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WELCOME BACK! Whilst the December break is 

already a distant memory, I trust that everyone had 

a restful and enjoyable festive season. 

We are living in exciting and indeed challenging 

times. This year promises so much – we have 

elections coming up in May, cricket and rugby World 

Cups and a host of other important events. Our 

economy continues to be the albatross around our 

necks. The slow pace of growth, rising unemployment 

and the ever-increasing cost of living is putting an 

immense strain on already limited financial resources. 

Everyone is looking to save money and cutting back 

where they can. Businesses are looking at staffing 

and operating costs and exploring where they can 

cut back, households are drawing up more stringent 

budgets and individuals too are learning to do with 

less. Overall, there has simply been a decline in 

the amount of disposable income and this has had 

a ripple effect on everyone.

As hygienists, we are not immune to the crippling 

effect of the economy. We are all well aware of the 

dire state of our national health system. Overcrowded 

hospitals, lack of staff, crumbling and limited resources 

are realities the majority of South Africans face every 

day. Furthermore, the cost of medical care is spiralling 

almost out of control, with many people unable to 

afford these high costs. Many people are down-

scaling their medical aid packages, simply because 

they can no longer afford the often exorbitant cost. I 

believe that, as hygienists, this is our challenge today.

Our trusted mantra of “visit the dental practice at 

least twice a year” is not being adhered to, simply 

because many patients can no longer afford it. This 

means that we need to redefine our role. Whilst 

our duties and responsibilities often complement 

the work of dentists, it must be our primary task 

to engage our patients with preventative care 

and education programmes. We must realise that 

the patient in our chair will most likely only be 

back in that chair the following year, if at all. This 

realisation must compel a change in our attitude 

and approach. We cannot only be involved in the 

clinical treatment of our patients. Knowing that 

the patient may only visit once a year demands 

from us that we educate our patients regarding 

preventative measures to ensure excellent oral 

health. This is in fact what our profession demands 

of us – prevention and education. It is not about 

how many patients we see, but rather the quality 

of our work, the time spent with the patient and 

empowering the patient. Often this last part is 

lacking. It is the part though, that requires our 

urgent attention. For those who may need some 

assistance in this regard, please do not hesitate 

to contact OHASA and we shall gladly assist you 

with materials and resources.

In a similar vein, I want to encourage those 

colleagues who are in private practice to make 

contact with the public institutions such as schools, 

childcare centres, and old age homes around them. 

Our friends in the State Health sector are unable 

to visit all these places. It would be great if our 

hygienists in private health would engage with 

their employer, ask for time off and then share their 

knowledge with a captive audience at an institution 

outside of the practice. I know that this might be 

daunting for some, but believe me, it is a liberating 

experience. There are few greater joys in life than 

using the knowledge you have to improve the life 

of another. We are oral health professionals, this 

is what we do. This is our contribution and yes, we 

can make a difference! ●

“Each one of us can make a difference. 

Together we make change.” 
– Barbara Mikulski 
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EDITORIAL

prESidENT’S dESk
frOm THE

Welcome back to another year filled with new 

hopes, dreams and inspirations. May 2019 lead 

you on a path of prosperity and joy.

OHASA’s vision for the year is for our association 

and members to be professional in word and 

deed; to be even more united in the association; 

and to grow on a personal and working level, like 

never before.

I know from experience that it is scary to try to do 

something new or to take up a difficult challenge, 

but the rewards when taking the plunge are fulfilling, 

enlightening and empowering. 

My challenge to you is to do just one thing a month 

that you are afraid or unsure of doing, knowing well 

that if you complete the task, you will grow and 

achieve success. It will bring you happiness. Start 

your path towards self-purpose today. Remember 

one important thing though: 

“Once you have commitment, you need the 

discipline and hard work to get you there.”

I mailed out my welcome back message to you 

as a YouTube video. In fact this was the first fear 

I had to face this year – taking a video of myself 

and figuring out how to put it on YouTube. My 

introduction includes how to log on to your OHASA 

and MPConsulting profile. You can watch it as 

many times as you like. My next YouTube video 

will show you how to add CPD certificates onto 

your profile, and more.

looking at 2019:

1. OHASA Membership forms were mailed out 

in November 2018 and again in January 2019 

to all the members on our database. OHASA 

Fees are due by 28 February 2019. Current 

members who do not pay on time will be 

charged an additional administration fee of 

R250.00. As an association we monitor and 

inform our members of the latest happenings, 

innovations, research, changes and challenges 

in our profession in South Africa and around 

the world. We voice our grievances and joys 

through one united group. Just as a reminder 

though, OHASA is not liable to provide all the 

CPDs required.

2. The “president elect” candidates will be 

nominated this year and voted for and chosen 

at the AGM, to be held in October in Gauteng. 

The “president elect” will become president 

at the end of 2020 when my term comes to 

an end.

3. The HPCSA Annual fee is compulsory for all 

dental professionals wanting to practice in 

South Africa. The due date is 31 March 2019. 

There will be communications in this regard and 

information on other important HPCSA matters 

during the year will also be sent to you.

4. Keep your CPD points updated. The HPCSA ruling 

is that only 1 CPD point (for ethics or clinical) 

may be allocated per hour for a speaker at a 

seminar. The maximum for a full day seminar 

is therefore about 6 CPD points.

For each OHASA Journal (there are 4 editions 

published per year) you can collect 3 CPD points 

(15 questions need to be answered and one 

CPD point is allocated for every 5 questions; 

you need a 70% pass rate; and you have 2 tries 

to pass, according to HPCSA ruling). 

If you answer all the journal questions and 

attend 2 full-day seminars you will have about 

24 CPD points for the year. You will be short of 

6 CPD points to be compliant. Many of us do 

attend other CPD events during the year but 

as a committee we will mail you opportunities 

and events that you can attend to supplement 

your current CPD points.

5. seminar dates for 2019: All members may 

attend other branches’ full day seminars. 

Invitations and seminar arrangements will be 

mailed out.

09 February  Eastern Cape Half day seminar

23 February  Western Cape Half day seminar

09 march  Eastern Cape  Closed seminar/ 

  iTOP training

16 march  Gauteng Full day seminar

06 april  Western Cape Full day seminar

13 april  KwaZulu-Natal  Full day seminar

22 June  Gauteng  Wright Millners/ 

  OHASA – closed  

  seminar

24 august  Gauteng  Full day seminar

07 september  Western Cape  Full day seminar

14 september  Eastern Cape  Full day seminar

05 october  KwaZulu-Natal  Full day seminar

26 october  AGM in Gauteng  Half day/morning

Yours in Oral Health ●

Angelique Kearney
Ohasa president

“Every job is a self-portrait of the person who does it. Autograph your work with excellence!”
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REsEARch

Muhammet Karadas (Recep Tayyip Erdoğan University, Faculty of Dentistry, Department of Restorative Dentistry, Rize 53100, Turkey. 

Tel: +90 4642220001. E-mail: muhammet.2005@hotmail.com)

Source: Acta Biomater Odontol Scand, 2015; 1(1): 29–34

wHiTENiNg OrAl riNSES 
ANd dENTifriCES ON COlOr 
STAbiliTy Of blEACHEd TEETH

EffiCACy Of

introduction

Tooth bleaching, a conservative and effective method 

for the esthetic treatment of discolored teeth, 

has become an integral component of aesthetic 

dentistry. [1] Fundamental vital tooth bleaching 

techniques can be generally classified as at-home 

(dentist-supervised night-guard bleaching), in-office 

or power bleaching (professionally administered), and 

over-the-counter (OTC) or mass market products.[2] 

The home application procedure involves applying 

oxygenating gels, usually for a period ranging from 2 

to 6 weeks, and usually includes up to 15% hydrogen 

peroxide (HP) or 22% carbamide peroxide (CP) as 

active agents.[3,4] Although there are variations in 

the duration of home bleaching agents, at least 1 h 

per day for 2 weeks provides a whitening effect 

of up to 90% in most patients.[5] This method is 

the most widely used and introduced technique 

in investigations.[4]

Various factors influencing the efficacy of whitening 

have been examined, and previous studies have 

shown that increasing the time of contact with 

the teeth and the frequency of using bleaching 

gels develops efficacy in terms of tooth color 

change. [6,7] Active concentration of the bleaching 

agents is another important factor to consider.[1] 

On the other hand, patient collaboration is also 

an important factor in the success of whitening 

treatments, particularly in association with the 

home bleaching procedure.[8]

Previous studies have reported that bleaching 

agents can alter the texture and morphology of the 

enamel surface. There may be a loss of organic 

components from bleached enamel and dentin 

surfaces, and these alterations may facilitate the 

recurrence of extrinsic tooth discoloration.[9,10] 

It is known that contact with some dietary factors, 

such as coffee and tea, can lead to significant 

tooth staining,[11] particularly when there are pores 

or superficial defects in the dental structure.[12]

Color relapse of bleached teeth is an important 

issue with different reported results. Some studies 

have reported a regression of color at the end of 

the observation period,[13,14] whereas others have 

reported that tooth color remained stable throughout 

the observation period.[15,16] Comparing these 

studies is difficult due to the various study designs, 

bleaching agents, and techniques used. While the 

most important factor is considered to be exposure 

to staining in clinical trials, there is no exposure to 

staining in in vitro studies, making them less susceptible 

to color regression after bleaching. [1] Haywood [17] 

reported a 26% color regression at 18 months with 

home bleaching, while Matis et al. [18] found a mean 

color regression rate of 65% after 6 weeks.

Coffee, tea, wine, nicotine and cola-based soft drinks 

might contribute to the color regression of bleached 

teeth. In order to prevent color relapse after bleaching 

treatments, patients have been shown to have better 

success using a power toothbrush with a whitening 

toothpaste rather than a manual toothbrush. [19] The 

whitening effect can be maintained through the use 

of whitening toothpastes and mouthrinses,[5] but 

there are no published studies investigating the 

effectiveness of these whitening agents after bleaching 

treatment. Thus, this study aimed to investigate the 

effect of whitening toothpastes and mouthrinses (two 

whitening dentifrices and three mouthrinses) on the 

color stability of bleached teeth. The null hypothesis 

states that the mouthrinses and toothpastes tested 

have no effect on the color change of stained teeth 

after bleaching.

abstract

Objective: This study aimed to evaluate the effect of whitening toothpastes and mouthrinses on the 

color stability of teeth bleached with 16% carbamide peroxide (CP) after immersion in coffee solution.

Materials and methods: Specimens obtained from bovine incisors were bleached with 16% CP 

for 14 days. After bleaching, the specimens were stained in coffee solution for 24 h and randomly 

divided into eight groups according to the following products (n ¼ 10): distilled water (control group, 

DW), Scope White mouthrinse (SW), Crest 3D White mouthrinse (CWR), Crest 3D White toothpaste 

(CWT), Crest 3D White toothpaste and Crest 3D White mouthrinse (CWT + CWR), Listerine Whitening 

toothpaste (LWT), Listerine Whitening mouthrinse (LWR), and Listerine Whitening mouthrinse 

and Listerine Whitening toothpaste (LWR + LWT). Color measurements were conducted using a 

spectrophotometer. The data were assessed by analysis of variance for repeated measures and 

Tukey’s multiple comparison test (p50.05).

Results: Immersion in coffee solution after bleaching caused perceptible staining on tooth specimens 

(DE43.46). The whitening effect of CWR on teeth stained after bleaching was significantly greater 

than that in the other groups (p50.001). Tooth whitening (DE) in each group showed no significant 

difference from 6 to 12 weeks (p40.05). The combination of mouthrinse and toothpaste did not 

increase the degree of tooth whitening.

Conclusion: Whitening mouthrinse and toothpaste had similar effects on the control group in terms 

of whitening of teeth stained after bleaching. Nevertheless, Crest 3D White mouthrinse produced 

the greatest recovery whitening effect among all the products tested.

Keywords: Bleaching, carbamide peroxide, tooth whitening
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materials and methods

specimen preparation

Eighty bovine incisors were collected from a 

slaughterhouse and cleaned. Teeth were immersed in 

0.5% chloramines-T solution for 48 h for disinfection. 

They were then stored in distilled water until they 

were used within 1 week of extraction. Teeth with 

spots and fractures were excluded from the study. 

The tooth crowns were sectioned with a water-cooled 

diamond disk (Imptect PC10; Equilam Lab. Equip., 

Diadema, SP, Brazil) in order to obtain 5 x 5 mm 

enamel–dentin specimens; the thickness of each 

specimen was standardized at 3.5 ± 0.2 mm, checked 

with a digital caliper (Mitutoyo, Tokyo, Japan). Using 

molds, each specimen was individually embedded 

in transparent acrylic resin to expose the enamel 

surface. Each specimen was polished for 30 s across 

the buccal surface, using a prophylaxis paste applied 

with a polishing brush under manual pressure on a 

low-speed contra angle, and then washed. All the 

specimens were stored in distilled water for 4 days 

before bleaching in order to ensure rehydration.

bleaching procedure

To simulate the home bleaching treatment, the 

specimens were bleached with 16% CP (Opalescence 

PF; Ultradent Products, Inc., South Jordan, UT), 

according to the manufacturer’s instructions, for 14 

days. The bleaching gel was applied to each specimen 

surface in a 2 mm layer, using a dispenser tip for 4 h 

daily at 37°C. The bleaching gel was removed from 

the specimen surface using cotton, after which the 

specimen was washed with distilled water. Between 

bleaching sessions, the specimens were maintained 

at 37°C in artificial saliva,[20] changed daily. After 

the specimen surface was covered with bleaching 

gel, the specimen was placed in a silicon mold filled 

with distilled water to prevent dehydration. After the 

bleaching treatment was completed, the specimens 

were stored in artificial saliva for 24 h and then 

immersed for 24 h in a coffee solution prepared 

with 18 g of coffee (Nescafe 3 in 1; Karacabey, 

Bursa, Turkey) in 200 mL of boiling distilled water. 

The specimens were then washed in distilled water.

group divisions and brushing procedures

The ingredients of the mouthrinses and toothpastes 

used in this study are presented in Table 1. The 

specimens were randomly divided into 8 groups 

of 10 specimens each as follows:

• Group DW (control): The specimens were 

brushed with distilled water using soft electric 

toothbrushes[21] in daily mouth cleaning mode 

(Oral B Triumph; Braun, Kronberg, Germany).

• Group SW: The specimens were brushed 

with distilled water, as in group DW, and then 

immersed in a whitening oral rinse (Scope White 

mouthrinse) for 1 min twice daily for 12 weeks.

• Group LWT: The specimens were brushed with 

a whitening toothpaste (Listerine Whitening 

toothpaste). Each brushing cycle was performed 

with a freshly prepared toothpaste mixture, 

with one part of toothpaste in three parts of 

deionized distilled water.[22] The specimens 

were placed in a silicon mold specially made 

for each specimen and were then brushed with 

the prepared toothpaste mixture.

• Group CWT: The procedure was the same as 

that of group LWT, with a different toothpaste 

(Crest 3D White toothpaste).

• Group CWR: The procedure was the same as 

that of group SW, with a different whitening rinse 

(Crest 3D White Multi-care whitening rinse).

• Group LWR: The procedure was the same as 

that of group SW, with a different whitening 

rinse (Listerine Whitening mouthrinse).

• Group CWR + CWT: The specimens were brushed 

with whitening toothpaste (Crest 3D White 

toothpaste) and then immersed in whitening 

oral rinse for 1 min (Crest 3D White Multi-care 

Whitening rinse), according to the manufacturer’s 

recommendation, following the same procedures 

as in groups CWT and CWR.

• Group LWR + LWT: The specimens were brushed 

with whitening toothpaste (Listerine Whitening 

toothpaste) and then immersed in whitening oral 

rinse for 1 min (Listerine Whitening mouthrinse), 

according to manufacturer’s recommendation, 

following the same procedures as in groups 

LWT and LWR.

In all groups, the brushing procedures were 

performed twice daily, for 2 min each, for 12 weeks. 

