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As the icy tentacles of winter start to spread across 

our land and the chill in the air becomes even more 

pronounced, it is almost as if we ourselves go into 

hibernation. It is dark outside when we go to work 

and when we go home in the afternoon. Traffic is 

an even bigger nightmare. There are those of us 

lucky enough to go home to a warm, comfortable 

house, a cooked meal and perhaps even a cosy 

fire. Spare a thought for the millions in our country 

who daily go without this – the basic human need 

of shelter and food.

Winter also promises to bring much needed rain 

to the Western Cape. As everyone is no doubt aware, 

the Western Cape has found itself in the throes of 

a crippling drought. Dam levels have dropped to 

alarming levels and for many months, the phrase 

“Day Zero” was on everyone’s lips. That’s all people 

spoke about – the water crisis! It dominated all 

conversations. The print media splashed it on their 

front pages, the digital media did more than their 

fair share of accentuating the crisis. The response 

of the people of Cape Town was amazing. Told 

that the only way to avert Day Zero was to reduce 

water consumption, the citizens of Cape Town did 

just that. Every drop of water mattered; grey water 

was suddenly used to wash crockery; toilets were 

not flushed; water tanks were installed; showers 

were reduced to two minutes; people queued at 

natural springs to collect water. Everyone became 

experts on saving water. Using water sparingly and 

making do with less water is now the norm for the 

Western Cape. Day Zero has, for now, been averted.

In my opinion, there is a huge lesson for all of us in 

this water-saving exercise. Initially, the water-saving 

measures were frustrating. Now we are all used 

to it, without it adversely affecting our lifestyles. 

Thus, the question for all of us is, “How much is 

enough… of anything?!” “How much do we really 

need... of anything?”

If we could rally around and save water, a basic 

human need, what else could we save? Food? 

Clothing? Electricity? Time? The point I wish to 

make is that this crisis affords us an opportunity to 

reflect on our own individual lives. If we can get by 

with less water, we can get by with less in almost 

every other aspect of our lives. Let the saving 

of water be a mere metaphor for saving in your 

life. So often we are consumed by the relentless 

pursuit of material wealth and material goods that 

we forget to focus on ourselves… to laugh, to love, 

to be happy, to be tranquil and… to be silent. Very 

often, less is indeed more.

The only arena where less is definitely NOT 

more, is in the field of KNOWLEDGE. I cannot 

stress enough how critical it is that all of us remain 

committed to the acquisition of new skills and new 

information. Our profession is constantly evolving. 

New research and new techniques emerge almost 

daily. New graduates exit our universities with a 

plethora of skills with which they enter the job 

market. What they lack in experience, they make 

up with enthusiasm and innovative approaches. 

Quite frankly, those of us who graduated many 

years ago and who have not updated our skills, 

run the risk of becoming professional dinosaurs, 

eventually becoming extinct. We will be replaced 

with more knowledgeable, ambitious colleagues. 

This need not be the case. Embrace the concept 

of professional learning, not just professional 

development. Attend workshops, enrol for courses, 

organise cluster meetings, share best practices, 

be an active member of OHASA and enjoy feeling 

empowered. Knowledge is always more.

Winter and the bitter cold too shall pass, to be 

replaced by the energy and vitality of spring. Let it 

not be the winter of our lives, barren and cold. Let 

our hearts always beat with the energy of spring, 

warm and vibrant. ●

FROM THE

EDITORIAL

EDITOR’S DESK

Rugshana Cader
Managing editor

OHASA’S VISION OHASA is a dedicated, dynamic, professional association representing hygienists as invaluable members of the health profession team.

OHASA’S MISSION OHASA aims to promote quality oral healthcare by representing, protecting and advancing the profession in partnership with stakeholders.
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EDITORIAL

PRESIDENT’S DESK
FROM THE

“If everyone is moving forward together, then 

success takes care of itself”– Henry Ford 

Should you belong to a professional association? If 

you want to get ahead in your career then the answer 

is “yes”, according to Stephen Lamb, executive vice 

president of the Mechanical Contractors Association 

of Chicago.

An association like OHASA is a non-profit 

organisation seeking to further our profession, the 

interests of individuals engaged in that profession, and 

the public interest. The members of an association 

like ours have the benefit of regular interaction, 

which leads to learning, personal growth, and 

career progression. Interaction allows you a sense 

of trust and security. Joining an association like 

OHASA also provides you with a forum for changing 

any unfavourable aspect you might identify within 

your profession. 

When we unite and collaborate with each other, 

our combined voices can make a difference. The 

effect of a collection of people is greater than just 

one. In short, by supporting and helping one another 

we are able to reach our professional goals.

How can you keep moving forward with OHASA 

to make us a successful association?

1. GET INVOLVED 

• Attend as many OHASA seminars during the 

year as possible;

• Share ideas, ask for advice, volunteer as a 

speaker or become a member of a committee. 

Speak to your branch chair or myself about 

where you can or want to get involved to help 

relieve the committee members of certain 

pressures and help move OHASA forward;

• On the OHASA website we have a knowledge-

share board where members can ask each 

other questions or discuss various important 

topics. Use this platform to your advantage. 

Participating in forums, chat groups, and/or 

discussions are also great ways to grow your 

network; and

• Giving back can be the greatest reward 

and benefit.

2. BE DISCIPLINED 

• Go onto the OHASA website at least once 

a week to update yourself on all that is 

happening;

• Teach yourself to log onto our website and 

MPC. The more you practice the easier it gets. 

Help other members and if you yourself need 

help you know how to contact us;

• Read every e-mail sent from OHASA carefully 

BEFORE filing or else you may miss out on 

important information; and 

• Read the OHASA Journal and complete the 

questions as soon as you can (a lot of effort 

goes into compiling each edition of the 

Journal). The articles are very applicable, will 

broaden your knowledge, and help improve 

your clinical work.

3. ACT ETHICALLY, PROFESSIONALLY, AND 

MORALLY

• Do not work out of your scope of practice 

(know what your scope is and what the rules 

and regulations of the HPCSA are); and

• Do not speak about any patient or colleague 

behind their back, the truth always has a way 

of getting out.

4. CARE FOR YOUR NEAREST

• Lend a helping hand now and then to a needy 

person or cause;

• On a daily basis show your appreciation to 

the people who have had a positive influence 

on your life; and

• Give an honest compliment whenever you 

have the opportunity.

5. BE HAPPY

• Eat a balanced diet, drink lots of water, 

exercise, sleep more, and de-stress (stop and 

smell the roses once in a while);

• Be grateful every day for what you have, true 

happiness is not wanting what you don’t have 

but appreciating and wanting what you do have.

So, whether you are looking for a job posting in 

your field, to network with other professionals in 

your community, to get access to current events in 

your career or to just have some fun while meeting 

new people, joining OHASA is certainly a step in 

the right direction!

OHASA is more than just a social club, as an 

association we have the responsibility to deliver 

value to our members, who in turn see every rand 

they contribute in membership fees as an investment 

into their future.

Yours in unity

Angelique ●

Angelique Kearney
OHASA president
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TRIBUTE TO

GUEST EDITORIAL

ELZA VAN DER LINDE

I feel privileged to have the opportunity to 

pay tribute to one of OHASA’s legendry Past 

Presidents, my mother, ELZA VAN DER LINDE.

Elza grew up on a farm near Heilbron, Free 

State and after matric, studied BA Nursing for 

two years at the University of Pretoria and 

did a one-year course in Domestic Science at 

Pretoria Technical College. She then married her 

university sweetheart, Mike van der Linde, who 

had just qualified in BSc Agriculture and moved 

to Middelburg, Western Cape where Mike worked 

at the SA Wool Board. Together they had three 

children, George who is a real estate agent; 

Suzette, an oral hygienist practicing in Durban; 

and Sarel, a dentist currently working in Dubai.

In 1972 the Van der Linde family returned 

to Pretoria where Mike pursued his dream to 

become a dentist. After Mike’s first year, Elza 

decided to join in and study Oral Hygiene. 

Despite the fact that she ran a household with a 

studying husband and raising three school-going 

children. She managed to attain a Diploma in 

Oral Hygiene Cum Laude at the University of 

Pretoria in 1974, receiving the Taylor and Home 

Gold Medal for best final year student and the 

silver Cooper Laboratories Medal for best final 

year student in Oral Hygiene, as well as the 3M 

prize for excelling in Radiology.

When Elza accepted a full-time post at the 

University of Stellenbosch in 1975 as Junior 

Lecturer in Oral Hygiene, the family moved to 

Stellenbosch where Mike qualified as a dentist 

in 1977. In 1981 Elza was promoted to Control 

Oral Hygienist and Head of Division of Oral 

Hygiene at Stellenbosch Training Hospital for 

Oral and Dental Sciences, a position she held 

for 20 years. In 1987 she also achieved a BA 

Degree in Psychology and Communication 

through UNISA.

In 1976 she participated in the founding of 

the Cape Oral Hygiene Society and was one of 

the convenors that instituted the Western Cape 

Branch of OHASA in 1980, serving as National 

President of OHASA from 1980–1984. Elza 

was a proponent of Continued Education for 

Qualified Oral Hygienists by means of Seminars 

and refresher courses and was a convenor and 

presenter at many OHASA and university refresher 

courses. She encouraged good professional 

relationships between all dental professionals 

by, among others, co-organising the first OHASA 

National Congress in 1983 at the Beacon Isle 

Hotel, as well as the fourth National OHASA 

Congress (17–22 August 1997) at Sun City, to 

run concurrently with the DASA Congresses. 

She was Vice Chairperson of the Professional 

Board for Oral Hygiene from 1981–1986 and 

Chairperson from 1986–1996. Some of the 

goals that Elza and the Board members fervently 

worked towards, were to oversee the quality 

of training of oral hygienist at universities and 

that the standards and ethical codes of oral 

hygiene as a profession were determined and 

maintained.

During her career, Elza touched the lives 

of many students and fellow colleagues, both 

on a professional and personal level. Elza is 

enthusiastic, diligent and compassionate and 

was dedicated to improving the standards and 

professional development of oral hygienists. She 

was a big camp fighter for expanded functions 

for oral hygienists and devoted to uplift the oral 

hygiene profession to an integral part of the 

dental profession.

 ELZA VAN DER LINDE, thank you for all you 

have contributed to our lives and our careers. ●   

Suzette Pirow, Oral Hygienist, Durban
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The Minister of Health intends, in terms of section 33 (1) 

read with section 61 (5) of the Health Professions Act, 

1974 (Act No. 56 of 1974), and on the recommendation 

of the Health Professions Council of South Africa, 

made the following regulations in the Schedule:

SCHEDULE

Definitions

1. In these regulations the “Act” means the Health 

Professions Act, 1974 (Act No. 56 of 1974), and 

any expression to which a meaning has been 

assigned in the Act shall bear that meaning, 

and unless the context otherwise dictates:

“board” means the Professional Board for 

Dental Therapy and Oral Hygiene established 

in terms of section 15 (1) of the Act;

“oral hygiene” means the profession of 

a person registered as a oral hygienist in 

terms of the Act;

“oral hygienist” means a person registered 

as such in terms of the Act;

“independent practice” means practicing 

independently and autonomously as in private 

practice and/or in the employment of a third 

party where the oral hygienist functions as an 

independent healthcare practitioner within the 

scope of the profession of the oral hygienist;

SCOPE OF THE PROFESSION OF ORAL 

HYGIENE

2. The following acts are hereby specified as acts 

which shall, for the purposes of the application 

of the Act, be deemed to be acts pertaining 

to the profession of oral hygiene:

(1) Develop, implement and evaluate oral 

health promotion programmes;

(2) Patient care:

(a) Assessment:

(i) assess a patient by means of 

an interview and an oral clinical 

examination, which includes patient 

histories, oral hygiene practices, 

dietary and tobacco use, vital 

signs, extra-oral and intra-oral 

examination;

(ii) perform analogue and digital 

radiography and take clinical 

photographs;

(iii) take impressions, cast, trim and 

polish study casts;

(iv) refer to an appropriate dental 

practitioner any conditions or 

presenting features outside the 

scope of practice of the oral 

hygienist;

(b) Diagnosis and treatment plan:

(i) make a dental hygiene diagnosis 

and develop an appropriate 

treatment plan within the scope of 

the profession of the oral hygienist;

(ii) consult with dental therapists, 

dentists and dental specialists as 

appropriate;

(c) Education and preventive care:

(i) advise and educate patients about 

oral self care practices, including 

mechanical and chemotherapeutic 

plaque control, nutritional counseling 

and tobacco cessation;

(ii) advise patients about the dietary 

supplements, such as vitamins, 

fluoride tablets, mouth rinses and 

other anti-microbial agents;

(iii) apply topical agents such as caries-

preventive agents, remineralising 

agents, tooth-desensitising agents, 

topical anaesthetics and plaque-

controlling agents;

(iv) apply pit and fissure sealants;

(v) perform scaling of teeth, scaling 

of implants and polishing of teeth;

(vi) make study casts to produce 

protective vacuum formed mouth 

guards;

(d) Therapeutic care:

(i) apply minimally invasive procedures 

such as atraumatic restorative 

techniques (ART);

(ii) apply minimally invasive procedures 

such as sealant restorations;

(iii) treat dentine hypersensitivity and 

cervical abrasion lesions with glass 

ionomer cement or appropriate 

materials;

(iv) polish and recontour overhanging 

restorations;

(v) perform root debridement;

(vi) apply local anaesthesia;

(e) Cosmetic care: apply vital tooth bleaching 

(whitening) techniques and procedures;

(3) assist dental therapists, dentists and dental 

specialists in the performance of basic and 

advanced clinical procedures;

(4) manage a medical emergency within the 

scope of the profession of oral hygiene;

(5) perform the following supportive clinical 

procedures as prescribed by dentists and 

dental specialists:

(a) Periodontics:

(i) take cytological smears;

(ii) apply and remove periodontal 

packs;

(iii) remove surgical sutures;

(b) Conservative Dentistry and Prosthodontics:

(I) place temporary restorations as 

an emergency measure;

(ii) perform temporary cementing of 

inlays, crowns and bridges;

(iii) place soft linings in dentures as 

tissue conditioners;

(iv) place and remove rubber dam and 

matrix bands;

(c) Orthodontics:

(i) perform cephalometric tracings;

(ii) relieve trauma caused by intra-and 

extra-oral appliances, such as the 

cutting of distal ends of arch wires;

(iii) take impressions, cast and trim 

study and primary work models;

(iv) place pre-activated orthodontic 

appliances, remove orthodontic 

PROFESSION OF ORAL 
HYGIENE

REGULATIONS DEFINING THE SCOPE OF THE 

SCOPE OF PRACTICE
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attachments and bands (place and 

remove elastics and ligature wires, 

place and activate arch wires);

(v) re-cement orthodontic retainers.

PERFORMANCE OF PROFESSIONAL ACT BY A 

STUDENT IN ORAL HYGIENE

3. A student in oral hygiene shall only perform acts, 

referred to in regulation 2 of the regulations, 

under the supervision of a registered dental 

specialist, dentist, dental therapist, or oral 

hygienist.

CONDITIONS OF PRACTICE BY ORAL 

HYGIENIST

4. A registered oral hygienist may only practice 

independently, his or her profession:

(1) after serving a period of at least one year 

under the supervision of a registered 

dentist, dental therapist or another oral 

hygienist, and with approval of the Board;

(2) after obtaining any of the qualifications 

in oral hygiene approved by the Board, 

and if obtained prior to 2001, must have 

also obtained a further qualification 

in expanded clinical functions in oral 

hygiene offered by any of the examining 

authorities approved by the Board; and

(3) after successfully completing a First Aid 

Level 3 training at a training institution 

approved by the Health and Welfare 

SETA.

SCOPE OF PRACTICE
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Shifting knowledge to insight

enterprises.up.ac.za

The Expanded Functions for Oral Hygienists (2013 scope) course is specifically designed for Oral Hygienists (OHs) 
who graduated between 2000 and 2012. As an oral hygienist, you need to attend this course as the scope of practice 
has been amended and you now offer more dental services than you were originally trained to perform. The Health 
Professionals Council of South Africa is urging you to attend this expanded functions course in order to upgrade 
your skills. 

Expanded Functions for Oral Hygienists (2013 scope)
Presented by the  Department of Community Dentistry, University of Pretoria

NEXT PAGE

Course content

•	 Odontology: Materials used for the fabrication of mouth guards, Atraumatic Restorative Treatment (ART) and Preventive 
Resin Restorations (PRRs)

•	 Odontology: Be aware of the complications, techniques and materials available for performing vital bleaching
•	 Periodontology: Be aware of the rationale, complications and techniques used for the splinting of periodontally affected 

teeth
•	 Patient Management: Able to offer counselling with respect to diet and smoking to all patients, and
•	 Dento-Facial Anomalies (Orthodontics): Obtain knowledge on the re-cementation of orthodontic retainers.

Learning outcomes

After successfully completing this course, you will be able 
to do

•	 Mouth guards: Fabrication, rationale and benefits
•	 Vital bleaching: Rationale, technique and 

complications
•	 Splinting of teeth: Techniques and rationale
•	 Rubberdam: Application techniques and rationale for 

its use
•	 Matrix bands: Techniques
•	 Atraumatic Restorative Treatment (ART): Technique, 

rationale and complications
•	 Preventive Resin Restoration (PRR): Techniques, 

rationale, complications, referrals counselling (diet and 
smoking), and

•	 Re-cementing orthodontic retainers: Techniques.

Who should enrol?

This course is ideal for you if you are an oral hygienist who 
graduated between 2000 and 2012.

Course fees

R4 242.00 per delegate (VAT incl.)
Course fees include all course material, refreshments and 
other materials.

Course fees must be paid in full 14 days prior to course 
start dates. Proof of payment can be submitted to 
enrolments@enterprises.up.ac.za

Admission requirements

Prospective delegates must provide proof of registration 
with the Health Professionals Council of South Africa as an 
Oral Hygienist.

They must provide proof of having obtained the 2000 scope 
of practice at an accredited dental university or must have 
graduated between 2000 and 2012.

Application Deadline:  Friday the 6th October. 

Note
All successful applicants will be notified 15th October 2017.

Accreditation and certification

Enterprises University of Pretoria (Pty) Ltd is wholly 
owned by the University of Pretoria. As a public higher 
education institution, the University of Pretoria functions 
in accordance to the Higher Education Act 101 of 1997. 
Enterprises University of Pretoria offers short courses on 
behalf of the University and these short courses are not 
credit-bearing, and do not lead to formal qualifications on 
the National Qualifications Framework (NQF) – unless stated 
otherwise. Delegates who successfully complete a short 
course and comply with the related assessment criteria 
(where applicable) are awarded certificates of successful 
completion and/or attendance by the University of Pretoria.

