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“The sons of Adam are limbs of each other

                 Having been created of one essence.

When the calamity of time afflicts one limb

               The other limbs cannot remain at rest.

If thou hast no sympathy for the troubles of others

              Thou art unworthy to be called by the name of a man.”

                                                              Sa’adi Shirazi, Iranian poet (1213-1293 A.D)
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ABSTRACT

Ghasemi Hadi. Preventive Orientation and Caries Management by Iranian Dentists.
Department of Oral Public Health, Institute of Dentistry, University of Helsinki,
Finland, 2008. 90 pp. ISBN 978-952-10-4706-0

The present study investigated the preventive orientation of Iranian dentists and what
they perceived as barriers to the provision of preventive dental care.

The target population comprised Iranian general dental practitioners that took part in
two major dental congresses in Tehran, Iran, one in December 2004, and the other in
July 2005. Data was gathered by means of a self-administered questionnaire which
was filled in anonymously. The questionnaire covered dentists' knowledge of caries
prevention, attitudes towards preventive dental care, self-assessed oral health
behaviour, restorative treatment threshold, risk-based preventive practice,
involvement in smoking cessation, perceived barriers for carrying out preventive
dental care, practice-related information, activity in continuing education and
background information.

In total, 1033 dentists completed the questionnaire, and 980 were eligible for the
present study; their mean age was 37.3 years, and 64% were men. The dentists
showed high levels of knowledge of and positive attitudes towards preventive dental
care. They, however, underestimated the role of fluoride toothpaste. More than half
the dentists complied with the optimal level of oral self-care and almost half reported
having visited a dentist for a routine dental check-up during the last year. There was a
strong tendency among the dentists to intervene in proximal enamel caries
restoratively.  The  majority  of  the  dentists  agreed  with  applying  well-known
preventive measures, and more than half reported that they always recommend that a
smoking patient quit the habit. Dentists’ level of preventive input was positively
correlated with their knowledge of and attitudes towards preventive dental care.
Moreover, this correlation was evident regarding the dentists’ activities for their own
oral health. Patient-related factors were the most frequently cited barrier among these
dentists for the provision of preventive dental care. Generally, female dentists
demonstrated a stronger preventive orientation than did male dentists.

It can be concluded that there is room for improvement in dentists' knowledge of and
attitudes towards preventive dental care, and this requires placing more emphasis on
relevant areas in dental education. More understanding of barriers to the provision of
preventive dental care is required to facilitate dentists' preventive practice.

Author's address:
Hadi Ghasemi, Department of Oral Public Health, Institute of Dentistry, University of
Helsinki, P.O.Box 41, FI-00014 Helsinki, Finland
E-mail: hadi.ghasemi@helsinki.fi
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ABBREVIATIONS

ADA           American Dental Association

ANOVA     Analysis of variances

APF            Acidulated phosphate fluoride

CE              Continuing education

CI               Confidence interval

CRFA         Common risk factor approach

DMFT         Number of decayed, missing and filled permanent teeth

dmft            Number of decayed, missing and filled primary teeth

EBD           Evidence-based dentistry

FDI             Federation Dentaire Internationale (World Dental Federation)

GDP           General dental practitioner

HR              High-risk

LR              Low-risk

NaF            Sodium fluoride

NICE          National Institute for Health and Clinical Excellence (in the UK)

OR             Odds ratio

OSC           Oral self-care

PPC            Patient paper case

PPM           Parts per million

ROSC         Recommended oral self care

SD              Standard deviation

SIGN          Scottish Intercollegiate Guidelines Network

UK             United Kingdom

USA           United States of America

WHO          World Health Organization
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1. INTRODUCTION

Billions of treatment decisions are made by dentists every day all over the world.
Dentists’ decisions result in considerable variation in treatment practices which may
associate with differences in the appropriateness of care (Bader and Shugars 1995). A
wide range of factors may govern dentist’s treatment philosophy beyond just
biological and technical factors (Bader and Shugars 1992, Kay and Blinkhorn 1996,
McGlone et  al.  2001).  Probability of disease,  clinical  benefits,  risks and costs to the
patient, economic benefit to the dentist, and impact on the dentist’s self-image play a
role in the dentist’s treatment decisions (Maryniuk 1990, Kay and Blinkhorn 1996).
Although substantial resources are allocated to clinical research, the implementation
of research evidence in clinical care has not received much attention (McGlone et al.
2001, Watt et al. 2004b). Deeper understanding of the factors influencing a dentist’s
treatment decisions is necessary in order to improve the quality of oral health care.

Dental caries has been the key factor responsible for dental pain and tooth loss in
populations all over the world throughout the history of mankind. Despite the
preventable nature of dental caries, it still is the main burden of oral diseases in
populations both in developing (Petersen et al. 2005) and in industrialised countries
(Petersen 2005, Pitts et al. 2006, 2007). Not restricted only to children and young
adults, dental caries affects almost 100% of the population in the majority of countries
(Petersen 2005) and constitutes a particular risk group in the elderly regarding root
caries (Petersen and Yamamoto 2005). Despite the great achievements in reducing the
prevalence of dental caries in recent decades, it has, however, not yet been eradicated
but just to some degree controlled (Marthaler 2004, Petersen et al. 2005).

The present understanding about caries initiation and progression indicates a potential
for prevention of dental caries (Daly et al. 2002) by avoiding its risk factors
(Fejerskov 2004). Caries lesions progress at slower rates than previously believed
(Pitts 1983, Lith et al. 2002), and caries can be arrested and the affected dental
structure remineralised (Elderton and Osman 1991, Verdonschot et al. 1999). This
knowledge will not benefit patients’ oral health unless dentists apply it in their daily
treatment decisions regarding caries management. Dentists' practice is under the
influence of their knowledge and attitudes (Brown et al. 2002). They therefore are
expected to have their knowledge regarding the best care options updated. In addition,
some factors may impact dentists' practice. These factors range from dentists'
background factors such as age and gender, experience years and skills (Bader and
Shugars 1995), to factors related to the practice environment like dentists'
reimbursement (Grytten 2005), type of available personnel and equipment, and the
dental service delivery system (Bader and Shugars 1995) and factors related to
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patients like patients' preferences for dental treatment and patients' insurance status
(Bader and Shugars 1997). Dentists, as experts in the field, have also an ethical
responsibility for transferring this knowledge to the public at least by informing
patients of the treatment alternatives available.

Traditional curative dental care has not succeeded in diminishing the burden of dental
caries (Elderton 1993, Nadanovsky and Sheiham 1995, Sheiham 1997). The necessity
of adopting a preventive approach in combating dental caries should be emphasised
(Fejerskov 1995, Hobdell et al. 2003). In developing countries, the cost of traditional
restorative dental treatments is beyond the available health care resources (Robert and
Sheiham 2002). Preventive oral health care is, on the other hand, more affordable and
sustainable (WHO 2003). A clear decline in the prevalence and incidence of dental
diseases by the provision of preventive dental care in Scandinavian countries
(Bratthall et al. 1996, Marthaler 2004) supports the adoption of this approach.

The population of Iran is more than 70 million, 60% living in urban areas. With a
dentist-population ratio of about 1:5500, the majority of dentists are practicing in the
private sector and in cities. Despite a decrease in the numbers of decayed, missing,
and filled teeth in the Iranian population in recent decades, decayed teeth are still
overrepresented in all age groups (Pakshir 2004). Moreover, the clear lack of dental
hygienists in Iran puts the burden of dental services on dentists. This highlights the
role  of  dentists  as  leaders  in  preventive  dental  care,  thus  making  the  study  of  their
knowledge, attitudes and behaviour important. The present study focuses on the
underlying determinants of a preventive orientation among Iranian dentists and their
perceived barriers to the provision of preventive dental care.
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2. REVIEW OF THE LITERATURE

A caries  lesion  is  the  result  of  mineral  loss  due  to  the  activity  of  the  biofilm which
accumulates on tooth surfaces (Kidd and Fejerskov 2004). Removing biofilm will halt
mineral loss or reverse it in favour of mineral gain, which in turn results in caries
arrest (Nyvad et al. 1997, Kidd and Fejerskov 2004).  The extent and rate of mineral
loss in a caries lesion depend on the composition of bacterial biofilm, the quality and
quantity of saliva, the presence of carbohydrate, and concentration of certain minerals
(especially fluoride) in oral fluids (Fejerskov 2004, Kidd 2004).

Caries initiation and progression can be actively modified and the disease controlled
by influencing the elements of the caries process (Featherstone 2000). Consequently,
the following measures can change the route of the caries process: dental plaque
removal (Kidd and Fejerskov 2004), chemical modification of plaque (Baehni and
Takeuchi 2003, Zero 2006), influence on the composition and flow of saliva (Llena-
Puy 2006), modification of diet (van Loveren and Duggal 2004), and use of fluorides
(Marinho et al. 2003c).

Guidelines and recommendations regarding caries prevention
Guidelines for clinical practice are defined as "systematically developed statements
designed to assist the practitioner and patient in making decisions about appropriate
health care for specific clinical circumstances" (Lohr 1990). They are the most
effective product of evidence assessment and means of moving from research into
practice (Clarkson 2004). The guidelines are typically prepared by reputable
organizations.

Clinical guidelines act as a resource for practitioners and are intended to provide
guidance for their practice. They are usually updated on regular basis and they are in a
summarised form which can be used easily by practitioners in clinical decision-
making. The clinical recommendations must be balanced with the practitioner’s
professional judgment and each individual patient’s preferences (Hurwitz 1999).
Implementation of clinical recommendations for individual patients requires great
caution to avoid application of the wrong recommendations (Woolf et al. 1999).

In dentistry, practice guidelines are produced by dental organizations and agencies at
international and national levels. The Cochrane Oral Health Group produces
systematic reviews which include randomised controlled trials of oral health including
the prevention, treatment, and rehabilitation of oral, dental, and craniofacial diseases
and disorders. This group has published 80 systematic reviews and 54 protocols. A
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further 11 reviews and 31 protocols are in preparation, and 37 titles are registered for
reviewing (up to May 2008). Under the subject of dental caries management are
several reviews which disclose evidence on the effectiveness of preventive measures
such as antimicrobials, interdental cleaning, fluoride therapy, oral health education,
and diet-related interventions (see www.ohg.cochrane.org).

Fédération Dentaire Internationale (FDI) or World Dental Federation develops and
disseminates policies, standards, and information related to all aspects of oral health
care around the world. FDI Policy Statements are declarations that outline the current
thinking on various issues related to oral health, oral health policies, and the
profession of dentistry. Regarding dental caries, the following statements are
available: Fluoride and Dental Caries, Minimal Intervention in the Management of
Dental Caries, and Root Surface Caries in Adults (see www.fdiworldental.org).

The American Dental Association (ADA) provides a range of policies and statements
to keep dentists abreast of the latest research, guidelines, and recommendations that
pertain to the profession of dentistry. Several statements and clinical
recommendations are available on the net site of ADA (www.ada.org) regarding the
role of fluoride and dental sealants in caries management. Recently, recommendations
have been proposed by the ADA Council on Scientific Affairs (2007) regarding
professionally applied preventive measures.

The National Institute of Health (NIH) in the USA has prepared a consensus statement
on diagnosis and management of dental caries which provides evidence for various
aspects of caries management such as caries detection, risk assessment, and diagnosis
and methods available for the primary prevention of dental caries initiation, reversing
or arresting the progression of early dental caries and clinical decisions regarding
prevention or treatment or both for dental caries (NIH 2001).

In the UK, the National Institute for Health and Clinical Excellence (NICE) prepared
guidelines regarding dental recall in 2004. It helps dentists to decide about recall
intervals which are appropriate to the needs of individual patients of all ages (see
www.nice.org.uk). Furthermore, the Scottish Intercollegiate Guidelines Network
(SIGN) have guidelines regarding prevention of dental caries in children with high
caries risk (see www.sign.ac.uk).

Recently, the National Health and Medical Research Council in Australia released a
systematic review of the efficacy and safety of fluoridation covering the latest
scientific evidence in relation to fluoride and health (see www.nhmrc.gov.au).

In summary, recommendations for caries management based on patients' caries risk
are presented in Table 2.1.



Table 2.1. Recommendations for applying selected preventive measure for caries management separately for low- and high-risk patients.

Caries

risk

level

Fluoride Diet Antimicrobials Sealants Frequency of

check-up visits

Low Twice daily fluoride toothpaste Counselling Optional Optional
Every 6-12 months to

re-evaluate caries risk

High

1.1% NaF toothpaste, 0.2% NaF

mouthrinse daily (one bottle) and then

0.05% NaF mouthrinse twice daily, Initially

1-3 applications of fluoride varnish; one

application at 3-4 month recall

Counselling,

diet analysis

and if needed

diet change

Chlorhexidine gluconate 0.12% 10-ml

rinse for one minute daily for one week

each month. Xylitol: (6-10 grams/day)

two tabs of gum or two candies four

times daily

Recommended

Every 3-4 months to

re-evaluate caries risk

and for fluoride

varnish application

Low-risk case: no active lesion or at maximum one present, with no history of recent restoration
High-risk case: active lesions present and patients experience two or more new/progressing/filled lesions in each year during past 2-3 years

Source of guidelines: Kidd and Nyvad 2003, Jenson et al. 2007.
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Dental professional-active measures

Professionally applied fluoride-containing products
There are a variety of fluoride-containing products in the form of gel, foam, and
varnish and anti-microbial agents which are applied by dental professionals in order to
provide patients – especially those at elevated risk for caries – with additional
preventive care (Hawkins et al. 2003). The effectiveness of professionally-applied
fluoride has been reviewed in several studies (Rozier 2001, Marinho et al. 2003c,
Adair 2006). Recently, the following conclusions and recommendations have been
proposed by the ADA Council on Scientific Affairs (2007):

Fluoride gel is effective in preventing caries in school-aged children. The best
caries-reduction effect of fluoride gel is achieved with four minutes or more of
applications.
Fluoride varnish is effective in caries prevention in the primary and permanent
dentition of children and adolescents when applied on a six-month basis. It is
effective in preventing caries of high-risk populations with two or more
applications per year.
Fluoride foam is effective in caries prevention in the primary dentition and
newly erupted first molars with a four-minute application every six months.
Patients with moderate or high risk of caries and older than six years, should
receive fluoride varnish or gel applications at six-month intervals.
Application of topical fluoride for patients with a lower risk of caries depends
on the professionals' judgment and patients' preference, since fluoride in water
and toothpaste may provide adequate caries prevention.

Oral health education and dietary advice
Traditionally, oral health education focuses on improvement of oral health by learning
activities aiming at individual behavioural change through acquisition of oral health
knowledge (Watt et al. 2001). Oral health education is considered an integral part of
oral health promotion (Blinkhorn 1981), and it will help in the transmission of health
information from professionals to the public (Towner 1993, Kay and Locker 1996). A
number of systematic reviews have been conducted on the effectiveness of oral health
education (Brown 1994, Kay and Locker 1996, Kay and Locker 1998), which
revealed that it is effective in increasing knowledge (Blinkhorn et al. 2003, Chapman
et al. 2006) and behaviour such as tooth brushing and healthy eating (Kay and Locker
1996, Blinkhorn et al. 2003). Improvements in oral health knowledge resulting from
oral health education are, however, short-term, and effects on behaviour are limited
(Kay and Locker 1996, Watt et al. 2001).

