush only
Il Bassiouny and Grant (28) 0 O O Toothbrush only
I\ Caton et al. (30) O + O Toothbrush only
Vv Finkelstein and Grossman (31) 0 + 0 Toothbrush only
Vla  Gjermo and Flétra (32, Part 1) 0 O O Toothbrush only
1 Bergenholtz and Brithon (29) - O O Dental floss
\ Finkelstein and Grossman (31) 0 ? 0 Dental floss
Vla  Gjermo and Flétra (32, Part 1) 0 O O Dental floss
VIb  Gjermo and Flétra (32, Part 3) 0 O O Dental floss
VII Wolffe (33) 0 O O Dental floss
Il Bassiouny and Grant (28) ? O | Interdental brush
VIb  Gjermo and Flétra (32, Part 3) - O O Interdental brush

+ A significant difference in favour of the woodsticks.
— A significant difference in favour of the comparison method.
0 No significant difference.

[0 No data evaluated.

? Not possible to extract these data based on the available text and tables.

surface after the use of a toothbrush is not improved by a
woodstick nor is a woodstick as effective as dental floss. Uti-
lizing woodsticks in the interdental region was, however,
correlated with a significant reduction of interdental gingival
bleeding (40). This in itself was surprising, as a positive cor-
relation between dental plaque and gingivitis is well-docu-
mented and the correlation of the bleeding index with
plaque in natural gingivitis is strong (41). Lie ez al. (42)
observed a correlation of 0.66 of bleeding with plaque in
patients with relatively healthy gingiva. Therapy aimed at
the control of bacterial plaque reduces or eliminates gingival
bleeding (2). One would therefore assume that an effect on
the bleeding scores would be preceded by a reduction in
the plaque index.

The absence of this correlation has been described before.
Barendregt ¢7 a/. (41) point out that the absence of a correla-
tion between plaque and bleeding indicates that care should
be taken when testing therapeutic products. This underlines
the importance of looking not only at plaque but also at the
bleeding score, when one wants to evaluate the anti-gingivi-
tis potential of a therapeutic product. One may speculate
about the reason behind this absence of correlation. A series
of histological investigations in periodontitis patients has
shown that the papillary area having the greatest inflamma-
tion corresponds to the middle of the interdental tissue. It is
difficult to clinically assess the mid-interdental area as it is
usually not available for direct visualization (25). Also, when
they are used in a healthy dentition, woodsticks depress the
gingivae by up to 2 mm and therefore clean part of the sub-

gingival area. Therefore woodsticks may specifically remove

subgingivally located interdental plaque that is not visible,
and therefore, not evaluated by the plaque index. This
physical action of the woodsticks in the interdental area may
produce a clear beneficial effect on interdental gingival
inflammation (43).

The available studies from the present review show that
changes in gingival inflammation as assessed by the Gingival
Index are not as apparent as bleeding as an indicator of dis-
case. Numerous studies have shown that sulcular bleeding is a
very sensitive indicator of early gingival inflammation. Muhle-
mann and Son (44) demonstrated that bleeding upon probing
of the sulcus represents the first clinical sign of gingivitis,
preceding any visible colour change or edematous swelling
(29). Studies #I1, V, VI and VII used the EIBI to evaluate the
effect of oral hygiene interventions by measuring bleeding of
the interdental papilla upon insertion of a woodstick. In three
of these studies, this resulted in an improvement of the inci-
dence of gingival bleeding. The provocations ‘bleeding upon
probing of the gingival margin’ and ‘bleeding following inser-
tion of a woodstick’ are carried out in an entirely different
manner. However, the ability of both of these methods to
assess the level of gingival inflammation appears to be compa-
rable (41).

Bleeding can also be used to increase patient motivation and
awareness of their gingival health. Several studies have shown
the clinical effectiveness of gingival self-assessment (45-47).
The presence of bleeding represents immediate feedback in
relation to the level of gingival health. The dentist or dental
hygienist can also easily demonstrate the gingival condition to

the patient by using the Interdental Bleeding Index for this
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obvious clinical manifestation. This monitoring device may

encourage patients to include woodsticks as part of their own

oral hygiene regimen (29). In conclusion, this review examined

the effect of triangular woodsticks as an adjunct to toothbrush-

ing. The evidence from CC'Ts shows that woodsticks do not

have an additional effect on visible interdental plaque, but do,

however, provide an improvement in interdental gingival

inflammation.
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