Registration and enquiries

Course coordinator
Nthabiseng Mokoka
Tel: +27 (0)12 434 2654
Cell: +27 (0)78 261 4160
Email: Nthabiseng.mokoka@enterprises.up.ac.za

Course leader
Prof A Bhayat
Department of Community Dentistry
Email:  ahmed.bhayat@up.ac.za

www.enterprises.up.ac.za

For quotations on in-house training, email quote@enterprises.up.ac.za

+27 (0)12 434 2500           +27 (0)12  434 2505            info@enterprises.up.ac.za            Private Bag X41, Hatfield, 0028 
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RESEARCH

WHY WE NEED CLINICAL PHOTOGRAPHS

Baseline clinical records

A full set of clinical photographs, if taken to a high 

standard, is an invaluable record detailing the original 

clinical situation before any treatment has started. 

These should be a mandatory record for each and 

every patient we diagnose and plan for treatment, even 

if the treatment is only extraction of teeth to intercept 

or simplify the developing malocclusion. Photographs 

allow us to record not only the relationship of the teeth 

to their adjacent numbers and their opponents, but 

also the health of the hard and soft tissues.

When photographs are taken using a standardized 

method, comparisons can be drawn throughout 

treatment detailing the specific changes that have 

occurred during the intervening period. The changes 

seen are the direct results of our ministrations, combined 

with the normal growth and development occurring 

during that time period.

It  is essential to document the original clinical situation 

fully so that, at any stage, meaningful discussions can 

be entered into, with both the patients and, in the case 

of children, their parents, as to the specific amount of 

progress that has occurred during treatment. Memories 

can be inaccurate and both patients and parents 

soon forget the original arrangement of the teeth. It 

is only by reference to the original photographs that 

they can appreciate the changes that have occurred 

during treatment.

If removal of any deciduous or permanent teeth is 

being recommended, it is only by having photographs 

of the original situation, as well as the models and 

radiographs, that the full benefis of interceptive 

extractions can be appreciated (Figure 1a-e).

This record will also prove to be helpful should a 

dispute arise at a later date, an occurrence that sadly 

appears to be happening with increasing frequency.

CLINICAL PHOTOGRAPHY
IN AN ORTHODONTIC PRACTICE ENVIRONMENT PART 1

Jonathan Sandler, BDS(Hons), MSc, FDS RCPS, MOrth RCS, Consultant Orthodontist, Chesterfield Royal Hospital, Chesterfield and

Alison Murray, BDS, MSc, FDS RCS, FDS RCPS, MOrth RCS, Consultant Orthodontist, Royal Derby Hospital, Derby, UK

Source: Ortho Update 2010; 3: 70–75

ABSTRACT: 

Clinical photography has become an invaluable patient record over the past 20 years. With the advent of digital photography

it is cheap and easy to produce very high quality records of each and every clinical situation. This is an irreplaceable technique in the

teaching and learning environment and is the perfect tool in a busy orthodontic practice. Using modern software, stored photographs are

easily accessible and instantly transferable between clinicians anywhere on the globe. Quality photographs will help inform debate about

clinical issues.

Clinical Relevance: The first part of this two-part article will discuss the merits of taking clinical photographs and the benefits of high

quality pictures to the clinicians as well as the patients. The second part will describe contemporary photographic equipment and the

many essential accessory products, as well as how best to store the images. In addition, ‘Top Tips’ will be proposed to allow the best

possible results to be reliably achieved.

Figure 1. (a, b) Occlusal photographs before
interceptive extraction of UR4, UL4, LL6, LR6. (c,
d) Occlusal photographs 2 years later showing
natural improvement. (e) Pre-extraction OPT
allows severity of malocclusion to be estimated
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TO AID COMMUNICATION WITH THE GENERAL 

DENTAL PRACTITIONER

In some clinical situations there can be confusion as to 

specifically which teeth are recommended for extraction. 

This may occur where there are supernumerary teeth, 

such as five lower incisors, or where supplemental 

lateral incisors have formed. Clinical photographs 

and radiographs can be printed out within seconds, 

to be given to the patient or sent to the GDP. Clear 

markings on the photograph can avoid mistakes in a 

‘busy’ dental practice (Figure 2a, b).

If early dental decay in posterior teeth is suspected, 

which is highlighted on the OPT, it is always extremely 

helpful to the practitioner to indicate exactly where the 

suspected problem lies. Again, within seconds, a picture 

can be printed in the clinic to allow the patient to share 

with the GDP the areas causing concern (Figure 3). This 

printout of the clinical photos, in addition to prints of 

a digital radiograph of the suspect lesions, can help 

the GDP enormously in planning his/her treatment.

TO AID COMMUNICATION WITH THE PATIENT 

AND PARENTS

When asking a patient to use a combination of intra-oral 

elastics during treatment, it is helpful to print out a photo 

of the arrangement of elastics and give it to the patient. 

Using this photograph, the patient should be able to 

copy the arrangement prescribed exactly (Figures 4a, b).

PHOTOGRAPHS AS A TEACHING TOOL

The clinical photograph has no equal as a tool for 

teaching orthodontic techniques. Ideally, in a teaching 

situation, clinical photographs should be taken on a 

visit-by-visit basis and these photographs should be 

displayed on a moniter at the chairside and referred to 

at every patient visit. It is only when both the teacher 

the student can see how the teeth were specifically 

positioned, four to six weeks previously, that they will be 

certain whether the specific intervention recommended 

was the most appropriate treatment (Figure 5).

It is often helpful for students to take photographs 

of the patient before any treatment is actually done to 

assess the effects of the last treatment ministrations. 

The photos can then be taken when the treatment 

for that visit is complete to start the cycle again. 

Maximizing the number of photographic stages will 

help the student profit from the learning experience 

at each and every visit.

INTERCEPTING TREATMENTS NOT 

PROGRESSING NORMALLY

If spaces are not closing as expected, then a study of 

sequential photographs reveals:

• The method chosen for space closure;  

Figure 2. (a, b) Tooth to be extracted 
marked on photograph so no possibility 
of errors

Figure 3. Unsupported probe sticking 
in upper left molar indicating need for 
intervention

Figure 4. (a) Patients can clearly see 
where to apply the intra-oral elastics.  
(b) In the absence of photos 
misunderstandings can occur

Figure 6. (a) Pre-treatment photograph shows
healthy gingival margins with no recession.
(b) Patient has had a lip piercing. (c) Recession
directly related to the position of the lip stud

Figure 7. (a, b) Effect of light elastic on instanding
tooth over 4 weeks can be seen

Figure 5. Chairside photographs on every 
patient are the ‘Gold standard’
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• The dimension of wire used on which to close;

• The method of tying the teeth to the archwire; and

• The forces applied to the teeth.

All of these points give clues as to why things are 

‘off course’.

If overbite reduction is one of the main aims of 

treatment, in addition to the clinical measurements 

recommended at every visit, the photographs can 

also give clues as to the speed and efficiency of the 

particular treatment approach.

In cases where there is scant regard to routinely taking 

clinical measurements and photographs, orthodontic 

cases can often drag on beyond the second year into 

a third and even a fourth year of treatment.

If the hard tissues or soft tissues are victims of 

detrimental pressures, it is also of great benefit to 

document this and issue any necessary advice before 

unfounded accusations are made. The fact that a lip 

stud had led to marked gingival recession could only 

be demonstrated to the patient by comparing before 

and after photos of the affected area (Figure 6a-c).

The second set of photographs may be required 

when new mechanics are introduced to a patient, so 

that the student can subsequently witness the direct 

effects of this latest intervention (Figure 7a, b).

It is still essential to make routine clinical 

measurements on a visit-by- visit basis and formally 

record these clinical measurements on a measurement 

sheet within the notes (Figure 8). If there is little or no 

tooth movement in any particular clinical case, it is 

only with reference to these sequential photographs 

that potential reasons for this lack of progress can 

be identified.

TO MAXIMIZE THE LEARNING EXPERIENCE FOR 

TRAINEES

When orthodontic trainees are developing their skills 

they need to review all the cases under their clinical 

care regularly. They need to recognize not only which 

cases are going particularly well and identify potential 

exam cases, but equally important is to identify the 

cases that are going badly. The beauty of orthodontics 

is that the reason for every effect of treatment can 

usually be discovered after careful examination of the 

clinical records. Sequential photographs throughout 

treatment, perhaps on a six-weekly basis, is an 

invaluable teaching and learning aid and the trainee 

will soon appreciate the benefits of a particular clinical 

approach, compared with other approaches, which 

produce less convincing results.

RESEARCH

Figure 9. (a-c) Problems arising with a particular clinical technique can be amply demonstrated

Figure 8. In addition, clinical measurement sheets are essential
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Figure 10. DoH consent form from the internet
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It is also of benefit to trainees to take detailed 

photographs of when things are going wrong during 

treatment, or when particular appliance systems break 

(Figure 9 a–c). This will act as further reinforcement for 

the student and the teacher as to the most and least 

efficient and effective methods of providing treatment.

Trainees need to identify cases for their final 

presentation. It is only by regularly taking photographs 

of all of their patients that they will end up with a decent 

pool of patients from which they will choose potential 

examination material. It is impossible from the outset 

to identify the specific patients that are going to turn 

out well and vice versa. This therefore means that the 

same high standard of photography must be carried 

out for each patient.

MEDICO-LEGAL REQUIREMENTS

Whilst 20 years ago it was virtually unheard of for the 

doctor or dentist to be sued, the ‘litigation culture’ 

has, regrettably, finally reached the United Kingdom. 

Twenty-three years ago a seminal moment in the authors’ 

careers was to go to the ‘Bennett and McLaughlin’ 

Straight Wire Course in London. At this course Richard 

McLaughlin presented his Californian patient consent 

form, which consisted of four pages of A4 single-spaced 

consent for clinical treatment. If, today, you search in 

google for ‘dh nhs organisation consent form 1’, you 

will see a not dissimilar four page document (Figure 10).

Sadly, in the intervening 23 years, the United Kingdom 

has turned into the USA and the ‘compensation culture’ 

has finally reached these shores. It is absolutely imperative 

these days to spend a significant amount of time 

explaining treatment to the patients, warning them of all 

the things that could possibly go wrong during a course 

of orthodontic treatment. You must also write in the 

notes that the consent has been taken, detailing on the 

consent sheet specific items that have been discussed.

In addition to the written consent form, clinical 

photographs provide an accurate record of the initial 

clinical situation, and there can never be any argument 

as to how severe the original malocclusion was, or what 

changes have occurred through treatment.

COMMUNICATION WITH THE COURTS

With the burgeoning increase in the number of legal 

cases, all of us will be asked at some point to provide 

an ‘Expert Witness’ report. Indeed, both of the authors 

report that they have done more medico-legal work 

in the last three years than the preceding 23 years.

Lawyers are encouraging patients to sue if they feel 

they are ‘the victim of medical negligence’ and there 

is only ever going to be an increase in this practice.

Possessing high quality clinical photographs provides 

an extremely useful record from which a great deal 

of information can be gained. These photographs will 

provide the courts with the information they require 

to make the appropriate decisions and award the 

appropriate levels of compensation to the patients.

The most helpful tool in many of these legal 

reports, to allow non clinicians to understand the 

nature and the extent of the clinical problems, is the 

inclusion of high quality annotated clinical photographs  

(Figure 11a, b). This will easily allow all the parties 

associated with the case to appreciate fully the 

magnitude of the aesthetic detriment to the injured 

party, which should lead to a swifter settlement, which 

has to be in most people’s best interest.

PRE-EXISTING CONDITION RECORDED 

ACCURATELY

If there are any initial problems with the teeth from 

the outset, these can be recorded accurately on the 

clinical photographs. Examples of this could be any 

cracks within the enamel, fractures of incisal edges 

and demineralization.

At the end of the course of treatment, if there have 

been any detrimental effects on the teeth, it is also 

useful to record this photographically and to discuss 

this in some detail with the patient and record the 

discussion in the clinical notes. This would particularly 

apply to areas of demineralization or any damage to 

the tooth surface that has occurred or worsened as a 

result of treatment (Figure 12). It is useful to discuss all 

the options with the patient, his/her parents and the 

general dental practitioner and once again record that 

all options have been discussed.

CONCLUSIONS

This first section has described the benefit of taking 

photographs and the uses to which they can be put. The 

next section will give practical information about how 

to obtain the high quality results to which we all aspire.

RESEARCH

Figure 12. Damage to the teeth during treatment should be 
documented

Figure 11. (a, b) Annotated photographs help lay people 
understand the issues
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ABSTRACT: 

Sleep disorders have been known to physicians for a long time. In his famous aphorisms, Hippocrates said “Sleep or watchfulness exceeding 

that which is customary, augurs unfavorably”. Modern medicine has been able to disentangle some of the phenomena that disturb sleep. Among 

the most notable offenders is sleep apnoea that has gained prominence in the past few decades. It is being proposed as one of the potentially 

modifiable risk factors for vascular diseases, including stroke. The pathological mechanisms linking sleep apnoea to vascular risk factors include 

hypoxia, cardiac arrhythmias, dysautonomia, impaired glucose tolerance, hypertension, dyslipidaemia and inflammation. In this article, we review 

literature linking sleep apnoea and stroke, including sleep apnoea as a risk factor for primary prevention with the potential to improve outcome 

after acute stroke and as a secondary risk factor, amenable to modification and hence vascular risk reduction.

INTRODUCTION

The first description of obstructive sleep apnoea 

(OSA) was provided not by a physician or scientist, 

but by Charles Dickens in a series of papers titled 

‘The posthumous papers of the Pickwick club’ in 

1836, in which he described an obese boy who 

had excessive daytime somnolence, loud snoring 

and probably right heart failure.1 In 1889, Hill2 

observed that upper airway obstruction contributed 

to ‘stupidity’ in children. In 1965, Gastaut et al3 

in France performed nocturnal polygraphy of 

respiratory pauses in patients with obesity, and 10 

years later, Lugaresi4 in Italy associated nocturnal 

apnoeas with loud snoring. The term OSAS was 

first defined after the 1972 Rimini conference.5 

Around the same time, the first sleep disorders 

centre was established in Stanford University, 

California. Upper airway surgery was used for 

treatment of snoring in 1964 and was later used 

for treatment of OSA in 1981 in Japan.6 During 

the same period, nasal positive airway pressure 

was introduced by Sullivan for its treatment in 

1981 and soon became the treatment of choice.7

Sleep apnoea and/or habitual snoring began  

to be recognised as independent risk factors for  

arterial hypertension (HTN),8 cardiac arrhythmias,9  

coronary artery disease, myocardial infarction10,11 

and ischaemic stroke12 only during the late 20th 

century. The same research also recognised that 

patients with untreated sleep apnoea had higher 

risk of cardiovascular morbidity compared with 

patients with treated sleep apnoea.13 Recently, 

population studies have suggested that sleep 

apnoea may be a risk factor for vascular dementia.14

 

Sleep-disordered breathing (SDB) involves both 

obstructive and central breathing disorders, 

Cheyne-Stokes breathing and central sleep 

apnoea belonging to the latter category. This 

article reviews the current literature describing 

the inter-relationship between sleep apnoea 

and stroke; both direct and indirect evidences 

are discussed. The literature review was carried 

out by using PubMed search with words ‘Sleep 

apnea’ AND ‘stroke’, as well as the personal 

article collection of the corresponding author.

SLEEP APNOEA AS VASCULAR RISK FACTOR

Sleep apnoea and autonomic nervous system

Understanding the effects of sleep apnoea on the 

autonomic nervous system (ANS) is important for 

better understanding of the subsequent sections. 

The body’s biological clock – suprachiasmatic 

nucleus (SCN) has autonomous rhythmicity 

in its neuronal activity. The autonomic body 

functions modulated by SCN include sympathetic 

– parasympathetic balance,15 hepatic glucose 

production and insulin sensitivity.16

During sleep, physiological changes in respiratory 

and cardiovascular activity are predominantly 

sleep-cycle dependent and mediated by autonomic 

control.17 During NREM, there is an increase in 

parasympathetic activity while during REM sleep, 

there is a decrease in parasympathetic activity 

accounting for an increase in cardiovascular 

activity during the latter.18 Any arousal during 

sleep results in an increase in respiratory and 

cardiovascular activity.17 The intrinsic rhythmicity 

increases heart rate and blood pressure with tilting 

of sympathetic-parasympathetic balance towards 

the former immediately before waking, preparing 

the body for daily activities.19 The pathophysiological 

responses to OSA occur mainly in response to a 

decrease in ion arterial oxygen tension and an 

increase in arterial carbon dioxide tension. These 

provoke an increase in sympathetic nervous system 

activity causing peripheral vasoconstriction to 

divert blood flow to vital organs. At the same time, 

para- sympathetic activity reduces myocardial 

activity and hence oxygen requirements. At the 

end of apnoeic episodes, there is an increase in 

blood pressure as myocardial function is restored. 

The vasoconstriction and changes in myocardial 

activity cause an increase in cardiac after load, 

while pulmonary vasoconstriction induced by 

hypoxia may contribute to right heart failure.17, 20  

Frequent and sustained episodes contribute to 

non-dipping of blood pressure at night17 and 

sensitisation of the hypoxic sensory response of 

carotid bodies, which induces changes at genetic 

levels associated with increased oxidative stress.21 

Microneurography has shown increased muscle 

sympathetic nervous activity at the termination of 

apnoeas in patients with OSA.22

Use of CPAP improves sympathetic-parasympathetic  

balance in patients with moderate and severe sleep 

apnoea23 and improves heart rate variability.24 An 

increase in catecholamines has been found in 

urine and plasma in patients with OSA,25 which 

can be lowered with therapies.26

In summary, patients with untreated sleep 

apnoea tend to have heightened sympathetic 

activity and autonomic dysregulation, which 

can benefit with management of OSA with either 

CPAP or tracheostomy.
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Sleep apnoea and HTN

As discussed earlier, there is increase in 

parasympathetic activity during slow-wave 

sleep, while sleep in general tends to have a 

parasympathetic predominance.27 A direct effect of 

autonomic dysfunction of OSA on blood pressure 

is an increase in its variability.28 There is evidence 

to suggest that this autonomic dysfunction extends 

into wakefulness.29

In terms of its effect on nocturnal blood 

pressure, there is evidence of non-dipping blood 

pressure29 in patients with OSA. Hla  et al30 studied 

the longitudinal association between SDB and 

incident non-dipping in 328 adults enrolled in the 

Wisconsin sleep cohort study, and found a dose-

response increase in odds of systolic non-dipping 

with SDB. Non-dipping blood pressure itself is a 

well-known risk factor for cardiovascular disease.