The toothbrush was fixed on a steel rod with clamp, 

and brushing was performed with a typical force of 

200 g,[23] which was measured with an orthodontic 

gauge (Correx, Haag-Streit, Koeniz, Switzerland). 

Different toothbrushes having similar properties 

were used for each group and changed monthly. 

Between brushing/immersion procedures, the 

specimens were immersed in artificial saliva at 37°C.

color assessment

Color measurements were performed under 

D65 illumination with a contact-type digital 

spectrophotometer (VITA Easyshade Advance; 

Zahnfabrik, Bad Säckingen, Germany) with a 5 mm 

diameter probe. Prior to conducting the measurements, 

the spectrophotometer was calibrated using a calibration 

plate according to the manufacturer’s instruction.  

table 1: The compositions of whitening mouth rinses, toothpastes and artificial saliva

product name (code) manufacturer compositon

Scope White mouthwash (SW) Procter & Gamble, Cincinati, OH Water, glycerin, alcohol (5%), 1.5% HP, hexametaphosphate, poloxamer 407, sodiumcitrate, 
flavor, sodium saccharin, citric acid

Crest 3D White toothpaste (CWT) Procter & Gamble, Cincinati, OH Sodium fluoride, water, sorbitol, hydrated silica, disodium pyrophospate, sodium lauryl sulfate, 
cellulose gum, sodium hydroxide, sodium saccharin, carbomer, polyethylene, mica, titanium 
dioxide, blue 1 lake

Crest 3D White multi-care whitening 
rinse (CWR)

Procter & Gamble, Cincinati, OH Water, 1.5% HP, propylene glycol, sodium hexametaphosphate, poloxamer 407, sodium citrate, 
flavor, sodium saccharin, citric acid

Listerine Whitening mouthrinse (LWR) Johnson & Johnson Healthcare Products, 
Skilman NJ

Water, alcohol (8%), HP, tetrapotassium pyrophosphate, pentasodium triphosphate, citric acid, 
poloxamer 407, flavors, sodium saccharin, sucralose

Listerine Whitening toothpaste (LWT) Johnson & Johnson Healthcare Products, 
Skilman NJ

Sodium monofluorophosphate, sorbitol solution, water, hydrated silica, glycerin, PEG-32, 
sodium lauryl sulfate, cellulose gum, sodium saccharin, eucalyptol, methyl salicylate, thymol, 
phosphoric acid, menthol, zinc citraete, sodium phosphate, xanthan gum, benzoic acid, 
flavors, blue 1

Artificial saliva RTEU Laboratories of Biochemistry Calcium chloride 0.166 g, sodium benzoate 1 g, cellulose 10 g, magnesium chloride 0.05 g, 
potassium chloride 0.62 g, sodium chloride 0.025 g, sorbitol 42 g, distilled water 944.52 mL, 
potassium phosphate 1.1 g
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The probe was placed 90° to the specimen surface 

and the unit was activated. Mean L*, a* and b* 

values of each specimen were obtained after three 

consecutive measurements.

Color measurements were taken at baseline, after 

immersion in the coffee solution, and 6 and 12 weeks 

after brushing or whitening. The color difference 

at the different time intervals was measured as ∆E 

from the Commission Internationale de L’Eclairage 

and calculated as follows:

∆E = [(∆L*)²+(∆a*)²+(∆b*)²]1/2

 [(L
1
 – L

0
)²+(a

1
 – a

0
)²+(b

1
 – b

0
)2]1/2 ,

where the subscripts 0 and 1 denote initial and 

final, respectively.

According to Ghinea et al.,[24] the difference is 

clinically perceptible when ∆E values are over 3.46 

units. For each group, the ∆E, ∆L, ∆a and ∆b values 

were calculated using two procedures: (i) bleached 

versus stained (after immersion in coffee, Table 2) 

and (ii) stained versus brushing or whitening at 

Weeks 6 and 12 (Table 3).

statistical analysis

∆E, ∆L, ∆a and ∆b values were statistically 

analyzed. Parametric tests were performed, as 

the data were normally distributed on the results 

of the Kolmogorov–Smirnov test. After staining, 

the data obtained were analyzed by one-way 

analysis of variance (ANOVA) to determine whether 

a significant difference among the groups could 

be found. ANOVA for repeated measures and 

Tukey’s multiple comparison tests were conducted 

to compare the color of the stained specimens 

with the color obtained after the brushing or 

whitening process in the 6th and 12th weeks. The 

level of significance was set to p < 0.05.

results

The mean color changes (∆E) and standard 

deviations after immersion in coffee solution 

according to L*, a* and b* values after bleaching 

are listed in Table 2. After immersion, decreased 

∆L values and increased ∆b and ∆a values could 

be observed. No statistically significant differences 

were found among groups in terms of ∆E values 

and ∆L values (p > 0.05). Coffee solution after 

bleaching caused visually perceptible tooth 

discoloration (∆E > 3.46).

The statistical evaluation and color change 

values from the staining period (according to L*, 

a* and b* values) to the 6th and 12th weeks of the 

treatment period are presented in Table 3. After 

6 and 12 weeks, the CWR group was statistically 

different from the other groups in terms of color 

change (∆E), except the ∆E of LWT for 6 weeks. All 

groups, with the exception of CWR, showed similar 

color changes to those of the control group at the 

time point evaluated. The results of the repeated 

measures of ANOVA showed no significant difference 

in the color change (∆E) between 6 and 12 weeks 

for all groups (p > 0.05).

After 6 and 12 weeks of treatment, the ∆L values 

in the CWR group were significantly different 

from those in the other groups. After 12 weeks 

of treatment, the ∆L values in only the ∆W group 

decreased significantly compared with the values 

after 6 weeks (p = 0.001). The ∆a values in the 

∆W group increased significantly between 6 and 

12 weeks of treatments (p = 0.03). At 6 weeks of 

treatment, no statistical significant differences were 

found in the ∆b values among the groups (p = 0.22). 

After 6 weeks, the increase in ∆b was statistically 

significant for the LWT group compared with that 

in 12 weeks of treatment (p = 0.025).

discussion

This study evaluated the effectiveness of whitening 

dentifrices and mouthrinses containing HP on the 

color stability of bleached teeth. The whitening 

of specimens in the CWR group was significantly 

different from that in the other groups. Therefore, 

the null hypothesis that mouthrinses and toothpastes 

had no effect on the color stability of bleached 

teeth was rejected.

Coffee, tea, red wine and cola-based soft drinks 

have been used to create staining in several in 

vitro studies. In the present study, a 24-h coffee 

immersion was chosen, as the best staining with 

this time was reported in a previous study.[25] 

The surfaces of the specimens were not flattened 

prior to the experiment in order to simulate natural 

conditions. This situation might have led to greater 

variation among the specimens in terms of adsorption 

of color pigments and measurement of the color, 

table 2: Means ± standard deviations of parameters after staining of bleached teeth

groups ∆e ∆l ∆a ∆b

DW 5.10 ± 3.31a –3.64 ± 2.54a 0.84 ± 0.71ab 2.98 ± 2.74b

SW 3.99 ± 1.75a –3.23 ± 1.39a 0.42 ± 0.50ab 2.02 ± 1.50ab

LWT 5.31 ± 2.10a –3.94 ± 2.85a 0.91 ± 1.17b 2.19 ± 1.47ab

CWT 4.77 ± 1.47a –4.48 ± 1.57a –0.36 ± 0.66a 0.57 ± 1.31ab

CWR 5.24 ± 2.06a –4.43 ± 2.36a –0.35 ± 0.36ab 1.74 ± 1.93ab

LWR 4.01 ± 0.84a –2.89 ± 1.33a 0.17 ± 0.59ab 1.71 ± 1.97ab

CWR + CWT 5.06 ± 1.21a –4.76 ± 1.06a 0.29 ± 0.98ab 0.24 ± 1.52a

LWR + LWT 4.64 ± 2.02a –3.60 ± 2.42a 0.13 ± 1.46ab 2.00 ± 1.10ab

Different superscript letters determine significant differences among groups.

table 3: Means ± standard deviations of ∆E, ∆L, ∆a and ∆b values at the time point evaluated after whitening

groups

∆e ∆l ∆a ∆b

6 weeks 12 weeks 6 weeks 12 weeks 6 weeks 12 weeks 6 weeks 12 weeks

DW 3.00 ± 2.20a 2.48 ± 1.43a 2.17 ± 2.29a+ –0.39 ± 2.43a+ –0.40 ± 0.52ab+ 0.27 ± 0.50bcd+ –0.64 ± 1.85a 0.22 ± 1.54ab

SW 2.46 ± 1.69a 3.26 ± 2.15a 1.41 ± 2.31a 1.17 ± 2.52ab –0.02 ± 0.40bc –0.08 ± 0.44bc –0.18 ± 1.34a –0.23 ± 2.88ab

LWT 3.56 ± 1.88ab 3.45 ± 2.92a 1.75 ± 2.85a 2.00 ± 2.05b –0.63 ± 0.80a –0.51 ± 0.66a –0.42 ± 2.19a+ 0.65 ± 4.12b+

CWT 3.07 ± 1.64a 3.08 ± 1.61a 2.45 ± 2.15a 2.55 ± 1.44b 0.31 ± 0.59c 0.39 ± 0.63cd 0.16 ± 1.14a –0.18 ± 1.81ab

CWR 5.17 ± 2.39b 5.91 ± 2.81b 4.89 ± 2.27b 5.42 ± 2.88c 0.39 ± 0.32c 0.50 ± 0.38cd –0.91 ± 1.60a –1.66 ± 1.51a

LWR 2.81 ± 1.06a 3.14 ± 1.07a 2.19 ± 1.36a 2.19 ± 1.51b 0.29 ± 0.35c 0.61 ± 0.35d –0.65 ± 1.40a –0.99 ± 1.70a

CWR + CWT 3.08 ± 1.53a 3.61 ± 1.32a 2.50 ± 1.39a 2.90 ± 1.29b 0.10 ± 0.32bc –0.21 ± 0.76ab –1.16 ± 1.55a –1.56 ± 1.38a

LWR + LWT 2.89 ± 1.95a 2.85 ± 1.83a 2.35 ± 2.23a 2.29 ± 2.63b –0.29 ± 0.89ab 0.18 ± 0.79ab –0.63 ± 0.77a 0.58 ± 1.41ab

For a given time, different superscript lower letters indicate significant difference among groups.
+Statistical significant difference between 6 and 12weeks for each color parameter (p < 0.05).
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due to irregularities in the surface textures of the 

specimens.[26] On the other hand, removing the 

superficial layer of specimens can make them more 

sensitive to staining after bleaching treatment, as 

the aprismatic layer is more resistant to staining 

than subsurface enamel.[27] Furthermore, it would 

decrease the thickness of the enamel layer and 

impact the penetrability of the hard tissue of 

the teeth. The susceptibility of the specimens to 

coffee was different among the groups, but not 

statistically (p = 0.80).

Clinically applicable digital devices for color 

measurement have been advertised to obtain 

objective color values. Spectrophotometers measure 

the amount and spectral composition of reflected or 

transmitted light. Reflection or transmission graphs 

must then be converted into tristimulus data.[28] 

They present the color data on various parameters, 

including the CIELab color system, which is currently 

the most widely used system in dental studies. 

The advantage of this system is related to the 

evaluation of the color change from the variation 

of the coordinates L*, a* and b*.[4] A previous study 

reported that Easyshade Advance, particularly used 

in this study, can be used to evaluate tooth color 

changes with good reliability.[28]

Li et al. [29] noted that most color regression was 

stimulated by the L*-value, but Meireles et al. [30] 

observed that a* and b* values increased in a group 

treated with 16% CP when compared to the end of 

the treatment. In our study, the ∆L values were higher 

than the ∆a and ∆b values after staining, brushing, 

and immersion. After staining, the ∆a values of the 

CWT and CWR groups decreased depending on the 

remaining oxygen radicals in the tooth structures, 

causing further whitening. After 6 and 12 weeks of 

treatments, the DL values in some groups decreased 

while the Da and Db values increased, depending 

on the color regression.

The whitening of specimens in all the groups 

increased with the removal of extrinsic surface 

stains during 6 weeks of brushing or whitening after 

the staining period. The three mouthrinses used in 

this study contain HP, which cause a breakdown of 

intrinsic stains, as well as the pigments responsible 

for color alteration.[31] However, we obtained 

different results with the mouthrinses. The variance 

among brands with regard to color change may be 

explained by the different product compositions.

The color changes in the DW, LWT and LWT + 

LWR groups slightly decreased from the 6th to the 

12th week after treatment. This decrease could be 

due to the previously oxidized substances that 

became chemically reduced and to the abrasive 

properties of toothpaste. Haywood [17] reported 

that whitening toothpastes have more abrasive 

ingredients than conventional toothpastes; therefore, 

vigorous brushing with whitening toothpastes not 

only facilitates stain removal but may also promote 

excessive wear.

The stain removal ability of dentifrices is due to 

the large quantity of abrasives in their ingredients, 

which remove and control superficial extrinsic stains. 

The active ingredients of whitening dentifrices 

contain agents that break down the organic 

molecules of biological film; they rarely contain 

CP or HP. Abrasives such as alumina, dicalcium 

phosphate dehydrate and silica are also present in 

the formulation. Hydrated silica has great cleaning 

ability and can remove stains.[32] The abrasiveness 

of a dentifrice depends not only on the inherent 

hardness of the particles, but also on the particle 

size and shape of the abrasive components and 

the pH of the dentifrice. High amounts of abrasives 

in dentifrices, however, can damage hard and soft 

tissues and dental restorations. Therefore, their 

abrasiveness must be controlled.[33] Ozkan et al.[34] 

reported that when bleaching treatment with 10% 

CP and 10% HP was combined with dentifrices, the 

roughness of the enamel surface increased. After 

bleaching, the use of mouthrinse and toothpaste 

may increase surface roughness or irregularities; 

as a result, the whiteness of teeth may decrease 

over time depending on the use of these products.

Mouthrinses have become a very popular OTC 

whitening agent because of the ease of application, 

low cost, and wide availability.[35] These agents 

generally include low concentrations of HP and 

sometimes, sodium hexametaphosphate, in order 

to remove stains from tooth surfaces. A previous 

study reported that different peroxide-based 

whitening rinses did not have a bleaching effect 

on stained teeth.[36] In our study, after 12 weeks 

of treatment, the color changes in the LWR and SC 

groups showed no statistical difference from those 

in the control group.

The continuous exposure of teeth to acidic 

products may result in a number of complications, 

such as tooth sensitivity in areas of exposed dentin 

and incorporation of pigments in the tooth structure, 

with consequent discoloration.[31] Because there is 

a concern regarding the possible tumor-promoting 

ability of HP with tobacco carcinogens, patients 

should avoid alcohol and smoking during the 

whitening treatment.[37] Nevertheless, HP is present 

in low concentrations in mouthrinses used in this 

study, which would not damage the mucosa.[38] 

Indeed, a previous study suggested that products 

containing HP produce no damage to oral hard 

and soft tissues and no significant risk of adverse 

long-term effects.[39]

conclusions

With the findings of this in vitro study, it can be 

concluded that:

After 12 weeks, the color change in the CWR 

group was significantly higher than that in all the 

other groups.

For all the groups, the results of whitening in 

teeth stained after bleaching were similar to those 

for the control group at the time point evaluated, 

except for the CWR group.

The results of the study revealed no significant 

difference in color change (DE) between 6 and 12 

weeks for all the groups.

Further clinical studies are needed to prove the 

safety and longevity of these products. ●
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A NETwOrk mETA-ANAlySiS 
Of iNTErprOximAl OrAl 
HygiENE mETHOdS

Oral care over-the-counter products recorded nearly 

$5 billion in sales in 2012, according to a recent 

market survey.1 Dental floss, interdental brushes, 

water jet devices, toothpicks, and other interdental 

cleaning devices account for a substantial share 

of the market. Despite this sizeable retail market, 

relatively little data exists to enable oral health care 

professionals and consumers to compare among 

the many available products.2 In fact, the recent 

workshop consensus by the European Federation 

of Periodontology concluded “flossing cannot be 

recommended other than for sites of gingival and 

periodontal health, where interdental brushes will not 

pass through the interproximal area without trauma.”3 

Given that flossing was previously considered the 

gold standard for interproximal hygiene,4,5 these 

guidelines have further perplexed the selection of 

oral hygiene methods for interproximal cleaning.