In a review of the literature, the cost-effectiveness of oral health education proved to
be inconclusive, due to the limited high-quality evidence (Kay and Locker 1996).
However, oral health education remains the ethical responsibility of dental
professionals to transfer knowledge about improving oral health to the public (Kay
and Locker 1996, Blinkhorn 1998).
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Consumption of sugar products is a primary etiological factor in dental caries
(Gustafsson et al. 1954, Rugg-Gunn 1993). Thus, dietary advice to alter the
individual’s behaviour regarding sugar use constitutes one of the dentists’ preventive
activities and is required to help patients reduce their risk for developing dental caries
(Honkala et al. 2002).

Consensus recommendations regarding sugar use emphasize that individuals reduce
the  frequency  and  the  amount  of  sugar,  to  restrict  sugar  use  to  mealtimes  when
possible,  to  limit  sugar  use  to  a  maximum  of  four  times  per  day,  to  avoid  sugar-
containing foods and drinks close to bedtime, to eat foods such as cheese or chew
sugar-free gum after meals to neutralise the acidogenic effects of dietary sugars
(Moynihan 2003, Watt et al. 2003). In addition to advice regarding sugar use, dentists
are advised to take a dietary history in order to identify the pattern of sugar
consumption for individual patients, especially those at high risk for developing
caries, monitor their patients’ progress with dietary changes, and if needed, refer
patients with special dietary problems to a general practitioner or a dietician for
further support (Watt et al. 2003).

Professional tooth cleaning
Professional  tooth  cleaning  has  been  referred  to  as:  “the  periodic  removal  of
supragingival plaque and calculus from all surfaces of the dentition by a dentist,
dental hygienist or specially trained assistant, local application of fluorides,
reinforcement of motivation, and reinstruction in the measures of oral home care”
(Löe 2000). It has been suggested as a method for the prevention of caries and
periodontal diseases provided that its time intervals are personalized according to the
needs of each patient (Löe 2000). The value of professional tooth cleaning in plaque
removal  has,  however,  found  to  be  no  greater  than  that  of  routine  oral  self-care
measures such as tooth brushing and inter-dental cleaning (Needleman et al. 2005,
Hugoson et al. 2007). On the other hand, professional tooth cleaning may help
patients maintain a good level of oral health care since it includes a personal meeting
with the dentist, and especially if it includes regular dental check-ups and re-
instruction of preventive oral health measures (Hugoson et al. 2007).

Pit and fissure sealants
The effectiveness of pit and fissure sealant therapy in reducing occlusal caries in the
permanent teeth of high-risk children and adolescents has been documented in several
clinical studies (Davies 2003, Locker et al. 2003). According to one review, Mejàre et
al. (2003) concluded that evidence for the preventive effect of fissure sealants was
limited for the first molars and incomplete for the second molars. However, a
Cochrane Database review showed a range of caries reduction from 86% at 12 months
to 57% at 48 to 54 months of follow-up (Ahovuo-Saloranta et al. 2004). Accordingly,
the  authors  recommended  sealing  with  resin-based  sealants  to  prevent  caries  of  the



18

occlusal surface of permanent molars, focusing on the caries prevalence level of both
the individual and population. Longitudinal population-based studies also show the
cost-effectiveness of dental sealant application from a public health point of view
(Virtanen et al. 2003), with long-lasting preventive effects (Wendt et al. 2001).

Individual-active measures
There is a range of preventive measures with scientifically documented evidence
which every person can apply for the improvement of his/her own oral health. Due to
their  professional  knowledge  of  the  causes  of  oral  diseases,  dentists  are  expected  to
adopt these measures for their own oral health and encourage their patients and also
the entire population to comply with these measures.

Fluoride toothpaste
The caries-inhibiting effect of fluoride toothpaste for permanent dentition is backed
up with established and strong evidence (Marinho et al. 2003b, Twetman et al. 2003).
Twice daily tooth brushing with 1000-1100 ppm fluoride toothpaste is a basic
recommendation for caries prevention. Toothpaste containing 1500 ppm fluoride has,
however, been reported to be slightly more efficacious in reducing dental caries
(Adair et al. 2001). Higher fluoride concentration, higher frequency of use, and
supervised brushing has been found to increase preventive effects of fluoride
toothpaste (Marinho et al. 2003b).

Other fluoride-containing products
Dietary fluoride supplements in the form of tablets, drops or lozenges are mainly
produced for the benefit of populations living in non-fluoridated areas and also of
high-risk individuals. These products, which are available on the prescription of
dental  professionals,  have  an  effectiveness  of  20  to  30% for  caries  reduction  (Adair
2006). They are not, however, considered as a public health preventive measure due
to the paradigm shift in understanding of fluoride's mode of effect from systemic to
topical (Fejerskov 2004, Hellwig and Lennon 2004), exposure to other sources of
fluoride, and the potential risk of fluorosis in the permanent dentition (Davies 2003,
Adair 2006).

Fluoride mouthrinses are usually available at two concentrations: 0.2% for weekly
and 0.05% for daily use (Adair 2006). The supervised regular use of both types, is
associated with a clear reduction in caries increment in the permanent dentition of
children up to 16 years of age (Marinho et al. 2003a).

Gel fluoride for self-applied use should consist of a daily five-minute application of
1.1% NaF or APF gel (5000 ppm of fluoride) in a custom-fitted tray (Newbrun 2001).
There is no systematic review on the effectiveness of purely self-applied gels (Adair
2006).
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Self-applied chlorhexidine gels and rinses
A meta-analysis of clinical studies has demonstrated an overall caries-reduction effect
of 46% for chlorhexidine treatment in the permanent dentition of 11- to 15-year-olds
irrespective of application method, frequency, caries risk, caries diagnosis, tooth
surface, or fluoride regimen (van Rijkom 1996).

Restriction of sugar consumption
The classic evidence supporting the fundamental role of sugar in development of
dental caries was shown by Gustafsson et al. (1954) in the Vipeholm study. They
showed that frequent use of sugar increases the probability of dental caries
development. Although this strong association between sugar and dental caries seems
to be weakened with the widespread fluoride exposure nowadays (Burt and Pai 2001),
there is still a direct relationship between sugar intake and caries in the presence of
adequate fluoride (Moynihan 2005). Therefore, restriction of sugar consumption
remains as an essential aspect of caries prevention (Burt and Pai 2001).
Recommendations in this regard emphasize reducing the frequency and the amount of
sugar consumption (Moynihan and Petersen 2004) and also limiting sugar use to
mealtimes. According to one recommendation, the frequency of sugar intake should
not exceed four times per day and the total amount of sugar consumption should be
less than 15 kg/year/person (Sheiham 1983).

Non-cariogenic sweeteners
A number of observational studies and clinical trials have shown the caries-protective
effect of xylitol, and to a lesser extent, of sorbitol (Scheinin et al. 1976, Hayes 2001,
Burt 2006, Honkala et al. 2006). Consequently, promotion of the use of xylitol-
sweetened gum is proposed as a caries-preventive measure in public health (Honkala
et al. 1996, Virtanen et al. 1996, Burt 2006). Its use may, however, be limited due to
its high cost and low versatility (Tseveenjav 2004).

Caries management in dentistry
Curative approach
Traditionally, the dental profession has focused on pain relief by restoration of
damaged teeth or tooth extraction (Anusavice 2005). For many years, both the early
and the end stages of dental caries were treated identically. Placement of the initial
restoration in a tooth will, however, increase the risk for future restorations in that
tooth (Elderton 1996, Luan et al. 2000), each being more invasive than the previous
one.

Unfortunately, many patients, dentists, and health decision-makers have considered
operative intervention as the main way to manage and control dental caries (Kidd and
Fejerskov 2003). Consequently, replacements of previous restorations account for
65% of restorative care of dentists (Anusavice 1995, Forss and Widström 2004).
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Treatment strategies, dominated by restorative approaches, have failed to show
effectiveness in diminishing the burden of oral diseases (Elderton 1993, Nadanovsky
and Sheiham 1995, Sheiham 1997). Therefore, filling a damaged tooth with a
restoration should not be considered as “real” treatment since it does not aim at
eliminating the fundamental cause of caries (Elderton 1996, Kidd and Fejerskov
2003).

Preventive approach
Preventive strategies attempt to reduce the risk for disease by influencing its
determinants (Daly et al. 2002). Recent understandings of the initiation and
progression of caries lesions indicates the high potentials for prevention of dental
caries (Daly et al. 2002). Dental caries is among the group of chronic diseases that are
largely preventable by avoiding their risk factors, and much more improvement is
expected from health interventions for the control of caries if performed appropriately
(Fejerskov 2004, The Liverpool Declaration 2005). A preventive approach has long
been  adopted  for  control  of  dental  caries  in  developed  countries  such  as  those  in
Scandinavia (Heidmann et al. 1987), with significant results in reduction of caries
prevalence among children and adolescents (Bratthall et al. 1996, Marthaler 2004,
Nordblad et al. 2004).

Common risk factor approach
As members of a health professional society, dentists are increasingly encouraged not
only  to  involve  themselves  in  oral  disease  prevention,  but  also  to  adopt  a
comprehensive approach to the promotion of overall health based on the common risk
factor approach (CRFA) (Sheiham and Watt 2000). The concept of CRFA emphasizes
controlling all risk factors which are common between most oral diseases and several
other chronic diseases. The immediate causes of major oral diseases, dental caries and
periodontal diseases, are diet (with a high amount of sugar), plaque, and smoking.
Oral diseases share the same causes with a number of other chronic diseases such as
cardiovascular diseases, cancer, and strokes; therefore it is rational to use a single
approach to control all these common risk factors (Sheiham and Watt 2000, Petersen
2003a).

Preventive orientation by the dentists
Knowledge of preventive dental care
Understanding of dental caries initiation and progression has been improved in recent
years, which necessitates development of new treatment strategies (Ismail et al. 2001,
Featherstone 2004, Fejerskov 2004). Dental professionals are expected to update their
practices according to evidence-based knowledge. This also requires continuous
improvements in dentists’ education (McGlone et al. 2001, Widström 2004). Dentists,
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generally, seem to be knowledgeable in preventive matters (Gonzalez et al. 1988).
Deficiencies in their knowledge, however, have been evident (Eijkman and de With
1980, Lewis and Main 1996, Moon et al. 1998).

Attitudes towards preventive dental care
Attitudes are an important feature of professional life (Brown et  al.  2002).  Dentists’
attitudes, together with their knowledge, provide a basis for their practice (Schafer
and Tait 1986, Brown et al. 2002) and are factors affecting their patients’ oral health-
related behaviour (Eijkman and de With 1980). To improve clinical practice in
accordance with the best scientific evidences, a practitioner’s knowledge of and
attitudes towards care options are central elements needing developments (McGlone
et al. 2001).

Dentists' attitudes towards prevention has received much attention in recent years
especially regarding smoking cessation and oral cancer prevention (Stacey et al. 2006,
Gajendra et al. 2006, Kujan et al. 2006), and they exhibit positive attitudes towards
these aspects of prevention in their practice (Allard 2000, Kujan et al. 2006). Dentists,
however, do not find preventive dental care as being economically beneficial and
personally rewarding (Holloway and Clarkson 1994). A gender difference exists in
dentists’ attitudes towards preventive dental care in which female dentists have more
positive attitudes (Murtomaa et al. 1990, Kärkkäinen 1997, Murray 2002, Brennan
and Spencer 2005).

Oral health behaviour
Due to their professional knowledge of the prevention of oral diseases, dentists hold a
key position in leading their patients towards optimal oral health. This highlights the
necessity for implementing optimal oral self-care for the dentists themselves. Limited
information is, however, available regarding dentists’ oral health behaviour. In the
USA,  73% of  male  dentists  selected  from the  basic  Health  Professionals  Follow-Up
Study group reported brushing their teeth at least twice daily, and 56%, flossing at
least once daily (Merchant et al. 2002). In Mongolia, 81% of dentists reported
brushing their teeth twice daily, 62%, using fluoride toothpaste regularly, 52%, eating
sugary snacks less than daily, and 75% visiting a dentist for dental check-ups
(Tseveenjav  et  al.  2004).  Generally,  smoking  seems  to  be  rare  among  dentists  and
they have the lowest smoking percentages (in 1979-2005, from 1% in the USA to
23% in Australia) among all health professionals (Smith and Leggat 2006).

Restorative treatment threshold
During the most of the 20th century, dental caries was detected and managed as if the
caries process were equal to ‘cavities’  and accordingly, the practice of dentistry has
traditionally focused on implementing the development of ‘drill and fill’ interventions
(Ismail 2004). Dentists’ restorative threshold can be defined as the point at which they
would begin drilling a carious lesion for placement of a restoration.
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Detecting the early or non-cavitated stages of caries and preventing these lesions from
progressing to the cavitated stage (or being restored) could have a significant impact
on the oral health status around the world and certainly also on the costs of treatment
(Mjör et al. 2000, Ismail 2004). Making the first restoration leads to an irreversible
cycle of subsequent restorations (Elderton 1990, Deligeorgi et al. 2001) and may
finally  result  in  tooth  removal  (Mjör  et  al.  2000).  Caries  lesions  progress  at  slower
rates than previously believed (Pitts 1983, Shwartz et al. 1984, Mejàr et al. 1999, Lith
et al. 2002). Caries can be arrested and the affected dental structure remineralised
(Elderton et al. 1991, Nyvad et al. 1997, Verdonschot et al. 1999) and thus a large
proportion of the “iceberg of dental caries” (Pitts and Longbottom 1995) is subject to
preventive care (Pitts 2004). Therefore, dentist’s restorative decision-making should
take into account current knowledge on progression and arrest of caries lesions
(Anusavice 1995).

Preventive practice
Regarding the influences of their  practice on the oral  health (Petersson and Bratthall
1996) and overall health (Dyer and Robinson 2006) of the general public, dentists are
increasingly being expected to apply preventive measures in their routine practice
(Pitts 2004). The provision of preventive dental care, however, seems to show a
diverse pattern worldwide. In the USA, a favourable positive trend has been reported
toward preventive dental care (Goodman et al. 2005). The percentage of US children
with a preventive dental visit increased in 2003 compared to that reported in 1996,
although those children with the highest risk for dental problems still are those who
are least likely to receive preventive dental care (Lewis et al. 2007). In Australia, the
provision of oral health services shows more emphasis on diagnosis and prevention
aimed at retention of natural dentitions (Brennan and Spencer 2006). A more recent
study among Australian dentists, however, revealed more tendencies toward
restorative care for initial carious lesions (Brennan and Spencer 2007).

Preventive practice has been shown to account for a minor part of dentists’ activities
in a study on private dentists working in a suburban area in Japan (Kawamura et al.
1998). A study of dental public health services in Finland rated preventive care as
inadequate for adolescents and young adults and more skewed toward applying
measures by the professionals than encouraging patients to take responsibility for their
own oral health (Helminen et al. 1999). Preventive efforts of Mongolian dentists for
their own children had only a small effect on improving their children’s dental health,
and these dentists seemed to prefer curative than preventive treatments even for their
own children (Tseveenjav 2004).