In addition to non-dipping of blood pressure, 

there is ample evidence to suggest that OSA 

contributes to daytime HTN as well. Nieto  et al31 

did a cross-sectional analysis on 6,132 participants 

enrolled in the multicentre Heart Health Study 

and found independent correlation between 

increasing severity of OSA and raised systolic 

and diastolic HTN. Peppard  et al32 found a similar 

dose-response relationship between severity 

of SDB and daytime HTN. Another large study 

conducted in Spain studied 1,889 normotensive 

participants and found increase in risk of HTN in 

patients with OSA, which decreased in response 

to treatment with CPAP.33

OSA also has significant interaction with 

treatability of HTN. A study by Logan  et al34 

found a prevalence of sleep apnoea of 83% 

among participants with refractory HTN. Walia  

et al35 analysed data from the HeartBEAT study 

and found that patients with OSA had a fourfold 

OR of having resistant HTN as compared with 

participants with moderate OSA. Walia  et al36 in 

their clinic-based effectiveness for blood pressure 

control study observed a significant reduction in 

blood pressure measures after treatment with 

CPAP in both groups containing participants with 

refractory and non-refractory HTN. Martinez-Garcia  

et al37 in the HIPARCO randomised controlled trial 

(RCT) studied 194 patients with refractory HTN and 

apnoea-hypopnoea index (AHI) ≥15. They found 

that CPAP treatment for 12 weeks was effective 

in reducing 24-hour mean and diastolic blood 

pressure, improving nocturnal blood pressure 

patterns. A meta-analysis of observational and 

RCTs by Iftikhar  et al38 examined the effects of 

CPAP treatment in patients with refractory HTN 

and OSA. They found a favourable reduction 

in blood pressure with CPAP treatment in their 

patients. The effect size was also found to be 

larger than reported in patients with OSA without 

resistant HTN.

In summary, OSA contributes to the development 

of HTN and its refractoriness to medical therapy. 

Treatment of OSA contributes to reduction in 

blood pressure.

Sleep apnoea and atrial fibrillation

Sleep apnoea has been linked to an increase in the 

prevalence, effect on, treatment and aggravation of 

atrial fibrillation (AF), as described in this section. 

The prevalence of AF in patients with sleep apnoea 

has been found to be between 3% and 5% as 

compared with 1% in the general population.39,40 

Mooe  et al41 studied patients undergoing cardiac 

bypass surgery with polysomnography for the 

diagnosis of sleep apnoea and found both AHI 

and O
2
 desaturation index to be highly predictive 

of postoperative AF. The Sleep Heart Health Study 

found AF prevalence rates of 4.8% and 0.9% in 

participants with and without SDB. The same 

study also found the likelihood of arrhythmic 

events to be more common after hypopnoeic or 

apnoeic episodes.39 The severity of sleep apnoea 

has also been shown to influence the prevalence 

of AF.42 Under-reporting of excessive daytime 

sleepiness and low EDSS scores is a possible 

contributory factor to underdiagnosis of sleep 

apnoea in these patients.43,44

In patients undergoing management of AF who 

were followed up for one year, recurrence of AF 

was found to be present in 82% of the patients 

with untreated sleep apnoea compared with 

42% in patients with treated sleep apnoea.45 In 

another study, procedural failure of AF ablation 

was predicted by presence of sleep apnoea and 

non-compliance with CPAP.46 The Outcomes Registry 

for Better Informed Treatment of Atrial Fibrillation 

(ORBIT-AF) registry found that participants with 

sleep apnoea were more likely to have more 

severe or disabling symptoms as compared with 

participants without OSA (22% vs 16%), and more 

likely to be receiving rhythm control therapy (35% 

vs 31%, respectively).47 In a reverse association, 

studies have found favourable effect of treatment 

of AF on central sleep apnoea,48 and a significant 

reduction in AHI in patients with SDB.49

Various effects of sleep apnoea on 

pathophysiology of AF have been described. 

Increased negative intrathoracic pressure during 

apnoeic episodes of OSA increase cardiac vagal 

output that enhances AF inducibility. This effect 

can be prevented by vagotomy and atropine.50 It 

has also been found to activate stretch-sensitive 

ion channels or fibrosis at anchoring regions of 

atria that are critical to AF induction.51,52

Obesity and the magnitude of nocturnal oxygen 

desaturation are independent risk factors for 

AF in individuals <65 years of age53 and OSA 

is a univariate predictor of AF (HR 2.18, 95% CI 

1.34 to 3.54).54

So, sleep apnoea not only increases the risk 

of AF, it also increases the refractoriness of AF to 

treatment. In addition, the treatment of AF has a 

positive beneficial effect on central sleep apnoea.

Sleep apnoea and stroke

While sleep apnoea has been shown to indirectly 

increase the risk of stroke by its effect on vascular 

risk factors as aforementioned, it has also been 

independently associated with increased risk 

of stroke.

In the landmark study by Yaggi  et al,55 

investigators found an independent increase in 

risk of stroke and all-cause mortality with a HR of 

2.24 in patients with AHI ≥35/hour. This risk remained 

elevated despite controlling for traditional stroke risk 

factors, such as HTN, AF, smoking status, diabetes 

and hyperlipidaemia. A study of 394 patients aged 

70–100 years old found an AHI≥30 associated with 

an increased risk of ischaemic stroke in an elderly 

non-institutionalised male population.56 In a study 

of 1,189 patients, AHI≥20 was associated with an 

increase in the risk of having stroke over the next 

four years.57 The Sleep Heart Health Study helped 

link sleep apnoea with stroke.58 It found that men 

in the highest quartile of AHI (>19) had a HR of 2.86 

for having stroke and even in the mild-moderate 

sleep apnoea category (AHI 5–25), each one unit 

increase in AHI increased the risk of stroke by 6%. 

In women, the same study found an increase in risk 

of stroke only in the severe sleep apnoea group 

(AHI>25). In a study by Marin  et al,59 severe OSA 

significantly increased the risk of fatal and non-

fatal cardiovascular events while CPAP treatment 

reduced the risk. In the Wisconsin sleep cohort 

study, there was a significant, high cardiovascular 

mortality risk with untreated SDB, independent of 

age, sex and body mass index (BMI).60 The American 

Heart Association recommends screening for OSA 

for stroke prevention and suggests that treatment 

might be reasonable.61

In conclusion, the various effects of sleep 

apnoea/ SDB on cardiovascular risk factors 

and stroke as a risk factor itself are now well 

documented and should be routinely identified 

as risk factor for stroke in clinical practice.
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MANAGEMENT OF SLEEP APNOEA

In this section, we will summarise the current 

management of sleep apnoea without going into 

details, which can be found in the references listed.

Screening for sleep apnoea

The clinical symptoms of sleep apnoea may 

include snoring, witnessed episodes of apnoea 

by family members, history of awakenings 

associated with a sensation of choking, nocturia, 

morning headaches, palpitations due to difficult to 

control AF, refractory HTN and excessive daytime 

sleepiness. While any of the above should trigger 

a search for sleep apnoea, the authors believe 

that the first screening should ideally happen in 

a primary care setting similar to other vascular 

risk factors such as HTN and obesity, prior to 

development of complications of sleep apnoea.

The Epworth Sleepiness Scale (EPSS), Berlin 

apnoea questionnaire, STOP and STOP-Bang 

questionnaires are various clinical screening 

tools available. The Berlin apnoea questionnaire 

identifies patients at risk for OSA.62 STOP and 

STOP-Bang questionnaires have been studied 

and validated in presurgical patients.63 The EPSS 

quantifies subjective measures of excessive 

daytime sleepiness64 using a questionnaire 

format; the multiple sleep latency test (MSLT) 

can be used to objectively assess excessive 

daytime sleepiness.65 Another in-hospital tool 

that may be used for screening of sleep apnoea 

in patients with stroke is continuous overnight 

oximetry, which will be discussed under ‘Sleep 

apnoea in the acute stroke’ subsection below.

Diagnostic criteria

OSA falls under the category of SDB, which also 

includes central sleep apnoea and Cheyne-Stokes 

breathing. Once sleep apnoea is suspected, 

the diagnostic gold standard is an overnight 

polysomnogram.65 During polysomnography, 

various abnormal respiratory parameters have 

been defined and include the following:

1. Apnoea – cessation of airflow ≥10 s. (with 

or without respiratory effort).

2. Hypopnoea – a ≥30% reduction in airflow for 

at least 10 s that is accompanied by either 

≥3% desaturation or an arousal.

3. Respiratory effort-related arousal (RERA): 

a partially obstructed breath that does 

not meet the criteria for hypopnoea, but 

is associated with increased respiratory 

effort and arousal.

4. Flow-limited breath: a partially obstructed 

breath identified by flattened inspiratory 

flow shape.

Severity of OSA/hypopnoea (OSAHS) syndrome 

can be quantified using the following criteria:

1. AHI – number of apnoeas and hypopnoeas 

per hour of sleep.

2. Respiratory disturbance index – AHI+RERAs 

per hour of sleep.

3. Mild OSAHS – AHI 5–14/hour.

4. Moderate OSAHS – AHI 15–29/hour.

5. Severe OSAHS – AHI≥30/hour.

Therapies for sleep apnoea

Treatment includes a recommendation to lose 

weight. Most patients who lose weight have 

less severe apnoea, but it is difficult to predict 

the amount of improvement associated with loss 

of a specified amount of weight. Nonetheless, 

weight loss via intensive lifestyle interventions 

should be encouraged as a treatment for mild-

to-moderate OSA.

Avoidance of precipitating factors, such as 

alcohol, smoking and hypnotic drugs is helpful. 

For patients in whom sleep apnoea occurs 

only when supine (positional OSA), training to 

avoid this sleeping position is often beneficial 

(positional therapy).

The cornerstone of therapy is positive airway 

pressure ventilation. The air pressure splint acts 

to maintain airway patency during sleep and 

ameliorate the effects of sleep apnoea. Various 

PAP modes that are used include CPAP, bilevel-

PAP and autoPAP. Oral appliances that can be 

used to ameliorate mild-to-moderate OSA include 

tongue retaining devices and soft palate lifting 

devices. Surgical therapies may be used for 

definitive anatomical obstructions contributing 

to OSA. Mandibular repositioning devices have 

been used for patients with mild-to-moderate 

OSA with PAP intolerance.66 Fully implantable 

hypoglossal nerve stimulating systems inducing 

electrical stimulation of the genioglossus muscle 

have been approved for nerve stimulation and 

prevention of pharyngeal collapse without arousing 

patients from sleep.67

SLEEP APNOEA IN ACUTE STROKE

Epidemiology of sleep apnoea in acute stroke

Respiratory changes are seen acutely after stroke 

and can be divided into sleep-wake cycle and 

SDB. The changes may vary with the location of 

the stroke. As mentioned in an earlier section, 

OSA is part of SDB which includes central sleep 

apnoea. About 50–70% of patients with stroke 

have SDB as defined by AHI≥10/ hour with OSA 

being the most common pathology.68 Some studies 

indicate that during the first five days post-stroke 

central sleep apnoea predominates.69

The frequency of OSA itself has been reported 

to be between 38% when measured as AHI>20/

hour to 72% when measured as AHI>5/hour 

in a meta-analysis performed by Johnson and 

Johnson only 7% of SDB was central apnoea. 

Males had a higher percentage of SDB (AHI>10) 

than females (65% vs 48%, respectively). Patients 

with recurrent strokes had higher percentage of 

SDB than patients with first stroke (74% vs 57% 

respectively).70 A small study involving patients in 

an acute stroke rehabilitation unit demonstrated 

AHI >10 in 91% of the studied population with a 

mean AHI of 32/hour.71 Worsening of OSA may also 

be found after acute stroke due to impairment of 

respiratory muscle coordination. In some studies, 

presence of dysphagia was found to predict 

the development of OSA in patients with acute 

stroke,72 while another suggests that presence of 

prestroke leucoencephalopathy predicts a more 

severe OSA.73 BMI and neck circumference have 

also been found to predict the presence of OSA 

in post-stroke patients.74

Screening patients with acute stroke for sleep 

apnoea 

Concentrating on minimal requirements in a stroke 

population, a sleep apnoea assessment would 

require a system that monitors nasal airflow, and 

thoracic and abdominal respiratory muscles. A 

comprehensive poly-somnogram would provide 

additional details regarding specific SDB, but is 

rarely available as an inpatient service even in 

many US hospitals with comprehensive stroke 

care capabilities. One of the oldest tools available 

for screening patients for sleep apnoea includes 

a continuous overnight oximetry recording. It is 

the modality that we recommend to ease the 

unavailability of other recording methods.

Overnight oximetry has been used for a very 

long time and can be found in the British Thoracic 

Society report in 1990 on diagnosis and treatment 

of sleep apnoea/hypopnoea syndrome.75 A review 

published in Chest concluded overnight oximetry 

to be a cost-effective tool with substantial accuracy 

for screening OSA76. In a validation study, Wang and 

colleagues reported an accuracy of 87.33–87.77%, 

a sensitivity of 89.36–89.87% and area under 

the curve of 0.953–0.957 for the diagnosis of 

severe sleep apnoea in a patient population 

clinically suspected of having OSA. Validation 

parameters were slightly less impressive in the 

moderate-to-severe sleep apnoea category.77

Studies comparing overnight oximetry to 

ambulatory PSG in patients with acute stroke are 

needed. It is anticipated that in-hospital ambulatory 

PSG will be of significantly greater clinical utility 
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in patients admitted with acute ischaemic stroke 

suspected of having sleep apnoea.

Effect of treating sleep apnoea in patients with 

acute stroke on outcome

In addition to its effect on the cardiovascular 

system, an arterial blood flow steal phenomenon 

has been described in patients with acute stroke. 

The affected tissue in ischaemic stroke is supplied 

by maximally or nearly maximally dilated arterioles 

with decreased vasomotor reactivity of the blood 

vessels.78 Studies have found severely impaired 

cerebral vasoreactivity and increased arterial 

stiffness in patients with PSG-confirmed severe 

OSA,79 even during wakefulness.80 During episodes 

of apnoea, development of hypercapnia results in 

selective vasodilation of blood vessels supplying 

normal brain tissue, resulting in a steal phenomenon 

away from the ischaemic vasoparalysed region 

depriving it of critical oxygen. The term ‘reverse 

Robin Hood syndrome’ has been used for this 

phenomenon.81

Studies demonstrating the effect of positive 

airway pressure ventilation during acute stroke 

are not many and much needed. During the 

acute phase, SDB of variable degree has been 

found to be associated with an increased risk of 

neurological deterioration within 72 hours of acute 

stroke.81 This deterioration may occur even after 

improvement in stroke severity. In one study,81 

neurological deterioration was independently 

predicted by sleep apnoea with an OR of 8.2. 

Another small study using BiPAP treatment initiated 

within 24 hours of acute stroke onset indicated 

a favourable effect.82

Various non-randomised studies suggest 

that CPAP may improve mortality and prevent 

new vascular events after ischaemic stroke in 

patients with OSA.83–85 Both long-term survival 

and functional outcomes have been shown to 

be affected by presence of SDB.86,87 In an RCT 

by Parra  et al,88 neurological improvement at 

one month and length of time from stroke to 

first cardio-vascular event were in favour of 

the CPAP treatment group which was started 

3–6 months after acute stroke. Another RCT by 

Bravata  et al89 showed that treatment with CPAP 

had a potential benefit on cardiovascular events 

in patients with transient ischaemic attack. The 

downside is that poststroke patients tolerate 

poorly PAP treatments.90

In summary, treatment of sleep apnoea may 

prevent acute neurological worsening, decrease 

neurological morbidity and improve long-term 

outcomes in patients with acute ischaemic stroke. 

More definitive studies are needed.

Evolution of sleep apnoea after acute stroke

SDB improves as the stroke evolves, although 

50% of patients still exhibit an AHI≥10/hour after 

three months following the acute event. CSA has 

been reported in about 26% of patients with acute 

stroke, which improves over time more rapidly than 

the obstructive events.88 Another study suggests 

better improvement of SDB in haemorrhagic 

versus ischaemic strokes.91 Improvement in 

stroke symptoms probably plays a role in the 

resolution of symptoms after the acute phase 

of stroke. Indication for sleep apnoea therapies, 

including positive airway pressure ventilation, 

may require reassessment after the acute and 

subacute phases of stroke.

SLEEP APNOEA AND VASCULAR DEMENTIA

Increasingly, more studies are finding a link 

between sleep apnoea and cerebral white matter 

disease. Harbison  et al73 found the presence of 

prestroke cardiovascular and white matter disease 

to be associated with worse SDB. They concluded 

that either white matter is particularly sensitive to 

the hypoxia and cardiovascular effect of SDB, or 

white matter disease contributes to exacerbation of 

stroke following SDB. Guarnieri  et al92 found SDB 

to be more severe among patients with vascular 

dementia, while no increased prevalence of the 

same was found in other dementia syndromes. 

Shin and colleagues found moderate-to-severe 

OSA as an independent risk factor for white matter 

changes in middle-aged and older individuals in 

Korea.14 Minoguchi  et al93 studied patients with 

moderate-to-severe OSA and found a higher 

prevalence of silent brain infarcts in patients 

with OSA compared with control participants. 

The biochemical markers for silent brain infarcts 

were also looked at and were found to respond 

favourably when patients were treated with nasal 

CPAP.93 Another study found one out of four 

patients with newly diagnosed OSA had a severe 

and distinctive neuro-psychological dysfunction 

mainly involving inductive and deductive thinking, 

and constructive ability. Some analogy with 

cognitive patterns of MID suggests that a mainly 

subcortical damage underlies this dysfunction.94 

Moderate-to-severe OSA may be a risk factor for 

development of vascular cognitive impairment 

as a result of cerebral subcortical small vessel 

disease.95 In the Yaffe  et al96 study, old women 

with OSA >15 AHI were more likely to develop 

cognitive impairment. Intermittent nocturnal 

hypoxia in patients with moderate-to-severe OSA 

contributes to ischaemic damage in the cerebral 

periventricular territory of long penetrating terminal 

arteries. Ischaemic damage to the cerebral 

periventricular white matter partially disconnects 

the frontal cortex with the thalamus leading to 

a form of subcortical dementia characterised 

by apathy, decreased executive functions, poor 

memory and in advanced cases difficulty walking 

and urinary incontinence. CPAP applications may 

delay onset of dementia.97

While more definitive studies are needed 

to establish causality of sleep apnoea in the 

pathogenesis of vascular dementia, there seems 

to be a provocative association between the two.