The association between interproximal oral 

hygiene (IOH) habits and reduction in plaque 

control has been well established.6,7 However, 

evidence regarding the most efficacious means 

of interdental tooth cleaning remains equivocal.8–11 

Clinical studies on the efficacy of IOH aids are 

often industry-driven and such studies commonly 

employ a single intervention as compared with 

tooth brushing alone to test products of interest.12 

Conventional pairwise meta-analysis is a valuable 

tool for comparing treatment effects between two 

interventions, but it has its limitations particularly 

when multiple interventions exist; such as in the 

case of oral hygiene aids. The authors of a recent 

meta-analysis sought to compare interdental brushes, 

flossing, toothpicks, or brushing alone on measures 

of periodontal inflammation, but were able only 

to quantitatively evaluate interdental brushes and 

flossing using conventional meta-analysis modelsl.8 

Conventional pair-wise meta-analyses on this topic 

remain inconclusive because of the large number 

of interventions available and the small number 

of studies that report comparisons with the same 

intervention groups. Network meta-analysis (NMA) 

has been introduced in oral health research as an 

approach that can combine direct and indirect 

(i.e., those not directly made in individual trials) 

comparisons among the included studies.13 For 

IOH, the application of NMA for assessing the 

comparative efficacy of various treatments can 

increase the breadth of studies included in the 

meta-analysis, as indirect comparisons are possible. 

abstract

Background: A wide selection of Interdental Oral 

Hygiene (IOH) aids is available to consumers. 

Recommendations for selection are, however, 

limited by the lack of direct comparisons in 

available studies. We aimed to assess the 

comparative efficacy of IOH aids using Bayesian 

Network Meta-Analysis (BNMA).

Methods: Two independent reviewers performed 

a systematic literature review of randomized 

clinical trials assessing IOH aids, based on a 

focused question. Gingival inflammation (Gingival 

Index (GI), Bleeding-on-probing (BOP)) was 

the primary outcome and plaque and probing 

depth were secondary outcomes A random-

effects arm-based BNMA model was run for 

each outcome; posterior medians and 95% 

credible- intervals (CIs) summarized marginal 

distributions of parameters.

Results: A two-phase selection process identified 

22 trials assessing 10 IOH aids as brushing 

adjuncts. Interdental brushes (IB) yielded the 

largest reduction in GI (0.23 [95% CI: 0.09, 

0.37]) as toothbrushing adjuncts, followed by 

water-jet (WJ) (0.19 [95% CI: 0.14, 0.24]). Rankings 

based on posterior probabilities revealed that 

IB and WJ had the highest probability of being 

“best” (64.7% and 27.4%, respectively) for GI 

reduction, whereas the probability for toothpick 

and floss being the “best” IOH aids was near 

zero. Notably, except for toothpicks, all IOH 

aids were better at reducing GI as compared 

with control.

Conclusions: BNMA enabled us to quantitatively 

evaluate IOH aids and provide a global ranking 

of their efficacy. Interdental brushes and water-

jets ranked high for reducing gingival bleeding, 

whereas toothpicks and floss ranked last. The 

patient- perceived benefit of IOH aids is not 

clear because gingival inflammation measures 

are physical indicators of periodontal health.

Keywords: Dental hygiene, gingivitis, meta-

analysis, oral hygiene, systematic reviews and 

evidence-based medicine
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In addition, NMA can provide information on the 

overall ranking of the various interventions, which 

are easily interpretable and can enhance the 

communication of results directly to clinicians and 

the general population. Thus, the aim of this study 

was to assess the comparative efficacy of IOH aids 

using Bayesian Network Meta-Analysis (BNMA).

methods 

The following focused question was constructed 

according to the Population, Intervention, Comparison, 

Outcome measures (PICO)16 approach: “For individuals 

physically able to perform oral hygiene tasks, will 

any specific means of interproximal tooth cleaning 

lead to greater reduction in plaque accumulation, 

gingival inflammation, and pocket depth reduction 

in comparison to other means of interproximal tooth 

cleaning, or tooth brushing alone?” Reduction in 

gingival inflammation was assessed as the primary 

outcome, whereas reductions in plaque and probing 

depth were assessed as secondary outcomes. 

Gingival inflammation was measured by Gingival 

Index (GI)14 and bleeding on probing (BOP).15 Reporting 

of this study was performed according to PRISMA 

guidelines (Moher et al. 2009).16

selection criteria

The criteria for inclusion of studies for this systematic 

review and network meta-analysis were: a) randomized 

clinical trials; b) assessment of IOH methods performed 

by physically competent persons; c) report of 

outcomes measuring gingival inflammation, plaque, 

or probing depth; and d) at least 2 weeks of follow-

up. Exclusion criteria were: a) uncontrolled clinical 

studies, nonrandomized clinical studies; and b) less 

than 10 patients in each study group.

search strategy

To identify potentially eligible studies, an initial search 

of titles and abstracts relevant to the PICO question 

was performed from 1/1/1980 through 04/17/2015 

using three electronic databases: Ovid Medline 

(including Ovid Medline In-Process), EMBASE, and 

Web of Science. A combination of keywords, MeSH 

terms and Boolean operators was used for the 

search. The full search strategy for the Ovid search 

is provided in supplementary Table 1 in the online 

Journal of Periodontology. The electronic search 

was complemented with manual searching of 

select journals: Journal of Periodontology, Journal 

of Clinical Periodontology, The International Journal 

of Periodontics and Restorative Dentistry, and 

International Journal of Dental Hygiene. The search 

was performed independently and in duplicate by 

two reviewers (G.K. and A.I.) according to AMSTAR17 

guidelines for methodological quality of systematic 

reviews. Full-text articles were then read independently 

and in duplicate by the two reviewers for final inclusion 

based on the predefined selection criteria. In case 

of disagreement between the two reviewers, the 

opinion of a third reviewer (M.J.) was considered 

definitive. Interreviewer agreement was recorded 

at each phase of study selection and assessed with 

the Cohen’s kappa (  ) coefficient.18

data extraction

Two reviewers (G.K. and A.I.) independently extracted 

the following data: year of publication, location of 

data, source(s) of funding, number of participants in 

each arm, number of interventions, and outcomes for 

each study. Data were entered in an electronic sheet.

Quality assessment

Included studies where assessed for bias according 

to the recommendations of the Cochrane Handbook 

of Systematic Reviews for evaluation of randomized-

controlled trials by two reviewers (G.K. and M.J.). 

Particularly, we assessed selection bias, performance 

bias, detection bias, attrition bias and reporting bias. 

Each study was assigned “Low risk,” “High risk,” 

or “Unclear risk” of bias according to previously 

reported methodology.19

statistical analysis

Bayesian network meta-analysis

Because of the small sample size reported in most 

published studies, results from traditional pairwise 

meta-analyses may not be reliable. In addition, 

most of the comparisons in previous systematic 

reviews were based on fewer than three studies, 

which precludes the use of pairwise random 

effects meta-analyses. BNMA, also known as mixed 

treatments comparisons, extends traditional Bayesian 

meta-analyses of two treatments to simultaneously 

incorporate the findings from several studies on 

multiple treatments.13,20–23 BNMA borrows strength 

from indirect evidence, which can improve statistical 

efficiency and reduce potential bias.

For the present analysis, a random effect arm-

based (AB) NMA model23,24 was used for each 

outcome, allowing the inclusion of all the possible 

treatment comparisons. The detailed description 

of the model can be found in the Appendix. 

Noninformative priors were used for the fixed effects 

throughout the analysis to minimize the impact of 

prior information on results. Weakly informative 

priors were used for the covariance matrices. JAGS 

software (version 3.4.0) via the “rjags” package 

in R software* was used to sample from the joint 

posterior distribution using Markov Chain Monte 

Carlo (MCMC) methods. The posterior samples 

were drawn by Gibbs sampling algorithms.25 The 

marginal distributions of the parameters of interest 

were summarized by the posterior medians and 95% 

credible intervals (95% CIs). Four chains of 100,000 

MCMC samples were saved after 50,000 burn-in, 

and convergence was assessed using trace plots 

and Gelman-Rudin statistic.26

Ranking interventions

The Bayesian network meta-analysis allowed us 

to not only assess pairwise but also assess global 

efficacy ranking among the interventions. The 

posterior distribution of the rank of each treatment 

for each outcome was obtained. The probability 

of each treatment being the best intervention 

was also calculated. The “best intervention” was 

identified as the one with the highest estimated 

posterior probability of ranking first among all the 

tested interventions.

The ranking probability was sensitive to small 

changes in the posterior distribution. As another 

ranking measure that not only uses the first but 

summarizes all rankings for a particular intervention, 

the surface under the cumulative ranking was 

estimated. 9,27 The larger the SUCRA value for the 

k
th

 intervention, the higher its overall rank among 

the available intervention options. SUCRA would 

equal “1" when an intervention was unequivocally the 

best, and “0" when an intervention was the worst.

results 

The search strategies identified 615 unique titles 

and abstracts. Following the first phase of search, 

544 articles were excluded as irrelevant to the PICO 

question (  score for interreviewer agreement [95% 

Confidence Interval (CI)]: 0.85 [0.78, 0.91]). Assessment 

of the full-text articles from the remaining 71 articles 

led to the exclusion of 49 studies after application 

of the prespecified exclusion criteria (  [95% CI]: 

0.80 [0.66, 0.95]). In total, N = 22 clinical trials 

fulfilled the inclusion criteria and were included 

in the NMA (see supplementary Figure 1 in online 

Journal of Periodontology).

risk of bias assessment of included studies

We evaluated selection bias, performance bias, 

detection bias, attrition bias, reporting bias, and other 

bias in 22 selected articles.10,28–48 Four studies were 

assessed as having a low risk of bias (Rosema, 2011; 

Zimmer, 2006; Mythri, 2015; Jackson, 2006;),10,28–30 

whereas one study as having high risk of bias 

(Walsh, 1989).31 The remaining included studies were 

judged as having unclear risk of bias. Results are 

presented in supplementary Figure 2 in the online 

Journal of Periodontology.* Comprehensive R Archive Network – https://cran.r-project.org/
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study characteristics

The present systematic review identified 22 

randomized trials that investigated 18 interventions 

or combinations thereof against toothbrushing 

controls.10,28–48 The interventions could be further 

grouped into 10 major IOH method categories 

including flossing (FL), powered flossing (FL2), 

toothpicks (TP), toothpicks and intensive oral hygiene 

instructions (TO), water jet irrigation devices (WJ), 

interdental brushes (IB), gum massaging devices 

(MD), toothbrush only (Ctrl), powered, electric, sonic 

toothbrush (Powered Ctrl), Powered control and 

water jet (PW) (Table 1). Number of participants per 

study arm ranged from N = 10 (Kazmierczak et al. 

1994)37 to N = 110 (Bauroth et al. 2003).33 All of the 

included studies reported on reduction in gingival 

inflammation; the majority used the modified Quigley 

index whereas two studies (Walsh et al. 1985, 

Rosema et al. 2011),10,35 only reported percentages 

(%) of sites that bled on probing (BOP).

Regarding plaque removal, two studies only provided 

plaque control record data (% PCR)49 (Walsh et al. 1985, 

Goyal et al. 2012)35,36 and the remaining studies reported 

the categorical plaque index (PI).14 Because of the small 

number of studies using PCR, these were excluded 

from data synthesis for this secondary outcome. Only 

three studies (Kazmierczak et al. 1994, Barnes et al. 

2005, Jackson et al 2006)30,37,42 reported probing 

depth changes postintervention. Nine of the included 

studies (40.9%) were industry-funded29–34,36,41,48 with 

the remaining studies not reporting funding (Table 2).

results of nma

As mentioned above, the interventions reported in the 

N = 22 included studies were grouped into 10 group 

nodes. Figure 1 demonstrates the network plots for 

the primary outcome using two measures (GI, BOP). 

The network plots revealed that the maximum number 

of intergroup direct comparisons was N = 6 for the 

comparison between FL and Ctrl, whereas most of 

the direct comparisons were limited to one or two 

studies. These plots exemplify the significance of 

enabling indirect comparisons by using a network 

meta-analysis framework (Figure  1). Overall, the 

grouping of studies in 10 nodes allowed for 36 

pairs of comparisons for PI and GI and 45 pairs of 

comparisons for BOP (Figure 1 and supplementary 

Figure 3 in online Journal of Periodontology). 

Because of the small number of studies reporting 

on PD changes, the NMA only included 3 pairwise (2 

direct and 1 indirect) comparisons for this outcome 

(see supplementary Figure 4 in online Journal 

of Periodontology).

Toothpick with intensive oral hygiene instruction 

(TO) achieved the greatest BOP reduction in 

comparison to control (26.4% [95% CI: 7.50, 45.4]).  

table 1: Interdental oh interventions categories 
assessed in the present study

group name included oh methods

1 FL Floss (waxed and unwaxed), 
flosser, super-floss

2 FL_2 Automated flosser and powered 
flossing devices

3 TP Toothpick

4 TO Toothpick and intensive oral 
hygiene instructions

5 WJ Water jet irrigation systems

6 IB Interdental brushes

7 MD Gum massaging devices

8 Ctrl Toothbrush only controls

9 Powered Ctrl Powered, electric, sonic 
toothbrush controls

10 PW Powered control AND water jet

table 2: study characteristics

First author year design Funding country interdental oh method population Follow-up

Walsh 1985 RCT None reported USA Ctrl (N = 12) TP (N = 12) TO (N = 12) Healthy gingiva 24 weeks

Walsh 1989 RCT xouth Inc, PA, USA USA Ctrl (N = 27) Powered Ctrl  
(N = 27)

WJ (N = 27) Powered Ctrl+WJ 
(N = 27)

Gingivitis patients 24 weeks

Kazmierczak 1994 RCT None reported USA MD (N = 10) FL (N = 10) Healthy gingiva 6 weeks

Gordon 1996 RCT None reported USA FL_2 (N = 30) FL (N = 30) Healthy gingiva 4 weeks

Carter 1996 RCT None USA FL (N = 15) FL (N = 15) NA 4 weeks

Isaacs 1999 RCT Braun AG, Kronberg, Germany. USA FL_2 (N = 73) FL (N = 72) Gingivitis patients 24 weeks

Frascella 2000 RCT None reported Germany Ctrl (N = 30) WJ (N = 26) Gingivitis patients 8 weeks

Shibly 2001 RCT None reported USA WJ (N = 35) FL (N = 35) Healthy gingiva 4 weeks

Yankell 2002 RCT None reported USA TP (N = 32) FL (N = 31) Healthy gingiva 4 weeks

Bauroth 2003 RCT Pfizer Consumer Healthcare, 
Morris Plains, J

USA FL (N = 108) Ctrl (N = 110) Gingivitis patients 24 weeks

Sharma 2004 RCT Pfizer Consumer Healthcare, 
Pfizer, Morris Plains, NJ

Canada Ctrl (N = 81) FL (N = 81) Gingivitis patients 24 weeks

Barnes 2005 RCT None reported USA FL (N = 35) WJ (N = 35) Powered Ctrl+WJ  
(N = 35)

Healthy gingiva 4 weeks

Cronin 2005 RCT None reported USA FL (N = 25) TP (N = 27) FL_2 
(N = 26)

Gingivitis patients 4 weeks

Jared 2005 RCT None reported USA IB (N = 30) FL (N = 29) Ctrl (N = 32) Healthy gingiva 4 weeks

Zimmer 2006 RCT None reported Germany FL (N = 39) Ctrl (N = 39) Gingivitis patients 8 weeks

Schiff 2006 RCT None reported USA FL (N = 37) Ctrl (N = 37) FL (N = 40) Gingivitis patients 24 weeks

Jackson 2006 RCT Colgate-Palmolive USA FL (N = 37) IB (N = 37) Periodontitis 
patients

