
D Hofer

P Sahrmann

T Attin

PR Schmidlin

Authors’ affiliations:

D Hofer, P Sahrmann, T Attin, PR Schmidlin,

Clinic for Preventive Dentistry, Cariology,

and Periodontology, University of Zürich,
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Switzerland

Tel.: +41 44 634 32 84

Fax: +41 44 634 43 08

E-mail: patrick.schmidlin@zzmk.uzh.ch

Dates:

Accepted 11 August 2010

To cite this article:

Int J Dent Hygiene 9, 2011; 211–215

DOI: 10.1111/j.1601-5037.2010.00483.x

Hofer D, Sahrmann P, Attin T, Schmidlin PR.

Comparison of marginal bleeding using a

periodontal probe or an interdental brush as

indicators of gingivitis.

� 2010 John Wiley & Sons A/S

Comparison of marginal bleeding

using a periodontal probe or an

interdental brush as indicators of

gingivitis

Abstract: Aim: To compare the use of interdental brushes to a

periodontal probe in assessing marginal bleeding, in natural

gingivitis. Materials and methods: Sixty-four consecutive volunteers

presenting with gingival inflammation were recruited at their semi-

annual recall appointments for this study. All had ‡50% papillary

height and no pocketing that exceeded 4 mm. Contra-lateral

quadrants (1 & 3 or 2 & 4) were randomly tested for bleeding with one

pass-through with an interdental brush or with a periodontal probe

inserted 2 mm into the gingival sulcus. The presence or absence of

both bleeding and plaque were then recorded. Correlation coefficients

were calculated for the interdental brushes and the periodontal probe,

and the plaque and bleeding scores. Results: The periodontal probe

and the interdental brushes showed mean average bleeding scores of

47.39% and 45.74% respectively. The correlation coefficient for the

two methods was 0.73 (P < 0.0001). No correlation between plaque

and bleeding was found. Conclusions: Interdental brushes can be

considered a valid alternative to a periodontal probe in assessing

marginal bleeding in gingivitis patients. An interdental brush, sized

correctly for each interdental space, is easy to handle, atraumatic to

the papillae and will allow gingivitis patients to monitor their own

progress, while at the same time performing a beneficial oral hygiene

procedure and removing any interdental plaque present.

Key words: bleeding index; gingivitis; interdental brush; periodontal

probe

Introduction

In plaque-induced periodontal disease (1), the initial host response to the

plaque challenge is overt gingival inflammation (2). This inflammation

process often begins in the interdental areas (3, 4), with bleeding on

probing as the first clinical sign of disease (5, 6). The measurement of

gingival inflammation through use of a bleeding index may, however, not

be entirely objective. A number of factors have been shown to influence

the outcome of bleeding on probing, such as probe angulation, probe

insertion depth, direction of probe movement and probing force (7, 8).

The Eastman Interdental Bleeding Index (EIBI), which employs a

wood stick slid horizontally between the teeth, apical to the contact area,

has been validated against the gold standard of bleeding on marginal

probing (9, 10) and is free of the above mentioned probing weaknesses.

While this gingival bleeding index has been used in previous studies
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(11, 12), it may also, by virtue of the shape and rigidity of the

wood sticks employed, have an inherent trauma potential (13).

Therefore, this study was undertaken to evaluate the use of

interdental brushes, which are a common and effective oral

hygiene aid (11, 12, 14) regularly recommended and demon-

strated for use in home care procedures, in assessing marginal

bleeding (bleeding on interdental brushing – BOIB), and to

validate this procedure against the use of a periodontal probe

and the Bleeding on Marginal Probing Index (BOMP). It is

our hypothesis that there will be no difference in the marginal

bleeding measured by BOIB and the BOMP Index.

Materials and methods

Sixty-four consecutive volunteers who presented with gingival

inflammation were recruited at their semi-annual recall

appointments for this study. All were prescreened for the

exclusion criteria of pocketing >4 mm and ⁄ or plaque and

bleeding scores <30% at their last appointment; current papil-

lary recession >50%, using the scale described by Jemt 1997

(15) (Fig. 1); and ⁄ or a smoking habit, if any, of >10 cigarettes

per day. The goal and methodology of the study were

explained, patient participation was requested and from those

willing to participate, informed consent was obtained. The

aims, methodology and rationale for this study had been previ-

ously submitted to and approved by the local ethics commis-

sion (EK 09 ⁄ 09).