CONCLUSION

Sleep apnoea causes pathological increase in 

sympathetic activity, contributing to autonomic 

dysregulation. This dysautonomia probably 

contributes to worsening of the cardiovascular 

risk profile in patients with sleep apnoea, and may 

be responsive to treatment with positive airway 

pressure ventilation and other sleep apnoea 

therapies. The worsening of cardiovascular profile 

is well known to increase the risk of stroke. Early 

diagnosis and treatment of sleep apnoea should 

reduce the risk of stroke. Sleep apnoea also 

contributes to the refractoriness of AF, HTN and 

diabetes to treatment. Untreated sleep apnoea 

can contribute to acute, subacute and long-term 

neurological deterioration in patients with acute 

stroke. Vascular dementia is another entity that 

may be associated with sleep apnoea.
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INTRODUCTION

Periodontics is a dental specialty concerned 

with the prevention, diagnosis, and treatment 

of functional and structural diseases of the 

periodontal membrane and related tissues that 

surround and support the teeth. Degeneration 

or inflammation of these tissues can be caused 

by various systemic or local diseases or by poor 

oral hygiene. In some cases the cause is not 

established. Most commonly, periodontal diseases 

are caused by hardened bacteria, called bacterial 

plaque, which adheres to teeth and destroys 

periodontal tissue. The most prevalent periodontal 

disease is periodontitis, inflammation of the 

periodontium. If untreated, periodontitis leads 

to resorption of the portion of the jawbone that 

supports the teeth.

AAP treatment guidelines stress that 

periodontal health should be achieved in the 

least invasive and most cost-effective manner. A 

new study published in the American Academy of 

Periodontology’s Journal of Periodontology found 

another reason to maintain healthy teeth and 

gums. Researchers found that gum disease, also 

called periodontal disease, can significantly impact 

a person’s quality of life.

The study titled “Impact of Periodontal Disease 

Experience on Oral Health-Related Quality of Life” 

found that those with periodontal disease (as 

indicated by bone loss) experienced a worse oral 

health-related quality of life, including functional 

limitation, psychological discomfort, and social 

disability. Many had difficulty pronouncing words, 

and experienced a decline in tasting the flavor 

of and eating foods. In addition, sufferers of 

periodontal disease reported feeling insecure, 

tense, embarrassed, and irritated, often finding 

it difficult to relax and do normal daily activities. 

Our understanding of the etiology, diagnosis, 

and treatment of the periodontal diseases is 

continuously evolving. Periodontology in the 

year 2013 is different than what it was some 

years ago, and the specialty will be different in 

the future. Assessment of patients will be more 

specific, and the development of risk profiles will 

allow identification of individuals who require 

greater or lesser amounts of care. Therapy can 

then be directed to the specific needs of each 

patient. Surgical periodontics will be focused on 

regeneration, not resection. Lastly, as patients 

continue care on a maintenance schedule, their 

status will be assessed by sensitive tests that will 

predict the onset of an active phase of disease 

so that appropriate interceptive treatment can 

be provided.1 Many new technologies have been 

developed or are being developed that could 

enhance the ability to diagnose, predict, and 

treat periodontitis. Newer treatment strategies 

may allow clinicians to achieve limited or more 

robust regeneration of the periodontium. New or 

refreshed approaches to disease control are being 

pursued that will benefit those suffering from 

chronic periodontal disease. In addition to novel 

therapeutics, there has been increasing focus on 

the development of more sensitive and specific 

diagnostic tests for periodontal diseases. Such 

tests will allow the clinician to determine whether 

a patient has active disease and what sort of 

attachment loss might be expected if the patient 

is not treated. By developing newer diagnostic 

tests, it also may be possible to detect and monitor 

active disease during therapy.2

Periodontitis affects a subset of the population 

and our current thinking is that progression of 

periodontal disease may be either continuous 

or cyclical. These features make screening and 

diagnostic tools desirable in the management of 

this disease. Although many potential markers 

exist, several difficulties hamper our ability 

to declare them diagnostic tests with proven 

utility. The 'gold standard' for active periodontal 

disease is not available and inflammation 

due to gingivally confined lesions (gingivitis) 

and periodontal inflammation which results in 

attachment loss is a potential confounder of 

any test based on assessing the host response 

elements of the disease. Although much is written 

about the need for markers of current or future 

disease, which will prevent us from overtreating 

pockets, the time, effort and cost involved in 

testing these sites has to be balanced against 

the relative ease and speed of routine therapy 

such as root planing. In addition, we are still 

some way from the development and validation 

of reliable host or microbial testing methods. In 

terms of screening tests for diseases such as the 

early-onset forms of periodontitis, the research 

and development on diagnostic tools involving 

genetic polymorphisms, specific genes, systemic 

antibodies or leucocyte cell surface markers of 

the patients, may become a clinical reality in time. 

One could envisage chairside tests using blood 

from thumb pricks being capable of determining 

a young individual's risk of developing disease 

at a later age, and thus the need for a timely 

prevention programme. Before applying any test 

we should reconsider what treatment planning 

effects a positive or negative result will have, and 

any test which does not influence the treatment 

plan is redundant. Whether periodontal diagnostic 

tests will be developed, which will indicate to the 
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clinician the need for various treatment regimes 

other than root planing, is still an open question. 

Periodontal diagnostic tests are still at an early 

stage of development and much work remains 

to be performed to fully validate their utility such 

that they become an important and cost-effective 

aspect of clinical treatment planning, screening or 

patient monitoring.3

TISSUE ENGINEERING

Based on an extensive review of the latest 

literature concerned, analyses and evaluation of 

the method of the periodontal tissue engineering 

are done. The development of the periodontal 

tissue engineering in the fields of the seed cells, 

modifier genes, cell factors, and scaffold materials 

provided a brand-new thinking and method 

for complete regeneration of the periodontal 

tissues. The periodontal tissue engineering has an 

excellent future, but many problems still require a 

further study and a satisfactory solution.4

NEWER APPROACHES!

Regenerative procedures using barrier membrane 

technology are presently well established in 

periodontology and implantology. Guided Tissue 

Regeneration (GTR) and Guided Bone Regeneration 

(GBR) are based on the premise that barrier 

membrane materials will promote selective cell 

re-population and subsequent reconstitution of 

the periodontal attachment apparatus as well as 

bone. However, because the predictability of these 

techniques can be variable, the application of this 

technology may frequently be restricted to specific 

case types. There has been increasing interest 

in the possibility of pharmacologically enhancing 

regeneration of periodontal and osseous tissues, 

thereby ultimately providing a more significant and 

predictable clinical outcome. Bone Morphogenetic 

Proteins (BMPs) have been isolated, cloned and 

evaluated in various pre-clinical and clinical models. 

The results of recent studies involving regeneration 

of alveolar bone in conjunction with implant therapy 

and regeneration of PDL attachment with BMPs 

have been very encouraging. In particular, rhBMP-2 

has been shown to promote a degree of osseous 

and periodontal repair which is significantly greater 

than that previously seen with conventional GTR/

GBR therapies and/or the use of various osseous 

grafting materials.5

CELL AND GENE BASED THERAPEUTIC 

APPROACHES

Inflammatory periodontal diseases are a leading 

cause of tooth loss and are linked to multiple 

systemic conditions, such as cardiovascular 

disease and stroke. Reconstruction of the support 

and function of affected tooth-supporting tissues 

represents an important therapeutic endpoint for 

periodontal regenerative medicine. An improved 

understanding of periodontal biology coupled 

with current advances in scaffolding matrices 

has introduced novel treatments that use cell 

and gene therapy to enhance periodontal tissue 

reconstruction and its biomechanical integration. 

Cell and gene delivery technologies have the 

potential to overcome limitations associated with 

existing periodontal therapies, and may provide a 

new direction in sustainable inflammation control 

and more predictable tissue regeneration of 

supporting alveolar bone, periodontal ligament, 

and cementum.6

LASERS

Advances in technology are changing the ways 

that patients experience dental treatment. 

Technology helps to decrease treatment time 

and makes the treatment more comfortable for 

the patient. One technological advance is the 

use of lasers in dentistry. Lasers are providing 

more efficient, more comfortable, and more 

predictable outcomes for patients. Lasers are used 

in all aspects of dentistry, including operative, 

periodontal, endodontic, orthodontic, and oral 

and maxillofacial surgery. Lasers are used for soft 

and hard tissue procedures in the treatment of 

pathologic conditions and for esthetic procedures.7

Clinical lasers are of two types. Soft lasers 

are essentially an aid to healing, with relatively 

few rigorous studies available to support their 

use. Surgical hard lasers, however, can cut both 

hard and soft tissues, replacing the scalpel and 

drill in many areas. After initial experiments with 

the ruby laser, most clinicians have been using 

argon, carbon dioxide, and now Nd:YAG systems. 

The first dental laser based on a Nd:YAG engine 

provides handpieces of similar size to conventional 

instrumentation, and being fed by a fibre-optic 

"cable," has the flexibility for intra-oral use that the 

carbon dioxide lasers, widely used in oral surgery, 

lack. Furthermore, extensive clinical investigation 

has demonstrated their safety in clinical practice, 

and the fact that procedures can usually be 

performed without a local anaesthetic is obviously 

seen as an advantage by patients. Sterilizing as it 

cuts, the Nd:YAG laser promises to find uses not 

only in caries removal and soft tissue surgery but 

also in periodontics and endodontics.8

NEW IDEAS AND ADVANCING TECHNOLOGY

Extensive clinical studies over the last two 

decades have documented the effectiveness 

of both non-surgical and surgical periodontal 

therapy. When deemed necessary, surgery is 

usually performed as an elective phase of therapy, 

within a programme of ongoing maintenance 

care. Traditionally surgical therapy has been 

aimed at the treatment of the periodontal pocket 

by respective procedures. However, research 

has now focused on reconstructive surgery, with 

the objective of regenerating the structure of 

the lost periodontium (cementum, periodontal 

ligament and also alveolar bone). With advancing 

technology, materials and surgical modalities that 

have been advocated to facilitate periodontal 

reconstruction fall into the following main 

categories: 

1. Chemical and biochemical conditioning 

agents, e.g. citric acid, fibronectin, tetracycline, 

growth and differentiation factors;

2. Transplants of autogenous or allogeneic 

(osteogenic or osteoinductive) materials, e.g. 

osseous coagulum, decalcified freeze-dried 

bone allograft;

3. Implants of alloplastic (osteoconductive) 'filler' 

materials, e.g. hydroxyapatite, tricalcium 

phosphate;

4. Guided tissue regeneration (GTR) utilising 

membranes, e.g. Teflon (e- PTFE), collagen, 

polylactic acid; and 

5. Combined techniques, e.g. GTR and allograft/

alloplast. 

The scientific evaluation and the role of 

these reconstructive surgical procedures in 

contemporary dental practice is discussed in this 

paper.9

CONCLUSION

Because of the rapid change in periodontal 

science and knowledge, the periodontal education 

must be based on "show, deliberate, choose, and 

do" in dental curricula.
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ABSTRACT: 

Objective: The purpose was to explore self-reported psychosocial health and work environments among different dental occupations and 

workplaces from a salutogenic perspective. A further purpose was to analyse possible associations between three salutogenic measurements: 

The Sense of Coherence questionnaire (SOC), the Salutogenic Health Indicator Scale (SHIS) and the Work Experience Measurement Scale (WEMS). 

Methods: Employees in the Public Dental Service in a Swedish county council (n = 486) were invited to respond to a self-reported web survey 

including demographics, work-related factors, the SOC, the SHIS and the WEMS. Results: This study showed positive associations between 

employee characteristics and self-reported overall psychosocial health as well as experienced work environment. Autonomy was reported more 

among men than women (P < 0.000) and to a higher degree by dentists and dental hygienists than dental nurses (P < 0.000).

Meaningfulness, happiness, job satisfaction, autonomy and positive to reorganization were reported by personnels aged less than 40 years 

(P ≤ 0.047). Clinical coordinators reported significant better health (SOC, SHIS) and experienced more autonomy, better management and more 

positive to reorganization than other dental professions.

Dental hygienists and nurses experienced less time pressure than dentists (P ≤ 0.007). Better health and positive work experiences were also 

seen in smaller clinics (P ≤ 0.29). 

Conclusion: Dental professionals reported a high degree of overall psychosocial health as well as a positive work experience. Some variations 

could be seen between employee characteristics such as gender, years in dental care, professionals, managing position and workplace size. 

Identify resources and processes at each workplace are important and should be included in the employee’s/employers dialogue.

Key words: dental staff; health promotion; psychosocial health; workplace
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INTRODUCTION

The dental organization is included in the so-called 

Human Services1 and is considered as highly complex 

organizations depending on the interaction between 

the patient, the profession and the organization2. This 

organization is characterized by the professional’s 

responsibilities – both towards healthcare and on 

the organizational rules, structures and finances 

that govern these complex organizations, which 

over time also changes. This, together with own 

personal values can generate a sense of obstacles 

and constraints to carry out their work in an optimal 

professional and qualitative manner. 

Ongoing changes in Swedish public dental 

care are the number of professions and the need 

of dental care in the population. The dentist has 

the odontological responsibility for the patient 

and treats patient in all age groups. The dental 

nurse assists the dentist but also works with oral 

health prevention in children and with some other 

treatments delegated by the dentist, such as local 

anaesthesia, scaling of calculus and screening of oral 

health in children. The dental hygienist often works 

alone and is authorized to perform examinations, 

treat and prevent periodontal and caries diseases 

in all age groups3. Regarding dental needs, better 

oral health in the population in general has been 

seen4. However, there are groups in society that 

need treatment, for example, older sick people and 

immigrants, but also groups where the focus must 

be on oral health prevention and promotion. These 

professional changes and dental care needs will 

lead to a changed work situation for dental clinicians 

(dentists, dental hygienists and dental nurses), as 

well as for clinical coordinators, who administer and 

coordinate the daily work, and for managers with 

staff and economy responsibilities2,3,5.

The National Swedish Board of Health and 

Welfare5 suggest efforts to find effective alternative 

collaboration strategies for the dental team. Some 

efforts have been made at many clinics in Sweden, 

by strategically employing more dental hygienists 

compared to the number of dentists. However, 

changes to the proportions of different occupations 

in the dental care organization may also influence 
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the work and responsibilities, such as integration, 

cooperation and delegation of different work tasks 

within the dental team. This may, in turn, influence 

the staff’s health and work environment. To meet 

these changes, studies are needed to acquire the 

necessary knowledge about the potential health 

impacts of these changes.

Furthermore, evaluations of dental workplace 

environments have mostly been made from a 

pathogenic perspective, that is with the focus on 

disease and risk factors, and have primarily been 

based on the physical workload. These studies have 

shown a high degree of perceived physical load, 

especially among dentists6–8 and dental hygienists9, 10.  

However, Kuoppala et al.11 have emphasized the 

importance to maintain and improve health in a 

workplace through health promotion.

A SALUTOGENIC WAY TO MEASURE HEALTH

Workplace health promotion refers to strategies to 

improve the health and well-being of the employees12. 

Studies using a salutogenic approach would provide 

a valuable complementary perspective on the health 

and work environment of dental staff. Salutogenesis 

searches for ‘the origin of health’, rather than focus on 

the cause of disease and risk factors. The philosophical 

‘salutogenic’ question of what creates health was 

originally raised by the sociologist A. Antonovsky13, 14 

and is now an established key term in public health 

promotion15, 16. The salutogenic theory is based on a 

holistic view of health, including a biopsychosocial 

perspective. The theory has two key elements: focus 

on problem-solving and on the individual’s capacity 

to use his/her resources in a healthy direction17.

Antonovsky17 also developed the concept of 

Sense of Coherence (SOC), which is included in 

the salutogenic theory. SOC is made up of three 

components: comprehensibility, manageability and 

meaningfulness, and, taken together, they all have 

an impact on health. An individual’s SOC is built up 

of different experiences from life, that is general 

resistance resources. The amount of different 

available resources and the ability to use them make 

a difference for the strength of the SOC. A strong 

SOC is associated with adaptable health behaviour. 

The SOC has been shown to be positively related to 

health and quality of life18, 19, and the distribution of 

the SOC in a Swedish randomized general population 

has been described in Lindmark et al.20. The SOC has 

also been shown to have influence high-demand/

low-control work environments, as an interactive 

effect of emotional job strain21.

In addition to the SOC scale, the Salutogenic Health 

Indicator Scale (SHIS) has more recently been 

developed on the basis of the salutogenic theory 

and aims to estimate general health, well-being and 

quality of life in a broad sense among healthcare 

professionals22. Moreover, Nilsson et al.23 have also 

developed a questionnaire, the Work Experience 

Measurement Scale (WEMS), which also has a 

salutogenic approach and has been shown to be a 

useful health promotion instrument in workplaces. 

The WEMS identifies strengths and resources for 

health promotion work in the workplace. Nilsson et 

al.23, 24 found that several salutogenic factors at a 

workplace promote employee health and are related 

to context-specific resources at the workplace, such 

as the capacity for reflection, open-mindedness, 

transparency, harmony, flexibility, accountability, 

encouragement and a good social climate. The 

SOC25–30, SHIS and WEMS22, 31 have been studied 

in relation to other professionals, such as nurses, 

physicians and medical technicians, and workplaces, 

such as hospitals22, 25–30 and also offices31. Also, 

salutogenic concepts, such as hardiness and self-

efficacy, are also related to the SOC, have been 

studied in general healthcare and have been shown 

to be positively related to health in the workplace32, 33.  

Some previous studies have also shown a positive 

relationship between work satisfaction and better 

control of the work situation, work relations, 

management support, development of job skills 

and optimal opportunities for dental hygienists to 

apply their full competence34, 35.

Knowledge of work-related factors and health 

among dental care personnel is needed, due to 

the continuous changes in the proportions of the 

number of dental professionals and in relation to the 

requirement to meet the needs of oral health in the 

population. This may contribute to the identification 

of strategies for health promotion work directed 

to this group. However, so far, no study has been 

identified that applies a salutogenic approach to 

psychosocial health for staff and work environments 

in the dental health service. Neither have the three 

instruments, the SOC, SHIS and WEMS, been used 

together in an attempt to identify different salutogenic 

approaches in this context.

The aim is therefore to explore self-reported 

psychosocial health and experienced work 

environment among different dental occupations 

and workplaces from a salutogenic perspective. 

A further aim is to analyse possible associations 

between the three salutogenic measurements.

MATERIAL AND METHODS

Population

All personnel (dentists, dental hygienists, dental 

nurses and staff members with management 

positions) working in the Public Dental Service 

in one county council in southern Sweden were 

invited. Whether the participants had a position 

as manager and/or clinical coordinator was also 

asked for, as these positions involve management 

responsibilities, such as coordinating the daily work 

among different staff groups, ordering tools and 

equipment and handling staff and financial matters. 

In all, 486 staff members were invited to participate, 

which represented 26 clinics.

MEASURES

The staff members completed a self-reported web 

survey (made with the esMaker NX3 software). The 

web survey included demographic questions (gender 

and age) and work-related factors of employment, 

such as profession, occupational years and number 

of staff at their clinic, that is clinic size.

Three instruments were used to analyse different 

aspects of health and workplace-related factors 

from a salutogenic perspective. Antonovsky’s17 

the Sense of Coherence Questionnaire (SOC) 

and the Salutogenic Health Indicator Scale  

(SHIS)22 were both used to explore self-rated 

health. The Work Experience Measurement Scale 

(WEMS)36 was used to explore the experienced 

work environment.