Due to dentists' knowledge of adverse effects of smoking and their frequent contacts
with a wide range of the population, their involvement in smoking cessation is
considered to be a modern and necessary tool in preventive practice (Warnakulasuriya
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2002, Petersen 2003b). A dental professional’s advice can effectively motivate
smokers to quit smoking (Smith et al. 1998, Johnson 2004), even with a brief
intervention (Warnakulasuriya 2002, Gordon et al. 2005, Fiore et al. 2008). The great
potential benefits of dentists’ involvement in smoke cessation for public health will be
more evident when considering that dentists examine a significant number of smokers
each year (Tomar 2001). This gives dentists the opportunity to provide tobacco
cessation advice during routine visits.

Dental providers have many opportunities to reduce the prevalence of smoking, since
dental treatment often necessitates multiple visits that provide a mechanism for
initiation, reinforcement, and support of tobacco-cessation activities. Dentists,
accordingly, seem to recognize smoking cessation as an important part of their duties
and are becoming more concerned about this area of preventive practice (Johnson NW
et al. 2006), although limitations have been reported in dentists’ involvement in
smoking cessation due to barriers such as lack of training and of time (Hu et al. 2006),
perceived lack of relevance of smoking cessation to dentistry, patients’ non-
acceptance, and lack of remuneration (Watt et al. 2004a).

Perceived barriers to the provision of preventive dental care
Dentistry as a profession is recognized as a technically oriented discipline, and private
dental practice generally follows market principles (Fejerskov and Kidd 2003), thus
dentists seem to prefer a restorative approach (Elderton 1993, Helminen and
Vehkalahti 2003). The introduction of a preventive approach into everyday practice
seems to be challenging since many preventive measures with scientifically approved
effectiveness are not used in every-day dental practice (Horowitz 1995). To apply
preventive measures in dental care several barriers must be tackled which are
categorized as practice-, dentist-, and patient-related barriers (Cohen 1987, Horowitz
1995, Freeman 1999a, b, c).

Dentists' reimbursement has a significant influence on the provision of preventive
care (McGlone et al. 2001, Johansson et al. 2007). Insufficient remuneration
(Tomlinson and Treasure 2006, Watt et al. 2004b) and time constraint due to a high
load of curative care (Telivuo and Murtomaa 1988, Nettelton 1989, Watt et al. 2004a,
Tseveenjav et al. 2005) are mentioned by dentists as barriers against providing
preventive care. Patients’ insurance status influences dentists’ preventive practice. In
Australia (Brennan et al. 1997) and the USA (Yu et al. 2002, Goodman et al. 2005),
the likelihood of receiving preventive dental care was higher among insured than non-
insured patients.

Barriers relating to dentists themselves may hinder their providing preventive dental
care. Most of these are attitudinal: Dentists may find preventive practice as not being
prestigious or profitable for themselves (Holloway and Clarkson 1994, Khami 2007),
or they may have a negative concept of prevention (Watt et al. 2004a).
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Another source of barriers against provision of preventive dental care relates to
patients (Freeman 1999b, McGlone et al. 2001): Poor appraisal of preventive care by
patients and difficulty in inducing behavioural change in patients (Tseveenjav et al.
2005), patients’ unwillingness to pay for preventive care, and patients’ irregular
pattern of dental attendance (Tomlinson and Treasure 2006). In the USA, of dentate
adults without a dental visit during the previous year, 73% were unable to recognize a
need for dental visit (Macek et al. 2004), and only 32% of the US population had had
a dental visit for preventive care treatment within one year (Goodman et al. 2005).

Decision-making in dental practice
Clinical decision-making is defined as “explicit use of information to quantify
probabilities and outcomes to analyse decisions under conditions of uncertainty”
(Weinstein and Fineberg 1980). For dentists, like other physicians, it is a part of the
daily routine in their practice. Decision-making in dental practice involves use of
information to assess the probabilities and outcomes of each possible decision and to
analyse decisions in order to find the one which best suits the patient (White and
Maupomé 2001). In this process, information from the dentist’s education, and
clinical experience, and patients’ preferences are incorporated towards an anticipated
outcome (Matthews 1994).

Clinical decision-making includes a chain of processes to be performed in order: The
first is a diagnosis or detection phase, the second is the decision about intervention,
and the third is selection of suitable treatment among alternatives (Bader and Shugars
1992).  Although the dentist plays a pivotal role in decision-making, the influence of
patient and environmental factors can not be overlooked (Kay and Nuttall 1995).
Clinical decision-making is therefore referred to as a social process in which the
dentist, the patient, and the other bodies like the insurer each has a role to play
(Grembowski et al. 1988).

Dentists  have  a  moral  and  professional  responsibility  to  treat  patients  based  on  the
best current standards under informed consent (Doyal and Cannell 1995). Informed
consent is shared decision-making in which the dentist negotiates with the patient in
arriving at a mutual understanding about needed dental services (Bauer et al. 2006). In
this process, dentists explain treatment options based on their conceptual knowledge,
clinical expertise, and conditions determined by practice norms. On the other hand,
patients decide about what is best for themselves according to their knowledge of and
attitudes  towards  dentistry,  their  ability  to  follow  maintenance  requirement,  and
economic restrictions. The shared model of clinical decision-making (involvement of
patients in decisions about their  treatment or care) is  an important emerging trend in
clinical medicine (Elwyn et al. 1999, Montgomery and Fahey 2001). In the dental
literature, however, it has received little or no attention (Johnson BR et al. 2006).
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Traditional and evidence-based decision-making
Based on the source of the evidence on which clinical experts establish their decision-
making, two principal models for clinical decision-making are intuitive (traditional)
and analytical (evidence-based) (Anderson 2000, Ismail and Bader 2004, Bauer et al.
2006). In the intuitive or traditional model, clinical experts (dentists) apply knowledge
logically, based on their education and expertise in order to decide about the
appropriate care for each patient. Accordingly, the dental patient presents with a
complaint, and the dentist provides treatment considering all the related information
possible to obtain. The source of such information is dentists’ undergraduate training,
personal experience, activity in continuing education, and consultation with
colleagues (Anderson 2000).

In this traditional model of decision-making, the evidence may be influenced by the
context of practice, practice behaviour and biases of the dentist, since it originates
from dentists’ intuitive knowledge and experience (Bauer et al. 2006). With regard to
the large volume of information in the scientific literature, a new process for
evaluating scientific evidence has emerged in medicine and other health fields to help
clinicians with the best care options. In this model, known as evidence-based
medicine, evidence comes from a consensus of current research, filtered by precise
evaluation of the existing literature (Sackett et al. 1996). Applying the principles of
evidence-based medicine in dentistry, the ADA defines evidence-based dentistry
(EBD) as: “an approach to oral health care that requires the judicious integration of
systematic assessments of clinically relevant scientific evidence, relating to the
patient’s oral and medical condition and history, with the dentist’s clinical expertise
and the patient’s treatment needs and preferences” (see www.ada.org).

The best evidence, however, does not replace dentists’ clinical skills, judgment, or
experience but provides another tool to help dentists in the process of decision-
making (Forrest and Miller 2002). Best evidence  refers to information obtained,
according to the strength of the evidence, from the systematic reviews and meta-
analyses, being the strongest, following by randomized controlled clinical trials, non-
randomized controlled clinical trials, cohort studies, case-control studies, crossover
studies, cross-sectional studies, case studies, or the consensus opinion of experts in
appropriate fields of research or clinical practice (Bruce 1999, Forrest and Miller
2002).

Evidence-based clinical decision-making in practice is, however, challenging. It is a
time-consuming process, since it requires a constant search for evidence and also
requires expertise in searching databases (Ismail and Bader 2004). Moreover, high-
quality, reliable, and applicable information is not always available (West and West
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2002), and there always exists a degree of uncertainty at the point of decision-making
regarding individual patients (McCreery and Truelove 1991, West and West 2002).
Three sources of uncertainty are proposed for the variations in medical practice
(Wennberg et al. 1982): difficulties in classifying patients according to their risk for
developing a disease, lack of information on the probabilities of treatment outcomes,
and differences between practitioners and patients in their values regarding level of
disease and the outcome of treatment.

Factors affecting dentists’ decision-making

Dentist-related factors
Dentists’ knowledge plays the key role in their clinical decisions (Bader and Shugars
1995, McGlone et al. 2001). This knowledge comes from undergraduate education
and subsequent formal or informal continuing education after graduation (Bader and
Shugars 1997). The vastly increased volume of information due to fast-developing
and dynamic science, demands that all dentists constantly update their knowledge
with the best scientific evidence in order to select the most appropriate dental
treatment. However, whether or not dentists do change their practices according to the
evidence they receive is not clear and needs further research (McGlone et al. 2001).

Dentists’ age and gender (Bader and Shugars 1995, Sundberg et al. 2000, Brennan
and Spencer 2005), skill or diligence, experience years, tolerance for uncertainty
(Bader and Shugars 1995) and dentists’ self-esteem (Kay and Blinkhorn 1996) are
among personal characteristics which may influence their clinical decision-making.
The way in which dentists’ skills may influence decision-making is not so clear. Age,
however, seems to be associated with dentists’ treatment decisions. Older
practitioners are found to have fewer tendencies towards surgical management of
dental caries (Grembowski et al. 1990, Bader and Shugars 1992), while some other
studies show that younger dentists are more conservative in their restorative decisions
(Mejàre et al. 1999, Traebert et al. 2005).

In dentistry, the various types of dental services provided by male and female dentists
seem to be similar (Brennan 1997). Female dentists, however, become more involved
in preventive practice than are their male counterparts (Murtomaa et al. 1990,
Kärkkäinen 1997, Brennan and Spencer 2005).

Practice-related factors
Characteristics of the practice such as personnel, delivery system, and equipment
(Grembowski et al. 1991, Bader and Shugars 1995, 1997), the organisational and
social background of the practice and funding arrangements (McGlone et al. 2001),
practice location (Mejàre et al. 1999), and practice sector (el-Mowafy and Lewis
1994, Mejàre et al. 1999) are among factors likely to influence dentists’ decision-
making at the practice level.
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Dentists’ reimbursement has a significant influence on their pattern of dental care
provision (Grytten 2005), and dentists have perceived this as an important issue
(Wright and Batchelor 2002). Actually, similar patients have been shown to receive
different treatments according to their dentists’ payment system (Chalkley and Tilley
2006). Restrictions in fee scale have led to limitations in dentists’ care (McColl et al.
1999, Tomlinson and Treasure 2006), and increased reimbursement rates improve
dentists’ participation in treating insured patients (Mofidi 2005). On the other hand,
dentists recognize difficulties with enrolling in insurance programs mostly due to
inadequate reimbursement rates and therefore cite reluctance to treating insured
patients (Mofidi 2005, Parker 2006).

Dentists’ payment under a fee-for-service system has been considered inappropriate
for preventive care, because dentists will more likely to intervene with teeth more
restoratively than preventively (Sheiham 2002). In a review of fee-for-service and
capitation  systems,  Johansson  et  al.  (2007)  concluded  that  the  capitation  system
reduces restorative treatment. Salaried services seem to encourage a preventive
approach to care and are particularly suitable when vulnerable groups are targeted for
health care (Downer et al. 2006). Employment of a hygienist facilitates dentists’
preventive practice (Main et al. 1997, Freeman et al. 2005).

Patient-related factors
Dentists’ treatment decisions are associated with three types of patient-related factors:
factors relating to the specific tooth, to the whole oral cavity, and to the patient
history, behaviour, preferences, and socioeconomic status (Bader and Shugars 1997).
Tooth surface and patient age have been found to be sources of variation in dentists’
restorative decisions (Nuttall and Pitts 1990, el-Mowafy and Lewis 1994). Patients
who  change  their  dentists  have  received  more  restoration  than  patients  who  did  not
change their dentists (Davies 1984). In their caries management decisions, dentists
have been shown to offer more surgical treatment to (Nuttall and Pitts 1990) and see a
greater need for restoration replacement in (Kroeze et al. 1990) older patients.

Patient preferences for dental treatment alternatives are generally unknown. In a
comprehensive review of articles on decision analysis in dentistry, only two included
an analysis of patient contribution in the clinical decision-making process (Rohlin and
Mileman 2000). Research into patients' interest in the involvement in their treatment
decisions presents a complex picture, with some patients wishing to become actively
involved, whilst others prefer to adopt a passive role (Chapple et al. 2003). On the
other hand, some dentists see patients’ preferences as an important factor influencing
treatment decisions (Grembowski et al. 1988, Brennan and Spencer 2005).
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To maximize the benefit of dental treatments, incorporation of dental research
findings into the care of individual patients is essential (Clarkson et al. 1999).
Moreover, information is necessary regarding the patients' preferences associated with
possible treatments (Slade et al. 1998). Knowledge of patient preferences provides
evidence as to the consequences of service utilization for patient well-being. Without
such information, decisions on how to use resources for the best  care of patients are
difficult (Birch and Ismail 2002).

Patients’ insurance status and level of income influence their purchasing power for
dental care (McDermott 1986, Furino and Douglass 1990). Dental attendance is
positively associated with having dental insurance (Stancil et al. 2005, Bayat et al.
2006, Bhatti et al. 2007). People with insurance coverage are more likely to visit a
dentist, have a greater number of dental visits, and have higher overall expenditures
than are those without coverage (Manski et al. 2002).

Study background

Oral health services in Iran
Oral health services in Iran are delivered at four levels: "health house", rural health
centre, urban health centre, and district health centre through an organized health
network (Pakshir 2004). These four levels stand for various health services based on
their complexity from simple services in health houses in remote rural areas to very
complex treatments in the university health services in big cities. In health houses, a
"Behvarz" (health worker), is responsible for primary health care services including
oral  health  care  for  a  rural  population  (Table  2.2.).  Oral  hygienists  are  specifically
trained to provide basic preventive dental care and simple dental restorations in rural
health centres.  Due to shortages in the number of oral hygienists, dentists may also
cover oral health services in rural health centres (Pakshir 2004). Dental specialists
practice in big cities and are also engaged in dental education and research in dental
schools.
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Table 2.2. Delivery of oral health services in Iran.

Level Type of personnel Type of service Personnel-
population ratio

I Health worker
(Behvarz)

Oral health education
Periodic examination of teeth
Referral of patients to higher level
Follow-up of treatment outcome
Supervision of school-based  NaF
mouthwash program

1:8201

II Oral hygienists
Dentists

Simple dental restorations, Pulpotomy,
Tooth extraction, Fluoride therapy, Scaling
Supervision of Behvarzes

Oral hygienists:
1:44,0001

Dentists:
 1:5,5002

III
Dentists
Dental nurses
Dental technicians

Provision of more complex treatment as
well as rehabilitative treatment

IV Dentists
Specialists Provision of advanced treatment Specialists:

1:59,2002

1 For the rural population
2 For the whole population
Data source: Pakshir 2004

Iran has more than 13,000 dentists (66% men); about one for every 5,500 people. Of
all dentists, 90% are general practitioners, and the majority are practicing in the
private sector, while only 10% work in the public sector (FDI 2000, Pakshir 2004).
The private sector provides about 80% of the dental services for the urban population.
For the rural population (40% of the country's population), the public sector provides
almost all oral health services (Pakshir 2004).