12 weeks

Biesbrock 2007 RCT Procter & Gamble, Cincinnati, 
OH

USA Ctrl (N = 30) Ctrl 2 
(N = 30)

Powered Ctrl 
(N = 29)

FL_2 (N = 28) Healthy gingiva 8 weeks

Rosema 2011 RCT None reported Netherlands WJ (N = 34) WJ (N = 34) FL (N = 36) Gingivitis patients 4 weeks

Goyal 2012 RCT Waterpik, CO, USA Canada WJ (N = 35) Powered Ctrl 
(N = 35)

Powered Ctrl 
(N = 35)

Ctrl (N = 35) Gingivitis patients 4 weeks

Sharma 2012 RCT Waterpik, CO, USA Canada WJ (N = 41) WJ (N = 41) Gingivitis patients 4 weeks

Mythri 2015 RCT Colgate Palmolive India Ltd. India FL (N = 40) Ctrl (N = 40) Gingivitis patients 24 weeks
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Figure 1: network plots of the studies assessing gingival inflammation (primary outcome) with either of two measures: either as bleeding on probing (BoP) or Gingival 
Index (GI). the nodes represent the interventions, and edges connecting two nodes indicate that the direct evidences of the corresponding intervention comparisons. 
the node size is proportional to the number of studies that include the corresponding intervention. the thickness of the edge is proportional to the number of studies 
that directly compare the corresponding pair of interventions

table 3: results of pairwise comparisons for reduction in gingival inflammation outcome measures (BoP, GI) based on nma

Floss Fl_2 tp to WJ ib md ctrl powered ctrl

bop mean % bop difference between oh methods (95% confidence interval)

FL2 −0.011

(−0.049, 0.028)

TP 0.016 0.027

(−0.033, −0.066) (−0.027, 0.081)

TO 0.187 0.198 0.171

(−0.002, 0.377) (0.005, 0.391) (−0.021, 0.362)

WJ 0.116 0.126 0.099 −0.072

(0.079, 0.153) (0.073, 0.180) (0.038, 0.160) (−0.263, 0.119)

IB 0.071 0.082 0.054 −0.116 −0.045

(−0.054, 0.196) (−0.049, 0.213) (−0.080, 0.188) (−0.344, 0.11) (−0.175, 0.085)

MD −0.039 −0.028 −0.055 −0.226 −0.155 −0.110

(−0.089, 0.011) (−0.091, 0.035) (−0.126, 0.014) (−0.422, −0.03) (−0.217, −0.093) (−0.244, 0.025)

Ctrl −0.077 −0.066 −0.094 −0.264 −0.193 −0.148 −0.038

(−0.103, −0.051) (−0.112, −0.020) (−0.149, −0.039) (−0.454, −0.075) (−0.224, −0.162) (−0.276, −0.020) (−0.094, 0.018)

Powered Ctrl 0.013 0.024 −0.004 −0.175 −0.103 −0.058 0.052 0.09

(−0.026, 0.051) (−0.031, 0.078) (−0.066, 0.058) (−0.366, 0.017) (−0.127, −0.079) (−0.189, 0.073) (−0.011, 0.115) (0.058, 0.121)

PW 0.081 0.092 0.065 −0.106 −0.034 0.011 0.12 0.159

(−0.036, 0.199) (−0.031, 0.215) (−0.062, 0.192) (−0.328, 0.116) (−0.150, 0.083) (−0.161, 0.182) (−0.008, 0.248) (0.041, 0.276)

gi mean gi difference between oh methods (95% confidence interval)

FL_2 −0.044

(−0.081, −0.006)

TP −0.023 0.021

(−0.093, 0.048) (−0.051, 0.093)

WJ 0.104 0.148 0.127

(0.050, 0.158) (0.096, 0.200) (0.042, 0.212)

IB 0.138 0.182 0.161 0.034

(0, 0.278) (0.039, 0.325) (0.005, 0.317) (−0.115, 0.183)

MD 0.07 0.114 0.093 −0.034 −0.068

(0.039, 0.102) (0.065, 0.163) (0.016, 0.170) (−0.097, 0.028) (−0.211, 0.074)

Ctrl −0.089 −0.046 −0.067 −0.194 −0.228 −0.16

(−0.126, −0.053) (−0.066, −0.026) (−0.139, 0.006) (−0.244, −0.143) (−0.371, −0.086) (−0.208, −0.111)

Powered Ctrl −0.024 0.02 −0.001 −0.128 −0.162 −0.094 0.065

(−0.063, 0.015) (−0.003, 0.042) (−0.075, 0.072) (−0.179, −0.078) (−0.306, −0.02) (−0.144, −0.044) (0.046, 0.085)

PW 0.051 0.095 0.074 −0.053 −0.087 −0.019 0.141 0.075

(−0.043, 0.146) (−0.001, 0.191) (−0.042, 0.190) (−0.145, 0.039) (−0.255, 0.081) (−0.119, 0.081) (0.046, 0.236) (−0.02, 0.172)
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Figure 2: Bar-plot of ranks for (a) BoP reduction, (b) GI reduction, (c) PCr reduction and (D) PD reduction

The second greatest additional reduction in BOP 

against control was noted for water jet (WJ) with an 

average of 19.3% (95% CI: 16.2%, 22.4%) (Table 3). Floss 

(FL) and automated floss (FL2) were also significantly 

more effective than control in reducing BOP, but the 

effect size was relatively small for both interventions 

(FL 95% CI: 5.1%, 10.3%, FL2 95% CI: 2.0%, 11.2%).

Notably, IB yielded the highest reduction in GI 

with a mean of 0.23 (95% CI: 0.09, 0.37). WJ had 

the second largest effect with a mean reduction 

of 0.19 (95% CI: 0.14, 0.24). For reduction in PI, 

IB was more efficacious than the majority of the 

alternative oral hygiene aids with a mean effect 

of 0.34 reduction in GI as compared with control 

(95% CI: 0.12, 0.56) (Table 3). Notably, only six of 

the 21 comparisons among active treatments (not 

involving Ctrl or Powered Ctrl) were statistically 

significant different than zero for BOP reductions.

treatment ranking

Ranking results were similar when computed 

probabilities or SUCRA values were used (Table 4). 

For BOP reduction, TO and WJ were most likely to 

be categorized the best among all interventions 

(70.4% and 12.6%, respectively). IB showed the 

largest probability for being the best intervention 

for reducing GI with 64.7% chance followed by WJ 

(Table 4, Figure 2). The highest SUCRA value for PI 

was 95.5% for the IB followed by PW. IB also ranked 

first for PD reduction with the second intervention 

having almost half its SUVRA value.

Results of intervention ranking showed that IB and 

WJ consistently ranked high among all intervention, 

whereas TO was more likely to rank first for BOP 

reduction (see supplementary Figures 5 through 8 

in online Journal of Periodontology).
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table 4: rank of each treatment for each outcome

bop mean rank sd prob(best)* sucra sucra_rank

Toothpick+OHI 1.7 1.445 0.704 0.922 1

WJ 2.314 0.768 0.126 0.854 2

Powered Ctrl+WJ 3.48 1.787 0.089 0.724 3

IB 3.834 2.04 0.08 0.685 4

TP 5.515 1.419 0 0.498 5

Powered Ctrl 5.72 1.32 0 0.476 6

FL 6.583 0.977 0 0.38 7

FL_2 7.335 1.244 0 0.296 8

MD 8.631 1.002 0 0.152 9

Ctrl 9.889 0.325 0 0.012 10

gi mean rank sd prob(best)* sucra sucra_rank

IB 1.734 1.241 0.647 0.908 1

WJ 1.948 0.74 0.274 0.882 2

MD 3.036 0.78 0.029 0.745 3

Powered Ctrl+WJ 3.709 1.399 0.049 0.661 4

FL 5.216 0.729 0 0.473 5

Powered Ctrl 6.358 0.76 0 0.33 6

TP 6.415 1.386 0 0.323 7

FL_2 7.623 0.559 0 0.172 8

Ctrl 8.96 0.196 0 0.005 9

pcr mean rank sd prob(best)* sucra sucra_rank

IB 1.359 0.686 0.699 0.955 1

Powered Ctrl+WJ 2.342 1.767 0.293 0.832 2

MD 3.232 0.954 0.006 0.721 3

FL 4.833 1.022 0 0.521 4

WJ 5.206 1.883 0.001 0.474 5

Powered Ctrl 5.661 1.073 0 0.417 6

TP 6.8 2.296 0.002 0.275 7

FL_2 7.221 0.8 0 0.222 8

pd mean rank sd prob(best)* sucra sucra_rank

IB 1.191 0.542 0.878 0.904 1

FL 1.901 0.357 0.119 0.55 2

MD 2.908 0.299 0.003 0.046 3

* Prob(Best): Probability of being the best treatment.

SUCRA: Surface under the cumulative ranking curve. The larger the SUCRA value for the treatment k, the higher its rank among the available treatment options. SUCRA would be 1 
when a treatment is certain to be the best and 0 when a treatment is certain to be the worst.

discussion 

The present BNMA enabled us to quantitatively 

evaluate OH aids and provide a global ranking 

of their efficacy. Among 10 IOH aids, interdental 

brushes and water  jets ranked high among the 

aids for reducing gingival bleeding. Unsupervised 

flossing did not yield substantial reductions in gingival 

inflammation. The present findings are aligned with 

the recommendations set forth following a consensus 

meeting during the 11th European Workshop 

in Periodontology3 that forced the periodontal 

community to rethink the recommendation for flossing 

across groups and levels of periodontal health. The 

present work corroborates the recommendations 

derived from the workshop proceedings, which state 

that flossing cannot be generally recommended 

for managing gingivitis except for sites where 

the interdental space is too limited to allow the 

passage of an interdental brush without trauma. In 

fact, our meta-analysis did not limit the selection to 

interproximal hygiene aids to interdental brushes and 

floss but also suggested that water jet devices and 

potentially toothpicks, when used under intensive 

oral hygiene instruction, may be beneficial homecare 

aids in the management of gingivitis. Given the 

prevalence of gingivitis, providing the general public 

with efficacious alternatives to flossing would likely 

have significant public health impact.

Flossing has received the most attention among 

IOH aids and is highly recommended by dentists and 

dental associations alike because of its conceptually 

superior capability of removing plaque for interdental 

areas.50 Therefore, a word of caution regarding the 

interpretation of findings from the present study 

is important. The present NMA does not refute 

the efficacy of flossing for removing interproximal 

plaque around teeth. The challenge of performing 

a technically demanding OH habit51 such as flossing 

may help explain its relatively poor ranking against 

other IOH aids. When performed effectively, flossing 

is likely an efficacious approach against gingival 

inflammation and potentially dental caries.52 For 

example, one study confirmed that daily (weekdays) 

professional flossing can prevent the incidence of 

caries in schoolchildren by 40%.52 Nevertheless, 

trials assessing the efficacy of self-administered 

flossing and dental caries have largely failed to 

show any effect.53 These findings support the 

hypothesis that flossing is indeed efficacious, 

but its effective application is elusive. Our results 

support that dental floss is not the quintessential 

IOH method. Persons that are effectively using floss 

should not be instructed to discontinue their OH 

habits. Importantly, as suggested by our findings, 
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other OH adjuncts actually have an increased 

likelihood of being effective in reducing gingival 

inflammation, such as interdental brushes, water jet 

devices and dental toothpicks with the appropriate 

OH instruction.

A strength of the present study that allowed the 

comparison of multiple interventions despite the 

limited number of studies offering direct comparisons 

lies in the use of a random effects arm-based NMA 

model 5,6,23,24 This model allowed the inclusion of all 

the possible treatment comparisons in the meta-

analyses for each of the outcomes as compared 

with previous meta-analyses that were limited 

by the inclusion of only direct estimates in their 

models.54,55 Nonetheless, a limitation of our study 

is that existing NMA models are restricted to the 

asynchronous assessment of each of the outcomes. 

This limitation confounds the interpretation of the 

results to the extent that treatment ranking varies 

across models.

The ranking of interventions also differed according 

to the outcome selected. For example, interdental 

brushes and toothpicks ranked highest for reductions 

in plaque (PCR) and gingivitis (BOP), respectively. 

The lack of modeling techniques allowing the 

simultaneous assessment of multiple outcomes in 

meta-analyses hampers our ability to draw more 

definitive conclusions when multiple outcomes 

are considered similarly relevant. Finally, in future 

studies it would also be relevant to include safety 

outcomes, such as gingival trauma and patient-

related outcomes in the global ranking, which could 

not be captured in the present study.

Further limitations of the present study were 

the small number of studies involving certain 

interventions, and the hetero-geneity in the sample 

populations and the methods of IOH instruction. 

Walsh et al. (1985)35 used toothpicks followed by 

intensive oral hygiene instruction in one arm of 

a multi-arm clinical trial. This group performed 

very well in terms of reduction in bleeding on 

probing as compared with other test groups and 

as a result following indirect comparisons for 

model estimation this intervention was ranked as 

having the highest probability of being the best 

for BOP reduction. However, inclusion of only 

one study with this intervention warrants cautious 

interpretation of the results as it is unclear whether 

the benefit was caused by the use of the IOH aid 

or the intensive oral hygiene instruction employed 

in this study. Furthermore, the lack of information 

related to participants’ periodontal status in a large 

number of included studies precluded drawing any 

conclusions related to the performance of various 

aids in persons with a pristine versus a reduced 

periodontium. It has been well known that the 

proximal attachment loss observed in periodontitis 

alters the topography of the interdental region and 

modifies the performance of IOH aids.56 Christou 

et al.56 reported that in persons with periodontitis, 

use of floss led to 50% less reduction in plaque 

levels as compared with use of interdental brushes. 

One plausible explanation is the lack of papillary 

guidance. The design of the dental floss has been 

grounded upon the presence of a soft tissue peak 

in the pyramidal proximal space that separates the 

sulcular epithelia of two adjacent teeth. On the 

other hand, the interdental brush requires a certain 

space availability to enter the interdental region 

and remove plaque. Last, gingival inflammation 

is a physical indicator of oral health, but patient-

oriented outcomes are preferred for clinical 

decision-making.57 Comprehensive patient-oriented 

concepts such as oral health-related quality of life 

would allow to measure the total effect on the 

patients’ perceived oral health, not only on specific 

parameters of gingival health.

conclusion

In summary, our network meta-analysis demonstrated 

that unsupervised flossing does not yield substantial 

reduction in gingival inflammation. Among 10 IOH 

aids, interdental brushes and water jets ranked high 

among other aids for reducing gingival bleeding. 

Selection of a single IOH aid as the gold standard 

is not possible based on existing data as their 

effectiveness depends on ease of use, appropriate 

instruction and interdental anatomy and periodontal 

status. Most importantly, the patient-perceived 

benefit of the IOH aids is not clear because most 

studies investigated disease-oriented outcomes of 

gingival health, providing only limited information 

what matters to patients.