THE SENSE OF COHERENCE QUESTIONNAIRE 

(SOC)

The SOC scale comprises 13 items and consists of 

three dimensions from an individual perspective, 

concerning comprehensibility (five items concerning 

cognitive ability), that is the ability to understand 

the situation/problem and have control (I know); 

manageability (four items concerning instrumental 

ability), that is the ability to have and use both internal 

and external resources to manage a situation/

problem (I can); and meaningfulness (four items 

concerning emotional ability), that is the ability to 

feel motivated to change a behaviour (I want). Each 

item is scored on a Likert scale ranging from 1 to 7, 

where 1 could be ‘have never had...’, and 7 ‘have 

always had...’. Before calculating the total score, 

the scores from questions 1–3, 7 and 10 must be 

reversed to meet the criterion of ‘the higher the 

score, the stronger the SOC’, that is from 7 to 1. 

The total scores for the three dimensions are 35, 
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28 and 28, respectively. The sum of the scores for 

the total SOC ranges from 13 to 91. A high score 

indicates a strong SOC17. The SOC questionnaire 

has shown high validity and reliability36.

THE SALUTOGENIC HEALTH INDICATOR SCALE 

(SHIS)

The SHIS includes 12 items considered to represent 

complexity and breadth and cover a cognitive, a 

physical and a psycho- somatic dimension of health. 

All items are estimated as one index. The SHIS has 

one overall question: ‘How have you been feeling 

during the past 4 weeks? The last 4 weeks I have...’. 

The response format has a range from 1 to 6 for each 

item, where 1 is negative (unhealthy) and 6 is positive 

(healthy). Higher scores indicate better health with 

a min–max score of 12–72 points. The validity and 

reliability of the SHIS have been shown to be high22.

THE WORK EXPERIENCE MEASUREMENT 

SCALE (WEMS)

The Work Experience Measurement Scale (WEMS) 

includes 32 statements divided into six dimensions: 

seven questions related to supportive work conditions 

(encouragement and support, atmosphere, routine, 

feedback, job satisfaction, health promotion, and 

advice and help when needed), six questions 

about internal work experience (meaningfulness, 

development, variation, satisfaction with work 

content, happiness and challenges), four questions 

about autonomy (how, when, what to do and time 

control), three about time experience (less time 

pressure, time to finish duties and overtime), six 

about management (availability, engagement, 

fairness, participation in decisions, ability to make 

decisions, and workplace goals and visions) and 

six questions about reorganization (open dialogue, 

responsiveness, meaningfulness, participation, 

safety and communication). The statements are 

rated on a six-degree Likert scale ranging from 1, 

‘agree completely’, to 6, ‘disagree completely’, with 

a min–max score of 32–192. Higher scores indicate 

a positive direction in terms of work experience. The 

WEMS has shown high validity and reliability among 

personnel working at hospitals in Sweden(23, 37).

DESIGN

This cross-sectional study reports the baseline data 

collected in 2012 for a larger longitudinal project 

among dental personnel, the Dental Organisation 

in Transition (DOiT) project, aimed at measuring 

the physical and psychosocial health of employees 

working in dentistry in 2012, 2014 and 2016.

PROCEDURE

The survey was distributed in 2012, and two 

reminders were sent to those who did not respond 

to the questionnaire. The data were analysed 

statistically using SPSS Statistics, version 21 (IBM 

Corp, Armonk, New York, USA). Continuous variables 

were categorized into groups. Age was categorized 

into four groups: <40, 40–49, 50–59 and ≥60 

years. Clinical coordinator was analysed both as a 

single profession, as it is an increasingly common 

profession in the dental team (they may be dentists, 

dental hygienists or dental nurses) and included 

in the variable ‘managerial position’. Years in the 

dental service were categorized into five groups: 

<10, 10–19, 20–29, 30–39 and ≥40 years. Clinic 

size, based on the number of employees, was 

categorized into three groups: ≤10, 11–20 and >20 

persons, based on data from Statistics Sweden.

The total scales for the SOC and WEMS were 

used and calculated as three (SOC) and six (WEMS) 

subscales, respectively (based on their dimensions). 

The SHIS was calculated as one total scale as well 

as categorized into tertiles, with the aim to compare 

the lowest tertile (indicating ill health) and the highest 

tertile (indicating health). To analyse the internal 

consistency, the Cronbach alpha coefficients were 

calculated for all three instruments.

To analyse the strength and direction of the linear 

relationship between the total scores in the three 

instruments, the SOC, the SHIS and the WEMS, 

Spearman rank-order correlations were calculated. 

To compare groups, nonparametric tests were used 

as follows: the chi-square test, Fischer’s exact test 

and the Mann–Whitney U-test for two groups and the 

Kruskal–Wallis test for more than two groups. The level 

of significance was set to a = 0.05 (*). The results are 

presented as means and standard deviations, to allow 

comparison with the results of previous studies.  
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that the data would be treated confidentially. Personal 

data were replaced by a ‘code’. The ethical rules for 

research described in the Helsinki Declaration38 were 

followed throughout the study. The Swedish Personal 

Data Act, which stipulates that no unauthorized 

person will have access to the collected data or other 

materials related to a study, was also monitored. When 

the results from this study are published, individuals 

will not be identified.

The DOiT project has been approved by the 

Regional Ethical Review Board in Link€oping (Ref. 

no: 2012/186-31).

RESULTS

The web survey was completed by 321 (66%) 

individuals. Twenty employees were excluded 

because of missing data about their background 

variables. Of the non-respondents, 162 (60%) were 

women and 23 men (40%). No further data about 

the non-respondents were available. The study 

group therefore consisted of 301 employees (62% 

of the total sample). Of these, 272 were women 

and 29 men, within the age span of 21–68 years 

(mean 56 years). The number of participants in each 

age group, their profession, position as manager, 

years in the dental service and the clinic size are 

described in Table 1.

SELF-REPORTED PSYCHOSOCIAL HEALTH

In this study, the mean total SOC score was 70.0 

(SD = 11.0) and the range was 34–91 points for the 

whole sample. The total mean SHIS score was 50.6 

(SD = 12.1), and the range was 15–72 points for the 

whole sample. The results of the distribution of the 

SOC and the SHIS among different types of dental 

care employees and characteristics are presented 

in Tables 2 and 3, respectively.

PARTICIPANTS AND DIFFERENT 

CHARACTERISTICS

There was no statistically significant difference 

between women and men for the total SOC score. 

Table 1. Description of the total sample (n = 301, %)

Variables N %

Total sample 301 100

Gender (n = 301)

Women 272 90

Men 29 10

Age (n = 300)

<40 70 23

40–49 60 20

50–59 123 41

≥60 47 16

Professions (n = 301)

Dental nurse 165 55

Dentist 78 26

Dental hygienist 42 14

Clinical coordinator 16 5

Managerial position (n = 301)

Yes 38 13

No 263 87

Years in dental service (301)

<10 years 91 30

10–19 years 58 19

20–29 years 57 19

30–39 years 77 26

≥40 years 18 6

Clinic size (number of staff) 
(n = 298)

≤10 persons 41 15

11–20 persons 125 41

>20 persons 132 44
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However, categorized into the three SOC dimensions, 

men had statistically significantly higher manageability 

than women [22.4; SD 4.0 and 20.9; SD 3.8, 

respectively (Table 2)]. No statistical significance 

between genders could be seen for the SHIS (Table 3).

There was no statistically significant difference 

between the different age groups for the total SOC 

score or the SHIS. However, an age trend could be 

seen, where the SOC increased with age (Table 2).

There were statistically significant differences 

between different professions, both for the total SOC 

scores and for the dimensions of meaningfulness 

and manageability, where clinical coordinators had a 

statistically significantly higher total SOC score (75.1; 

SD 10.0), compared with all other professions (Table 2). 

Dental hygienists had higher scores for meaningfulness 

(23.8; SD 3.3), and dentists had higher scores for 

Table 2. Description and analyses of total SOC and its 

three subcomponents in relation to dental employee 

gender, age and work-related factors (n = 301, mean 

and standard deviations, SD) manageability (22.1; SD 

3.6), compared with dental nurses (22.5; SD 3.4 and 

20.3; SD 4.0, respectively). As shown in Table 3, clinical 

coordinators also reported better overall health, that 

is, SHIS (mean score 58.1; SD 11.1), compared with the 

dentists and dental nurses (49.4; SD 12.2 and 49.8; SD 

11.8, respectively). The dental hygienists also reported 

statistically significantly better overall health than dental 

nurses. Dividing the SHIS results into low, medium and 

high scores, a statistically significant difference was 

seen between the professions with regard to the high 

and low scores, where more dental hygienists were 

found in the higher tertile (48%) than in the lower tertile 

(21%); however, no statistically significant difference 

was found here (Table 3).

Participants having worked 10–19 years had 

statistically significantly higher total scores (72.2; SD 

12.0 for SOC and 54.2; SD 13.0 for SHIS) compared 

with those having worked 20–29 years (SOC), 

≤10 years (SHIS) and 30–39 years (SHIS) (Tables 

2 and 3). A higher total SOC score for those with 

10–19 working years was seen for the dimension of 

meaningfulness. Also, employees working more than 

40 years in dentistry had statistically significantly 

higher scores for comprehensibility compared with 

those working less than 10 years (27.7; SD 3.5 and 

25.2; SD 4.6, respectively). Regarding the SHIS 

results, significantly fewer dental personnel having 

worked 30–39 years reported better overall health 

than personnel in the other age groups (Table 3).

Dental personnel working in smaller clinics showed 

a statistically significantly higher score for the total 

SOC (73.8; SD 9.1) and its three dimensions (Table 2). 

No statistically significant difference could be seen 

regarding clinic size and the SHIS (Table 3).

EXPERIENCED WORK ENVIRONMENT

The results of the distribution of the WEMS in relation 

to dental employee characteristics are presented 

in Table 4. The mean total score was 144.3 (SD 

23.0) for the whole sample. Men had a statistically 

significantly higher total score compared to women 

(152.7; SD 18.4, and 143.4; SD 23.3, respectively) and 

also had a significantly higher score for autonomy 

(17.7; SD 3.6, and 13.8; SD 4.6). Those younger than 

40 years of age (149.3; SD 24.8) compared with older 

individuals, as well as those who had worked less 

than ten years (148.7; SD 19.7) compared to more 

years in the dental service, had significantly higher 

Table 2. Description and analyses of total SOC and its three subcomponents in relation to dental employee gender, age and workrelated factors (n = 301, mean and standard 
deviations, SD)
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total scores. These differences could be seen for the 

dimensions of internal work experience, autonomy 

and, for the 40-year group, also in the dimension 

of reorganization.

Clinical coordinators had a higher total score (156.1; 

SD 17.1), compared with all other dental professions. 

There was a statistically significant difference in 

the scores for the dimensions of internal work 

experience, where clinical coordinators had higher 

scores than nurses (32.0; SD 3.2, and 29.3; SD 4.8, 

respectively). With regard to autonomy, dentists and 

dental hygienists (17.0; SD 3.6, and 16.2; SD 4.4, 

respectively) had statistically significantly higher 

scores than dental nurses (12.1; SD 4.2). For time 

experience, dental nurses and hygienists (12.4; SD 

2.3, and 12.6, respectively; SD 3.0) had significantly 

higher scores than dentists (10.8; SD 4.9). Among 

management staff, clinic coordinators had higher 

scores than dental hygienists (30.9; SD 4.5, and 

27.3; SD 5.7, respectively), and for reorganization, 

clinical coordinators had higher scores than dental 

hygienists (28.9; SD 5.8, and 24.6; SD 7.1, respectively). 

Managers (n = 38) had a statistically significantly 

higher total WEMS score (151.7; SD 16.5) compared 

with staff without a management position (143.2; 

SD 23.7), which was also seen for internal work 

experience, autonomy and reorganization (Table 4).

With regard to clinic size, working at a small clinic, 

that is ≤10 persons, was associated with a higher 

total WEMS score (149.1; SD 20.1) compared with 

working in medium size and larger clinics, 146.8; 

SD 21.4, and 140.2; SD 24.8, respectively. This trend 

could also be seen for the dimensions of internal 

work experience, time experience, management 

and reorganization (Table 4).

THE ASSOCIATION BETWEEN THE SOC, SHIS 

AND WEMS SCALES

For this sample, all three scales had good internal 

consistency with a reported Cronbach alpha coefficient 

of .88 (SOC), .95 (SHIS) and .95 (WEMS). The 

correlations between the total scores of the three 

psychosocial and salutogenic measurements were 

positive and medium strong to strong; r = .433 (SOC 

and WEMS), r = .663 (SOC and SHIS), r = .452 (SHIS 

and WEMS) and significant (P < .001).

 

DISCUSSION

The results, using a salutogenic perspective, showed 

several statistically significant associations between 

self-reported psychosocial health and experienced work 

environment among different types of dental employees 

and workplaces. The results also showed significant 

positive associations between the three measurements, 

indicating that these instruments together may provide 

a broader perspective and knowledge about different 

dimensions of work-related health.

SELF-REPORTED HEALTH

This study, using a salutogenic perspective, indicates 

that dental personnel on the whole, and in the 

context of this county council, can be considered 

a healthy profession, albeit with some variation 

between different employee characteristics. Variations 

between different professionals, such as nurses, 

physicians and medical technicians, have also been 

seen in earlier studies using the SOC26, 28, 29 and the  

SHIS22, 31 and between workplaces, such as hospitals 

and offices. For the SOC, the mean has varied from 

56.7 to 75.06 in these studies. A study including 

employees working as administrative staff31 showed 

similar mean SHIS scores as our study. However, 

Bringsen et al.22 showed a lower mean SHIS score in 

their study including different groups of employees 

working at a Swedish hospital.

Table 3. Description and analyses of total SHIS (n = 301) and divided into lowest (n = 102), middle (n = 101) and highest (n = 98) tertiles in relation to the dental employees’ 
gender and age- and work-related factors (mean, SD and n, %)
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Men had higher scores for manageability than 

women, interpreted as the feeling that they have 

both the tools and the ability to use them to solve 

problems. In earlier studies20, 38, men had slightly 

higher SOC scores than women. Being male and 

having a managerial position may be related and 

may constitute a healthy resource. However, a 

potential relationship has not been sought in the 

current study.

Working as a clinical coordinator also appeared 

to be a healthy position. This was also the case for 

being a dentist or a dental hygienist compared with 

being a dental nurse. This can be explained through 

the dimensions of meaningfulness and manageability, 

interpreted in this study as dentists having more tools 

to perform their work and dental hygienists having 

a stronger feeling of usefulness and participation 

compared with nurses. In an earlier study, carried 

out in a nursing practice context, Reid Ponte et al.30 

described that strong SOC was related to the feeling 

of ‘I know my job’, that is comprehensibility, and ‘my 

manager gives me the tools I need to do my job’, that 

is manageability’. Interprofessional relationships within 

the healthcare service, such as understanding, values 

and support for one’s profession, as well as values 

of professional development, have been described 

earlier as important health promotion factors in a 

workplace30, 39. However, Hoge and Bussing26 have 

emphasized that SOC and position are not necessarily 

the only relationship, as other work-related factors, 

such as work stressors and strain, also have an 

influence on the SOC. A feeling of participation and 

motivation (i.e. meaningfulness) and having control and 

access to resources (i.e. manageability) may both be 

associated with the profession and the work position. 

Also, working conditions, such as the content and 

perceived meaning of the work, may be influencing 

factors. Moreover, Takeuchi and Yamazaki28 stresses 

that an individual’s perception of health and ability 

to cope is also influenced by the person’s whole life 

situation, including both work and private life. This 

aspect must also be considered when analysing 

health, working conditions and work tasks.

A divergent result and small differences in terms 

of general health and working years were shown, 

which must be taken into account when interpreting 

the results. However, having worked for 10–19 years 

in dentistry you may feel safe and motivated to work 

with your profession. Furthermore, considerable 

experience within dentistry may explain the higher 

score for the feeling of comprehensibility after 40 

working years.

In this study, the employees in smaller clinics 

reported better health. Even if there are organizational 

changes and problems, the employees seem to 

have the resources and the ability to use them in a 

healthy way. The resources for health may not only 

be within the workplace but also within a person’s 

character and life context. Although the results say 

nothing about causality, this result may be important 

to consider before implementing restructuring into 

larger clinics.

EXPERIENCED WORK ENVIRONMENT

In this study, the mean WEMS score indicate a fairly 

high score. Regarding the six dimensions, the figures 

are similar to those from Bergstrom.  et al.31. According 

to Nilsson  et al.23, the WEMS is a tool that identifies 

strengths and resources in the health promotion 

work at a workplace. In the current study, several 

healthy resources were identified as important in 

relation to the dental employees’ characteristics 

and the workplace. Younger employees and those 

working fewer years seemed to have a more positive 

feeling with regard to internal work experience, 

autonomy and reorganization. Moreover, the fact that 

most of the men are dentists and have managerial 

positions may explain the differences between men 

and women regarding autonomy. There were also 

differences between the professions with regard 

to the six dimensions. Nilsson  et al.22 describe that 

all the dimensions are important health resources 

for all professions and, thus, the feeling of impaired 

internal working conditions and autonomy for nurses 

and the negative time experience for dentists 

must be included in health promotion work at the 

workplace. Nilsson  et al.23 also found relationships 

between the WEMS and age, different professions 

within the health service and managerial position. 

As previous shown by Whitehead40 and Ylipaa  et 

al.10, 35, this indicates the importance of identifying 

resources and processes in each professional and 

in each work context.

With regard to clinic size, the results indicate the 

importance of working with healthy resources at 

the workplace, as shown in the results, also when 

restructuring into larger clinics.

 

Table 4. Description and analyses between total WEMS and its six dimensions in relation to dental employee gender, age and different working condition factors (n = 301,
mean, SD)
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THE SOC, SHIS AND WEMS ARE RELATED

Our results showed positive medium-to-strong 

correlations between all three salutogenic 

measurements. However, even if there were positive 

correlations between the instruments at group level, 

there were also individual variations within them. 

This indicates the importance of an awareness of 

individual variations in experienced health and work 

when working with workplace reorganization and 

health promotion combined.

Applying a salutogenic approach to a workplace 

within the human service1 as dentistry, where there 

are demands for restructuring (as happens now in 

the dental service), has been shown to be a way to 

maintain and/or improve employee health, specifically 

mental health11, 23, 24, 41. In a further step, and as Reid 

Ponte  et al.30 have pointed out, a salutogenic 

approach and health among the staff may also have 

a positive influence on patient outcomes. From a 

dental care perspective, we believe that dental 

personnel who work in a salutogenic workplace 

may be a better resource for their patients.