Standard data collection, undertaken by one investigator

(DJH), included review of medical histories, bleeding index,

plaque index and intraoral photos. In this study, the clinic’s

standard bleeding on probing index (Gingiva-Index simplified)

(16) was replaced with the BOIB and BOMP, in a split mouth

test design. Contra-lateral quadrants (1 & 3 or 2 & 4) were ran-

domly assigned to the test and control groups. Sites in the test

group were subjected to one pass-through with a light interden-

tal brush (Curaprox CPS Prime; Curaden AG, Kriens, Switzer-

land) (Fig. 2) placed buccally, just under the contact point and

guided between the teeth with a jiggling motion, taking care

not to exert force. If the brush met any resistance, a smaller

brush was substituted and the insertion procedure was

repeated. The control sites were tested with a periodontal

probe (HH 12 DMS; Deppeler SA, Rolle, Switzerland) inserted

2 mm into the gingival sulcus, tipped to 60� and swiped hori-

zontally, once, from the buccal and lingual ⁄ palatinal line angles

to the middle col area. In both the test and control sites, bleed-

ing was scored as either present or absent, for each interdental

site within each quadrant, after 30 s (Fig. 3).

All teeth were then disclosed (paro�plak; Esro AG, Kilch-

berg, Switzerland) and the presence of plaque was graded

using the O’Leary Plaque Index (17). Photos were taken with

an intra-oral camera (PenScope; J. Morita MFG. Corp, Kyoto,

Japan) to document papillary height and all sites were then

probed to confirm that no patients with pocket depths exceed-

ing 4 mm were included in the study. At this point, data

collection for the study ended and all patients received their

scheduled dental hygiene treatment.

The values for bleeding and plaque were analysed using

StatView (Abacus Concepts, Inc., Berkley, CA, USA) for

descriptive statistics, and correlation coefficients were calcu-

lated from the mean values for each individual quadrant as

well as the contra-lateral quadrants together for the BOIB and

BOMP. P-values <0.05 were accepted as statistically relevant.

Results

The demographics of our 64-person convenience sample

showed a range of 29–78 years of age, with the average age

being 46 years and the median age 44 years. The number of

sites scored per quadrant ranged from 4 to 7, depending upon

the number of teeth present and in direct contact with the

adjacent tooth.

The correlation coefficient for bleeding on provocation in

the test (brush) and control (probe) maxillary and mandibular

sites combined was 0.73 (P < 0.0001). The individual quad-

rants had correlation coefficients of 0.72 (P < 0.0001) for the

maxillary and mandibular test quadrants and 0.53 (P < 0.0001)

for the maxillary and mandibular control quadrants.

The correlation coefficient for plaque accumulation in the

combined sites was 0.92 (P < 0.0001). The correlation between

plaque and bleeding was, however, only 0.23 both in the BOIB

combined arch sites (P > 0.05) and in the BOMP combined arch

sites (P > 0.05). The results are summarized in Tables 1 and 2.

Discussion

The goal of this study was to evaluate the use of an interden-

tal brush for assessing marginal bleeding and correlate the

resultant bleeding on provocation to the bleeding provoked by

the use of a periodontal probe when performing the Bleeding

on Marginal Probing Index. The bleeding provoked by both

methods was also examined for any correlation to the plaque

accumulations present.

Fig. 1. Determination of papillary height was made visually, using the

highest curvature of the gingival margin on adjacent teeth and the con-

tact point of those teeth. A papilla deemed to cover ‡50% of this area

met the inclusion criteria for this study.
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The overall correlation of 0.73 between bleeding provoked

by a periodontal probe exerting lateral pressure on the inner

sulcus wall and an interdental brush depressing the buccal and

lingual papillae was statistically significant. This correlation

was even stronger than the results presented by Barendregt

et al. (10), who calculated a correlation coefficient of 0.62 when

they compared bleeding using a wood stick, as originally

described for the EIBI, with a periodontal probe in the

BOMP.

The reasons that an interdental brush provided a higher

degree of correlation to a periodontal probe than a wood stick

can only be speculated upon, given the limitations of this

study. However, it seems reasonable that an interdental brush,

chosen correctly, will provide a greater surface area contact,

moving against the inner, non-keratinized col epithelium as

well as provide a broader depression of the papillary tissues.

In this study, the interdental brushes selected for use were

less thickly wound than most types found available for home

use. The central wire was also thinner than standard interden-

tal brush wires, allowing atraumatic insertion in interdental

spaces as small as 0.6 mm. Five different size brushes, with fil-

ament diameters of up to 5 mm, were available for selection,

Fig. 2. Upper row: a ‘light’ interdental brush

(CPS prime 109, wire diameter 0.9 mm, outer

brush diameter 4.0 mm) used for the bleeding

on interdental brushing (BOIB) assessment.

Lower row: a standard interdental brush (CPS

regular 110, wire diameter 1.0 mm, outer brush

diameter 2.2 mm). Note the denser, more rigid

filaments.

Unstimulated papilla Interdental brush Bleeding 

Unstimulated papilla Periodontal probe Bleeding 

Fig. 3. Upper row: bleeding on interdental

brushing (BOIB). Lower row: bleeding on

marginal probing (BOMP).