In the absence of strong evidence about IOH aids 

differences in the impact on patients, practitioners 

should customize IOH aid recommendations and 

offer alternatives rather than insisting on instruction 

on the use of a universally recommended cleaning 

aid. Further well designed and appropriately 

powered clinical trials are warranted to provide 

more authoritative guidelines on IOH selection.
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appendiX 

model description 

Let ȳikl, σ
2
ikl and nikl

 denote the observed aggregated 

outcome, the estimated sample standard deviation, 

and the sample size from study i for treatment k 

and outcome l, respectively, where i = 1, … , 22, 

k = 1, … , 10, l = 1 indicates baseline measure and 

l = 2 indicates endpoint measure. We assume 

that the observed outcome ȳikl
 follows a normal 

distribution with group-specific true mean θikl
 and 

variance σ2
ikl   ∕nikl, i.e., ȳikl

 ~ N(θikl, σ
2
ikl 

 ∕nikl). We 

adopt a random effect models for θikl, which can 

be described as following:

θikl
 = μkl

 + vik
 + wil,

where μkl
 is the fixed mean effect of treatment k 

for outcome l. The parameters vik
 and wil

 are two 

independent study-specific random effects that 

account for the hetero-geneity in treatment effects 

and outcomes across the trials, respectively. We 

assume that vik
 = (vi1, vi2, ..., viK

 )T ~ NK
 (0, Σ) 

and wil
 = (wil, wi2)

T ~ N2(0, Λ). The covariance 

matrix Σ captures the possible correlations between 

the K treatments, whilst the covariance matrix Λ 

captures the correlation between the baseline 

and endpoint measurements. Here, we treat the 

aggregated baseline and endpoint value as two 

separate outcomes for each study because we do 

not have information on the estimated variance of 

the difference between these two measurements in 

each study. The relative treatment effect between 

treatment b and treatment k can be summarized as  

dbk
 = (μb2

 − μb1) − (μk2
 − μk1). We place noninformative 

normal priors N(0,1000) on the fixed effects. We 

assign inverse Wishart priors on the covariance 

matrices: Σ ~ IW(R1, df1) and Λ ~ IW(R2, df2).  
The parameters in the inverse Wishart priors 

are selected to ensure relatively diffuse prior 

distributions on the covariance matrices, but not 

assign excessive probability on very large (unrealistic) 

values. Specifically, the degrees of freedom df1 

and df2
 are chose to be the dimensions of Σ and 

Λ, respectively. The off-diagonal elements of R1 

and R2 are 0.005, whereas diagonal elements 

are equal to 1. ●
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NUG: Necrotising Ulcerative Gingivitis

NUP: Necrotising Ulcerative Periodontitis

PD: Periodontal Disease

SES: Socioeconomic Status

summary

Periodontal disease (PD) encompasses both gingivitis and periodontitis. Both 

are initiated by plaque and are influenced by the immune and inflammatory 

responses of each individual. In addition, PD is modified by several risk factors 

including smoking, medications, alcohol, age, gender and systemic diseases.

Gingivitis affects 50–90% of adults worldwide and is reversible by simple, 

effective oral hygiene and lifestyle changes. Between 10–15% of the global 

adult population suffer from progressive periodontitis, which if left unattended, 

results in halitosis, pain and loss of teeth.

As dental plaque is the principal etiological factor in the pathogenesis of 

PD, effective oral hygiene and plaque removal is the most important strategy 

in the prevention of this disease. There is also evidence that PD has several 

modifiable risk factors in common with certain non-communicable chronic 

diseases like diabetes. Therefore, to prevent PD, the approach of controlling 

the common risk factors could be an effective strategy.

Potential risk-factor entry points are reduction of tobacco use, reduction in 

consumption of harmful levels of alcohol, a healthy diet and good nutrition and 

improvement of personal hygiene. Whilst PD is not contagious it can become extremely 

common and debilitating, given the ideal environment. This paper discusses the 

risk factors and identifies options by which PD can be prevented and reduced.

introduction

Periodontal disease (PD) encompasses a cluster of diseases that result in 

inflammatory responses and chronic destruction of the tissues that surround 

and support the teeth, namely the gingiva, periodontal ligament, cementum 

and alveolar bone (collectively referred to as the “periodontium”).1, 2 It therefore 

refers to both gingivitis and periodontitis.1, 2

Gingivitis is an inflammatory condition of the soft tissues (gingiva) surrounding 

the teeth whilst periodontitis involves the destruction of the supporting structures 

of the teeth and periodontium.2

Clinical signs of a healthy periodontium include: maintenance of a 

functional periodontal attachment level, minimal or no recession with no loss 

of interproximal bone; and, where present, functional dental implants, all in 

the absence of inflammation.3 (Fig. 1).

Both gingivitis and periodontitis are initiated by plaque and are influenced 

by the immune and inflammatory responses of the individual. Both conditions 

are modified by several factors including smoking, medication, age and 

systemic diseases.

Gingivitis affects 50–90% of adults worldwide (Fig. 2) and is readily reversible 

by simple, effective good oral hygiene and lifestyle changes.4

Gingivitis can be defined as the presence of gingival inflammation, whereby 

the gum can appear reddened, swollen, and may easily bleed, but without 

loss of connective tissue attachment.

pEriOdONTAl diSEASE 

Figure 1: Healthy gums

Figure 2: mild gingivitis
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Periodontitis can be defined as the presence of gingival inflammation 

at sites where there has been a pathological loss of attachment. This loss 

of attachment contributes to pocket formation. The rate of progression of 

periodontitis is neither predictable nor steady.

The disease is considered to progress in relatively short episodes of rapid 

tissue destruction, sometimes followed by some repair, and mostly by prolonged 

periods of dormancy (Fig. 3).3

Severe periodontitis can result in loosening of teeth, occasional pain and 

discomfort, impaired mastication, and eventual tooth loss.4 Periodontitis does 

not affect all teeth evenly but has individual and site predilection; approximately 

10-15% of the global adult population suffer from progressive periodontitis.2

role of plaque in periodontal disease

Dental plaque is the principal etiological factor in the pathogenesis of 

PD. The presence of plaque is necessary, but is not of itself sufficient, for 

periodontal disease to occur.

A variety of disease patterns, both between different individuals and 

between different sites in the mouth within the same individual can be 

related to: the host response, the modifying effect of various risk factors 

and the bacterial attack from dental plaque, involving mostly Gram-negative, 

anaerobic bacteria growing in subgingival sites.1,3

Calcified plaque (calculus) does not have a major role in the pathogenesis 

of periodontal disease, although it does act as a ’retention web’ for bacteria 

and interferes with the ability to perform personal oral hygiene.

Studies have shown that microorganisms quickly colonize clean tooth 

surfaces after cessation of oral hygiene procedures and that within a few 

days microscopic and clinical signs of gingivitis can be observed.5 At this 

point these changes can be reversed, provided the individual resumes 

adequate tooth cleaning procedures.

Gingivitis is a result of the microorganisms within the plaque releasing 

products that induce tissue inflammation. Most individuals develop clinical 

signs of gingivitis after 10–20 days of plaque accumulation.5 It has been 

noted that not all patients will develop periodontitis following gingivitis and 

therefore those who do must have a unique response to microbial plaque.

The teeth specificity and predilection in periodontal disease probably 

localise to the sites of retention of plaque where oral hygiene is inadequate 

or in areas of calculus formation, restorative overhangs or poor margins of 

crowns. In normal situations, more than six months may pass before the lesion 

of gingivitis changes to periodontits.6

microbiology of periodontal disease

About 300 to 400 bacterial species are found in sub-gingival plaque but only 

about 10 to 20 species may play a role in the pathogenesis of destructive 

PD.2 It is only those species that are able to colonize that result in damage to 

periodontal tissues. Colonization requires the ability to attach to periodontal 

tissues, to multiply, to compete with other microbes within the oral environment 

and the resilience to survive the host defense mechanisms.

The microbes involved with PD are largely gram negative anaerobic 

bacilli, as mentioned, with some anaerobic cocci and a large quantity of 

anaerobic spirochetes. The main organisms linked with deep destructive 

periodontal lesions are Porphyromonas gingivalis, Prevotella inter-media, 

Bacteroides forsythus, Actinobacillus actinomycetumcomitans, and 

Treponema denticola.2

risk factors associated with periodontitis

Periodontal disease is considered to have multiple risk factors. According to 

one author the term “risk factor refers to an aspect of personal behaviour or 

lifestyle, an environmental exposure, or inherited characteristics, which on the 

basis of epidemiological evidence is known to be associated with a health 

related condition”.7 Risk factors therefore are part of the causal chain for a 

particular disease or can lead to an exposure of an individual to a disease 

and therefore the presence of risk factors implies a direct increase in the 

probability of the disease occurring.

Destructive periodontal disease is a consequence of the interaction of 

genetic, environmental, host and microbial factors.8 Risk factors for periodontal 

disease include genetics, age, gender, smoking, socioeconomic factors and 

some systemic diseases.

age

The prevalence of periodontal disease is seen to increase with age, while the 

extent and severity also increases with advancing age.9

However, it is not clear whether becoming older is related to an increased 

susceptibility to periodontal disease or whether the cumulative effects of 

disease over a lifetime may explain the increased prevalence of disease in 

older people.2

Some authors suggest that up until 70 years of age the rate of periodontal 

destruction is the same throughout adulthood; age per se is not a risk factor 

for people under 70.10, 11

In South Africa life expectancy increased from 59 years in 2000 to 63.6 years 

in 2016.12 This increase in life expectancy is considered mainly due to the mass 

roll out of Antiretroviral (ARV) treatment for HIV and its positive consequences.

The increased life expectancy would result in an increased geriatric population 

requiring oral health treatment especially for periodontal diseases.

socioeconomic status

A possible relationship between PD and socioeconomic status (SES) was found 

in several studies.13-15 Gingival condition is directly related to SES with evidence 

of poor gingival health and is more prevalent in persons from a low SES.

The relationship between SES and periodontitis is less direct. It can be 

certain that gingival health is better among individuals with higher education 

and with a more secure income.16 South Africa has a high unemployment 

rate of around 27% and coupled to this is a high disparity between the rich 

and the poor.17, 18

These factors combined with poor education and low levels of knowledge 

all indicate that the prevalence of periodontal diseases will increase in the 

next few years, placing an added burden on the public oral health sector.

Figure 3: periodontitis
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race and gender

Destructive periodontitis is consistently more prevalent in males than females 

which could be due to lifestyle choices of males which include an increased 

alcohol and smoking consumption.9

PD also has been reported to be more prevalent amongst blacks than whites 

with a Brazilian study reporting that groups of blacks have a three times higher 

risk of periodontal destruction compared with whites of the same age cohort.14

This could be due to lifestyle choices and genetic factors and may be applicable 

to similar South African populations. The distribution of PD within countries also 

differs according to race or ethnic group regarding prevalence and severity.19

South Africa comprises 81% Black African and just over 51% of all South Africans 

are females.20 These factors also impact on the prevalence of PDs and clinicians 

should be aware of these risk factors when examining and treating their patients.

smoking

A consistent, positive association between smoking and loss of periodontal 

attachment has been reported and confirmed in many studies.21, 22 Smoking 

alone accounts for more than 50% of PD cases.

The prevalence of smoking is higher in the uneducated, poorer communities 

and low-income earners compared with their more affluent and educated 

counterparts.9 Other studies have reported that smokers were five times more 

likely to have a periodontal emergency compared with non-smokers.23

The disease is more prevalent, extensive and severe among current smokers, 

and occurs least amongst those who have never smoked. It has been proven that 

those who smoke over many years have considerably higher periodontal disease 

rates, and that this occurs even with cannabis smoking, suggesting that it is the 

smoking, rather than any specific characteristic of tobacco, that is responsible.24

Although South Africa has seen a decrease in the national tobacco consumption, 

tobacco use remains prevalent in certain underprivileged and marginalized 

communities.25

Added to this, studies have reported an increase of electronic cigarette and 

water pipe smoking and long term research is required on the effects of these 

innovative habits on the oral cavity.26

genetics

There is a growing body of evidence from studies that genetic factors predispose 

individuals to periodontal disease. This is seen especially in the rare and more 

severe forms of periodontitis like early onset periodontitis, now classified as 

aggressive periodontitis,27 where family studies have provided good evidence 

for a prominent genetic role.28, 29 A gene mutation for pre-pubertal periodontitis 

has been identified.30

systemic disease

Systemic disease can adversely affect host defense systems and therefore 

can act as risk factors for PD.2 Among the associations observed between oral 

health status and chronic systemic diseases, the link between PD and diabetes 

mellitus is the most consistent.31

Periodontal diseases are well established as a complication of diabetes, and 

have been considered the sixth most common complication of diabetes.32, 33

In a study of Brazilian individuals with poorly controlled type 2 diabetes, 

significantly higher levels of periodontal pockets and loss of attachment were 

found compared with controls.34

Although HIV disease has a relatively minor effect on the progression of 

chronic periodontitis compared with other pathogenic factors, patients who 

are HIV-positive and immunosuppressed can present with distinctive forms of 

necrotising gingivitis and periodontitis.35

Diseases of the oral cavity strongly associated with HIV are: linear gingival 

erythema (LGE), necrotising ulcerative gingivitis (NUG) and necrotising ulcerative 

periodontitis (NUP). It has been proven that the presence of NUP and NUG may 

offer a significant diagnostic, as well as a prognostic, value.36

periodontitis and stress

It is well known that cardiovascular disease, diabetes, and other chronic 

diseases are related to psychosocial factors, but there is also evidence that 

stress is linked to periodontal disease.

Stressful life events, and marital problems are associated with PD, possibly 

through physiologic responses that increase susceptibility and reduce the 

immune response.9, 19

periodontitis and pregnancy

Studies have demonstrated that PD have been shown to increase the risk of adverse 

pregnancy outcomes such as premature birth and low birth weight.37-39 Uterine 

contractions are stimulated by oxytocin, which is produced by the hypothalamus 

and by prostaglandins produced by the placenta. This process normally occurs in 

the third trimester and leads to birth. However, chronic infection can stimulate the 

inflammatory process, which leads to elevated amniotic levels of prostaglandins, 

TNF-α, Interleukin-1 and -6. These mediators then lead to premature rupture of 

membranes and pre-term labour. Other work has suggested that periodontal pathogens 

may travel from the gingival sulcus to the placenta and stimulate pre-term birth.40

alcohol

High alcohol consumption increases the risk of a wide variety of conditions such 

as increased blood pressure, liver cirrhosis, cardiovascular disease, diabetes, 

and cancers of the mouth.19 Recent research also indicates that excessive alcohol 

consumption is associated with increased severity of periodontal disease.41, 42

Alcohol consumption, tobacco use, and unhealthy diet commonly go together. 

People who consume tobacco are more likely to drink alcohol and eat a diet 

high in fats and sugars but low in fiber and polyunsaturated fatty acids. Those 

who have a high consumption of tobacco and alcohol are thus more likely to 

be at a higher risk of severe periodontal disease and oral cancer.19

local risk factors

Any plaque retentive feature such as restoration overhangs or deficiencies, 

may contribute to the local risk of periodontal disease.2

conclusion

Risk factors work to change the susceptibility or resistance of individuals to 

the disease. Risk factors for periodontal disease can be both systemic and 

local, such as smoking; medical conditions, poorly controlled diabetes, possibly 

obesity and stress play a significant role in the initiation and progression of PD.

The modification of these risk factors plays a strategic role in the management 

of periodontal disease, accepting of course that some, such as race or genetics, 

cannot be changed. The identification of high-risk patients is therefore essential 

in the ultimate management and treatment of PDs.

As has been demonstrated, periodontal disease is highly linked to systemic 

diseases such as diabetes and HIV. There is also evidence that periodontal 

disease has several modifiable risk factors in common with certain non-

communicable chronic diseases and therefore to prevent periodontal disease 

one can use the common risk factor approach.

It is therefore essential that clinicians adopt a holistic and systemic approach 

to identify high risk patients and to recommend behaviour and lifestyle changes 

to attain the common goal of preventing and managing PDs. ●
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OrAl mANifESTATiONS Of 
diAbETES mElliTuS
– A SySTEmATiC rEviEw

introduction

Diabetes Mellitus (DM) is a metabolic disorder 

characterized by the presence of chronic hyperglycemia 

accompanied to greater or lesser extent by alterations 

to carbohydrate, protein, and lipid metabolisms. DM 

has become a global epidemic, the complications of 

which significantly impact on the quality of life and 

longevity of the sufferers, as well as healthcare costs. 

The number of people with diabetes has increased 

from 108 million in 1980 to 422 million in 2014. The 

overall prevalence of diabetes among adults over 

18 years of age has increased from 4.7% in 1980 to 

8.5% in 2014 and the World Health Organization 

(WHO) predicts this will increase to 439 million, 

almost 10% of adults in 2030 (1).

Patients with diabetes present impaired function of 

polymorphonuclear leukocytes (leukocyte adhesion, 

chemotaxis, and phagocytosis), impaired bactericidal 

activity, altered response to exposure to antigens, 

and alteration to the function of T lymphocytes (2). 