METHODOLOGICAL CONSIDERATIONS

Some considerations about the method should be 

mentioned. Few men were included, which may have 

influenced the results. However, the percentage 

of men is consistent with the proportion of men 

to women within dentistry in the studied county 

council. A strength of the study is that all dental 

employees working in the public dental service 

during the study period were invited to participate 

(respondents, 66%). The data are based solely on 

one Swedish county council and included dental 

employees working in the public dental service 

and not in private dental care. For this reason, 

the generalization of the results may be an issue. 

However, when planning for future dentistry, these 

results may still be of value.

Furthermore, the entire material provides 

satisfactory power (80% or more). However, in the 

subgroup analyses, with two-sided chi-square test 

and Fischer test, the power was reduced to 50–70% 

in the groups. Thus, when comparing subgroups, 

these results must be considered, even if the 

statistically significant differences may not make a 

difference in practice.

Another weakness to consider, when many 

analyses are examined at the same time, is the risk 

of mass significance and, thus, the increased risk 

of type 1 errors. For this reason, the overall alpha 

level should be lowered to compensate for this risk, 

but the methods available for such corrections are 

usually too conservative and will instead increase the 

statistical type II error. Therefore, no correction has 

been made in the material. In this study, significant 

results should be considered only when they occur 

in logical patterns and comply with the established 

knowledge in the area.

Finally, the high Cronbach alpha values in all 

instruments indicated high internal reliability, which 

is in line with earlier studies22, 36, 37.

To achieve full understanding of the health 

and risks in the dental workplace, we and as also 

Kuoppala  et al.11 recommend that the salutogenic 

perspective be added to the risk perspective in order 

to achieve a more complete, holistic view of health. 

As Whitehead40 stresses, identifying health-related 

and work-related factors and processes, such as 

those shown in this study, is important when it comes 

to developing workplace health promotion efforts 

and strategies, that is working with resource-focused 

methods within dentistry.

As current study is a cross-sectional study, further 

research using longitudinal design is needed to 

find out more about causality. Moreover, studies 

with a qualitative approach would give a deeper 

knowledge about underlying healthy factors and 

processes at a workplace. In future evaluations of 

dental work- place health and environment aiming to 

understand health and risks in the dental workplace, 

we recommend that the salutogenic perspective is 

added to the risk assessment.

CONCLUSIONS

This study, with a salutogenic approach to the dental 

care workplace, showed that dental professionals 

reported a high degree of overall psychosocial 

health as well as a positive work experience. 

However, some variations could be seen between 

employee characteristics such as gender, years 

in dental care, professionals, managing position 

and workplace size. Our study indicates that, as 

each workplace organization is unique and with 

different professional skills and responsibilities, it 

is important to identify resources and processes in 

the health promotion work at each workplace. Thus, 

health and healthy resources should be included in 

the dialogue between employees and employers.

CLINICAL RELEVANCE

Scientific rationales

This study provides new insights complementary to 

a risk perspective, which is important for a holistic 

view on workplace health promotion.

PRINCIPAL FINDINGS

Thus, in healthy dental employees in general, 

there are differences in psychosocial health and 

workplace health between employee characteristics 

such as gender, years in dental care, professionals, 

managing position and workplace size. High SOC, 

that is meaningfulness and manageability, and 

autonomy, positive internal work experience and 

less time pressure are important health resources 

for employees in dental care.

PRACTICAL IMPLICATION

Identified healthy resources found in this study 

are important in health promotion work at dental 

workplaces and should be included in the dialogue 

between employees and employers.
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CLINICAL REVIEW

Choosing the most ergonomic hand instrument can 

make a big difference in terms of discomforts and 

disorders when performing dental work. It is by no 

means insignificant what the diameter  of the hand 

instrument’s handle is or what the material of the 

grip surface is. When holding the instruments for 

approximately 2,000 hours each year, the design, 

weight and feel of the instrument are crucial for the 

dental practitioner in terms of his/her performance 

and productivity. Choosing a silicone handle with a 

large diameter is the best solution, as discovered 

in several studies.

According to recent studies on dental ergonomics, 

as many as two thirds of dentists suffer from back, 

neck, shoulder, arm and hand complaints to some 

extent. Working in an unergonomic posture with 

limited amount of movement and performing 

repetitive gestures strains the healthy and well-

balanced functioning of the upper limbs, hands, 

muscles and joints.

 Musculoskeletal discomforts are the most common 

problems in clinical dental work. These problems 

are made worse by measures and movements that 

require uncompromising accuracy and concentration 

and this causes muscle tension.

 Many of the discomforts and disorders can be 

prevented  by good ergonomics. Hand instruments 

and handling of the instruments constitute an 

important part of this.

EMPHASIS ON ERGONOMICS

A great deal can be done to improve dental work 

ergonomics. It is a well-known fact that good 

ergonomics increase job motivation, decrease 

absences due to health problems, enhance 

productivity and lead to better overall quality of 

life. Today the focus is on ergonomics.

In the article “The effects of periodontal curette 

handle weight and diameter on arm pain”1, the 

researchers conducted a four-month, randomized, 

controlled trial to evaluate the effects of curette 

handle diameter and weight on arm pain among 

dental hygienists and dentists. The primary outcomes 

tested included change in mean pain score in the 

right wrist, elbow and shoulder from the month 

before the intervention to the last month of the 

study after the important covariates were adjusted. 

The 110 participants worked at 90 dental offices.

The results leave no doubts as far as the hand 

instruments’ most crucial ergonomical characteristics 

are concerned.

A WELL CHOSEN INSTRUMENT REDUCES PAIN

The study results show that dental instrument 

design has an effect on upper extremity pain. Using 

a lighter instrument with a wider diameter reduces 

and prevents upper extremity pain associated with 

dental hygiene procedures. The study results reveal 

that the unadjusted pain scores improved more for 

participants who used an instrument with a light 

handle and wide diameter (14 g with curette tips, 

handle diameter: 11 mm) than those who used a 

heavy-handled instrument with a narrow diameter 

(34 g, handle diameter: 8 mm) for the three upper 

extremity regions.

For the secondary outcomes, both the number 

of nights that the practitioners awoke with finger 

numbness and the number of days that pain 

medication was used improved more for participants 

assigned to the lightweight instrument with the 

wide diameter than they did for those assigned 

to the heavy instrument with the narrow diameter.

The online exit survey ratings for instrument 

diameter, weight, shape and productivity were 

also more positive for participants who used the 

lightweight instrument with the wide diameter. The 

results of the study show that replacing periodontal 

instruments with handles that are lighter and wider 

in diameter (11 mm) than a typical handle is a low-

cost intervention that results in a modest reduction 

in arm pain among dental practitioners.

MATERIAL AND PATTERN INCREASE 

USABILITY

In another study, “Evaluation of Ergonomics and 

Efficacy  of Instruments in Dentistry”2, five different 

models of Gracey finishing curettes used for scaling 

and root planing were evaluated to determine their 

ergonomics and efficacy. The focus was on usability, 

muscle strain, muscle activity, postures of upper 

limbs and work productivity. The two most usable 

instruments according to the participants’ perceived 

assessments were those with the thickest silicone 

handles (14.2 mm and 11.7 mm). The participants 

ERGONOMIC INSTRUMENT 
GRIP

Anne Pelkonen, Sanoittamo Oy

Source: LM Dental 
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reported that the instruments with the thickest and 

second thickest silicone handles caused the lowest 

strain, both for the fingers and palm and for the 

thumb. Work productivity was also improved using 

the thicker-handled instrument.

This study shows that the design and material 

of dental instruments handles is important from 

an ergonomics and productivity point of view. The 

use of instruments with thick (diameter: 12- 14 mm) 

silicone handles were found to be more usable and 

cause lower perceived musculoskeletal strain. In 

addition, the use of these instruments was more 

productive than the use of instruments with thinner 

handles in a scaling task. As this study shows, the 

material and the surface pattering of the handle 

are acknowledged as important factors that affect 

the usability of the instrument.

The American Dental Association (ADA) has 

also paid attention to the hand pain experienced 

by dentists. The ADA states that performing dental 

procedures using finger, thumb or wrist muscles 

frequently or for prolonged periods of time can lead 

to or aggravate conditions that cause hand pain. 

According to the ADA, the risk of hand pain can be 

prevented by using larger diameter instruments. 

The ADA also advises reducing the force on hands 

and fingers and the torque of hands by using hand 

instruments and powered tools that are lighter in 

weight, balanced and well sharpened. Therefore, 

using the most ergonomical hand instruments 

seems to be critical.

DECISIVE EXPERIENCES

Dental hygiene practice has clearly shifted toward an 

increased focus on ergonomics. Dental professionals 

prefer ergonomic, silicone-handled hand instruments 

that combine a comfortable grip with high tactile 

sensitivity and require minimal force. There is a 

very good reason for this: enhancing ergonomics 

increases productivity and long-term capacity for work.

 You can feel the difference between a regular 

and ergonomically-advanced hand instrument, as 

they say at LM-Dental. The company is a true world-

class pioneer in offering all the aforementioned 

qualities. The ergonomic design, non-slip grip, 

long lasting sharpness and tactile sensitivity of the 

instruments has been noticed and found effective 

all around the world. LM-Dental’s pivotal product 

theses of a thicker handle, optimised shape, elastic 

surface, lightness and colour coding has become 

the industrial standard for which there is no need to 

compromise on. Ergonomics has been the company’s 

guiding light for almost 40 years.

One example of the ergonomics is LM-Dental’s 

ErgoMax Gracey, which is classified as the best 

product of 2013 by Dental Product Review.3 The 

instrument was evaluated by 13 dentists with a total 

of 332 years of experience. LM-ErgoMax Gracey 

received a convincing overall rating of 4.5 (out of 

a maximum of 5.0). Tactile feeling and sensitivity, 

handle weight and size, ergonomics and blade 

sharpness and durability were all thought highly of. 

For instance, an evaluator with 11 years' of experience 

said that: The soft handle reduces overall fatigue 

and the blades hold their edge well. Another stated 

that “The handle weight is extremely light” and an 

evaluator with 12 years in practice added, “They 

are very easy to work with".

Not having to look for the right instrument saves 

a lot of time. What is, however, even more relevant 

is the fact that the qualities and requirements of 

ergonomically good quality instruments have also 

been unraveled in several scientific studies.
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Photo: Ergonomic test of different instruments with 

simulated work situation on a phantom head
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BACKGROUND

White spot lesions (WSLs) are one of the most 

undesirable side effects of multibracket orthodontic 

treatment and have been reported to occur in 

up to 96% of these patients 1, 2. Despite many 

attempts at comprehensive prophylaxis aiming 

at prevention of WSLs, the prevalence of WSLs 

remain as high as 61% on debonding3. It is generally 

believed that these lesions will recover through 

natural remineralization through saliva, once 

the orthodontic appliances have been removed 

and oral hygiene is restored4. However, natural 

remineralization through saliva accounts for 

mineral gain in the surface layer of WSLs has 

little improvement on the esthetics and structural 

properties of the deeper lesions5. The complete 

elimination of WSLs is unlikely6, and some WSLs 

last for up to 5–12 years7. Therefore, it becomes 

necessary to apply remineralizing agents to repair 

the deeper parts of WSLs for better esthetics.

The commonly used agents for the treatment 

of WSLs are topical fluorides8–11. These include 

fluoride toothpastes12–14, fluoride varnishes15, and 

fluoride mouth rinses4, 16. Recently introduced 

casein phosphopeptide-amorphous calcium 

phosphate (CPP- ACP) is frequently used for 

the treatment of WSLs17–20. Most topical fluoride 

products rely on patient compliance and render 

some of these methods less efficacious. The topical 

fluoride delivery methods such as application 

of varnish and other remineralizing agents 

provide adequate control and reduce the need 

for patient compliance15, 18. However, there is no 

consensus in the literature with respect to the 

success rates of these agents. Thus, the present 

study was designed to evaluate the efficacy of 

fluoride toothpaste alone and in combination 

with fluoride varnish and CPP-ACP plus crème 

in the remineralization of post-orthodontic 

WSLs. The null hypothesis which was tested in 

the present study was that fluoride toothpaste 

alone and in combination with fluoride varnish 

and CPP-ACP crème were equally effective in 

the remineralization of post-orthodontic WSLs.

METHODS

The study was approved by the Institute Review 

Board (NK/1155/MDS/4037-38).

SAMPLE SIZE CALCULATION

Sample size of 36 was calculated, demonstrating a 

20% decreases in the severity of WSLs between the 

control and experimental groups, power of 80%, 

level of significance as 95%, and the estimated 

disease reduction in the control group as 50%. 

But considering the expected loss to follow-up 

as 25%, the final sample size was inflated to 45.

ASSESSMENT FOR ELIGIBILITY

Subjects in the age range of 16–25 years who 

just completed comprehensive orthodontic 

treatment with at least one WSL in a specific 

mouth area were considered as inclusion criteria, 

and subjects with cleft lip and palate deformities, 

orofacial syndrome, hypoplastic enamel defects, 

and multiple restorations on the facial surfaces 

and with known history of allergy to milk protein 

POST-ORTHODONTIC WHITE 
SPOT LESIONS (WSLS): A 
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ABSTRACT: 

Background: One of the most undesirable side effects of comprehensive orthodontic treatment is white spot lesions (WSLs). Despite many attempts at prevention 

of WSLs, its prevalence remains very high on debonding. There are many agents like fluoride toothpastes, fluoride varnishes, and fluoride mouth rinses, and casein 

phosphopeptide-amorphous calcium phosphate (CPP-ACP) is frequently used for the remineralization of WSLs. However, there is no consensus in the literature 

with respect to the success rates of these agents. Thus, the present study was designed to evaluate the efficacy of fluoride toothpaste alone and in combination 

with fluoride varnish and CPP-ACP plus crème in the remineralization of post-orthodontic WSLs.

Methods: Forty-five subjects in the age range of 16–25 years having at least one post-orthodontic WSL were included in the study. All the subjects were randomly 

divided into three groups (toothpaste group, varnish group, and CPP-ACP group). The efficacy of various remineralizing agents on the remineralization of WSLs 

was evaluated clinically and by DIAGNOdent immediately after debonding and subsequently after one, three and six months of their use.

Results: Twice daily use of fluoride toothpaste alone had no significant effect on remineralization of WSLs at various intervals of observations  

(P = 0.078). Application of fluoride varnish along with twice daily use of fluoride toothpaste for six months significantly decreased the severity of WSLs  

(P < 0.01). Twice daily use of CPP-ACP plus crème along with fluoride toothpaste had significant effect on remineralization of WSLs at the end of six months of 

observation (P < 0.05). Between the group comparison showed that the mean visual and DIAGNOdent scores at various time intervals of observations were 

decreased more when fluoride varnish and CPP-ACP crème were used in addition to daily use of fluoride toothpaste, but the differences were not statistically 

significant (P > 0.05).

Conclusions: The use of fluoride varnish and CPP-ACP plus crème in addition to twice daily use of fluoride toothpaste had no additional benefit in the remineralization 

of post-orthodontic WSLs.
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were considered as exclusion criteria. A written 

informed consent of minors’ parents was obtained 

from each patient.

ENROLLMENT

All the subjects were randomly allocated to three 

groups of 15 each using block randomization 

approach with three blocks, having a block size 

of five subjects each. Of all subjects recruited in 

the study (n = 45; M = 21, F = 24), 4 (M = 3, F = 1) 

subjects were lost during the follow-up period.

ALLOCATION

Groups I (n = 14; M = 6, F = 8), II (n = 13; M = 5, 

 F = 8), and III (n = 14; M = 7, F = 7) included 

subjects who used toothpaste, fluoride varnish, 

and CPP-ACP plus crème, respectively. A random 

code number were allotted to each patient at 

the beginning of study. The patients and the 

data evaluators were blinded with respect to 

the type of remineralizing agents used. In each 

subject, the efficacy of remineralizing agents 

was assessed both by subjective and objective 

methods immediately after debonding (T
0
), i.e., 

prior to application of remineralizing agents and 

subsequently one month (T
1
), three months (T

2
), 

and six months (T
3
) of use of various remineralizing 

agents. A participant flow chart and intervention 

allocation is shown in Fig. 1.

Group I (control group) subjects were advised 

to brush twice daily with 1,000 ppm fluoride 

toothpaste (Colgate total® Colgate-Palmolive 

Company) during the follow-up period. No other 

fluoride supplements were allowed for use.

In group II (varnish group), fluoride varnish (5% 

NaF, Fluoritop-SR® ICPA Health Products Ltd.) 

Assessed for eligibility

(n=45 patients, M=21, F=24)
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Block Randomization

(n=45 patients)

Group 2

(Toothpaste + Vanish)

(n=15 patients; M=7, F=8)

Lost to follow-up

(n=2 patients, M=2, F=0)

Analyzed

(n=13 patients, M=5, F=8)

Group 1

(Toothpaste only)

(n=15 patients; M=7, F=8)

Lost to follow-up

(n=1 patients, M=1, F=0)

Analyzed

(n=14 patients, M=6, F=8)

Group 3

(Toothpaste + CPP-ACP)

(n=15 patients; M=7, F=8)

Lost to follow-up

(n=1 patients, M=0, F=1)

Analyzed

(n=14 patients, M=7, F=7)

Figure 1. Flow chart showing patient allocation
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was applied. The labial surface of each tooth 

surface was polished by non-fluoridated pumice 

powder and was rinsed and dried thoroughly. 

Approximately 1 ml of varnish was applied by 

paint-on technique on the labial surface of each 

tooth in both the jaws from central incisor to the 

first molar on either side. After varnish application, 

patients were advised not to drink water for at 

least 30 min, eat for 4 h, and brush their teeth 

until the next day morning. The subjects were 

then advised to brush their teeth twice daily with 

1000 ppm fluoride toothpaste (Colgate total® 

Colgate-Palmolive Company). No other fluoride 

supplements were allowed for use.

The group III (CPP-ACP group) subjects were 

advised to use pea size CPP-ACP plus crème (GC 

Tooth Mousse, Asia Pty. Ltd, Japan) on the tooth 

surfaces using a clean finger twice daily following 

brushing their teeth with 1,000 ppm fluoride 

toothpaste (Colgate total® Colgate-Palmolive 

Company). The subjects were advised to keep 

the CPP-ACP plus crème over the teeth surfaces 

for at least 3 min before rinsing the mouth. 

The CPP- ACP plus crème contains 900 ppm of 

fluoride along with CPP-ACP crème, releases 

calcium and phosphate and helps in maintaining 

a supersaturated solution in the oral cavity. After 

the application of CPP-ACP plus crème, the 

subjects were advised not to drink water or eat 

anything for at least 30 min. No other fluoride 

supplements were allowed for use.

OUTCOME MEASURES

The WSLs were recorded on a standard proforma. 