For all dentists, participation in continuing education (CE) courses after graduation is
mandatory. To renew the working licence each dentist needs 125 CE credits in each 5-
year period. Topics of the CE courses cover various dental and medical subjects. The
format of the courses ranges from lectures and hands-on courses in congresses and
seminars to individual study by means of text books and scientific dental and medical
journals. A committee of dental and medical specialists allocates credits to each CE
program based on the content and amount of knowledge delivered. There are some
specially designed lectures for each discipline of dentistry which review all related
issues as well as new improvements in that discipline. At least half of the credits
within a five year period must be in the main disciplines in dentistry including
operative dentistry, periodontics, paediatrics, endodontics, prosthodontics, ortho-
dontics, oral surgery, oral radiology, and oral diseases. Information regarding
prevention of oral diseases is included in each of these disciplines.
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At the end of each five-year period, dentists should deliver their collected credits to
the nearest university of medical science, to be evaluated by a committee. After that,
the Medical Council of Iran can renew the working licence for the next five years.

Dental caries status in Iran
Previous national surveys (Table 2.3.) on oral health in Iran have shown that dental
caries is a major problem in the Iranian population.

Caries experience in the Iranian population is mostly dominated by the D (d)
component especially for those under 19 (Samadzadeh et al. 2000, Pakshir 2004). The
caries situation in the primary dentition is especially worrying.

Table 2.3. Dental caries status for selected age groups in Iran in 1992-2005.

Year of survey
Age group

(years)
DMFT  dmft DT or dt as

% of DMFT or dmft1

6 0.3 67
12 2.4 92

15-19 5 86
19922

35-44 11.3 42

19952 12 2.02 -

3 1.8 98
6 0.2 4.8 90
9 0.9 3.4 80

19992

12 1.5 0.58 80

20022 15-19 4.1 67

20023 35-44 11.0 24

20054 2-3 1.2 92

20055 9 0.4 3.8 50

1Calculated from  the source publications
2 Pakshir 2004
3 Hessari et al. 2007
4 Mohebbi et al. 2006 (Tehran only)
5 Saied-Moallemi et al. 2006 (Tehran only)



31

3. AIMS OF THE STUDY

General aim
The general aim was to investigate the preventive orientation of Iranian dentists in

terms  of  their  own  oral  health  behaviour  and  clinical  practices  and  to  explore  their

perceived barriers against applying preventive dental care.

The specific objectives were to evaluate:

1. At what level are Iranian dentists’ knowledge of and attitudes towards

preventive dental care? (I)

2. How do Iranian dentists take care of their own oral health? (II)

3. How do Iranian dentists apply the preventive approach regarding caries

management? (III, IV)

4. How strong are the perceived barriers against the provision of preventive

dental care among Iranian dentists? (V)

Working hypotheses
a) Dentists’ oral health behaviour positively correlates with their knowledge of

and positive attitudes towards preventive dental care, and

b) Dentists with higher levels of such knowledge and attitudes behave more

optimally for their own oral health and more frequently perform preventive

practices for their patients.



32



33

4. SUBJECTS AND METHODS

General description
The  present  cross-sectional  survey  was  carried  out  among  Iranian  general  dental
practitioners  (GDP).  The  target  dentists  comprised  the  participants  of  two  major
dental  congresses  in  Tehran,  the  capital  of  Iran.  Data  were  collected  by  means  of  a
self-administered nine-page questionnaire included in the meeting documents, and the
dentists were asked to fill it in and return it during meeting days. Participation in the
survey was voluntary and anonymous. A lottery on dental material was organised
among  the  participants  to  encourage  their  participation,  and  on  the  final  day  of  the
congress, a total of 20 randomly selected winners received a set of dental composite
materials.

For the piloting, a group of ten dentists of different ages and with various work
experience filled in the questionnaire. Some minor revisions in the content of the
questionnaire were made based on this exercise. Administrative aspects of the study
were also piloted in a dental congress before the main study.

Study population
In  order  to  attain  a  convenient  sample  of  about  1000 GDPs,  the  data  collection  was
carried out in two congresses, one in December 2004 and the other in July 2005. In
total, 1033 dentists responded. Those participants were excluded who provided no
information on their gender or age (n=20), those who were under age 24 (n=11) or
over 67 (n=5), and those who were not currently practicing (n=17), leaving a total of
980 respondents for the basic data (Figure 4.2.).

Theoretical model
The present study was designed based on a framework assuming that one's
performance, behaviour or actions is under the influence of knowledge and attitudes
(Schafer and Tait 1986, Brown et al. 2002) (Figure 4.1.). Dentists' own oral health
habits and their preventive practices for patients are under the influence of their
attitudes towards prevention with inter-relationships to their knowledge of prevention
and background and professional factors. Dentists’ gender, age, practice location,
service sector, and activity in postgraduate education may affect their performance by
influencing their knowledge and attitudes.
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Figure 4.1. Framework of the study; explaining determinants of dentists' preventive practice. Modified
from Schafer and Tait (1986) and Brown et al. (2002).

Questions and variables
The questionnaire had seven major parts covering dentists’ knowledge of preventive
dental care, attitudes towards preventive dental care, oral health behaviour, restorative
treatment threshold, risk-based preventive practice, perceived barriers to the provision
of preventive dental care, and professional and personal characteristics (Appendix 1.).

Knowledge of preventive dental care
Nine statements were employed to assess dentists' knowledge on preventive dental
care. These statements, based on a recent text book (Fejerskov and Kidd 2003) and a
doctoral dissertation at the University of Helsinki (Tseveenjav 2004), covered various
aspects of caries prevention as follows: the role of fluoride, sugar consumption,
sealant use, progression of caries through tooth layers, the effect of rinsing after tooth
brushing, impact of restoration on tooth survival rate, deliberation of enamel rods of a
newly erupted tooth, and association between oral health and general health. For each
statement, the answer was given on a five-point Likert scale ranging from “Fully
agree” to “Fully disagree”. The answers were later assigned scores from 0 to 4, the
higher scores being for more accurate knowledge. The reliability coefficient
(Cronbach alpha) for the relationship between the knowledge statements was 0.53.
Those respondents with three or more missing answers were excluded (n=23);
otherwise, missing answers earned a score of two (midpoint).

The sum of the scores indicated dentist’s knowledge of preventive dental care with a
theoretical range of 0-36. According to the distributions of the score sums, three
categories were formed as Low (<21), Medium (21-26), and High (27-36).

Attitudes towards
prevention

Knowledge of
prevention

Performance:
Oral self-care &

preventive
practice

Perceived barriers
against provision of

prevention
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Attitudes towards preventive dental care
The  Semantic  Differential  was  used  to  measure  dentists'  attitudes  (Rosenberg  et  al.
1996) towards preventive dental care. Nine pairs of bipolar adjectives describing
preventive dentistry were designed and later classified as community- and dentist-
related attitudes. Adjective pairs regarding community-related attitudes were Useful–
Useless, Valuable–Worthless, Essential–Unessential to the community. Dentist-
related attitudes were assessed by the following adjective pairs: Scientific–
Unscientific, Efficient–Not efficient, Easy–Difficult, Attractive–Not attractive,
Beneficial–Costly, and Reputable–Disreputable for dentists. Each pair appeared at the
extreme end of a scale scored from 7 (indicating the most positive attitude) to 1
(indicating the least positive attitude). For each pair of adjectives, dentists were asked
to  choose  the  point  on  the  scale  which,  in  their  view,  best  describes  preventive
dentistry. The reliability coefficient (Cronbach alpha) for the relationship between the
attitude adjective pairs was 0.75. Those respondents with three or more missing
answers were excluded (n=117); otherwise, missing answers earned a score of four
(midpoint).

The sum of the scores served as an indicator of respondent’s attitudes toward
preventive dentistry (theoretical range 9-63). According to the respondents'
distribution of the sum of these scores, three categories were defined as Low (<46),
Medium (46-54), and High (55-63).

Oral health behaviour

Oral self-care (OSC)
The dentists were asked about the frequency with which they brush and floss their
teeth, eat sugar-containing foods/drinks (other than tea) between the main meals, and
use fluoride toothpaste. Twice daily tooth brushing, less than daily use of sugary
snacks, and the use of fluoride toothpaste always or almost always indicate an
acceptable level of oral self-care (Chestnutt et al. 1998, Pine et al. 2000, Marinho et
al. 2003c, van Loveren and Duggal 2004). Consequently, the recommended oral self-
care (ROSC) was defined as tooth brushing twice daily, eating sugary snacks less than
daily, and using fluoride toothpaste always or almost always.

Dental attendance
The dentists were requested to answer these questions: 1. "What do you do for your
own dental check-ups?" with the following alternatives: I visit a dentist, I do it myself,
and I feel no need for dental check-up. More than one option for this question could
be selected, but only the answer "I visit a dentist" was considered a check-up. 2.
"When was your most recent dental check-up?" with the following alternatives: Less
than 6 months ago, Within the past 6-12 months, 1-2 years ago, 3-5 years ago, Never /
I do not remember. Visiting a dentist for a check-up no more than one year ago was
regarded as preventive dental attendance.
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Smoking
Three similar questions were used to inquire about dentists’ smoking as follows: "Do
you smoke  cigarettes  /  pipe  /  water-pipe?"  with  the  following  alternatives:  No,  I  do
not smoke; No, I used to smoke, but I have quit; Yes, I smoke once a month or less;
Yes, I smoke a few times (2-3) a month; Yes, I smoke a few times (2-3) a week; Yes,
I smoke daily. Respondents with “Yes” answers were considered as being smokers.
For further analyses, each dentist’s smoking was dichotomized as being a non-smoker
and a smoker.

Restorative treatment threshold
In order to investigate dentists' restorative treatment threshold, two Patient Paper
Cases  (PPC)  were  designed  (Mejàre  et  al.  1999,  Tveit  et  al.  1999,  Domejean-
Orliaguet et al. 2004). Both of the PPCs were 20-year-olds with the following
characteristics: Case High-Risk 1 (HR1) with a history of multiple restored, extracted,
and decayed teeth, irregular dental attendance, and poor oral hygiene. Case Low-Risk
1 (LR1) had a history of regular annual dental visits, good oral hygiene, small fillings
on four teeth, and only one tooth with proximal caries.

Dentists were asked to indicate, separately for each case, the point at which they
would begin drilling a carious lesion to place a restoration. The question was as
follows: “At which stage from among the following alternatives would you begin to
drill the carious lesion for placement of the filling? (Please mark only one alternative
for each case)”. The figures illustrated four radiographic stages of caries progression
on the distal surface of an upper second premolar, where the radiolucency was limited
to: Outer half of enamel, Inner half of enamel, Outer half of dentine, and Inner half of
dentine. For the analysis, cases with missing answers were excluded: n=96 for Case
HR1, and n=110 regarding Case LR1.

Preventive practice
Dentists’ risk-based preventive practices were assessed employing another set of two
patient paper cases with the following descriptions: Case High-Risk 2 (HR2), an 18-
year-old son of a factory worker with irregular tooth brushing, visible plaque on his
teeth, multiple dental caries, and previous restorations. He complained of tooth pain
when drinking cold water. This case was taken in the analysis as a high-risk case.
Case Low-Risk 2 (LR2), a 22-year-old female medical student who brushed her teeth
regularly. She had only one restoration and one radiographically proven dentinal
caries in her mouth. She complained of “having a decayed tooth”. This case was taken
in the analysis as a low-risk case.

The dentists were asked to indicate their level of agreement regarding the
implementation of eight preventive measures separately for Case HR2 and Case LR2.
The preventive measures included giving instructions on tooth brushing, flossing, and
home use of fluoride mouthrinse, giving advice on the use of fluoride toothpaste, diet
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counselling, prescribing chair-side fluoride therapy and professional tooth cleaning,
and recommendations on a dental check-up interval (3-6 months for Case HR2 and 9-
12 months for Case LR2). The reliability coefficient (Cronbach alpha) for the
relationship between the items of risk-based preventive practice was 0.78. For the
analysis,  cases  with  missing  answers  were  excluded:  n=142  for  the  Case  HR2,  and
n=169 regarding Case LR2.

The selection of the eight preventive measures and their implementation followed the
suggestions in a recent textbook (Kidd and Nyvad 2003) and the recommendations of
the ADA (1995).  For each measure, the respondent marked one option from a five-
point Likert  scale ranging from "Fully agree" to "Fully disagree".  The answers were
later scored from 0 to 4, with the higher corresponding to greater involvement in
preventive care. The sums of these scores (theoretical range 0-32) represented
dentists’ input toward preventive care separately for Case HR2 and Case LR2.  Based
on  the  distribution  of  these  sums,  three  categories  were  defined  as  Low  ( 21),
Medium (22-28), and High (29-32) preventive input.

Recommendations for good clinical practice (ADA 1995, Kidd and Nyvad 2003,
Anusavice 2005) suggest that all of the eight preventive measures be applied to a
high-risk case. For a low-risk case, only three (Instruction on tooth brushing, Advice
related to using fluoride toothpaste and Regular dental check-up) are recommended as
necessary for adequate care. Consequently, dentists’ optimal treatment had been to
apply all of the eight preventive measures for Case HR2, and for Case LR2, just the
three listed above.

Dentists' involvement in smoking cessation was determined by responses to the
question: "How often do you advise a smoking patient to quit that habit?" with these
alternatives: Always, Occasionally, Seldom, and Never.

Perceived barriers to the provision of preventive dental care
Twelve statements were designed (modified from Cohen 1987, Horowitz 1995,
Freeman 1999a, b, c, Tseveenjav et al. 2005) to assess dentists’ perceptions of
impediments to applying preventive measures for their patients. The statements were
later classified as three barriers: practice-, dentist-, and patient-related.

The practice-related barrier included these statements: 1. Dental insurance covers no
preventive measures. 2. Traditionally, dentistry relies on treatment, not on prevention.
3. Printed material for dental health education is scarce. 4. Materials needed for
preventive dentistry are not easily available.
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Dentist-related barrier covered these statements: 1. Preventive dentistry has low
priority in dental education. 2. Preventive care is not profitable for dentists. 3.
Preventive care gives dentists no / minor esteem. 4. Dental auxiliaries are in charge of
preventive care.

The following statements were included in the patient-related barrier: 1. Patients
ignore regular dental visits. 2. Patients' poor oral health is an obstacle to preventive
care.  3.  Patients  are  unwilling  to  pay  for  preventive  care.  4.  Patients  have  poor
knowledge of the potential of caries prevention.

For each statement, dentists answered the following question: “How much does this
item impede you in carrying out preventive measures for patients?” The answers were
given on a 5-grade Likert scale ranging from “Very much” (indicating a very strong
impediment, later scored 4), to “Not at all” (indicating no impediment, later scored 0).