Many studies have shown a clear link between 

chronic inflammation and the development of Type 

2 Diabetes Mellitus (DM2) (2,3).

Both Diabetes Mellitus type 1 (DM1) and type 

2 diabetes (DM2) present numerous possible 

long-term complications. Epidemiological studies 

indicate that the severity of diabetic complications 

is generally proportional to the degree and duration 

of hyperglycemia (4). Among the oral manifestations 

related to DM described are: dry mouth, tooth 

decay, periodontal disease and gingivitis, oral 

candidiasis, burning mouth syndrome (BMS), taste 

disorders, rhinocerebral zygomycosis (mucormycosis), 

aspergillosis, oral lichen planus, geographic tongue and 

fissured tongue, delayed wound healing, and increased 

incidence of infection, salivary dysfunction, altered 

taste and other neurosensory disorders, impaired 

tooth eruption, and benign parotid hypertrophy (5). 

The objective of this review was to provide a 

systematic overview of the literature on the various 

oral manifestations that may occur in diabetic patients.
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abstract

Background: Diabetes Mellitus has become a 

global epidemic and presents many complications, 

usually proportional to the degree and duration 

of hyperglycemia. The aim of this systematic 

review was to investigate the different oral 

manifestations associated with Diabetes Mellitus.

Material and Methods: A MEDLINE search for 

“Diabetes Mellitus and oral manifestations” was 

performed. A further search was conducted for 

“diabetes” and its individual oral manifestation. 

Inclusion criteria were as follows: human clinical 

studies with a minimum of 30 patients; studies 

published in relevant scientific journals between 

January 1998 and January 2016. Nineteen studies 

fulfilled the inclusion criteria and were analyzed, 

assessing the strength of scientific evidence 

according to recommendations made by the Centre 

for Evidence-Based Medicine, Oxford (OCEBM), which 

permits adequate assessment of prevalence studies.

Results: A total 3,712 patients (2,084 diabetics) 

were included in the studies reviewed. Of the 

19 studies analyzed, 4 were longitudinal studies 

and 15 cross-sectional studies. Periodontal 

disease, periapical lesions, xerostomia and taste 

disturbance were more prevalent among diabetic 

patients. An association between diabetes and 

caries and mucosal lesions proved positive in 

5 out of 10 studies.

Conclusions: Despite multiple oral manifestations 

associated with DM, awareness of the associations 

between diabetes, oral health, and general 

health is inadequate. It is necessary for doctors 

and dentists to be aware of the various oral 

manifestations of diabetes in order to make an 

early diagnosis.

Keywords: Diabetes Mellitus, oral manifestations, 

oral pathology.
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material and methods

This systematic review was conducted in order to 

answer the question: what are oral the manifestations 

of diabetes? The review followed guidelines detailed 

in Preferred Reporting Items for Systematic Reviews 

and Meta-analysis (PRISMA) (6).

database selection

Two blinded reviewers (JL and EM) made the study 

selection according to inclusion/exclusion criteria. 

Both reviewers agreed with the selection of articles.

search strategy

A literature search was performed in the MEDLINE 

database applying the search terms “Diabetes and 

Oral manifestations,” selecting transverse and 

longitudinal human studies published between 

January 1998 and January 2016. A further search 

was then performed using the terms “Diabetes 

Mellitus” combined with different oral manifestations: 

“Dental Caries”; “Periapical lesions”; “Periodontal 

disease”; “Salivary dysfunction”; “Oral mucosal 

pathology”; “Taste alteration”; “Burning mouth 

syndrome.” Other studies were located using the 

Cochrane database and other academic search 

engines available via Google, or obtained from 

the reference lists of review articles.

screening and selection

Studies were selected applying the following 

inclusion criteria: articles published in English, 

between January 1998 and January 2016, in 

scientific journals, original research, studies 

conducted on a human population, with more 

than 30 patients. Exclusion criteria were: animal 

studies, in vitro studies, studies with fewer than 30 

patients, not original papers, systematic reviews, 

meta-analyses.

data extraction and statistical analysis

Data were collected by two independent reviewers 

(JL and EM). A tab-based data collection protocol 

was designed for the 19 items included in the review. 

The review was performed following guidelines 

detailed in the PRISMA statement, aimed at to 

improving the quality of systematic reviews and 

meta-analyses (6). The reviewers crosschecked all 

extracted data. Disagreements were resolved by 

discussion until consensus was reached.

methodological study quality assessment

The quality of the articles was assessed by two 

independent reviewers. The strength of scientific 

evidence was rated following recommendations 

made by the Centre for Evidence-Based Medicine, 

Oxford (OCEBM), which allows adequate assessment 

of studies of disease prevalence (7).

results

The search conducted using the MEDLINE database 

identified 170 published articles. After reading the 

abstracts, 39 works were selected of which only 

nine met the inclusion criteria: human studies 

published between 1998 and 2016, and with a 

minimum sample of 30 patients with DM1 and/or 

DM2. Twenty articles were excluded as they were 

reviews, two because they were case reports, 

two animal studies, one as it included fewer than 

30 patients, one as it was not available in English, 

and four that did not deal specifically with the oral 

manifestations of DM. A parallel search applying 

the search terms “Diabetes Mellitus” in combination 

with the various relevant oral manifestations, and a 

search among the references included in literature 

reviews identified a further ten studies. See Flow 

chart Diagram in Figure 1.

The final selection of articles included a total 

of 3,712 patients, of whom 2,084 had diabetes. Of 

the 19 studies included in the review, four were 

longitudinal studies and 15 cross-sectional studies. 

Of these, 14 (74%) found a higher prevalence of 

oral manifestations in patients with DM (8-21), 

while the remaining 5 (26%) did not obtain any 

significant differences between DM groups and 

control groups of healthy subjects (22-26). Of 

these, three explored the association of caries with 

DM (24-26) and two the association of mucosal 

lesions with DM (22,23).

Two studies dealt with the association between 

periodontal disease (PD) and DM (8,24), and 

three the association of periapical lesions with 

DM (9-11); all these five articles (100%) identified 

significant differences between patients with DM 

and control groups of healthy subjects. All studies 

(100%) investigating xerostomia (18-21), and taste 

alteration  (17) found a higher incidence of these 

pathologies among diabetic patients compared 

to non-diabetic patients (Table 1). As regards other 

oral manifestations, the results generated some 

controversy. Of studies examining caries, 40% 

(12,13) found an association with DM, while 60% did 

not (24-26); of those that evaluated the presence of 

mucosal lesions, 50% (14-16) found an association 

with diabetes and 50% did not (22-24).

Assessment of the strength of scientific evidence 

(OCEBM) showed that longitudinal studies presented 

stronger scientific evidence. Of the 4 longitudinal 

studies included in this review two investigated the 

presence of periapical lesions (10,11) (49,334 and 

538 teeth treated endodontically, respectively); 

one the presence of caries (13) (592 patients); and 

another the presence of xerostomia (21) (39 patients). 

All these longitudinal studies found the diseases 

studied to be associated with DM.

Figure 1: Flow chart diagram

170 articles in MEDLINE were obtained using the 
search terms 'Diabetes and oral manifestations'

Potentially relevant full texts of 39 articles were 
obtained

19 studies included

4 Longitudinal 15 Transversal

Inclusion criteria:

- Humans

-  Clinical studies

- Minimum 30 patients

- Published in scientific journals of 
relevance

- Date of publication: from 1998 to 2016

10 further papers were obtained from a 
parallel search using the terms 'Diabetes 
mellitus' combined with the individual 
oral manifestations and from references 
contained in literature reviews

Excluded items:

- 20 reviews

- 2 case reports

- 2 animal studies

- 1 included fewer than 30 patients

- 1 not available in English

- 4 did not address the specific issue
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table 1: Studies included in the review

study design le gr sample sex manifestation
association 

with dm

arrieta-blanco et al., 2003 (8) Transversal 4 C
70DM

74Healthy

30M, 40W

29M, 45W
Periodontal Disease Yes

lópez-lópez et al., 2011 (9) Transversal 4 C
50DM2

50Healthy

20M, 30W

22M, 28W
Periapical Lesion Yes

Wang et al., 2011 (10)
Longitudinal Prospective 

2 years
1B A 49.334* - Periapical Lesion Yes

Fouad 2003 (11)
Longitudinal Prospective 

2 years
1B A

74*

464**
- Periapical Lesion Yes

lin et al., 1999 (12) Transversal 4 C
24 DM

18 Healthy

10M, 14W

10M, 8W
Caries Yes

pa et al., 2001 (13)
Longitudinal Prospective 

6-8 years
1B A

390DM1

202 Healthy

199M, 191W

76M, 126W
Root Caries Yes

bharateesh et al., 2012 (25) Transversal 4 C
300 DM

300 Healthy

186M, 114W,

180M, 120W
Caries No

arrieta-blanco et al., 2003 (26) Transversal 4 C
70 DM1,2

74 Healthy

30M, 40W

29M, 45W
Caries No

miralles et al., 2002 (24) Transversal 4 C 30 DM1 -

Caries

Mucosal Lesion 

PD

No

No 

Yes

kadir et al., 2002 (14) Transversal 4 C

30 Healthy 

45 DM1,2

55 Healthy

18M27W

26M, 29W

Mucosal Lesion

(Candida)
Yes

guggenheimer, 2000 (15) Transversal 4 C
405 DM1

268 Healthy
- Mucosal Lesion Yes

petrou-amerikanou et al., 1998 (16) Transversal 4 C

135 DM1

353 DM2

274 Healthy

65M, 74W

127M, 225W

110M,164W

Mucosal Lesion 
(Lichen planus)

Yes

cristina de lima et al., 2008 (22) Transversal 4 C
30 DM

30 Healthy

11M, 19W

9M, 21W
Mucosal Lesion No

sousa et al., 2011 (23) Transversal 4 C
96 DM2 

100 Healthy

31M, 65W

27M, 73W
Mucosal Lesion No

busato et al., 2012 (18) Transversal 4 C
51 DM1

51 Healthy
- xerostomia Yes

ivanoski et al., 2012 (19) Transversal 4 C
30 DM1

30 Healthy

-

10M, 7W
xerostomia Yes

carda et al., 2006 (20) Transversal 4 C
17 DM2

16 Healthy
8M, 8W xerostomia Yes

chavez et al., 2001 (21)
Longitudinal

Prospective 1 year
1B A

24 DM

15 Healthy

10M, 14W

9M, 6W
xerostomia Yes

stolbova et al., 1999 (17) Transversal 4 C

73 DM2

11 DM1

12 Obese

29 Healthy

26M, 47W

4M, 7W

4M, 8W

6M, 23W

Taste disturbance Yes

EL: Evidence level. GR: Grade recommendation. PD: Periodontal disease. M: Men. W: Women.
* Teeth endodontic patients with DM, ** Teeth endodontic patients without DM, (-) Unknown or not described.

discussion

pathophysiology of oral manifestations

Two mechanisms involved are involved in 

the pathogenesis of diabetic complications. 

Firstly, the polyol pathway converts glucose 

into the enzyme sorbitol byaldose reductase 

that causes tissue damage and numerous other 

diabetic complications. Secondly, the formation 

of advanced glycosylation end products (AGE), 

whose formation is due to binding of glucose to 

proteins, lipids and nucleic acids, results in the 

alteration of structures and functions, in addition 

to its deposition in specific organs that causes 

various complications (27). Atheroma deposits are 

formed in cells, which accumulate in the basal 

membrane and lumen causing decreased cellular 

defense capacity and impaired polymorphonuclear 

leukocyte response (28). This makes diabetic 

patients more susceptible to infection processes 

especially when these are caused by anaerobic 

bacteria due to the reduction of oxygen diffusion 

through the capillary wall (29).

Figure 2 summarizes the most significant aspects 

of the pathophysiological relationship between 

diabetes and dental disease; the figure is based on 

a diagram proposed by Kudiyirickal MG et al. (30). 

Table 2 shows the pathophysiology, treatment, and 

prevention aspects of orofacial diseases related 

to diabetes (30).
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oral manifestations of diabetes mellitus

For years, research into diabetes has explored the 

many clinical implications of this highly prevalent 

disease. As previously mentioned, these include the 

need for periodontal control as tissue destruction 

may be accelerated among diabetics, and early 

management of oral infection will avoid exacerbating 

the existing metabolic imbalance. It has been found 

that an individual with uncontrolled diabetes presents 

a higher risk of infection, as well as abnormal 

prolonged healing time that will endanger the 

health of the oral cavity. Research has established 

that patients with DM may present a variety of 

oral manifestations (Table 3). Each of these oral 

manifestations and their relationship to DM are 

summarized below:

i. Diabetes and Periodontal Disease

The main oral complication attributed to diabetes 

is periodontal disease (PD), considered the sixth 

complication of DM (31). Simple chewing can cause 

systemic dissemination of periodontal pathogens and 

their metabolic products in patients with periodontal 

disease causing endotoxemia or bacteremia, which 

results in an increase in serum levels of inflammatory 

mediators such as Interleukin 6 (IL-6), fibrinogen, 

and C-reactive protein (CRP). Furthermore, systemic 

inflammation can exacerbate insulin resistance and 

therefore the management of diabetes. For this reason, 

correct periodontal treatment can lower the level 

of proinflammatory mediators, and so contribute to 

better glycemic control (30). It has been suggested 

that there is a degree of synergism between DM and 

PD. On the one hand, the severity and prevalence of 

PD increases in diabetics and is worse in diabetics 

with poor glycemic control. On the other hand, 

periodontitis may exacerbate diabetes, decreasing 

glycemic control. However, there is some controversy 

over this issue; diabetes clearly increases the risk of 

PD but the impact of PD on glycemic control and the 

mechanisms by which this occurs are not clear (32).

ii. Diabetes and Periapical Pathology

The scientific literature shows a higher prevalence of 

periapical lesions in patients with poorly controlled 

diabetes (28,29). A recent clinical study showed 

that patients with DM2 presented a significant 

association with an increased incidence of periapical 

lesions and endodontic treatments (9). Regarding 

table 2: The pathophysiology, treatment and prevention aspects of orofacial diseases 
related to diabetes (30)

oral pathology 
related to dm

pathogenesis treatment and prevention

Periodontal disease Accumulation of AGEs 
in periodontal tissues, 
decreased periodontal 
regenerative capacity and 
defective immune regulation

Assessment of risk of disease 
progression, periodic 
reviews, dietary advice and 
periodontal therapy

Dry mouth Reduced salivary flow as 
a result of polyuria and 
dehydration

Proper control diabetes and 
dental hygiene

Root Caries As a result of gingival 
resorption and decreased 
salivary flow

Use of fluoridated pastes, 
restorative treatments. The 
optimal glycemic control 
prevents progression

Oral Candidiasis Because salivary dysfunction, 
hyperglycemia and impaired 
immune system

Antifungal nystatin or 
miconazole treatment. 
Good glycemic control and 
prevention

Pulp necrosis and 
periodontal abscess

Ischemic tissue damage 
related pulp own vascular 
damage from diabetes

Endodontic treatment and 
control of diabetes

Delayed wound 
healing and 
increased incidence 
of infections 
following surgery

Caused by vascular 
dysfunction and decreased 
immune on diabetes

Preventive administration of 
antibiotics and good glycemic 
control

AGEs: advanced glycosylation end products

table 3: Significant oral manifestations related to diabetes

oral 
manifestations

transversal longitudinal

periodontal 
disease

Arrieta-Blanco et al., 2003(8) 

Miralles et al., 2002 (24)

periapical 
pathology

López-López et al., 2011 (9)
Wang et al., 2011(10)

Fouad 2003 (11)

caries

Arrieta-Blanco et al., 2003 (26)

Lin et al., 1999 (12)

Miralles et al., 2002 (24)

Bharateesh et al., 2012 (25)

Pa et al.,2001 (13)

Xerostomia, 
hyposalivation

Busato et al., 2012 (18)

Cristina de Lima et al., 2008 (22) 

Sousa et al.,2011 (23)

Ivanoski et al., 2012 (19)

Carda et al., 2006 (20)

Miralles et al., 2002 (24)

Chavez et al., 2011 (21)

taste disturbance 
and bms

Stolbová et al.,1999 (17)

mucosal oral 
pathology

Cristina de Lima et al., 2008 (22) 

Sousa et al.,2011 (23)

Kadir et al., 2002 (14)

Guggenheimer.,et al. 2000 (15)

Petrou-Amerikanou et al., 1998 (16)

Miralles et al., 2002 (24)

BMS: Burning Mouth Syndrome

Figure 2: Pathophysiological relationship between diabetes and dental disease. Kudiyirickal adaptation of 
Kudiyirickal & Pappachan (30)

Periapical abscess

Pulp necrosis

Caries

poor glycemic control

Heart and kidney complications 
(nephropathy and end-stage renal disease, 

arteriosclerotic heart disease)

Periodontal disease

REsEARch

pAGE 24 OHASA JOURNAL



the success rate of endodontic treatment, an 

article published in 2011 (33) states that patients 

with DM had a lower success rate in primary root 

canal treatment in comparison with non-diabetic 

patients, while both groups presented the same 

success rate in secondary root canal treatment (33). 