Table 1. Mean (±1SD) plaque and bleeding scores, assessed in

a split-mouth design, and their correlation coefficients

Plaque
Maxilla + mandible

Bleeding
Maxilla + mandible

Correlation
coefficient

BOMP sites 88.05% (±21.32) 47.50% (±24.14) NS
BOIB sites 89.40% (±17.72) 45.80% (±31.11) NS
Correlation
coefficient

0.92 (P < 0.0001) 0.73 (P < 0.0001)

BOMP, bleeding on marginal probing; BOIB, bleeding on interden-
tal brushing.

Table 2. Mean (±1SD) bleeding scores assessed by arch and

their inter- and intra-method correlation coefficients

Bleeding
Maxilla

Bleeding
Mandible

Correlation
coefficient

BOMP sites 51.10% (±24.90) 44.80% (±28.00) 0.53 (P < 0.0001)
BOIB sites 47.50% (±35.20) 44.80% (±32.60) 0.72 (P < 0.0001)
Correlation
coefficient

0.54 (P < 0.0001) 0.66 (P < 0.0001)

BOMP, bleeding on marginal probing; BOIB, bleeding on interden-
tal brushing.
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according to the size of the interproximal spaces. Each inter-

dental space was filled, using the largest possible diameter

brush that slid without resistance between the teeth, and the

papillary tissues were provoked for bleeding as delicately as

possible.

Anatomical differences between maxillary and mandibular

teeth, especially molars, may account for the correlation differ-

ences between the bleeding observed in the upper and lower

arches using interdental brushes or a periodontal probe. The

inter-method correlation coefficient for interdental brushes was

0.72, while the periodontal probe showed a correlation of 0.54.

While it could be assumed that brush size selection, without

use of a guide or pretest, would be difficult, the results support

our use of a relatively non-invasive technique of jiggling to

allow the brush to find its own way between the teeth. Where

the interdental space was too small for the brush size selected

to enter, no bleeding was elicited and a smaller size brush

could immediately be substituted. The intra-method correla-

tion coefficient pro arch was not as great as the combined

results, which was probably a result of statistical sensitivity, as

well as the anatomical factors mentioned above.

The high degree of correlation between plaque observed in

the test and control sites shows that its accumulation was

evenly distributed throughout the dentition. The mean aver-

age plaque index values of 88.05% and 89.40% show that pla-

que was present on almost all surfaces scored. As known

gingivitis patients were filtered from the clinic’s recall popula-

tion for this study, these high plaque index scores were no sur-

prise. Bleeding, on the other hand, was observed in <50% of

all sites and the correlation coefficient between plaque and

bleeding was a low 0.23.

That the plaque accumulation and the bleeding on probing

did not correlate well are in accordance with earlier studies

(18–20) showing that visually inflamed sites do not necessarily

bleed on provocation. Furthermore, the age of the study popu-

lation (mean age: 45 years, range: 26–78 years) and the require-

ment that at least 50% of the papillary height be present for

inclusion in the study suggest that this population is not sus-

ceptible to periodontal breakdown, even in the presence of

plaque. However, an innate resistance, as displayed by our nar-

rowly defined test population, is not characteristic of plaque-

induced disease progression found among the general popula-

tion.

Epidemiological studies show that in Europe 13–54% of the

35–44-year-old population has shallow periodontal pocketing

(3.5–5.5 mm) (21). In the USA, similar findings were reported,

whereby about 50% of the 55–64-year-old population have

clinical attachment loss of ‡4 mm (22). While gingivitis may

be present without further progression to periodontitis, plaque-

induced periodontitis appears to always be preceded by gingi-

vitis (23, 24). Furthermore, in studies examining early-onset

periodontitis, adolescents and young adults who displayed

overt gingival inflammation also had a higher propensity for

periodontal attachment loss (25–27). As clinical symptoms do

not allow for differentiation between patients with gingival

inflammation that will progress further and those that will

remain stable (28), it remains propitious to identify and treat

gingivitis in all patients at its earliest stages. Therefore, a sim-

ple yet reliable screening index, which can be implemented in

conjunction with both in-office oral hygiene instruction (dem-

onstration of atraumatic brush insertion ⁄ usage and concurrent

recording of BOIB) and home care procedures (self-monitoring

of progress), would be a valuable tool for patients and their

dental caregivers alike.

Conclusions

The correlation between the BOMP and BOIB shows that a

marginal bleeding assessment performed with interdental

brushes can be considered a valid method for assessing gingivi-

tis. The advantages of using an interdental brush to test for

bleeding include atraumatic manipulation of the papillae, ease

of application, integration into existing oral hygiene instruction

and motivating patients to monitor their own progress at home,

while at the same time performing a beneficial oral hygiene

procedure and removing any interdental plaque that may be

present.
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