The reliability coefficients (Cronbach alpha) for the relationship between the items
involved in each of the three barriers were as follows: for the practice-related barrier,
0.70; for the dentist-related barrier, 0.78; and for the patient-related barrier, 0.69. In
the analysis, cases with missing answers were excluded; n=83 regarding practice- and
dentist-related barriers, and n=78 for the patient-related barrier.

The scores of the four statements within each barrier were summed up to serve as an
indicator of the dentist’s perceived strength of practice-, dentist-, and patient-related
barriers to the provision of preventive measures, each with a theoretical range from 0
to 16. Based on the distributions of the score sums, three categories were defined for
the perceived strength of each barrier: Weak (0-7), Moderate (8-13), and Strong (14-
16).

Dentists’ professional and personal characteristics

Practice-related information
Respondents were asked about their practice location (capital or elsewhere) and sector
by this question: “What is your current job?” The following alternatives were
considered as a private practice: self-employed or employed by someone else in a
private office, or working in charity clinics. Practicing in the public sector was
defined by the following alternatives: employed by the government or engaged in the
mandatory practice stage in a public clinic, or working as a teacher in a dental school.
For the analysis, the alternatives were categorised as: Private solely, Private and
Public, or No present clinical work.

Activity in continuing education
Dentists' activity in continuing education was inquired about by two questions: 1.
“When was the last time you attended a continuing education course on caries
prevention?” with these alternatives: Within the last year, During the past 2-5 years,
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More than 5 years ago, Never, Don't know, and 2. “Which of the following scientific
dental journals do you usually read?” The six answering alternatives were later
categorized as follows: No reading, Reading general (practical) national dental
journals only, Reading also scientific national dental and medical journals, Reading
international  scientific  dental  journals.  Then,  these  were  dichotomized  as  Extensive
and Non-extensive professional reading, according to the respondent’s reporting
reading or not reading international scientific dental journals.

Background information
Year of birth, gender, and years elapsed since graduation served as dentists'
background information.

Statistical analyses
The Chi-square test was employed to test the differences in frequencies between the
dentist subgroups. Cronbach alpha was calculated to assess the relationships between
knowledge statements, attitude adjective pairs, preventive practice items and each of
three barriers. When means and standard deviations (SD), or means and 95%
confidence intervals (95% CI) were calculated, the t-test or ANOVA served to test for
differences between the subgroups. Pearson’s correlation coefficient was calculated to
evaluate the association between variables. Correlation was regarded as being
statistically significant at p-value < 0.05 when testing for r 0.

Binary  logistic  regression  models  were  fitted  to  the  data  to  determine  the  extent  to
which the factors explained the variation in the data. The terms of the models
facilitated the calculation of the corresponding odds ratios (OR) and their 95% CI.

Description of the respondents
The mean age of the dentists was 37.4 years (SD=7.7), and 64% were men.
Respondents’ personal background and professional characteristics separately for
male and female dentists appear in Table 4.1. More women than men were at the
younger ages and working in the capital (p<0.001).  Two out of three dentists were
working in private practice and 56% had less than 8 years of experience (no gender
difference). Almost half the respondents reported reading international dental journals
(no gender difference), and participating in a continuing education course on caries
prevention within the past year (men more frequently than women; p=0.003).



40

Table 4.1. Distributions (%) of responding Iranian dentists (n=980) by age and professional
factors, separately for men (n=629) and women (n=351).

All Men Women p-value¹

<35 37 26 55
35-44 49 57 34

Age in years

45 14 17 11
<0.001

Capital 47 40 58Practice location
Non-capital 53 60 42 <0.001

Private 71 71 70Practice sector
Private & Public 29 29 31 0.56

1-8 56 56 57
9-16 31 32 30

Years in practice

17 13 12 13
0.78

Extensive 43 45 41Professional reading2

Non-extensive 57 55 59 0.23

Within last year 56 59 51
2-5 years ago 25 26 25

Participation
in continuing
education courses >5 years ago 19 15 25

0.003

1 Statistical evaluation of differences by gender: the Chi-square test.
2 Extensive reading: reading international scientific dental journals

The number of respondents in various analyses ranged from 821 to 957. Exclusion of
cases due to missing or incomplete answers is presented in Figure 4.2.
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Figure 4.2. Exclusion of cases due to missing or incomplete answers.
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5. RESULTS

At what level are the Iranian dentists’ knowledge of and attitudes
towards preventive dental care? (I)
The vast majority of dentists were aware of the role of sugar consumption, sealants,
and water fluoridation in preventive dental care (Figure 5.1.).  The least frequently
known aspect was the superiority of the use of fluoride toothpaste over brushing
technique in dental caries prevention.

Figure 5.1. Percentages of Iranian dentists’ agreement (selection options "fully agree" and "agree" on a
five-point Likert scale) with statements on preventive dental care separately for men (n=629) and
women (n=351). The p-value is for gender difference.
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The dentists showed high positive attitudes towards preventive dental care regarding
most of the aspects inquired about. Their most positive attitudes were regarding
usefulness (mean±SD=6.7±0.94) and value (mean±SD=6.6±0.98) of preventive
dentistry to the community, and its status as a scientific discipline (mean±SD
=6.5±1.06). The least positive attitudes were for some dentist-related aspects, showing
that preventive dentistry was considered to be less economically beneficial (mean±SD
=4.2±1.82) and less reputable for the dentists (mean±SD=3.9±1.93) (Figure 5.2.).

Dentist-related attitudes

                     Unscientific subject    ------------------------------------- ----    Scientific subject

Not efficient practice for dentists    ---------------------------------- -------    Efficient practice for dentists

                    Difficult for dentists    ------------------------------ -----------    Easy for dentists

            Not attractive for dentists    --------------------------- --------------    Attractive for dentists

                       Costly for dentists    ----------------------- ------------------    Beneficial for dentists

             Disreputable for dentists    -------------------- ---------------------    Reputable for dentists

Community-related attitudes

          Useless for the community   ---------------------------------------- -    Useful for the community

      Worthless for the community   --------------------------------------- --    Valuable for the community

 Not essential for the community   ------------------------------------- ----     Essential for the community

Figure 5.2. Levels of attitudes regarding preventive dentistry among the Iranian dentists (n=980). The
bullets represent means for each of the aspects.

Of all respondents, 31% belonged to the high category of positive attitudes towards
preventive dental care, 47% to the medium and 22% to the low level. Clearly more
women than men belonged to the high category of positive attitudes (p=0.001) (Table
5.1.). A gender difference was clear for the majority of the background variables.

1       2       3       4       5       6       7
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Table 5.1. Percentages of Iranian dentists’ belonging to the category of high level
of positive attitudes1 towards preventive dental care, according to professional
characteristics separately for men (n=629) and women (n=351).

High level of positive attitudes

Dentists’ characteristics All Men Women p-value2

All 31 27 39 0.001

Capital 34 29 40 0.04Practice location Non-capital 28 25 37 0.02
p-value 0.23 0.65 0.68

Private 31 27 38 0.01Practice sector Private & Public 32 26 41 0.04
p-value 0.90 0.92 0.85

1-8 31 25 40 0.004
9-16 32 27 40 0.08Practice years

17 32 32 33 0.22
p-value 0.73 0.28 0.80

Extensive 32 26 44 0.14Professional reading3

Non-extensive 30 27 35 0.002
p-value 0.71 0.94 0.25

Within last year 33 29 43 0.01
2-5 years ago 29 23 41 0.02

Participation
in continuing
education courses >5 years ago 32 29 35 0.69

p-value 0.23 0.25 0.78

1 According to nine pairs of bipolar adjectives using a Likert scale with scores 1-7, greater
scores for more positive attitudes. Based on the distribution of the summed scores the
respondents were categorised as having a low (<46), medium (46-54) or high (55-63) level
of positive attitudes.

2 Gender difference by means of the Chi-square test.

3 Extensive reading: reading international scientific dental journals
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How do Iranian dentists take care of their own oral health? (II)

More than half the dentists reported tooth brushing twice daily and dental flossing
daily; three-fourths reported use of fluoride toothpaste always or almost always and
being non-smokers (II). Of all the dentists, 27% followed recommended oral self-care
(ROSC) (Figure 5.3.).

0 10 20 30 40 50 60 70 80 90 100

Dental check-up within
the past year

Dental flossing daily

Non-smoking

Recommended oral self-
care

Sugary snacks <daily

Tooth brushing 2x/day

Fluoride toothpaste
always or almost always

Men Women

Figure 5.3. Percentages of the Iranian dentists complying with various oral health behaviours separately
for men (n=629) and women (n=351). The p-value is for gender difference. Recommended oral self-care
includes tooth brushing twice daily, using fluoride toothpaste always or almost always, and consuming
sugary snacks less than daily.

Women, more frequently than men, reported that they brushed their teeth twice daily,
used fluoride toothpaste always or almost always, used dental floss daily, followed
ROSC, and did not smoke (Figure 5.3.). Female gender was a major factor explaining
dentists’ adherence to twice daily tooth brushing (OR=2.3; 95% CI 1.6-3.0; p<0.001),
when analysed in a logistic regression model, controlling for dentists’ age, knowledge
of preventive dental care, smoking, and professional reading (II).

Three-fourths of dentists were non-smokers. The non-smokers, more frequently than
the smokers, reported brushing their teeth twice daily (60% vs. 53%), eating sugary
snacks less than daily (61% vs. 54%), using fluoride toothpaste always or almost
always (77% vs. 67%; p=0.006), dental flossing daily (56% vs. 50%), and following
ROSC (29% vs. 20%; p=0.008). No gender-differences were evident in these figures
(II).

p<0.001

p<0.001

p=0.03

p=0.02

p<0.001
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Female gender (OR=1.4–2.3), being a non-smoker (OR=1.3–1.5), and reporting wider
professional  reading  (OR=1.2)  were  the  major  factors  contributing  to  dentists’
adherence to twice daily tooth brushing, eating sugary snacks less than daily, use of
fluoride toothpaste always or almost always, and following ROSC, when analyzed in
four similar logistic regression models, simultaneously controlling for dentist’s age,
knowledge of preventive dental care, smoking, and activity in continuing education
(II).

No significant variation in percentages of dentists following ROSC, flossing daily,
going for check-ups, and being non-smokers appeared according to their level of
knowledge of preventive dental care. The only differences found were for twice daily
tooth brushing being least frequent among those dentists with a low level of such
knowledge (p=0.03) (II).

Table 5.2. Percentages of Iranian dentists (n=980) complying with various oral health
behaviours, according to their attitudes toward preventive dental care.

Levels of positive attitudes1

Oral health behaviours
High

n=268
(%)

Medium
n=406

(%)

Low
n=189

(%)
p-value2

Tooth brushing, 2x/day 67 56 51 0.002

Sugary snacks, <daily 61 59 55 0.47
Fluoride toothpaste, always or almost

always 79 77 69 0.03

Recommended oral self-care3
34 26 21 0.007

Dental flossing, daily 63 50 51 0.004
Dental check-up within the past year 51 38 35 <0.001
Non-smoking 75 76 77 0.96
1According to nine pairs of bipolar adjectives on a Likert scale with scores 1-7, greater scores for more
positive attitudes. Based on the distribution of the summed scores, respondents were categorised as
having a Low (<46), Medium (46-54) or High (55-63) level of positive attitudes.

2 Statistical evaluations by means of the Chi-square test.

3 Tooth brushing 2x/day, use of fluoride toothpaste always or almost always, and consuming sugary
snacks <daily.

Dentists’  attitudes  towards  preventive  dental  care  associated  positively  with  their
frequency of tooth brushing (Table 5.2.). Those dentists belonging to the high level of
positive attitudes more frequently reported twice daily tooth brushing, always or
almost always use of fluoride toothpaste, following ROSC, using dental floss daily,
and having a dental check-up within the past year. Percentage of non-smoking dentists
did not vary according to their levels of attitudes.
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How do Iranian dentists apply the preventive approach regarding caries
management? (III, IV)

Dentists’ restorative treatment threshold
The Patient Paper Case HR1 had conditions related to high risk for caries, whereas
case LR1 represented low risk. For case HR1, 77% of the dentists reported that they
would fill a proximal carious lesion confined to the enamel: 28% in the outer half and
49% in the inner half of the enamel. For case LR1, these figures were 32%, 7%, and
25% (III) (Figure 5.4.).

Figure 5.4. Percentages of Iranian dentists’ decisions on the earliest stage of proximal carious lesion at
which they would intervene with operative treatment, based on two patient paper cases with High- (HR)
and Low- (LR) caries risk, separately for male (n=629) and female dentists (n=351).

For case HR1, 76% of the male and 79% of the female dentists reported that they
would fill a proximal lesion confined to the enamel. For case LR1, filling a lesion in
the outer half of the dentine was the most frequently reported choice; 55% by males
and 62% by females. Of the male dentists, 36% reported wishing to restore the lesion
restricted to the enamel; 8% in the outer half and 28% in the inner half of the enamel.
For the female dentists, these same figures were 25%, 5%, and 20% (p=0.003) (III).

Enamel caries Dentinal caries
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Among those respondents with limited professional reading (p=0.004) and with a low
or high level of attitudes towards preventive dental care (p=0.02), male dentists more
frequently than the female dentists reported that they would restore a proximal lesion
confined to the enamel for case LR1. Level of knowledge showed no impact on the
dentists’ treatment decisions for restoring the enamel lesion in case HR1 (Figure 5.5.).
For case LR1, among male dentists, restoring a proximal lesion confined to the
enamel was reported more frequently by those with a low level of knowledge of
preventive dental care (p=0.06).

Figure 5.5. Percentages of Iranian dentists according to their decisions on the earliest stage of proximal
carious lesion at which they would intervene with operative treatment, in two patient paper cases with
high and low caries risk, according to the dentists’ levels of knowledge on preventive dental care,
separately for male (n=629) and female dentists (n=351).
Statistical evaluations by means of the Chi-square test.

Dentists’ risk-based preventive practice
This was assessed by means of two other patient paper cases, Case HR2 with a high
and Case LR2 with a low risk for caries. For HR2, the majority (IV) of the dentists
agreed with providing instruction on tooth brushing and flossing, and on regular
dental check-ups, with the option “Fully agree” being most prevalent (Figure 5.6.).
Regarding the provision of other preventive measures, the percentages of dentists’
agreement were as follows: advice on the use of fluoride toothpaste by 90%, advice
on diet modification and chair-side tooth cleaning by 80%, advising the home-use of
NaF mouthwash by 70%, and chair-side application of fluoride gel twice yearly by
53%.
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Figure 5.6. Percentages of Iranian dentists according to their level of agreement with applying
preventive measures separately for a high-risk (HR2) case (n=838) and a low-risk (LR2) case (n=821).
Recommendations for good clinical practice (ADA 1995, Kidd and Nyvad 2003, Anusavice 2005)
suggest all of the eight preventive measures be applied to a high-risk patient. For a low-risk patient, only
three (instruction on tooth brushing, advice related to using fluoride toothpaste and regular dental check-
up) are recommended.
* For HR at a 3- to 6-month interval, for LR at a 9- to 12-month interval

For the case LR2, 93-79% of the respondents agreed (IV) with applying the same top
four measures as in the HR2 case, but at lower percentages. Half the dentists reported
their agreement with implementing chair-side tooth cleaning, advice on diet
modification, and home use of NaF mouthwash, and 34% with the chair-side
application of fluoride gel twice yearly (Figure 5.6.).