Another study found that patients with diabetes are 

at increased risk of the need for tooth extraction 

following endodontic treatment. This risk increases 

in patients with hypertension as well as DM and /

or coronary artery disease (10).

The dental pulp of diabetic patients may have 

limited dental collateral circulation, impaired immune 

response, and an increased risk of infection or 

pulp necrosis. Regarding molecular pathology, 

hyperglycemia is a stimulus for bone resorption, 

inhibition of osteoblast differentiation, and a 

reduced capacity for bone recovery (34). It has 

been observed that the removal of periodontal 

inflammation can reduce the dose of insulin required 

for the patient’s glycemic control. For this reason, it 

is essential to remove all dental pulp infections (28). 

The special characteristics of periapical lesions in 

patients with diabetes provide evidence that the 

treatment objectives and definition of success 

should be different for these patients. A recent 

review concluded that current knowledge about 

the microbiology of endodontic infections and 

inflammatory reactions is limited, and that such 

knowledge could help implement new forms of 

treatment for these patients. Further research is 

needed to better understand the issue and so 

increase the success rates of endodontic treatment 

among these patients (34).

iii. Diabetes and Dental Caries

Information presented in the literature about the 

relationship between the DM and tooth decay is 

inconsistent (35). Arrieta-Blanco et al. (26) in a study 

of 144 patients (70 diabetic and 74 non-diabetic) 

found no significant difference in mean caries 

between the two groups. The prevalence of carious 

lesions was 7.39% in diabetic patients and 6.91% in 

non-diabetics (26). Another study with a sample of 

600 patients (300 with diabetes and 300 healthy) 

showed that the prevalence of dental caries was 

higher in non-diabetics (32.3%) than in diabetics 

(13.6 %)(25). As shown in Table 4, patients with 

DM had greater need for treatment than healthy 

subjects, but nevertheless presented a lower rate 

of tooth decay. Bharateesh et al., suggest that 

patients with DM may have fewer cavities due to 

the content of their diet which usually contains more 

protein and fewer fermentable carbohydrates (25). 

Another similar study did not find differences in the 

number of cavities between patients with DM1 and 

a group of healthy subjects (24).

table 4: Results study of Bharateesh (25)

caries
periodontal 

disease
treatment 

need

dm 13.6% 92.6% 58%

no dm 32.3% 83% 41%

Meanwhile, other studies have found a higher 

incidence of dental caries in patients with DM (12,13), 

which could be explained by the decrease of salivary 

secretion suffered by diabetics.

iv. Diabetes and Oral Mucosa

DM Patients may have a higher prevalence of 

mucosal disorders possibly associated with chronic 

immunosuppression, delayed healing, and/or 

salivary hypofunction (14). These alterations include: 

oral fungal infections such as oral candidiasis (15); 

fissured tongue, irritation fibroma, traumatic ulcers 

and lichen planus (16). However, there is some 

controversy on this issue, as other studies have 

found no association between DM and candidiasis, 

or other oral mucosa lesions (22-24).

v. Diabetes and Xerostomia

In a study conducted by Chavez et al. (21), a tendency 

for salivary flow to decrease was observed when 

HbA1c values increased. A recent study compared the 

salivary characteristics in 30 patients with diabetes 

compared with 30 healthy subjects. Eighty per cent 

of DM patients presented xerostomia, but only 10% 

of healthy subjects. Furthermore, urea and glucose 

levels in saliva were significantly higher in diabetics 

than healthy subjects. This suggests that DM can 

cause xerostomia and that there may be a significant 

correlation between the degree of xerostomia and 

glucose levels in saliva. In addition, increased salivary 

glucose promotes the proliferation and colonization 

of bacteria in the oral cavity, and glucose is the 

basis for Candida development and decreases 

the activity of neutrophils (19). Another study of 102 

patients showed a significant association between 

DM1 and xerostomia but the results showed that 

clinical status and salivary conditions did not affect 

the presence of xerostomia (18). Carda et al. (20), in 

a study of 33 patients, found a significantly higher 

percentage of xerostomia in patients with DM than 

in the control group (76.4% and 18.7% respectively). 

However other studies have not found significant 

differences in salivary flow between diabetics and 

non-diabetics (22,23).

vi. Diabetes and Taste disturbance

Taste detection follows a hereditary pattern, but can 

be influenced by the appearance of neuropathies. 

When this sensory dysfunction occurs, it can inhibit 

the ability to maintain a proper diet and can lead 

to poor glycemic control. Taste alteration has been 

associated with diabetes and the development of 

obesity (36). In this context, a 1999 clinical study 

investigated 73 patients with DM2, 11 patients with 

DM1, 12 obese patients (BMI> 30) without DM, 

and 29 control subjects. All subjects underwent 

electrogustometric examination. The results found 

hypogeusia in 40% of DM2 patients, in 33% of DM1 

patients, 25% of obese patients, while no case of 

hypogeusia was found in the control group. Ageusia 

was observed in 5% of DM2 patients, 3% of DM1 

patients, and 14% of obese patients. These results 

suggest that impaired taste may evoke hyperphagia, 

and then later, obesity (17).

vii. Diabetes and Burning Mouth Syndrome

Burning mouth syndrome (BMS) is characterized 

by a burning sensation in the oral mucosa and 

an absence of clinical signs. Its etiology includes 

systemic, local, and psychological factors (stress, 

anxiety and depression). It is more common in 

women, and the average age of the typical SBA 

patients is 50 to 60 years old (37). Patients with 

diabetes often have burning mouth syndrome, but 

a clear relationship between DM and BMS has not 

been identified (38).

knowledge of the relationship between 

diabetes and oral health

Knowledge and understanding of diabetes and 

periodontal health is low among diabetic patients, and 

most are unaware of the oral health complications 

deriving from the disease they suffer and of the need 

for proper preventive care. This was reflected in a 

recent study in which questionnaires were issued to 

a random sample of 500 diabetic patients. Twenty-

eight per cent of patients said they did monitor their 

periodontal health with regular visits to the dentist; 

48% were conscious of the increased susceptibility 

to gum disease and oral health complications; 38% 

recognized that periodontal health can affect blood 

sugar levels (39). Another study of 101 patients with 

DM1 and DM2, found that 84% of the increased risk 

of heart disease, 98% of the risk of eye disease, 

99% of the risk of circulatory problems and 94% 

of the risk of kidney disease but only 33% of the 

participants were aware of the increased risk of 

periodontal disease. The participants who were 

aware of the increased risk of periodontal disease 

had obtained this information from a dentist. The 

study also found a significant association between 

metabolic control and dental status (40).

Awareness and understanding of the possible 

associations between diabetes, oral health and 

general health need to be increased among 

diabetic patients. Dentists, doctors and other 

health professionals should conduct periodontal 

screening every time a diabetic patient attends a 
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check-up, and should recommend attending regular 

check-ups by a specialist (39,40). All the evidence 

registered in the present review highlights the 

importance of preventive and therapeutic control 

of DM and periodontal disease. The involvement 

of oral health professionals in strategies aimed at 

identifying individuals at risk from diabetes should 

be maximized in order to retard the development 

of possible complications (36). As for the dentist’s 

involvement in these strategies, he/she should bear 

in mind that diabetes is a common disease with 

concomitant oral manifestations that can modify 

dental care needs. In this context, dentists must be 

completely familiar with diagnosis and prevention 

techniques (39,40). Effective management of 

diabetic patients requires cooperation between 

the patient, the doctor, the dentist, and other 

healthcare professionals. Regular check-ups will 

allow dentists to anticipate patient needs and interact 

competently with other healthcare professionals. 

Careful examination of the oral cavity may discover 

indications of an underlying systemic condition, and 

allow early diagnosis and treatment. The examination 

should include an assessment of changes to the 

mucosa, periodontal inflammation, and bleeding, 

as well as the general state of the teeth.

conclusions

Diabetes Mellitus leads to multiple complications, 

which increase when glycemic control of the 

patient is inadequate. This makes management 

and prevention important. It has been shown that 

diabetes exists in a bidirectional relationship with 

periodontal disease and may lead to other oral 

pathologies. For this reason, doctors and dentists 

must be vigilant with regard to the various oral 

manifestations of diabetes in order to make an 

early diagnosis.

Full understanding and awareness of the 

pathophysiology, manifestations, and management 

of different types of diabetes-related orofacial 

infection by the endocrinologist and the dentist are 

essential to optimizing the care of diabetic patients.
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EThIcs

dEAliNg wiTH 
HEAlTHCArE wASTE… 
A wASTE Of TimE?

Source: SADJ November 2018, Vol. 73 No. 10 p635

Dr Brown was proud of his practice and never 

tired of showing patients around to view the latest 

equipment he had installed. No expense had been 

spared and he was in possession of a Cone Beam 

radiographic unit and the most advanced sterilization 

facilities. The dental chairs incorporated every 

advanced feature. He was particularly conscious 

of the special arrangements he had made for the 

storage and disposal of used hypodermic needles 

which, using artery forceps to avoid needle sticks, 

were carefully placed into a glass jar which was 

securely closed by a screw-on lid. The jar was 

labelled in red and when full was placed into the 

waste bins for collection by the municipal refuse 

organization.

Although extractions in his practice were 

infrequent, those that he had removed were also 

placed into the same glass jar for disposal.

Dr Brown may well have had the most up to 

date equipment and practised the most advanced 

Dentistry but of course... the practice was guilty of 

gross mishandling of waste. Booklet Number 12 of 

the HPCSA Guidelines dealing with Ethical issues, 

presents a Motivation for the Booklet: “The HPCSA 

views the proper disposal of healthcare waste by 

healthcare practitioners as an essential element 

of good professional practice. These Guidelines 

are issued to remind practitioners of their ethical 

and professional obligations to their patients and 

to the community.”

The Council defines a wide range of waste as 

hazardous, listed below:

Infectious waste, pathological waste, including 

body fluids, secretions and surgical specimens, sharps, 

especially contaminated sharps, pharmaceutical 

waste, chemical waste, heavy metals, radioactive 

waste, genotoxic waste, cytotoxic agents, pressurised 

containers.

Should the waste fall into one of those categories, 

special arrangements must be made for handling 

the material.

The problems of unsafe handling of sharps may 

be relatively obvious... there will be a danger of 

needle stick injuries and the risk of the transmission 

of infectious agents. What may be the problems if 

healthcare waste is dumped into municipal landfill 

sites? Not only will there be potential physical 

injuries but also exposure to infection suffered by 

formal landfill workers and by informal scavengers 

of the rubbish. Contamination of groundwater could 

readily result in the spread of E Coli. Even the 

burning of healthcare waste is not recommended 

as the environment is polluted, with the formation of 

dioxins. Incineration may overcome these dangers.

 Good ethical practice demands that a set of 

guidelines for the management of healthcare 

waste should be respected and effected by every 

practitioner. The HPCSA emphasizes a number 

of requirements which are deemed essential 

to ensure effective and ethical management of 

healthcare waste.

Paramount amongst these is the dictate that every 

practice should utilise a healthcare waste disposal 

system that meets the requirements of the relevant 

South African National Standards code (Code of 

Practice of the South Africa Bureau of Standards 

on the Handling and Disposal of Waste Material 

within HealthCare Facilities SANS 10248 1 2008).

Such a system should provide for the minimization 

of waste, for the segregation, packaging, labeling, 

storage and removal of the material under 

circumstances that do not pose a threat to human 

health or the environment. There are service 

providers handling healthcare waste disposal who 

will satisfy these requirements. An audit trail should 

be recorded to provide evidence of this arrangement.

All medical sharps, whether contaminated or 

not, are hazardous and should be disposed of in 

appropriate specific containers which cannot be 

punctured or broken, should be stable and resistant 

to impact. They must not be filled over capacity.

It is the responsibility of health care practitioners 

to ensure that, if necessary, they should keep up 

to date with the latest scientific knowledge on 

the safe management of healthcare waste by 

undergoing further training in waste management. 

Further, that should a practitioner become aware 

of evidence of unsafe disposal of waste by any 

person or institution, it is incumbent upon him/her 

to report that delinquency to both the HPCSA and 

to the Department of Health.

Failure to adhere to these guidelines will be 

considered to be unethical and unprofessional 

conduct on the part of the healthcare practitioners 

concerned.

The management of healthcare waste is a serious 

issue, unfortunately overlooked by Dr Brown. ●

reFerence
Guidelines for the management of healthcare waste. Booklet 12: 

Guidelines for Good Practice in the Healthcare Professions. 

Health Professions Council of South Africa. 2016
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Very few oral hygienists have the luxury of dedicated 

chairside support while they are working on patients. 

Whatever your approach to record keeping, it is easy 

to overlook the possibility that the hands that pick 

up the pen and paper or type on the keyboard may 

still be contaminated from the treatment session. 

Maintaining an effective standard of infection control 

should be paramount but can be inadvertently 

undermined in the following ways.

maintaining the chain oF sterility

Have you ever stopped to think what happens when 

contaminated fingers touch the paper record card 

or hit the keys of the computer keyboard? There will 

certainly be a greater risk of disease transmission 

if the writing instrument or the writer’s fingers had 

been contaminated when the entry was made.

Operator-to-patient contact is one of the main 

vectors for the spread of infected material. Patient 

records inappropriately handled by the dental team 

can also be a cross infection risk. Hand hygiene 

is essential if effective zoning is to be achieved. 

Periodic review by the dental team of adherence to 

this protocol is one method to ensure compliance.

paper records

In order to create effective zoning within a clinical 

area, paper records must be kept outside the 

area of clinical activity. Since barrier protection 

is applied to the hands whilst treating patients, 

it means that additions to the record can only be 

made before gloving up or after they have been 

removed and the hands disinfected. If the need 

arises to add information to the record during the 

course of the treatment, there are three ways to 

deal with this:

•  Remove and change the gloves after adding 

to the notes.

•  Create a second barrier (such as a loose fitting 

bag or disposable ‘mitt’) placing it over your 

gloved hand before writing.

•  Another member of the team who is not gloved 

up could make the entry.

computer records

Many dental practices have recognised the benefits 

of computer based record keeping software. From an 

infection control perspective the use of a computer 

in the surgery reduces the number of items touched 

by the clinical team and, with suitable safeguards, 

it can be utilised within the zone of clinical activity.

The risks arise primarily from direct contact (for 

example, a contaminated gloved hand/ finger) 

or via aerosols and splatters. The former can be 

managed by ensuring that there are strict hand 

hygiene protocols in place, while the latter can 

be reduced by appropriate surgery design and 

computer positioning. Aerosols are inevitably 

created in the dental surgery when working in the 

patient’s mouth. Aerosols and droplets generated 

by high-speed dental drills, ultrasonic scalers 

and air/water syringes are contaminated with 

blood and contaminated particles and represent a 

potential route for transmitting disease. Pathogens 

can settle onto surfaces anywhere in the clinical 

environment. Keeping a computer in the surgery 

means the keyboard, the mouse and the monitor 

are vulnerable.

key players

The average unprotected keyboard is a blackspot 

for bacteria, each square inch harbouring a 

staggering 3,295 organisms. One study found 

potential pathogens cultured from computers 

included coagulase-negative staphylococci (100% of 

keyboards), diphtheroids (80%), Micrococcus species 

(72%), and Bacillus species (64%). Other pathogens 

cultured included ORSA (4% of keyboards), OSSA 

(4%), vancomycin-susceptible Enterococcus species 

(12%), and non-fermentative gram-negative rods 

(36%). Particular bacteria hotspots are the space bar 

and vowel keys because they are most often used.