The labial surface of each tooth in both the jaws from 

central incisor to the first molar on either side was 

considered in the study. The teeth were polished 

by non-fluoridated pumice powder and were rinsed 

and dried thoroughly for subjective and objective 

recording of WSLs. In subjective method, the 

scores and criteria proposed by Boyd [14] were used  

(Table 1). The DIAGNOdent was used to quantify 

the WSLs objectively. Measurements with the 

DIAGNOdent were performed and calibrated for 

each patient on a sound enamel (incisal third of 

the central incisor) before actual readings. The 

teeth were scanned carefully with the tip held in 

contact with the tooth surface and tilted around 

the measuring site so that fluorescence could 

be collected from all directions. The maximum 

reading was recorded. Each labial surface was 

measured thrice (by AG), and finally, a mean of 

all the three readings was calculated.

For each subject, the scores of all the teeth 

were added and the mean was considered for 

statistical analysis.

STATISTICAL ANALYSIS

A master file was made in Microsoft Excel software 

and the data statistically analyzed on a computer 

using SPSS software version 17 (Statistical Packages 

for the Social Sciences, Chicago, IL). Descriptive 

statistics were used. The ANOVA and Bonferroni 

were used for within the group comparisons. 

The Kruskal-Wallis test and ANOVA were used 

for between the group comparisons. A P value 

of <0.05 was considered as level of statistical 

significance.

RESULTS

The mean age of the subjects at the beginning of 

the study was 18.93 ± 2.97, 19.08 ± 3.57, and 16.93 

± 3.24 years for group I, II, and III, respectively (P 

= 0.953). Total 913 teeth were examined. At the 

beginning of the study, a total of 556 WSLs were 

recorded subjectively, of which 230 and 326 were 

present among males and females, respectively.

The changes in the visual scores are described 

in Table 2. The mean visual score at the beginning 

of study was comparable among the three groups 

(P = 0.733). The mean scores in all groups were 

decreased at T
1
, T

2
, and T

3
 observation. In group 

I, there was no significant change in the mean 

visual scores at various time of observation (P = 

0.078). In group II, the change in the visual scores 

was significant (P < 0.05). The visual scores in 

group II subjects decreased significantly at T
3
 

compared to T
0
 (P < 0.01). In group III, the change 

in the visual scores was significant (P < 0.01). The 

mean visual scores in group III subjects decreased 

significantly at T
2
 (P < 0.05) and T

3
 (P < 0.05) 

compared to T
0
. The changes in the visual scores 

between the groups at various time intervals of 

observation (T
1
, T

2
, and T

3
) are described in Table 

3. The mean visual scores at T
1
, T

2
, and T

3
 were 

decreased in all the groups, but the decrease 

in group II and group III was more compared to 

Table 1: Scores and criteria followed for the subjective 
evaluation of the WSLs

Scores Criteria

0 No visible white spot or surface disruption (no 
decalcification)

1 Visible white spot without surface disruption 
(mild decalcification)

2 Visible white spot lesion having a roughened 
surface but not requiring restoration 
(moderate decalcification)

3 Visible white spot lesion requiring restoration 
(severe decalcification)

Table 2: Description of visual scores among subjects of three groups at various time intervals of observation

Groups

Time

intervals

Visual scores

mean ± SD

Significance

(P value)

Comparison between various time 
intervals of observation (intra-
group)

Comparison P value

Group 1 T0 15.71 ± 7.94 0.078 NS T
0
–T

1
1.000 NS

T1 12.14 ± 8.41 T
0
–T

2
0.582 NS

T2 10.57 ± 8.18 T
0
–T

3
0.067 NS

T3 07.71 ± 7.66 T
1
–T

2
1.000 NS

T
1
–T

3
0.910 NS

T
2
–T

3
1.000 NS

Group 2 T0 12.31 ± 6.45 0.012* T
0
–T

1
0.676 NS

T1 08.85 ± 6.22 T
0
–T

2
0.169 NS

T2 07.46 ± 5.47 T
0
–T

3
0.008**

T3 05.00 ± 3.03 T
1
–T

2
1.000 NS

T
1
–T

3
0.473 NS

T
2
–T

3
1.000 NS

Group 3 T0 15.50 ± 12.45 0.008** T
0
–T

1
1.000 NS

T1 12.28 ± 6.83 T
0
–T

2
0.035*

T2 06.85 ± 4.91 T
0
–T

3
0.018*

T3 06.14 ± 5.24 T
1
–T

2
0.462 NS

T
1
–T

3
0.277 NS

T
2
–T

3
1.000 NS

To prior to application of remineralizing agents, T
1
 one month after the use of remineralizing agents, T

2
 three months after the use 

of remineralizing agents, T
3
 six months after the use of remineralizing agents, NS non-significant

*P < 0.05; **P < 0.01
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the decrease in group I. However, the decrease 

in the mean visual scores among three groups 

at various time intervals of observation was 

comparable (P > 0.05).

The changes in the DIAGNOdent scores are 

described in Table 4. The mean DIAGNOdent score 

was marginally increased in all groups at the end 

of T
1
 but decreased at the end of T

2
 and T

3
; the 

differences were statistically comparable. The 

changes in the DIAGNOdent scores between the 

groups at various time intervals of observation (T
0
, 

T
1
, T

2
, and T

3
) are described in Table 5. The mean 

DIAGNOdent scores in group II and group III were 

decreased more compared to the decrease in  

group I; however, the changes were comparable 

among the three groups (P > 0.05).

DISCUSSION

Although the prevention of development of WSLs 

during comprehensive orthodontic treatment is the 

goal of every orthodontist, its prevalence is still 

quite high21. Treatment of WSLs present a significant 

challenge in achieving esthetic excellence22. 

These WSLs can last as long as 5–12 years7, as 

natural remineralization through saliva involving 

mineral gain in the surface layer of WSLs has 

little improvement on the esthetic and structural 

properties of the deeper lesions5. It therefore 

becomes important to apply remineralizing agents 

topically on the tooth surface after debonding 

to repair the deeper part of the WSLs for better 

esthetic and structural reinforcement.

The integrity of enamel in the oral cavity under 

normal conditions is influenced by the dynamic 

process comprising of alternating periods of 

demineralization and remineralization. Lot of 

efforts has been made for reversing the process 

of demineralization, and fluoride has always 

remained the gold standard. The presence of 

trace quantities of fluoride plays a significant 

role to drive the process in the direction of 

remineralization23. Also, an inverse association 

between plaque calcium and phosphate levels 

with enamel demineralization has been found24. 

Thus, efforts have been made to increase the 

level of fluoride, calcium, and phosphate ions 

in immediate vicinity of the teeth to enhance 

the process of remineralization. Various agents 

like two solution fluoride rinses25 and tri-calcium 

phosphate nano-complexes with fluoride ions 

(Clinpro tooth crème) have been introduced. 

Milk product-based complexes like CPP-ACP 

crème have also been tried to deliver calcium 

and phosphate ions to the tooth surface4. Many 

animal and human experiments also confirmed 

that CPP- ACP nano-complexes have anticariogenic 

activity17, 18, 26. Thus, the efficacy of fluoride varnish 

that releases traces of fluoride ions and CPP-ACP 

plus crème that releases fluoride, calcium, and 

phosphate ions in immediate vicinity of WSLs 

were tested in this study.

The DIAGNOdent is a laser fluorescence device 

used to quantify the enamel demineralization. The 

main unit generates laser light with a wavelength 

of 655 nm, which is absorbed by both organic 

and inorganic material in the tooth and re-emitted 

as fluorescence within the infrared region. In the 

presence of caries, fluorescence increases and 

the change is registered as an increased digital 

number. The mechanism underlying the enhanced 

fluorescence in the presence of caries has yet 

to be established but is presumed to result from 

the integration of bacterial metabolites rather 

than crystalline disintegration. The DIAGNOdent 

readings should always be interpreted with caution 

because DIAGNOdent readings are often affected 

by stains, calculus, and plaque27 and bacterial 

metabolites28, which are not directly related to 

the problems perceived by patients or doctors. 

Therefore, the combined use of technology-

based methods and visual assessment is the best 

approach for evaluating the WSLs.

We observed that the use of 1,000 ppm of 

fluoride toothpaste twice daily alone had beneficial 

effect on the regression of WSLs. Similar to our 

observation, Hoffman et al.29 also observed that 

the use of traditional fluoride toothpaste alone 

was effective in improving white spot lesions 

during orthodontic treatment. However, in contrast 

to our observation, many previous studies13, 16  

reported that the toothpaste alone was not 

effective in reducing the post-orthodontic WSLs. 

Zantiner et al.12 also observed that the use 

of either sodium fluoride toothpaste (1,500 

ppm) or toothpaste-containing amine fluoride 

(1,250 ppm) for six months had no effect on the 

WSLs. However, Alexander et al.16 reported that 

brushing twice daily with 5,000-ppm fluoride 

Table 3: Between the group comparisons of visual scores at various time intervals of observation

Time intervals

Groups

Significance

(P value)

Group 1

Mean ± SD

Group 2

Mean ± SD

Group 3

Mean ± SD

T
0

15.71 ± 7.94 12.31 ± 6.45 15.50 ± 12.45 0.560 NS

T
1

12.14 ± 8.41 08.85 ± 6.22 12.28 ± 6.83 0.387 NS

T
2

10.57 ± 8.18 07.46 ± 5.47 06.85 ± 4.91 0.416 NS

T
3

07.71 ± 7.66 05.00 ± 3.03 06.14 ± 5.24 0.863 NS

T
0
 prior to application of remineralizing agents, T

1 
one month after the use of remineralizing agents, T

2
 three months after the 

use of remineralizing agents, T
3
 six months after the use of remineralizing agents, NS non-significant

Table 5: Between the group comparisons of DIAGNOdent scores at various time intervals of observation

Time intervals

Groups

Significance

(P value)

Group 1

Mean ± SD

Group 2

Mean ± SD

Group 3

Mean ± SD

T
0

131.43 ± 41.42 105.54 ± 25.20 119.07 ± 36.27 0.175 NS

T
1

134.00 ± 45.14 107.67 ± 27.73 113.57 ± 40.54 0.900 NS

T
2

121.93 ± 37.31 102.61 ± 34.90 118.78 ± 46.19 0.415 NS

T
3

118.71 ± 46.46 88.85 ± 30.41 100.64 ± 42.33 0.168 NS

T
0
 prior to application of remineralizing agents, T

1
 one month after the use of remineralizing agents, T

2
 three months after the 

use of remineralizing agents, T
3
 six months after the use of remineralizing agents, NS non-significant

Table 4: Description of DIAGNOdent scores at various 
time intervals of observation among subjects of three 
groups

Groups
Time 
intervals

DIAGNOdent 
scores

Mean ± SD

Significance

(P value)

Group I T
0

131.43 ± 41.42

0.744 NS

T
1

134.00 ± 45.14

T
2

121.93 ± 37.31

T
3

118.71 ± 46.46

Group II T
0

105.54 ± 25.20

0.378 NS

T
1

107.67 ± 27.73

T
2

102.61 ± 34.90

T
3

88.85 ± 30.41

Group III T
0

119.07 ± 36.27

0.614 NS

T
1

113.57 ± 40.54

T
2

118.78 ± 46.19

T
3

100.64 ± 42.33

T
0
 prior to application of remineralizing agents, T

1
 one month 

after the use of remineralizing agents, T
2
 three months after 

the use of remineralizing agents, T
3
 six months after the use 

of remineralizing agents, NS non-significant
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toothpaste was more effective in the reversal 

of enamel demineralization than tooth brushing 

with a 1,000 ppm of fluoride toothpaste. The 

concentration and doses of fluoride application 

are controversial. Fluoride agents that release a 

high dose of fluoride initially (burst effect) are more 

effective for increasing enamel resistance against 

decalcification30. A low concentration of fluoride 

is more effective in enamel remineralization31. The 

high dose of fluoride physically blocks the surface 

layer of enamel to penetration of calcium ions to 

subsurface layers32. Thus, high dose of fluoride is 

recommended in inhibiting lesion formation and 

low dose of fluoride for the remineralization and 

controlling lesion progression.

The results of the present study however 

revealed that brushing twice daily with 1,000 ppm 

of fluoride toothpaste along with 5% NaF varnish 

or CPP-ACP plus crème was more effective in 

remineralizing the WSLs. But their efficacy was 

comparable to the remineralization efficacy of 

fluoride toothpaste alone at various intervals of 

observations. When fluoride varnish is applied 

to the tooth surface, it forms a reservoir of 

fluoride ions which get released slowly and thus 

continuously reacted with the hydroxy-apatite 

crystals of enamel over a long period of time 

leading to deeper penetration and formation 

of fluoro-hydroxyapatite crystals. Similar to our 

observation, many authors also observed reversal 

in the enamel lesions following application of 

fluoride varnish14, 16. Boyd14 found that twice daily 

use of 1,100-ppm fluoride toothpaste along with 

0.05% NaF rinse or topical application of 0.4% 

SnF
2
 gel had additional protection against enamel 

decalcification. Feagin33 reported that fluoride 

increased the rate of calcium phosphate deposition 

during remineralization of acid-softened enamel 

and itself got incorporated into the mineral thus 

formed. Brushing twice daily with 1,000-ppm 

fluoride toothpaste results in the formation 

of CaF
2
 and also deposition of fluoride in the 

superficial layers of enamel, in contrast to the 

fluoride varnish in which the slow release of 

fluoride ions results in the formation of more 

stable fluoro-hydroxyapatite compound34.

The present study showed better remineralization 

of WSLs following the use of CPP-ACP plus crème 

along with 1,000 ppm of fluoride toothpaste. 

But between the group comparison showed 

no additional remineralization efficacy of CPP-

ACP plus crème when used with 1,000 ppm of 

fluoride toothpaste. However, literature supports 

that application of CPP-ACP crème along with 

fluoride toothpaste on daily basis had better 

remineralization potential than once professional 

application of fluoride varnish and twice daily 

use of fluoride toothpaste35, 36. The synergistic 

effect of CPP-ACP and fluoride in reducing the 

WSLs is due to the formation of CPP-stabilized 

amorphous calcium fluoride phosphate, resulting 

in increased concentration of bioavailable calcium 

and phosphate ions37. The CPP-bound ACP acts as 

a reservoir of calcium phosphate ions, including 

the neutral ion pair CaHPO4 which is formed in 

the presence of acid38. When acid is formed by 

the plaque bacteria, the CPP-bound ACP buffers 

the plaque pH, and in doing so, it dissociates to 

calcium and phosphate ions including CaHPO
4
. 

The increased plaque calcium and phosphate ions 

offset any fall in pH, thereby preventing enamel 

demineralization. In the presence of fluorides, 

formation of CPP-ACFP nano-complexes takes 

place, and when the pH falls, breakage of the 

nano-complex leads to formation of calcium ions, 

phosphate ions, and neutral species CaHPO
4
 and 

HF. These ions following concentration gradient 

move inside the subsurface lesion, thus leading to 

formation of fluorapatite. Feagin33 observed that 

in the presence of fluoride, the rate of calcium 

and phosphate deposition increased during 

remineralization and accelerated the rate of 

enamel surface rehardening. Similarly, Koulourides 

et al.39 also found a relative increase in the 

rate of calcium and phosphate deposition from 

solutions containing fluoride. Akin et al.40 found 

58% reduction in the WSLs following six months 

of use of CPP-ACP crème twice daily along with 

fluoride toothpaste. Andersson et al.41 observed 

that daily topical application of a dental crème 

containing CPP-ACP for three months followed by 

a three-month period of daily tooth brushing with 

fluoridated toothpaste helped in the complete 

elimination of the post-orthodontic WSLs. Llena 

et al.17 observed that four-week use of CPP-ACFP 

was superior to duraphate fluoride varnish in 

re- mineralizing smooth surface WSLs. However, 

Beerns et al.18 observed that the use of CPP-ACFP 

crème for 12 weeks had no clinical advantage over 

normal hygiene in the remineralization of WSLs.

Although we observed that the additional use of 

fluoride varnish and CPP-ACP plus crème to daily 

use of fluoride toothpaste was more effective in 

reducing the severity of WSLs, this effectiveness 

was comparable with the remineralization efficacy 

of fluoride toothpaste alone. Thus, orthodontists can 

routinely prescribe traditional fluoride toothpastes 

for the management of post-orthodontic WSLs. 

However, more similar studies are required 

to confirm the present findings. The limitation 

of the present study was that the visual and 

DIAGNOdent scores of each tooth were added to 

find out a mean score for a subject. However, for 

better results, the mean visual and DIAGNOdent 

scores for each individual tooth would have 

been calculated separately and considered for 

statistical analysis.

 

CONCLUSIONS

1. The use of 1,000 ppm of fluoride toothpaste 

twice daily was effective in the remineralization 

of post-orthodontic WSLs.

2. The use of 5 % NaF varnish in addition to twice 

daily use of 1,000 ppm of fluoride toothpaste 

had no additional beneficial effect in the 

remineralization of post-orthodontic WSLs.

3. Twice daily use of CPP-ACP plus crème along 

with twice daily use of 1,000 ppm of fluoride 

toothpaste had no added benefit in the 

remineralization of post-orthodontic WSLs.
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SPECIAL FEATURE

MELOSHINI NAICKER 

A TRIBUTE FOR OHASA’S 40TH 
ANNIVERSARY

I remember standing in Sun City’s plush ballroom, 

giving my end of reign speech and saying, “We are 

not just hygienists, we are activists fighting to make 

our profession proud”. 

The struggle to be recognised as independent 

practitioners and to expand our functions to better 

serve the needs of the community at large, were some 

of the challenges faced during my time as president. My 

colleagues stood by me and we all rejoiced when the 

Expanded Functions for Oral Hygienists was finally gazetted. 

My involvement as Vice President of the Health 

Professions Council of South Africa and the Education 

Committee of the Board empowered me to help our 

profession remain highly proficient and ensure that 

our training standards were in line with international 

standards. Today, I can proudly say that South African 

qualified hygienists thrive in other parts of the world 

and are known for their exceptional clinical skills and 

outstanding work ethic. As for me, I no longer reside 

in South Africa. I immigrated to Melbourne, Australia in 

2007. I have been working at a specialist periodontal 

practice for the past ten years and am a demonstrator 

and teacher at Melbourne Dental School, University of 

Melbourne. While in Australia, I decided to continue 

my studies and completed my Master’s Degree in 

Public Health in 2012. I am now registered to do a 

PhD at the University of Melbourne. My interests are 

non-surgical periodontal therapy, including perioscopy 

and the management and treatment of patients with 

peri-implant disease. 

Congratulations OHASA, 40 years down the line and 

you have an amazingly strong association. I can see you 

have grown by leaps and bounds and that OHASA has 

been evolving over the years in response to political 

changes and to the needs of its members. 