Dentists’ preventive input for case HR2 was statistically significantly correlated with
the dentists’ own frequency of tooth brushing, using fluoride toothpaste, and using
dental floss (Table 5.3.). This correlation was stronger for dentists’ use of dental floss
compared to that for the other two behaviours. The dentists’ frequency of using
fluoride toothpaste was statistically significantly correlated with their activity in
recommending this preventive measure to case HR2, both for male and female
dentists. This correlation appeared regarding tooth brushing and using dental floss
only for male dentists (Table 5.4.).
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Table 5.3. Correlations between Iranian dentists’ oral health habits and level of preventive
input1 for a case at high risk for caries, separately for male (n=629) and female dentists
(n=351).

Oral health habits All Male Female

Frequency of

         Tooth brushing 0.11* 0.14* 0.04

         Use of fluoride toothpaste 0.09* 0.12* 0.02

         Use of dental floss 0.17* 0.17*  0.16*

1 The respondents indicated their level of agreement regarding the implementation of each of the eight
measures of preventive care on a 5-point Likert scale. The sum of scores for the eight measures
(theoretically 0-32) represented dentists’ input toward preventive care.
* Pearson’s correlation coefficient is statistically significant at p< 0.05 when testing r 0.

Table 5.4. Correlations between Iranian dentists’ three oral health habits and their activity in
giving advice on each of them regarding a case at a high risk for caries, separately for male
(n=629) and female dentists (n=351).

Oral health habits All Male Female

Tooth brushing and advice on it 0.10* 0.13*        0.01

Use of fluoride toothpaste and advice on it 0.22* 0.25*        0.14*

Use of dental floss and advice on it 0.13* 0.16*        0.06
* Pearson’s correlation coefficient is statistically significant at p< 0.05 when testing r 0.

Dentists’ level of preventive input for case HR2 was positively correlated with their
knowledge of and attitudes towards preventive dental care (Table 5.5.). This
correlation was clearly evident regarding the dentists’ own frequency of using fluoride
toothpaste.
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Table 5.5. Correlations between Iranian dentists’ level of knowledge of and attitudes towards
preventive dental care and their preventive input1 for a case at high risk for caries, separately
for male (n=629) and female dentists (n=351).

Knowledge Attitudes

Action for a high-risk

case
All Men Women All Men Women

Preventive input 0.25* 0.28* 0.22* 0.16* 0.15* 0.15*

Advice on

       tooth brushing 0.09*  0.11* 0.07 0.15* 0.17* 0.08*

       use of fluoride

        toothpaste
0.18*  0.18*  0.17* 0.16* 0.16* 0.14*

       use of dental floss 0.08* 0.10 0.04 0.16* 0.18*      0.06
1 Respondents indicated level of agreement regarding implementation of each of the eight measures of
preventive care on a 5-point Likert scale. The sum of scores for the eight measures (theoretically 0-32)
represented dentists’ input toward preventive care.
* Pearson’s correlation coefficient is statistically significant at p< 0.05 when testing r 0.

Of all respondents, 56% reported that they always recommend that a smoking patient
quit the habit, 32% reported they did this occasionally, 9% seldom, and 3% reported
no activity (IV). A response of “Always recommending quitting smoking” was more
likely among female than male dentists (61% vs. 53%; p=0.01), among the older than
the younger dentists (68% vs. 54%; p=0.006), and by non-smoking rather than
smoking dentists (63% vs. 32%; p<0.001) (IV).

How strong are the perceived barriers against the provision of
preventive dental care among Iranian dentists? (V)

Of the respondents,  29 to 66% rated the items of the practice-related barrier as very
strong impediments (V). These figures for the items of the dentist-related barrier
ranged from 20 to 54%, and of the patient-related barrier, from 70 to 77%. Regarding
the practice-related barrier, 7 to 16% of the dentists stated that the items did not
inhibit them from carrying out preventive measures. For the dentist-related barrier,
these percentages varied from 8 to 29% and for the patient-related barrier, from 2 to
4% (V). As shown in Figure 5.7., for the practice- and dentist-related barriers, a
prominent gender difference appeared, in that male dentists’ score sums were higher
(p<0.001), indicating that male dentists perceive more practice- and dentist-related
barriers than do female dentists.
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Figure 5.7. Distribution of Iranian dentists (n=980) according to their perception of the strength of the
practice-, dentist-, and patient-related barriers to the use of preventive measures.

Overall, the association of the dentists’ perceived barriers with their levels of
knowledge of and attitudes towards preventive dental care was weak. For the practice-
and patient-related barriers, level of perceived barrier showed a statistically significant
positive correlation with the knowledge of female dentists. A statistically significant
negative correlation appeared between dentist-related barrier and dentists’ attitudes
towards preventive dental care (Table 5.6.).

Table 5.6. Correlations between Iranian dentists’ (n=980) perception of the strength of the
practice-, dentist-, and patient-related barriers to the use of preventive measures and the
dentists’ level of knowledge of and attitudes towards preventive dental care.

Barriers by type Knowledge Attitudes
All Men Women All Men Women

 Practice-related 0.10  0.09*  0.14* -0.004 -0.006 0.15*

Dentist-related  0.08* 0.07       0.10 -0.13* -0.16* -0.01

Patient-related  0.09* 0.04  0.17* 0.005 -0.004 0.02
* Pearson’s correlation coefficient is statistically significant at p< 0.05 when testing r 0.

Practice-related Dentist-related Patient-related
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6. DISCUSSION

Main findings
In total, most of the Iranian dentists showed an acceptable level of knowledge
regarding  the  roles  of  sugar,  sealants,  and  water  fluoridation  on  dental  caries.  Some
weaknesses,  however,  emerged  in  their  knowledge  of  the  role  of  topical  fluoride  in
preventive dental care and of aspects of dental caries initiation and development. The
dentists demonstrated high positive attitudes towards preventive dental care,
especially regarding its benefits for the community. While the majority of the dentists
reported an appropriate level of oral health behaviour regarding their use of fluoride
toothpaste and their being non-smokers, almost half did not reach the recommended
level of tooth brushing and consumptions of sugary snacks.

A high tendency was found among the dentists to restore enamel caries, but the
majority of them agreed with applying well-known preventive measures for their
patients. The barriers most often perceived by the dentists to the provision of
preventive dental care were related to patient and practice factors. No clear correlation
appeared regarding the dentists’ own oral health behaviour and their knowledge of
preventive dental care. Dentists’ knowledge showed a positive association only with
their tooth brushing. Dentists’ attitudes towards preventive dental care, however, were
clearly associated positively with levels of activities for their own oral health.
Dentists’ knowledge correlated positively with their preventive practice for patients,
which gives support to the second hypothesis, but without differentiation according to
patients’ need.

Methodological aspects of the study
The subjects were participants in two large annual dental congresses in Iran. Such
meetings are important events for dentists from all parts of the country, also to collect
credits for renewing their practice license. Unfortunately, no reliable data on
registered dentists in Iran are available, and a mail survey which could have used
random sampling was thus out of the question. The present method, therefore, was the
most feasible way to reach the dentists. The current data on respondents’ background
reflect well the FDI information on Iranian dentists (FDI 2000), thus allowing the
present sample to be considered as fairly well-representative of Iranian dentists. On
the other hand, a questionnaire survey in meetings is shown (Jiwa et al. 2004) to be a
valuable approach with no significant difference from postal surveys, and
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furthermore, it is relatively easy to administer, and responses can be gathered rapidly.
However, some over-representation may occur regarding those dentists being more
interested in the preventive aspects of dentistry and thus feeling themselves more
confident and knowledgeable in responding.

Since the respondents were all dentists, questioning them on dentistry-related topics,
limits probable biases related to misconceptions and errors (Helöe 1972) and incorrect
answers (Sjöström et al. 1999). Nevertheless, limitations due to the characteristics of
questionnaire surveys, which may not necessarily reveal the real behaviour of the
respondents, still exist. Thus, socially acceptable answering (Sjöström and Holst
2002) may have occurred among the respondents, which would produce a too-
optimistic picture of the present situation.

The questionnaire was developed based on instructions for a valid questionnaire in
Chadwick et al. 1984, and Heikkilä 1999. In order to increase the reliability and
validity of the data, some revisions were made in the contents of a initial
questionnaire  after  discussions  with  ten  dentists.  The  practicability  of  the  study  was
also tested by conducting a pilot study in a dental congress prior to the main study.
The patient paper cases were described in detail and supplemented with schematic
drawings for the assessment of the dentists’ restorative treatment threshold.
Instructions for the answering the questionnaire were clear to facilitate reliable
answering. The high reliability coefficients (Cronbach alpha) indicated an acceptable
internal consistency for the tools used in each section.

The knowledge statements were based on a questionnaire which was used earlier for
dentists (Tseveenjav 2004) and on scientific evidence from a text book (Fejerskov and
Kidd 2003). This should improve the validity of the statements. The Semantic
Differential, used in this study, has been recognised as a valid and reliable method for
measuring attitude (Heise 1970, Rosenberg et al. 1996) and has largely been used in
the field of dentistry for assessing attitude (Petterson 1975, Rosenberg and Thompson
1976, Dugas et al. 2002).

Dentists’  answers  to  questions  in  a  questionnaire  survey  do  not  always  reflect  their
real practices (Kay et al. 1992, Mejàre et al. 1999), but, studying dentists’ treatment
decisions in actual practice, which is influenced by many dentist-, patient-, and
practice-related factors, is unfeasible (Bader and Shugars 1992). The present study,
therefore, used hypothetical cases, a method tested earlier (Mejàre et al. 1999, Tveit et
al. 1999, Domejean-Orliaguet et al. 2004) with a detailed description of patient age,
dental status, and regularity of dental visits, together with schematic drawings of
radiographs to make the cases more universally understandable. Furthermore, cases at
either high or low risk of caries were employed to highlight differences in treatment
decisions among dentists.
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Results of the study

Dentists' knowledge of preventive dental care
Dentists’ knowledge plays the key role in their clinical decisions (Bader and Shugars
1995), and they need to update their knowledge to keep pace with fast developments
in dental sciences (McGlone et al. 2001). Accurate knowledge will enable dentists to
make appropriate decisions about their patients’ health. The dentists were generally
aware of the effect of sugar, sealants, and water fluoridation on dental caries, which is
in line with recent findings for Mongolian dentists (Tseveenjav 2004). Similar
findings were reported among the dental students in Iran (Khami et al. 2007a) and
Mongolia (Tseveenjav 2004). This indicates that dental education seems to be
successful in this respect.

On the other hand, dentists’ knowledge of the role of fluoride in caries prevention and
of some aspects of caries initiation and progression appeared inadequate. This was
well reflected regarding their knowledge of the role of fluoride in caries prevention in
comparison to tooth brushing technique. According to the opinion of a group of
experts (Bratthall et al. 1996), fluoride plays a more important role in caries
prevention than does brushing per se. The inadequacy may be due to the
overemphasis upon oral hygiene aspects and underestimation of the significant role of
fluoride in caries prevention in the current Iranian dental curriculum (Khami 2007). A
similar reason has been proposed for the underestimation of the role of fluoride by
dentists in Korea (Moon et al. 1998), in Ontario, Canada (Lewis and Main 1996), and
in Mongolia (Tseveenjav 2004).

Furthermore, new understanding about the mode of action of fluoride on tooth
surfaces has led to recommendations of minimum rinsing after brushing with fluoride
toothpaste for a longer effect of fluoride on the teeth (Ellwood and Fejerskov 2003).
Unfortunately, this simple and useful oral health message seems to be neglected by
more than half the dentists. Similar deficiencies in this respect have recently been
reported for Iranian dental students (Khami et al. 2007a) and dental educators (Khami
et al. 2007b).

For dental professionals, continuing education is a professional and ethical obligation
to remain current with today's fast developing science (Mersel 2007). Dentists’
knowledge diminishes and becomes out of date as time passes after graduation
(Eijkman and deWith 1980, Moon et al. 1998). This suggests a need for appropriate
continuing education programmes. Post-graduate education, if provided properly,
should improve dentists' knowledge (Farsi 1999, McGlone et al. 2001), although,
participation in continuing education had no impact on dentist's knowledge either
among Mongolian dentists (Tseveenjav 2004) or among dentists in the present study,
probably due to the poor content or method of delivery.
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The dentists in this study, like Korean (Moon et al. 1998) and Mongolian dentists
(Tseveenjav et al. 2004), tended to underestimate the role of fluoride in caries
prevention, while in Finland, dentists have regarded the use of fluoride toothpaste as
an important caries-preventive measure (Vehkalahti and Widström 2004). In any case,
the important role of fluoride in caries prevention (Marinho et al. 2003c, Twetman et
al. 2003) should be emphasised in dental curricula and in any continuing education
programmes.

Dentists' attitudes towards preventive dental care
Dentists' attitudes towards prevention have received much attention in recent years
especially regarding smoking cessation and oral cancer prevention (Stacey et al. 2006,
Gajendra et al. 2006, Kujan et al. 2006). Attitudes are a prerequisite for performance
and action (Brown et al. 2002). The more positive the dentists’ attitudes towards
optimal  oral  health  the  greater  their  activities  are  expected  to  benefit  their  own oral
health and also their patients'. Overall, the dentists in the present study showed
positive attitudes towards preventive dental care, especially regarding its benefits for
the community. This can be considered as a positive sign of their greater interest in
involvement in preventive dental care.

On the other hand, the dentists did not find preventive dental care to be financially
beneficial or personally reputable. Similar findings have been reported in a study on
dentists in the UK (Holloway and Clarkson 1994).  These attitudes among dentists
may originate from perceived barriers in their practice, such as inadequate
reimbursement (Pine et al. 2004), time limitation because of high demand for curative
care (Tseveenjav et al. 2005), or unwillingness of the patients to pay for prevention
(Tomlinson and Treasure 2006).

Generally, female dentists demonstrated more positive attitudes towards preventive
dental care. This may be due to the different beliefs and values, personal needs, and
behaviour among men and women (Schafer and Tait 1986, Brown et al. 2002). These
attitudes among women towards preventive dental care are in line with several other
study findings (Murtomaa et al. 1990, Kärkkäinen 1997, Murray 2002, Brennan and
Spencer 2005), and may indicate their greater interest in preventive care compared to
their male colleagues.

Added to the importance of dentists' knowledge of and attitudes towards preventive
dental care is their role as supervisors of dental auxiliaries. Besides their direct role in
oral health promotion of patients, dentists should transfer their updated preventive
knowledge to dental auxiliaries. Although Iran has few dental hygienists, dentists'
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supervision of "health workers'" and the dental assistants' activities, and dentists'
actions in the provision of oral health instructions to school teachers can be
considered as having a good potential concerning the promotion of the oral health of
the Iranian people.