Therefore, computer equipment should be 

covered with a plastic barrier when contamination 

is likely. This would apply primarily to the mouse 

and keyboard. Like any barrier used during patient 

care, it should be changed between patients. If a 

reusable form-fitted barrier is used, it should be 

cleaned and disinfected between patients. The use 

of disinfectant wipes has also been advocated, but 

the potential to damage the plastic keyboard needs 

to be considered. Infection control keyboards that 

are capable of being washed are also available.

Strict hand hygiene is important. Before touching 

any office equipment, wear powder-free gloves or 

ensure your hands are clean. Computer equipment 

is an example of a clinical contact surface and the 

basic principles of cleaning and disinfection used 

routinely in the dental environment should apply.

screen attraction

The risk posed by the computer screen is slightly 

different. Bacterial cells possess a negative electrical 

charge, while the technology used in flat screens 

generate positively charged static electric fields. 

Consequently, bacteria dispersed within the aerosols 

will be attracted to the computer screen. Avoiding 

contamination of the unit housing the screen is 

important because it cannot be properly cleaned 

and disinfected or sterilised. Avoid touching the 

screen whilst treating patients, be aware of the 

potential bio-load on the screen and perform hand 

hygiene if you need to adjust the monitor with 

un-gloved hands.

So in addition to ensuring that your dental records 

are accurate, complete and contemporaneous, the 

infection control protocol within the clinical setting 

is also worthy of further consideration.

The resources listed below are just a few of 

those used in this article. ●

resources
1.  Rutala WA, White MS, Gergen MF, Weber DJ; Bacterial 

contamination of keyboards: efficacy and functional impact of 

disinfectants. Infect Control Hosp Epidemiol 2006;27:372–377.

2.  Bacterial contamination of computer touch screens, American 

Journal of Infection Control 44(3):358-360, March 2016, DOI: 

10.1016/j.ajic.2015.10.013

3.  Bacterial Contamination of Computer Keyboards in a Teaching 

Hospital, https://doi.org/10.1086/502200 Published online: 

01 January 2015.

4.  Maureen Schultz, Janet Gill, Sabiha Zubairi, Ruth Huber, Microbial 

contamination of laptop/keyboards in dental settings, Anjumn 

et al International Journal of Public Health Dentistry.

rECOrd kEEpiNg 
iNfECTiON riSkS Of 

how does the dental team balance the need for contemporaneous records and, at the same time, maintain an effective standard of 

infection prevention and control in the treatment room asks alasdair mcKelvie, head of Dental services, africa at Dental protection?
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UNIVERsITY UpDATE

The University of the Western Cape invites Oral Hygienists to attend a Course in the Expanded Scope of Practice, which includes procedures such as sealant 

restorations (PRR), periodontal splinting, tooth whitening techniques and procedures, fabrication of vacuum formed mouth guards and the Oral Hygiene Process of Care.

date of course: 25–29 March 2019. cost: R6 500.

applications: Applications are now open. Application forms are available through the University of the Western Cape, Oral Hygiene Department, OHASA and 

an example is included in the pages that follow. Deadline for application indicating your interest is 30 January 2019. Note that seats are limited. Upon receipt 

of your application, a registration form with details of payment will follow.

The Regulations defining the Scope of Practice as Gazetted are entitled: Regulations Defining the scope of Oral Hygiene-GG 40996/2017 and are available on 

the HPCSA website at: http://www.hpcsa.co.za/PBDentalTherapy/Rules and included in the pages that follow.

Please direct all queries regarding the course to Ms Kelly Stuurman 021-937 3162 kstuurman@uwc.ac.za

uNivErSiTy Of THE wESTErN 
CApE – 25-29 mArCH 2019

OHASA: ExpANdEd fuNCTiONS 
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University of the Western Cape 

Application form: Continuing Education Course 2 

Expanded Functions Government Notice No R 800 (GG 40996) 

                                             25-29 March 2019 

Entry-level requirements: Diploma or Bachelor in Oral Health, have access to the internet and a 
Gmail account and be registered with the HPCSA. 

Core Course content:  

• Restorative procedures such as Sealant Restorations 
• Periodontal splinting  
• Tooth whitening techniques and procedures 
• Fabrication of vacuum formed mouth guards 
• The Oral Hygiene Process of Care  

 

Applicant Details: [Type into blocks] 

HPCSA Reg. Number  
 

Name and Surname  
as registered with 
the HPCSA 

 
 

Address  
 
 
 

Landline number Cell number 
 

Email address 

   
 

 

Please take note:  

 Deadline for application: 30 January 2019. Successful applicants will be provided with forms to 

complete the registration and payment process following the application process. Cost R6500. 

Deadline for registration and payment:  28 February 2019. 

Email application form to Ms K Stuurman, kstuurman@uwc.ac.za 

Enquiries: 021-9373162.  

UNIVERsITY UpDATE
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spEcIAL fEATURE

Student, Nicole van Rensburg (right) receiving her award from Colgate 

Natalie Gordon and student, Leofridt Steenkamp Barbara (Johnson & Johnson) and student, Bianca Denton

OHASA Chair (WC), Anri Bernado handing over the OHASA 
Research Award to student, Robin Lee Fischer
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Will you make 2019 your best dental year? It all 

starts with a positive attitude and a change in 

your mind-set. This year will turn out the way you 

want it to turn out. 

What is more important to you? Would you rather 

have white teeth with bleeding gums or yellow teeth 

with coral pink healthy gums? What do your patients 

think is more important? This was an observation 

made by Boitumelo Koopedi in an online post 

in Business Insider South Africa regarding how 

dentists can identify which mouth is healthier. As 

oral practitioners, it is our responsibility to educate 

everyone on the importance of good oral hygiene 

practices. Patients do not always know how their 

mouths should look if they are not informed. 

Social media influences patients to have whiter 

teeth but does it ever emphasise the importance 

of gums that don’t bleed? We as oral health 

practitioners are in the perfect position to make an 

impact – educate the lay individual and change the 

thinking around what “the perfect mouth” looks like.

If a teeth whitening model’s lip was moved up 

2 mm to show the gums, what do you think we’d 

see? Recession? Cervical caries? Red erythematous 

gums? No, the model would probably have healthy 

gums but the emphasis is focused mainly on the 

teeth and not on the excellent state of the whole 

mouth. That is where the main focus should be. 

This is the year good oral hygiene needs to be 

put at the forefront to get the general public talking 

and investing in their oral health. People need to 

know that dentistry isn’t expensive, neglect is. Bi-

annual dental check-ups can make the world of 

difference – people shouldn’t only go for dental 

appointments when pain or extreme discomfort 

is experienced. Let us work together in changing 

people’s mind-sets and working towards a healthy, 

cavity free generation.

upcoming events in 2019

1st ohasa gauteng seminar

• 16 March 2019 – NG Church Lynnwood, Pretoria

2nd ohasa gauteng seminar

• 22 June 2019 – 3M Woodmead

3rd ohasa gauteng seminar

• 24 August 2019 – Leribisi Lodge, Tierpoort, 

Pretoria

 Please be advised that we have added this 

seminar to the calendar as an added benefit 

for those who will have difficulty attending the 

other seminars

national agm

• 26 October 2019 – Details to follow

level 3 first aid

• 1–3 March 2019 – Email or SMS Alma Olivier if 

you are interested

We are looking forward to seeing you at all our 

seminars. This year promises to be one that is 

enlightening and informative. We are the change 

agents needed for oral health promotion and we 

can work towards a caries-free generation.

“Purpose is more important 
than position.”

mmakaoka “kaokie” sepuru

ohasa gauteng branch chairperson

OhAsA NEWs
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Dear Members

I want to welcome you back into the new year of 2019 

and wish you and your families a very blessed year ahead. 

Our annual breakfast meeting will be held in 

Rondebosch Cape Town. Please register ASAP as 

space is limited. The Western Cape Branch Committee 

is looking forward to seeing all our members there as 

well as welcoming the new members. 

A few points for your attention:

• Please make sure to pay your 2019 OHASA 

membership fees before or on 28 February 2019 

– after the 28th a late registration administration 

fee will apply

• Breakfast meeting – 23 February 2019 at Belmont 

Square, Claremont

• First Full Day Seminar – 6 April 2019 at Durbanville 

Conference Centre, Cape Town

• Second Full Day Seminar – 7 September 2019 

(venue still to be confirmed)

• Please make use of the OHASA website to access 

your OHASA Journal and to complete the CPD 

questionnaires. 

We are looking forward again this year to having 

successful seminars with knowledgeable speakers 

and the support of our dental traders sharing the latest 

information with us. I wish you well on your journeys for 

2019 and hope to see you at the seminars. 

Warm Cape Town greetings

anri bernardo 

Western cape chairperson

OhAsA NEWs
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OhAsA NEWs

EASTErN CApE
NEwS frOm THE

OHASA EC held its first Branch Meeting for 2019 

on 9 February at the Intercare Learning Centre in 

Walmer, Port Elizabeth.

We enjoyed an informative lecture, entitled 

“Ankyloglossia: Oral Development and Clinic 

Cases”, presented by Dr Lenee Castelyn, a dentist 

in the Maxillofacial and Oral Surgery Department 

at Livingstone Hospital in Port Elizabeth. She also 

provides a Tongue Tie Service to public and private 

patients in the Eastern Cape. 

A dietitian, physiotherapist and midwife joined 

us for the lecture and we enjoyed delicious snacks 

afterwards. Special thanks to Colgate for sponsoring 

the venue and the catering. We appreciate it! 

our dates For 2019

• 9 March 2019 – iTOP (Info will be emailed to 

members)

• 14 September 2019 – Full day CPD seminar at 

the Radisson (more details to follow)

OHASA Eastern Cape members with Dr Castelyn
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oral maniFestations oF diabetes mellitus

1. According to a systematic review undertaken by Mauri-Obradors et al., 

a definitive association between diabetes mellitus and which of the 

following oral manifestations has, as yet, not been established?

A. Periodontal disease

B. xerostomia

C. Dental caries

D. Periapical lesions

2. Scientists suspect that the severity of xerostomia experienced by a 

patient having diabetes mellitus is significantly correlated with salivary 

glucose levels. 

True or False.

3. According to a 1999 clinical trial that examined taste alteration among 

persons diagnosed with diabetes mellitus type 1 (n=11), diabetes mellitus 

type 2 (n=73) and obesity (n=12) against a control group (n=29), the number 

of people that experienced a reduction in taste sensation among those 

suffering from diabetes mellitus type 2 was:

A. 29 persons

B. 24 persons

C. 18 persons

D. 0 persons

4. With respect to diabetes mellitus, which of the following is implicated 

in the pathogenesis of periodontal disease?

A. Impaired immune function

B. Gingival resorption

C. Accumulation of advance glycosylation end products in the 

periodontium

D. Both A and C

5. Reduction in the levels of systemic pro-inflammatory cytokines improves 

glycemic control in diabetics. 

True or False.

periodontal disease

6. The proportion of the global population that suffers from progressive 

periodontitis:

A. 10% – 15%

B. 30% – 45%

C. 40% – 80%

D. 50% – 90%

7. Prevention of periodontal disease requires:

A. Effective oral hygiene

B. Appropriate management of risk factors common to non-

communicable diseases

C. Thorough plaque removal

D. All of the above

8. Which of the following is not a sequela of advanced periodontitis:

A. Intermittent pain and discomfort

B. Functional mastication

C. Tooth mobility

D. Tooth loss

9. Which of the following micro-organisms are most commonly associated 

with progressive periodontitis?

A. Aerobic gram-positive cocci

B. Aerobic gram-positive bacilli

C. Aerobic spirochetes

D. Anaerobic gram-negative bacilli

10. Which of the following factors does not predispose a person to periodontal 

disease:

A. Diabetes mellitus

B. Old Age

C. Non-smoker

D. Low socio-economic status

interproXimal oral hygiene methods

11. According to a meta-analysis undertaken by Kotsakis et al. that quantitatively 

evaluated the efficacy of intra-oral hygiene aids in reduction of the clinical 

indices of inflammation, namely, the gingival index (GI) and bleeding on 

probing (BOP), found that the aid which allowed for greatest reduction 

in bleeding on probing in contrast to the control was:

A. Interdental brush

B. Floss

C. Toothpick and intensive oral hygiene instruction

D. Water jet irrigation systems

12. Likewise, the interdental oral hygiene aid for which greatest reduction 

in GI scores were obtained relative to the control was:

A. Interdental brush

B. Floss

C. Toothpick and intensive oral hygiene instruction

D. Water jet irrigation systems

cONTINUOUs pROfEssIONAL DEVELOpmENT
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cONTINUOUs pROfEssIONAL DEVELOpmENT

13. Outcomes of a consensus meeting held during the 11th European workshop 

in periodontology suggest that flossing can no longer be recommended 

in the management of gingivitis other than for interdental sites where 

space is too limited to allow for the passage of an interdental brush 

without trauma. 

True or False.

dealing With healthcare Waste

14. Which of the following statements is not true with respect to good 

professional and ethical practice in terms of medical waste management:

A. Medical professionals must strictly adhere to the prescribed 

medical waste management standards and guidelines

B. A medical professional must remain abreast of any changes to 

waste management guidelines

C. A medical professional is solely responsible for his/her behaviour 

and may turn a blind eye to instances where he/she becomes 

aware of unsafe disposal

D. It is mandatory for a medical professional to report any instances 

of inappropriate disposal of medical waste to both the HPCSA 

and the Department of Health

15. Hazardous waste poses a significant threat to public health and the 

environment. The risks posed through disposal of medical waste in 

municipal landfill sites includes:

A. Risk of physical injury

B. Exposure of both formal and informal landfill workers to 

infectious agents

C. Contamination of groundwater

D. All of the above

16. An appropriate waste disposal system requires:

A. All waste generated be packaged together and removed from 

the surgery in a manner that poses no threat to humans or the 

environment

B. Employ of a recognised, accredited medical waste disposal 

service provider

C. An audit trail documenting waste removal by the waste disposal 

company be maintained

D. Both B and C

17. Appropriate disposal of medical sharps does not include:

A. Disposal in a puncture resistant, hardy container

B. Disposal of non-contaminated sharps in the general waste

C. Filling the designated sharps container to the prescribed line/

capacity only

D. Both A and C

inFection risks oF record keeping

18. In the dental surgery, hard copy patient records should be kept outside 

of the area of clinical activity. Sometimes a situation may arise that 

necessitates the addition of notes to the patient’s paper records during 

the course of treatment. Which of the following techniques does not allow 

for appropriate infection control/maintenance of the chain of sterility?

A. Request an alternate member of the dental team who is not 

gloved up to insert the note

B. Don a secondary barrier (‘disposable mit’) over gloved hands 

prior to inserting the notes

C. Disinfect the gloved hands with a hand sanitiser after inserting 

the note

D. Remove gloves and dispose, disinfect the hands, insert the note 

and don a new pair of gloves prior to proceeding with treatment

19. A computer on the other hand, once suitable safeguards have been 

put in place, may be used within the zone of clinical activity. Risk of 

contamination stems primarily from direct contact between contaminated 

gloved hands and the keyboard and mouse as well as from aerosols 

and splatters that are generated by the high speed hand drill, scalers 

and the 3-in-1 syringe. Risks can be mitigated by:

A. Strict hand hygiene protocols

B. Appropriate surgery design and computer positioning

C. Application and use of disposable barriers that cover the 

keyboard and mouse and are discarded between patients

D. All of the above

20. The number of micro-organisms retained per square inch on an average 

unprotected keyboard:

A. 3,285

B. 3,295

C. 3,305

D. 3,315
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