I can truly say I am so proud and honoured to have 

been a part of this association. I continue to admire the 

ongoing dedication of the hygienists who work timeously 

with the association to make OHASA bigger and better. 

I wish you many years of great achievements!

Thinking back on my years with OHASA has truly been 

a trip down memory lane. So much has happened and 

changed since then, I was challenged to remember 

the way we were, and how far both OHASA and I 

have come. On a recent visit to my Cape Town roots, I 

thought about what I have gained from my experience 

in the branch and with the national committees during 

my years in Cape Town. 

My leadership learning curve was steep as I was 

very young when I was elected. In 1992, at the age 

of 23, I was elected chairperson of the Western 

Cape branch and as president of OHASA five years 

later. Thanks to my fellow committee members I 

learnt how to do a public address. I can still vividly 

remember my first speech to a national congress 

dinner party... that green dress and the support of 

colleagues made it possible to stand up there and 

welcome everyone. Another highlight was meeting 

Mrs Irene Pretorius who was the founding president 

of OHASA. The Western Cape branch gave tribute to 

her at a meeting which was a wonderful moment of 

honouring our past leaders.

Since then I have gone on to arrange multiple 

conferences and events for hygienists, been both Vice-

President and President of the New Zealand Dental 

Hygienists Association and am currently the National 

Continuing Professional Development Officer. All the 

experience I had in the local branch and Congress 

Committee during 1994–1997 and as National  President 

1997–1999 helped me to become who I am today.

In March 2008 the Australian Dental Hygiene 

Association held its national symposium in Hobart 

and fellow past-president of OHASA, Mrs Meloshini 

Govender-Naicker and I attended! 

I am so thankful for the opportunities OHASA 

provided me. All the years of serving and being 

actively involved helped shape both my knowledge 

and me as a person, and I would strongly encourage 

anyone to get involved with OHASA. The support is 

wonderful and you do learn lots about yourself and 

how to best work together. It’s like a life-skill school! 

Hope to see some of you in Brisbane at the 

International Symposium on Dental Hygiene in August 

2019. Come say hi. 

Jiljane Delaney, Christchurch, New Zealand

Email: info@dental-hygiene.co.nz

Mrs Irene V Pretorius Jiljane Delaney at her inauguration at OHASA Ms Irene Pretorius and Jilljane

PAST PRESIDENT OHASA (1995–1997)
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2000-2005

Ms Marie Ferreira

13/06/1973  
DIP MH Stellenbosch

Active  
Port Elizabeth

2006-2011

Ms Elizabeth 
Schutte (vd Ham)

01/01/1977  
Dip MH Stellenbosch

Active Cape Town

2012-2017

Ms Stella Lamprecht

08/11/1979  
Dip OH UP

Active Pretoria

2018-2020

Ms Angelique 
Kearney

11/11/1993  
Dip OH UP

Active Pretoria

1978-1981

Mrs Irene Varley 
Pretorius

15/11/1973  
Dip OH UP

Deceased

1981-1985

Mrs Elizabeth 
Susanna Magdalena  

van der Linde

21/11/1974  
Dip OH UP

Retired 

1985-1987

Ms Eugene Brewis

17/11/1975  
Dip OH UP

Deceased

1987-1989

Ms IK Kuhn 

15/07/1976  
Dip OH Stellenbosch

Active  
Port Elizabeth

1989-1991

Ms Wilhelmina 
Adendorff

17/01/1973  
Dip OH UP

Deceased

1991-1993

Ms Elize  
Oosthuizen

01/11/1985  
Dip OH UP

Active Pretoria

1993-1995

Ms Tienie 
Holzhausen

15/11/1973  
Dip OH UP

Retired

1995-1997

Ms Meloshni 
Govender

30/11/1990  
BOH University 

Durban-Westville 

Australia

1997-1999

Ms Jiljane Amanda 
Delaney

28/11/1988  
Dip MH Stellenbosch

New Zealand

WALL OF FAME: 

OHASA PAST PRESIDENTS

PAGE 42 OHASA JOURNAL



SPECIAL FEATURE

GAUTENG BRANCH 
NEWS FROM THE REGIONS

The year has started off on a great note and 

we are excited to inform you about OHASA 

Gauteng’s activities over the past few months, 

as well as share upcoming events. 

First, a huge thank you to everyone who 

attended the first seminar of the year at 

the NG Church in Lynnwood, Pretoria on 09 

March 2018. We had an amazing turnout and 

are looking forward to hosting more events 

and seminars. If you didn’t get the chance 

to attend, don’t worry, more seminars are 

being planned with more opportunities to 

accumulate some CPD points, refresh your 

knowledge and keep you motivated in all your 

spheres of life.

A HUGE thank you to all the dental traders 

who exhibited on the day. The information 

presented was excellent, and the dental 

goodies a hit!

• GlaxoSmithKline

• Colgate

• ECG Clinical Wear

• Inova

• Inter Africa

• Ivodent

• Johnson & Johnson

• Oral-B

• OrthoShop

• Prime Dental

Another big thank you must go to the speakers 

of the day, who gave insightful presentation that 

kept everyone’s attention glued to the stage:

• Sheila du Plessis – “A fresh approach to 

success”

• Daveyrose Ralephenya – “ Impact of oral 

health on systemic condition – Diabetes 

Mellitus”

• Tronel Hellberg – “CREATE your reality, 

TRANSFORM your future!”

• Sister Wilhelmina Labuschagne – 

“Protocols in infection control”

• Petro Steyn – “Operating posture”

• Stella Lamprecht – “You have your 

degree, now what?”

UPCOMING SEMINAR DATES

2nd OHASA seminar: 

9 June 2018 – Full day Gauteng branch 

seminar at 3M, Woodmead 

3rd OHASA seminar: 

15 September 2018 – Full day Gauteng branch 

seminar at NG Church Lynnwood, Pretoria

University of Pretoria – Oral Health and Promotion Awareness Day with 
committee members Suné, Robin and Kaokie

ROCK OF HOPE – seminar donations handed over by committee member 
Chante Wannenburg

Dental traders distributing samples and 
information packs to branch members

CLOSING HUMOUR

Dentist: “Stop screaming! I haven’t even 

touched your tooth. In fact, you’re not 

even on the chair yet.”

Boy: “I know, but you’re standing on 

my foot!”
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EXPANDED FUNCTIONS 

The University of Pretoria will be hosting the 2,000 and 2,013 Expanded Scope 

of Practice for Oral Hygienists (SOP) workshops on the following dates:

• 9–13 July 2018: 2,000 SOP workshop

• 16–18 July 2018: 2,013 SOP workshop

Both workshops will be held at the Pretoria Oral and Dental Hospital. For 

more information and registration, please visit the following website –  

http://www.enterprises.up.ac.za/ 

1ST QUARTER CPD

Don’t forget to complete the 1st quarter CPD questionnaire. The OHASA Journal 

for the first quarter comprised some great articles! Thank you to the whole team 

that was involved in putting a great collection of work together.

• Managing Editor – Rugshana Cader

• Co-editors – Anri Bernardo, Lesley Vorster, Stella Lamprecht, Angelique Kearney

Take some time to read through the Journal and challenge yourself by answering 

the questionnaire at the end to gain CPD points.

CLOSING THOUGHT

Be mindful of those around you and put a smile on your face at all times…Enjoy 

life and stress less!

Regards: Mmakaoka (Kaokie) Sepuru

Gauteng Branch Chair

(2018–2020)

President’s chain handover from Stella to Angelique as OHASA President elect

Dental rep exhibition with Gauteng Branch members

Lucky draw winner – Bianca Mogentale prize handover by Kaokie Sepuru
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WESTERN CAPE BRANCH 

EASTERN CAPE BRANCH 

As your newly elected branch chairperson, it’s 

a great privilege for me to be at the helm of the 

Western Cape branch chair for the next two years. 

A very special thank you to Gail Smith, our previous 

branch chairperson for your warm and caring heart, 

your loyalty towards OHASA and the oral hygiene 

profession. Your commitment, drive and passion 

in serving the organization is unwavering. Your 

mentorship is truly valued by me as well as fellow 

committee members.

To the new branch and CPD committees, thank 

you for your willingness and loyalty towards OHASA 

and the Western Cape branch in generously sharing 

your time and expertise. I would like to bring the 

following dates to your attention: 

• First full day seminar: 28 July 2018 at Durbanville 

Conference Centre, Durbanville Cape Town

• Second full day seminar: 6 October 2018, 

venue to be confirmed

• AGM and 40 years Celebration event: Cape 

Town

The annual general meeting will be held in Cape 

Town this year and we are very excited that it 

coincides with the OHASA 40 Year Celebration 

event. The AGM and celebration event will be held 

on 27 October 2018. Details regarding the event and 

venue will be communicated to members shortly. 

We visited the second and third year oral hygiene 

students at the University of the Western Cape 

(UWC) on 3 May 2018. We took this opportunity 

to encourage students to be passionate about 

their chosen profession and that OHASA, with 

sponsorship from the traders, acknowledge their 

efforts at student awards with prizes. Nurturing 

next generation professionals are one of OHASA’s 

primary goals and we were again grateful to the Oral 

Hygiene Department at UWC for the opportunity 

to explain the benefits of student membership and 

becoming full members of OHASA after graduation. 

In conclusion I want to thank all our loyal 

members, speakers and dental traders who are 

always willing to join our seminars and support 

OHASA in growing the oral hygiene profession 

from strength to strength.

Cape Town Greetings

Anri Bernardo (Western Cape Chairperson)

OHASA Eastern Cape hosted a very informative CPD 

seminar on 5 May at the Radisson Blu in Summerstrand, 

Port Elizabeth.

It was well attended by 19 dentists, one technician, 

25 oral hygienists and 12 dental assistants from as 

far as Plettenberg Bay, East London and Middelburg, 

Eastern Cape.

We were off to a slow start with the Spar Ladies Race 

breaking some delegates’ speed in reaching the venue 

on time, but once we got going, there was no stopping us.

We had an interesting range of topics: Prof. Dale 

Howes had delegates on the edge of their seats with 

“Occlusion – WTF (why think function?)” and “Occlusal 

Management in dysfunction – and a peek into the role 

of the dentist in sleep disorders”.

Dr Jacques Malan provided food for thought with 

“Vitamin D and its Relationship to Oral Health” and 

“Gingival Recession: Risk Factors and Treatment Options”.

Our new President, Ms Angelique Kearney, made 

sure there were no laziness after lunch with “Do the 

feathers make the bird?” 

A special word of thanks to the dental traders who 

attended on the day: Colgate, Ivodent, J&J, and Oral B. 

Your continued support is truly appreciated. 

Lucky draws were sponsored by Colgate, Ivodent, J&J, 

Ivodent, Colgate, Noekie Grobler (Southern Implants 

Representative), Oral B and Prime Dental. The lucky 

winners were smiling from ear to ear.

Thank you to all the role players who made this 

successful day possible. Until next time…

BOH students with Ms A Bernardo (Left – WC Chairperson) 
and Ms G Smith (Right – Vice-President OHASA)

BOH students receiving OHASA bags

The OHASA EC Ladies with Angelique Kearney, Prof. Dale Howes (Left) and Dr Jacques Malan (Right)
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OHASA NEWS

Greetings to all our fellow colleagues from the 

OHASA KZN Committee! 

We kicked off 2018 with our first full-day seminar 

on 10 March at the lovely eMakhosini Boutique 

Hotel in Morningside, Durban. Thank you to all the 

faithful traders for your continued support: Colgate, 

J&J and Philips Zoom, as well as the traders who 

joined us for the first time – Ivodent and Wrights-

Millners. You play such a vital role in our work and 

were, as always, extremely generous with your 

products and prizes. 

An enjoyable, informative day was had by all 

delegates as we were fortunate to have excellent 

speakers. Our first speaker, Dr Renton Tindall 

(Orthodontist), updated us on the Advances in 

Orthodontics. He was followed by Emma King 

(Hygienist), who explained how to improve your 

bottom line with teeth whitening. After tea, we 

were treated to a double session of interactive 

training on Guided Biofilm Therapy by Dirna 

Groblaar (Hygienist). The afternoon sessions were 

kicked off by Dr Rhonin Naidoo (Periodontists), 

who discussed premalignancy in the oral cavity, 

followed by Dr Mahomed Ismail (Prosthodontist), 

who discussed bruxism. 

We are currently awaiting feedback from UKZN 

regarding hosting expanded functions courses in 

Durban. We hope OHASA members will be able to 

attend these courses within our province in future 

and will keep members updated on the progress. 

Our second full-day seminar will be held on  

5 November at the Balmoral Hotel and we are 

looking forward to hosting our new President, 

Angelique Kearney, at our second seminar. This 

meeting will be open to hygienists, therapists, as 

well as assistants. The speaker list is currently being 

finalised and will be announced shortly along with 

the arrangements for a Level 3 First Aid course to 

be held in Durban.

Our committee members for the 2018–2020 

term are:

Kathy Dolloway – Chairperson

Ayanda Khazi – Secretary

Sudelene Pieters – Treasurer

Elaine Johnson – Additional member.



VALUE OF AN ERGONOMIC INSTRUMENT GRIP

1. Sindi, an oral hygienist, runs an exceptionally busy practice with, on 

average, eight patients booked per day. To improve productivity and 

reduce upper extremity pain as well as musculoskeletal strain of the 

thumb, fingers and palm, Sindi should select hand instruments with the 

following features:

A. Lightweight with a 12mm diameter handle

B. Heavy with an 8mm diameter handle

C. Textured silicone handle

D. Both A and C

EFFECT OF REMINERALISING AGENTS ON POST-ORTHODONTIC WSLS

2. Despite comprehensive prophylactic care during orthodontic treatment, 

the prevalence of white spot lesions (WSLs) on debonding is:

A. 96%

B. 95%

C. 61%

D. 60%

3. According to a study undertaken by Singh  et al. (2016) to investigate the 

effect of various remineralising agents on the outcome of post-orthodontic 

WSLs, the most effective means to remineralise these lesions were:

A. Twice daily use of a fluoridated toothpaste

B. Fluoride varnish application in combination with twice daily use of 

a fluoridated toothpaste

C. CPP-ACP application in combination with twice daily use of a 

fluoridated toothpaste

D. All means examined were equally effective

4. Johnny, a 16-year-old patient, presents with a WSL affecting the buccal 

surface of tooth 22. On visual and tactile examination the surface of the 

lesion is smooth and intact. Use the Boyd criteria to score this lesion:

A. 1

B. 3

C. 2

D. 0

5. Objective assessment of WSLs can be achieved using a DIAGNOdent 

instrument. For each patient this instrument must be calibrated prior to 

use on a WSL. Calibration does not involve:

A.  Selection of an area of sound enamel

B. Typically the incisal third of a central incisor

C. Zeroing/Taring the device

D. Holding the tip in contact with the tooth surface and tilting around 

the measuring site

6. When using the DIAGNOdent fluorescence increases in the presence 

of dental caries. Identify which of the control and experimental groups 

under investigation in the Singh  et al. (2016) study presented with the 

greatest and least demineralisation at the start and experimental end 

point. Do not take standard deviation into account:

A. Group I and II

B. Group I and III

C. Group II and III

D. Group III only

7. Irrespective of the fact that all methods investigated in the Singh  et al. 

(2016) study were comparable (not significantly different) in terms of 

remineralisation of WSLs, use the mean DIAGNOdent readings recorded 

for the control and experimental groups to identify which group attained 

greatest remineralisation over six months. Do not take standard deviation 

into account:

A. Group I

B. Group II

C. Group III

D. Group II and III

8. State the mean visual score recorded for the experimental group using 

a combination of fluoride varnish and twice daily use of a fluoridated 

toothpaste at the three-month time interval:

A. 07.71 (±7.66)

B. 07.46 (±5.47)

C. 06.14 (±5.24)

D. 05.00 (±3.03)

CONTINUOUS PROFESSIONAL DEVELOPMENT

QUESTIONNAIRE
CPD

No. 02 • 2018
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CONTINUOUS PROFESSIONAL DEVELOPMENT

PRELATIONS IN PERIODONTICS

9. Guidelines of the American Academy of Periodontics emphasise that 

periodontal health should be achieved using the least invasive and most 

costly measures available. 

True or False.

10. Advances in periodontal therapy advocate for reconstruction over 

resection. Which of the following is not regarded as reconstructive/

regenerative?

A. Guided Tissue Regeneration

B. Curettage

C. Implants of alloplastic filler materials

D. Transplants of autogenous or allogenic materials

WORKPLACE HEALTH

11. Salutogenesis focuses on pathogenesis as opposed to factors that 

support health and well-being. 

True or False.

12. According to Nillson et al. a workplace salutogenic factor that would 

not promote health is:

A. Encouragement

B. Open-mindedness

C. Inflexibility

D. Transparency

13. Based on the total Sense of Coherence (SOC) score, the dental professionals 

that reported the lowest degree of psychosocial health were:

A. Dental hygienists

B. Clinical coordinators

C. Dentists 

D. Dental nurses

14. The mean score reported by dental hygienists in relation to supportive 

work conditions when the Work Experience Measurement Scale (WEMS) 

was applied was:

A. 33.8 (±5.8)

B. 33.7 (±6.3)

C. 34.0 (±5.5)

D. 36.2 (±4.1)

15. State the number of years’ experience in the dental profession that 

correlates with the greatest degree of psychosocial health:

A. <10

B. 10–19

C. 20–29

D. 30–39 
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WHY IS DENTAL HEALTH SO IMPORTANT?
The facts are… your mouth ‘talks’ to your body…

…and your body ‘talks’ to your mouth!

Gum disease increases the risk 
of head and neck cancer

– American Academy for Oral 
Systemic Health

Cavities are caused by a germ 
that spreads while kissing and 
sharing food
– American Academy for Oral 
Systemic Health

Bacteria in your mouth 
travel to other parts of your 

body in your bloodstream
– American Academy for 

Oral Systemic Health

Diabetes and bleeding gums 
increase your risk of premature 
death by 400–700%
– American Academy for Oral 
Systemic Health

Pregnant women with 
gum disease have only 

a 1 in 7 change of giving 
birth to a healthy child 

of normal size
– American Academy 

for Oral Systemic Health

People with gum disease 
are twice as likely to die 
from heart disease and 
three times as likely to die 
from a stroke
– Mayo Clinic

Tooth loss and gum 
disease increase the risk 
of Alzheimer’s disease
– Mayo ClinicGum disease 

increases pancreatic 
and kidney cancer 

risk by 62%
– Harvard

93% of people with gum 
disease are at risk for diabetes
– American Academy for Oral 
Systemic Health

Research has found an 
association between gum 

disease and rheumatoid arthritis
– American Academy of Family 

Physicians

The Surgeon General reports that at least 
80% of American adults have gum disease
– American Academy for Oral Systemic 
Health

Bacteria that live in your mouth can cause heart disease, high blood pressure and stroke

OHASA
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