Dentists’ own oral health behaviour
Dentists are expected to exhibit the best oral health behaviour, since they are exposed
to scientific knowledge on oral diseases; moreover, they should act as leaders for the
oral health promotion of their patients. These dentists’ oral health behaviour fall,
however, far below this expectation. While there is a sufficient evidence for the
effectiveness of twice-a-day tooth brushing (Chestnut et al. 1998, Pine et al. 2000)
with fluoride toothpaste (Twetman et al. 2003, Marinho et al. 2003c) for caries
prevention, only 59% of the dentists in the present study reported the habit of
brushing their teeth twice a day. This is far below the percentages among dentists in
the USA (73%) (Merchant et al. 2002) and in Mongolia (81%) (Tseveenjav et al.
2004). This situation calls for more emphasis on the role of behavioural aspects of
oral health in dental education.

Based on their professional education, dentists are expected to have better oral health
behaviour even when compared with highly-educated lay people. In comparison with
other countries, 76% of highly-educated people in Denmark (Christensen et al. 2003)
and 65% in Finland (Helakorpi et al. 2005) have reported twice-a-day tooth brushing,
which exceeds that reported by the present dentists.

The low percentage of reported twice daily tooth brushing by the present dentists,
who are general practitioner, is similar to the findings from a recent study on Iranian
dental educators (Khami et al. 2007b) and dental students (Khami et al. 2007a). This
may  stem  from  the  low  emphasis  in  Iranian  dental  education  regarding  the  positive
effect of good oral hygiene.

According to the scarce data for dentists in other countries, however, Iranian dentists’
oral health behaviour is otherwise well comparable: The percentage of daily flossing
is similar to that in the USA (Merchant et al. 2002) and in Mongolia (Tseveenjav et al.
2004), while the percentages for always or almost always use of fluoride toothpaste,
less-than-daily use of sugary snacks, and following of ROSC exceed those of
Mongolian dentists (Tseveenjav et al. 2004).

The female dentists of the study generally reported more optimal oral self-care, in line
with many previous studies on the lay-people, e.g., in Japan (Kawamura et al. 1999),
the UK (Treasure et al. 2001), and Finland (Suominen-Taipale et al. 2000), which
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indicates a predominance of women in nearly all aspects of oral self-care. However,
female dentists reported eating sugary foods between main meals more frequently
than did male dentists.

The reported percentage of cigarette smoking among these Iranian dentists was above
the average according to an international comparison of dental professionals (Smith
and Leggat 2006) and even higher than that reported for Iranian lay-people (18% vs.
16%) (Mosavi-Jarrahi et al. 2004). As members of the health profession, dentists,
should be aware of the health hazards of smoking, and should act accordingly.
Therefore, more emphasis on the health hazards of smoking in Iranian dental
education is necessary. As expected, the non-smoking dentists seemed more
concerned about their oral health than were the smokers, given that they followed
most oral self-care measures more frequently.

The Iranian dentists seemed to rely on themselves for dental check-ups, since the
reported percentage of dental check-ups in the present study (41%) was lower than
that of the Mongolian dentists (75%) (Tseveenjav et al. 2004) and to highly-educated
lay-people in Finland (65%) (Helakorpi et al. 2005). Regular dental check-ups are
recommended for optimal oral health (Ismail et al. 1994, Rechards and Ameen 2002),
and all dentists need to visit a colleague for their dental check-ups since a self check-
up would certainly not result in adequate diagnoses.

Dentists’ restorative treatment threshold
There was an alarmingly strong tendency towards restoring enamel caries among
these dentists. Previous reports on dentists who would fill an enamel lesion in a low-
risk patient show a wide range of percentages from 88% (Domejean-Orliaguet et al.
2004) down to 55% (Tan et al. 2002), 28% (el-Mowafy and Lewis 1994), 20%
(Nuttall and Pitts 1990), 18% (Tveit et al. 1999), and 5% (Mejàre et al. 1999). Such a
wide range may indicate difficulties in standardising the circumstances for studying
treatment decisions of those dentists, rather than the actual differences in their clinical
dental practices.

Recently, significant evidence has emerged for the possibility of arresting caries even
for high-caries cases (Anusavice 1997, Papas et al. 1999). Nevertheless, the present
results indicate that Iranian dentists offer small opportunity for arresting of caries
lesions confined to the enamel, probably as a result of over-emphasising on restorative
dentistry in their dental curriculum. No comparisons with dentists’ practices from
other countries are, however, possible because all the previous studies have dealt only
with low-caries cases.
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Dentists’ restorative decisions are expected to improve if they receive appropriate
information in a regular manner through their continuing education. Dentists with
more frequent participation in postgraduate courses are shown to be more
conservative in their restorative decisions (Traebert et al. 2005, 2007). As in many
other  countries,  today’s  dentists  in  Iran  were  trained  according  to  a  curriculum  that
strongly emphasised restorative treatments. Moreover, the Iranian remuneration
system provides no support for a preventive approach. Both these aspects may have
affected the current picture of the dentists’ decisions as to the stage at which a caries
lesion requires restoration.

The present results revealed that women are less invasive in treating proximal lesions
in a low-caries case. This gender difference is in line with the finding by Tan et al.
(2002) and may indicate female dentists’ higher interest in providing preventive
treatment, as shown earlier (Murtomaa et al. 1990, Kärkkäinen 1997, Brennan and
Spencer 2005).

Dentists’ risk-based preventive practice
The majority of the dentists agreed with applying well-known preventive measures
such as instructions on tooth brushing, flossing, use of fluoride toothpaste, and regular
dental check-ups in the high-risk case. For the low-risk case, the dentists presented
their agreement at almost similar percentages. According to recommendations for the
preventive treatment of high-risk cases (Kidd and Nyvad 2003), the dentists revealed
a tendency towards undertreatment for the high-risk case, but overtreatment for the
low-risk case. This indicates an insufficient distinction between the treatment needs of
high- and low-risk patients. Nevertheless, based on the concept of the common risk
factor approach (Sheiham and Watt 2000) all people, regardless of their risk for dental
caries, will benefit from receiving basic preventive measures. In dental practice,
however, a risk-based approach is justified in enabling dentists to target their activities
according to patient need.

To target the proper type and amount of preventive treatment, risk-based prevention is
recommended (ADA 1995), and has been verified as an effective caries management
strategy in terms of good clinical and economic outcomes for children (Bader et al.
2003, Pienihäkkinen et al. 2005, Hausen et al. 2007). However, difficulties exist in
implementing risk-based prevention, including costs of screening, unreliability of
caries prediction, difficulty in reducing the risk of high-risk patients to an acceptable
level (Hausen 1997), and need for trained allied dental personnel (Hausen et al. 2007).
In Iran with very few allied dental personnel (Pakshir 2004), this approach may be
difficult at community level. The majority of dentists in the present study agreed with
the application of basic preventive measures for both high- and low-risk patients, an
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approach justified with regard to the great contribution of decay to the DMFT of the
Iranian population (Pakshir 2004) and in line with the findings of Hausen et al.
(2000), based on their two-year clinical trial suggest basic prevention for all.

 Despite  the  well-known  effect  of  fluoride  supplements  for  the  high-risk  patients
(Kidd and Nyvad 2003), some 20-50% of the dentists studied seemed to
underestimate the value of home-use of NaF mouthwash and of the chair-side
application of fluoride gel for caries management. Neglecting the use of fluorides may
be in part explained by the lower involvement of those dentists in updating their
knowledge of preventive dental care.

The high frequencies of agreement of these dentists with the recommendation to
provide instruction on tooth brushing and the use of fluoride toothpaste indicates that
they recognize the value of these two preventive measures (Bratthall et al. 1996). In
addition,  almost  all  of  the  dentists  agreed  with  the  advice  on  flossing  for  both  the
high-risk and the low-risk cases. This may be a sign of their concern about problems
related to the presence of proximal caries among their patients.

Half the dentists reported that they always advised smoking patients to quit smoking.
This finding is comparable to the results of studies of dentists in U.S. (Dolan et al.
1997) and in Norway (Lund et al. 2004). The finding in the present study that
involvement in smoking cessation was higher among the female dentists is in line
with the results of a study on the Norwegian dentists (Lund et al. 2004). The greater
involvement of non-smokers than of smokers in smoke cessation is in line with the
results of a study on Finnish dentists (Telivuo et al. 1991). These two reports and
findings of the present study indicate that female and non-smoking dentists are more
knowledgeable about the health hazards of smoking and, consequently, have more
positive attitudes towards supporting their patients to quit smoking.

Dentists’ perceived barriers to the provision of preventive dental care
The present results revealed that the dentists judged themselves as being the least
responsible, but the patients as being the most responsible for the limited provision of
preventive measures. A wide range of factors such as the prognosis of disease, clinical
benefits, the risk and costs to the patient, the economic benefits to the dentist, and the
impact on the dentist’s self-image may play a role in dentists’ treatment decisions
(Maryniuk 1990, Kay and Blinkhorn 1996) as well as in their preventive practice.
Understanding these factors would facilitate dentists’ adoption of a preventive
approach in their everyday practice.

To improve clinical dental practice in accordance with the best scientific evidence,
practitioners’ knowledge and attitudes towards care options is a central element for
change (McGlone et al. 2001). The majority of these dentists perceived the low
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priority of preventive dentistry in their dental education as one of the most prominent
obstacle hindering them very much or much from applying preventive measures.
More emphasis on preventive approaches in Iranian dental education is, therefore,
necessary. This need was well reflected in the neutral impact of continuing education
on the dentists’ perception of barriers to providing preventive measures. This may
indicate inappropriate information or ineffective learning among the present dentists,
since recent reports show a positive correlation between gathering information
through continuing education and its influence on dentists’ use of preventive
practices, at least regarding the use of sealants (Main et al. 1997, McGlone et al.
2001).

Dentists have accepted patients’ preferences as an important factor influencing their
treatment decisions (Grembowski et al. 1988, Brennan and Spencer 2005). Patients
seem, however, to prefer restorative care over extraction (Kelly et al. 2000). On the
other hand, they seem to be reluctant in seeking preventive dental care: in the USA,
only 32% of the population have had a dental visit for preventive care within one year
(Goodman et al. 2005). In line with this, the majority of these dentists perceived
patients’ poor appraisal of preventive treatment as a barrier to preventive practice. It
should, however, be borne in mind that dentists have an ethical responsibility to
emphasize the significance of prevention to their patients at each dental visit.

A dentist’s delivery pattern is influenced by practice-related factors (Pine et al. 2004),
among which is the clear impact of patients’ insurance status (Brennan and Spencer
2005).  In  Australia  and  the  USA,  the  likelihood to  receive  preventive  dental  care  is
higher among the insured than among the non-insured patients (Brennan et al. 1997,
Yu et al. 2002, Goodman et al. 2005). Accordingly, the Iranian dentists cited the non-
coverage of preventive measures by dental insurance companies as one of the most
important impediments to the provision of preventive measures. Since dental
attendance is positively associated with having dental insurance (Bayat et al. 2006,
Bhatti et al. 2007), more emphasis on preventive dental care would likely appear if
dental insurance in Iran were to cover preventive measures as well as any operative
treatments.

The availability of suitable educational material for patients’ oral health education
could reduce barriers to providing preventive measures by increasing patients’
knowledge and facilitating dentists’ incorporation of the preventive practices. The
necessity for such educational material has been addressed in the previous studies
(Alexander 2000, Kwan 2000). In line with the Mongolian dentists (Tseveenjav et al.
2005), the dentists in present study also seemed to understand this need well.
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The noteworthy influence of financial factors on dentists’ willingness to provide
preventive measures (McGlone et al. 2001) was clearly reflected in the responses by
the Iranian dentists. Similar findings have been reported by Welsh dentists regarding
insufficient remuneration as the main barrier to the provision of preventive care
(Tomlinson and Treasure 2006), and by a group of UK dentists reporting financial
factors as the most important facilitators for the improvement in dental practice  (Watt
et al. 2004b). Additional reimbursement for prevention can be understood to
encourage more preventive practices by dentists. However, this conception has been
shown not to affect dentists' everyday practice in Washington state, USA (Fiset et al.
2000).

The female dentists studied seemed more interested in using preventive measures than
were their male counterparts. This (Murtomaa et al. 1990, Brennan and Spencer
2005), along with the current increase in the number of women entering the dental
profession (Murray 2002, del Aguila et al. 2005), may affirmatively affect dental
practice and employment of the preventive measures.
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7. CONCLUSIONS AND RECOMMENDATIONS

Conclusions
There is room for Iranian dentists to improve their knowledge of and their attitudes
towards prevention in order to enable and encourage them to provide their patients
with preventive care.

More emphasis on the behavioural aspects of oral diseases is needed in Iranian dental
education to encourage dentists to adopt optimal oral self-care. The present findings
on the dentists’ restorative treatment threshold call for greater emphasis on a
preventive approach in caries management in dental curriculum and in continuing
education programs.

To meet each patient's need and to target resources appropriately, the preventive
approach should be emphasised in the dental curricula and in the continuing education
programmes. Furthermore, developing comprehensive guidelines for preventive
practice would be helpful. In order to diminish barriers to the provision of preventive
dental care, factors that influence dentists’ preventive practice should be compre-
hensively examined.

Recommendations
Dental  education  should  put  greater  emphasis  on  the  prevention  of  oral  diseases  to
provide dentists with enough knowledge and motivation to apply a preventive
approach in their dental practice. Preventive aspects should be included and
emphasised  in  all  aspects  of  dental  curricula  and  continuing  education.  In  order  to
emphasize the role of preventive dental care in dental practice, active learning
opportunities should be sought in which to discuss new scientific achievements in this
field.

The oral health delivery system should encourage preventive practice as dentists’
daily duty. Barriers to the provision of preventive dental care should be explored and
removed, and health authorities should reimburse for preventive measures as an
important and essential part of dental treatment. Smoking cessation activities should
be integrated in all dentists’ practice.

Health authorities should enforce monitoring and surveillance system of dentists’
treatments in order to collect data on dentists’ practice patterns. The dental
professional registry in Iran should be improved to facilitate studies on the dentists
and their dental practice.
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8. SUMMARY

The general aims of this study were to investigate the preventive orientation of Iranian
dentists and to explore perceived barriers for applying preventive dental care.

The present study was carried out among Iranian general dental practitioners by
means of a self-administered questionnaire. The target population comprised
participants  of  two major  dental  congresses  in  Tehran,  Iran,  one  in  December  2004,
and the other in July 2005. In total, 1033 dentists completed the questionnaire, of
which 980 were eligible for the present study; their mean age was 37.3 years, and
64% were men.

The survey was conducted anonymously. During the meeting days the dentists filled
in and returned the questionnaire which covered aspects such as the following:
knowledge of caries prevention, attitudes towards preventive dental care, oral health
behaviour, restorative treatment threshold, risk-based preventive practice, involve-
ment in smoking cessation, perceived barriers for carrying out preventive dental care,
practice-related information, activity in continuing education and background
information.

Main findings are as follows:
Knowledge of and attitudes towards preventive dental care
The Iranian dentists are generally aware of the role of sugar, sealants, and water
fluoridation in prevention of dental caries but underestimate the role of fluoride
toothpaste. They also displayed their most positive attitudes towards preventive dental
care by describing it as being useful and valuable for the community and being a
scientific subject. Generally, female dentists demonstrated more positive attitudes
towards preventive dental care than did males.

Oral health behaviour
More than half these dentists reported brushing their teeth at least twice daily,
consuming sugary snacks less frequently than daily, and dental flossing daily; three-
fourths reported using fluoride toothpaste regularly and being non-smokers, and 41%
reported having visited a dentist for a routine dental check-up during the last year.

Restorative treatment threshold
For the high-caries Patient Paper Case (PPC), the vast majority of Iranian dentists and
for the low-caries case, about one-third of them reported drilling a proximal caries
lesion  confined  to  the  enamel.  Furthermore,  women  reported  less  restoratively
invasive solutions for treating proximal lesions in a low-caries case.



68

Risk-based preventive practice and smoking cessation activities
The majority of our dentists agreed with applying well-known preventive measures
such as instructions on tooth brushing, flossing, use of fluoride toothpaste, and regular
dental check-ups in the high-risk (HR) case. For the low-risk (LR) case, the dentists
presented their agreement at almost similar percentages. Regarding recommendations
for the preventive treatment of high-risk cases, the respondents would have tended to
undertreat the HR case but overtreat the LR case. Of all respondents, 56% reported
that they always recommend to a smoking patient to quit the habit.

Perceived barriers for carrying out preventive dental care
Of the respondents,  29 to 66% rated the items of the practice-related barrier as very
strong impediments. Corresponding figures for the items of the dentist-related barrier
varied from 20 to 54%, and of the patient-related barrier, from 70 to 77%.
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11. APPENDIX 1.

Questionnaire (translation)

The original questionnaire in Persian can be provided upon request.
E-mail: hadi.ghasemi@helsinki.fi   or   hadi1032@yahoo.com

Preventive orientation and caries management by Iranian dentists

Dear dentists,
The final goal of present study is to evaluate the situation of preventive dentistry in Iran, in order to
provide scientific evidence for the promoting oral health of the Iranian population. The questionnaire
concerns preventive dentistry in daily practice of Iranian dentists.

Before answering the questions, please take note of the following:
1. The present research is one of the studies of Shaheed Beheshti Dental School, which is being carried
out with the co-operation of and under the supervision of the Department of Oral Public Health,
Institute of Dentistry, University of Helsinki.
2.  As  you can  see,  there  is  no  need to  write  your  name and your  address  on  the  questionnaire.  Rest
assured that your answer will be used only for the research purposes.
3. The researchers are not going to criticize your practice or your attitude, so please answer the
questions completely freely and precisely.
4. We consider your opinions to be very important, and your thoughts that are reflected in your answers
will be used for oral health promotion of our population.
5. Many national and international studies (like the present study) have been done all over the world,
and dentists' opinions have been used for improving various aspects of dentistry (like the content of the
educational curriculum, training dental manpower, management of the oral health care delivery system,
oral health economics, and so on). This serve to promote public oral and dental health, so your
participation in this study will have a great effect on development of public oral health in particular and
the science of dentistry in general.

Thank you for your participation
Dr. Hadi Ghasemi
Department of Community Oral Health
Shaheed Beheshti Dental School
Tel: 021-22421813
E-mail: hadi.ghasemi@helsinki.fi
             hadi1032@yahoo.com

Department of Oral Public Health
Institute of Dentistry

University of Helsinki
Finland

Department of Community Oral Health
School of Dentistry

Shaheed Beheshti Medical University
Iran
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1. Please answer these questions.

1.1. Your gender: Male     Female

1.2. Your year of birth: ….

1.3. Location of dental practice: -Tehran     -Other city (please write its name)…..

1.4. How long have you been working as a general dental practitioner?
       In the public sector …..(years)
       In the private sector …..(years)

1.5. Which dental school did you graduate from and in which year? (Please write its name and year)

1.6. Have you got a higher educational degree (relating to dentistry) other than general dentistry?
 (Put a check mark on those you have)
  - Masters Degree
  - PhD
  - Speciality in dentistry
  - None

1.7. What is your current job? (Please put a check mark in those that fit you).
- Self-employed general dental practitioner (GDP) in private office
- GDP in private clinic employed by someone
- GDP in charity clinic
- GDP in public clinic employed by government
- GDP in public clinic completing mandatory practice stage
- GDP in dental school as a teacher
- No clinical work presently

1.8. If you work in private office, are you working in a rented office?
-Yes
-No
-I don't work in a private office

1.9. On average, how many hours do you work per week?
   In the public sector …..(hours)
   In the private sector …..(hours)

1.10. Which of these personnel at your workplace help you in giving patients oral health instruction?
  - Dental hygienist
  - Dental nurse with university certificate
  - Assistant (without university certificate)
  - Secretary
  - No one

 1.11. Does anyone at your workplace help you in performing the following measures on patients?
  (Professional tooth cleaning, applying topical fluoride, placing fissure sealant)
  - Dental hygienist
  - Dental nurse with university certificate
  - Assistant (without university certificate)
  - Secretary
  - No one

1.12. Which of the following scientific dental journals do you usually read?
  - Oral and dental health journal
  - Journal of dentistry, Iranian Dental Association
  - Scientific dental journals from Iranian dental schools
  - Foreign scientific dental journals
  - Other scientific dental journals (please write the names)…..
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  - Any scientific medical journals (please write their names)…..
  - None

1.13. When was the last time you attended a continuing education course on caries prevention?
 - Within the last year
 - During the past 2-5 years
 - More than 5 years ago
 - Never
 - Don't know

1.14. Are you interested in attending continuing education courses on caries prevention in the future?
 - Yes
 - No
 - No idea

2. Please describe your attitude (perception) toward general meaning of "preventive dentistry".
Note that for each quality you are to circle the one number which best describes your perception in
terms of that particular quality. For example, if you think that preventive dentistry is completely
“Costly for dentists”, select no.1, and if it is “Completely beneficial for dentists” no.7, and if between
these two extremes, select a suitable number from 2 to 6.

                     Unscientific subject    1       2       3       4       5       6       7    Scientific subject

Not efficient practice for dentists    1       2       3       4       5       6       7    Efficient practice for dentists

                    Difficult for dentists    1       2       3       4       5       6       7    Easy for dentists

            Not attractive for dentists    1       2       3       4       5       6       7    Attractive for dentists

                       Costly for dentists    1       2       3       4       5       6       7     Beneficial for dentists

             Disreputable for dentists    1       2       3       4       5       6       7     Reputable for dentists

          Useless for the community   1       2       3       4       5       6       7     Useful for the community

      Worthless for the community   1       2       3       4       5       6       7     Valuable for the community

 Not essential for the community   1       2       3       4       5       6       7      Essential for the community

3. Please put a "×" on the option which best describes you:

3.1. How often do you usually brush your teeth?
   - Irregularly or never
   - Once a week
   - A few (2-3) times a week
   - Once a day
   - More than once a day

3.2. Do you use toothpaste containing fluoride, while brushing?
   - Always or almost always
   - Rather often
   - Seldom
   - Not at all

3.3. How often do you floss your teeth?
   - Not at all
   - Occasionally
   - A few (2-3) times a week
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   - Once a day
   - More than once a day

 3.4. How often do you eat sugar-containing snacks or drinks (other than tea) between your main
meals?
   - About 3 times a day or more
   - About twice a day
   - About once a day
   - Occasionally; not every day
   - Rarely or never eat between meals

3.5. What do you do for your own dental check-ups?
 - I do it myself.
 - I visit a dentist.
- I feel no need for it.

3.6. When was your most recent dental check-up?
   - Within 6 months
   - 6 months to one year ago
   - 1 to 2 years ago
   - 2 to 5 years ago
   - More than 5 years ago
   - Never
   - Do not remember

3.7. How often do you advise a smoking patient to quit that habit?
   - Always
   - Occasionally
   - Seldom
   - Not at all

3.8. Do you smoke cigarettes?
   - No, I have never smoked at all.
   - No, I used to smoke before, but now I have stopped.
   - Once a month or less
   - A few times (2-3) a month
   - A few times (2-3) a week
   - Once a day or more

3.9. Do you smoke a pipe?
   - No, I have never smoked at all.
   - No, I used to smoke before, but now I have stopped.
   - Once a month or less
   - A few times (2-3) a month
   - A few times (2-3) a week
   - Once a day or more

3.10. Do you smoke water-pipe?
   - No, I have never smoked at all.
   - No, I used to smoke before, but now I have stopped.
   - Once a month or less
   - A few times (2-3) a month
   - A few times (2-3) a week
   - Once a day or more
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4. Suppose you have two patients with the following characteristics:

Patient A: 20 years old, with teeth   having been filled, teeth  having been extracted,

and teeth  are having proximal caries, irregular dental visits, and poor oral hygiene.

Patient B: 20 years old, with teeth  having simple class-one occlusal fillings, no proximal caries,
regular annual dental visits, and good oral hygiene.

At which stage from among the following alternatives, would you begin to drill the tooth for placement
of the filling? (define your selection only by putting a cross mark ”×” in the right column).

The figures illustrate different radiographic stages of caries progression. The example refers to the
distal surface of an upper second premolar.

   Stage of caries lesion Schematic drawing Patient A
Radiolucency limited to outer half of enamel

Radiolucency limited to inner half of enamel

Radiolucency with evident extension in outer half of dentine

Radiolucency with evident extension in inner half of dentine

   Stage of caries lesion Schematic drawing Patient B
Radiolucency limited to outer half of enamel

Radiolucency limited to inner half of enamel

Radiolucency with evident extension in outer half of dentine

Radiolucency with evident extension in inner half of dentine

5. What is your opinion about the following statements? Please put a "×" on the best one.

5.1. Fluoridation of drinking water in regions with low fluoride is an effective, safe, and efficient way
to prevent dental caries.
   - Strongly agree
   - Agree
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   - Disagree
   - Strongly disagree
   - Don't know

5.2. The frequency of sugar consumption plays a greater role in producing caries than does the total
amount of sugar consumed.
   - Strongly agree
   - Agree
   - Disagree
   - Strongly disagree
   - Don't know

5.3. Sealant is effective in prevention of pit and fissure caries in newly erupted molars.
   - Strongly agree
   - Agree
   - Disagree
   - Strongly disagree
   - Don't know

5.4. A restored tooth is more likely to be lost than is a sound one.
   - Strongly agree
   - Agree
   - Disagree
   - Strongly disagree
   - Don't know

5.5. Rinsing teeth with less water after tooth brushing will increase the effect of fluoride that is in the
toothpaste.
   - Strongly agree
   - Agree
   - Disagree
   - Strongly disagree
   - Don't know

5.6. Examining a newly erupted tooth with a sharp explorer will damage enamel rods and predispose
the tooth to caries.
   - Strongly agree
   - Agree
   - Disagree
   - Strongly disagree
   - Don't know

5.7. A white- or brown-spot lesion that is visible on a wet tooth surface has penetrated all the way
through the enamel.
   - Strongly agree
   - Agree
   - Disagree
   - Strongly disagree
   - Don't know

5.8. The use of fluoride toothpaste is more important than brushing technique in preventing caries.
   - Strongly agree
   - Agree
   - Disagree
   - Strongly disagree
   - Don't know

5.9. Having dental problems can lead to general health problems.
   - Strongly agree
   - Agree
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   - Disagree
   - Strongly disagree
   - Don't know

6. How much do the following factors impede you in carrying out preventive measures (i.e.
application of topical fluoride, oral health instruction, diet counselling, and fissure sealant
therapy) for your patients? And if you think of more factors other than those mentioned, please write
them down at the end of this part.

6.1. Patients have poor knowledge of the potential of caries prevention.

   Very much              much             little                 very little      Not at all

6.2. Patients are unwilling to pay for preventive care.

   Very much              much             little                 very little      Not at all

6-3- Patients ignore regular dental visits.

   Very much              much             little                 very little      Not at all

6.4. Patients' poor oral health is an obstacle to preventive care.

   Very much              much             little                 very little      Not at all

6.5. Dental insurance covers no preventive measures.

   Very much              much             little                 very little      Not at all

6.6. Dental auxiliaries are in charge of preventive care.

   Very much              much             little                 very little      Not at all

6.7. Preventive care gives dentists no / minor esteem.

   Very much              much             little                 very little      Not at all

6.8. Preventive care is not profitable for dentists.

   Very much              much             little                 very little      Not at all

6.9. Preventive dentistry has low priority in dental education.

   Very much              much             little                 very little      Not at all

6.10. Materials needed for preventive dentistry are not easily available.

   Very much              much             little                 very little      Not at all

6.11. Printed material for dental health education is scarce.

   Very much              much             little                 very little      Not at all

6.12. Traditionally, dentistry relies on treatment, not on prevention.

   Very much              much             little                 very little      Not at all

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

7. In each of the following cases, express your idea about any of the choices for the patients in
order to conduct the best preventive protocol for that patient.
 Circle only one number for each choice.

 Patient: 18-year-old boy with no systemic or mental problems.

Teeth were filled last year, and teeth  have  dentinal  caries  (as  can  be  seen  in
radiographs). Plaque exists on the surface of the teeth. In his history he says that his father is a

factory worker. His main complaint is a transient pain in tooth  when drinking very cold water.
He says that he does not brush regularly.
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1. Oral health instructions about the importance and proper
     method and time of brushing.

Disagree 1 2 3 4 5 Agree

2. Advice on using fluoride toothpaste. Disagree 1 2 3 4 5 Agree
3. Teaching about flossing (importance and method). Disagree 1 2 3 4 5 Agree
4. Advice on home use of NaF 0.2% mouthwash once a week. Disagree 1 2 3 4 5 Agree
5. Applying chair side fluoride gel twice a year. Disagree 1 2 3 4 5 Agree
6. Professional cleaning of teeth (prophylaxis) Disagree 1 2 3 4 5 Agree
7. Trying to change dietary habits Disagree 1 2 3 4 5 Agree
8. Defining follow up intervals at 3-6 months. Disagree 1 2 3 4 5 Agree

 Patient: 22-year-old girl with no systemic or mental problems. She has a filled tooth ( ), which

has been filled 5 years ago, and a decayed tooth ( ). There is no evidence of any other caries in
radiographs and examination. She is a medical student and says she brushes regularly. Her main

complaint is "having a decayed tooth” ).

1. Oral health instructions about the importance and proper
     method and time of brushing.

Disagree 1 2 3 4 5 Agree

2. Advice on using fluoride toothpaste. Disagree 1 2 3 4 5 Agree
3. Teaching about flossing (importance and method). Disagree 1 2 3 4 5 Agree
4. Advice on home use of NaF 0.2% mouthwash once a week. Disagree 1 2 3 4 5 Agree
5. Applying chair side fluoride gel twice a year. Disagree 1 2 3 4 5 Agree
6. Professional cleaning of teeth (prophylaxis) Disagree 1 2 3 4 5 Agree
7. Trying to change dietary habits Disagree 1 2 3 4 5 Agree
8. Defining follow up intervals at 9-12 months. Disagree 1 2 3 4 5 Agree

If you have any reactions, ideas, or suggestions about this study or preventive dentistry in Iran,
we would be happy to know your opinion; please write them down here.
………………………………………………………………………………………………………
………………………………………………………………………………………………..


