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Abstract
Objective. This study aimed to obtain the opinions of experts in Special Care Dentistry (SCD) regarding the suitability of the
Atraumatic Restorative Treatment (ART) approach for the treatment of carious lesions in persons with disability. Material
andmethods.Thirty expert participants from around the world, joining the SCDTask Force meeting, Education Committee
of the International Association of Disability and Oral Health (Antalya, Turkey, 2011), completed a questionnaire survey.
Frequency distributions of variables were analysed using Chi-Square test for differences between variables. Results. All
respondents reported having full or moderate knowledge of ART (23.3% and 63.3%, respectively) and 66.7% indicated that
they felt the technique was useful for this population. However, only 50% of respondents used the technique regularly in their
practice and five (16.7%) replied that they would never use it, even if a favourable evidence base for ART use in this population
became available. The barriers to the introduction of ART to SCD are discussed and the need for training and further research
highlighted.Conclusions. Barriers to the implementation of ART in practice were placement of the restoration under difficult
conditions and the dentist’s pre-conception of the technique as being ‘lower quality dentistry’. Experts suggested that some of
these barriers might be overcome by improving the evidence base in favour of the technique, specifically in the population with
disability.
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Introduction

Poor oral health is an acknowledged problem amongst
adults and children with disability. Inequalities
between populations with disability and the general
population have specifically been reported in terms of
high levels of untreated disease in populations with
behavioural problems affecting receipt of treatment, in
those individuals living in institutional settings and for
those patients acquiring disability later in life [1–7]. In
addition, these populations have been shown to have
very reduced access to preventive strategies [7–9].
The population of adults and children with disabil-

ity represents an extremely diverse and heterogeneous
group. One definition of the population requiring
special care in dentistry is ‘persons with a disability

or activity restriction that directly or indirectly affects
their oral health, within the personal and environmen-
tal context of the individual’ [10]. This definition is
derived from the WHO International Classification of
Functioning [11] and includes all types of impairment
and medical disability and all age groups, but restricts
the population to those with an oral health impact.
Various disabilities and activity restrictions have been
identified that negatively impact on access to restor-
ative and preventive care, the most important of which
is the ability to co-operate with treatment due to
communication difficulties and high levels of anxiety
[12–16]. When conventional treatment proves unfea-
sible and preventive strategies are not applied, treat-
ment need tends to accumulate and sedation or
general anaesthesia may become necessary. These
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techniques are costly financially and reduce the inte-
gration of persons with disability into the mainstream
healthcare system. They rarely improve access to pre-
ventive care and may limit treatment to emergency
extractions rather than to planned oral rehabilitation
[8,17–20].
A recently published systematic review concluded

that the scientific evidence regarding the effective-
ness of preventive and therapeutic strategies for
managing dental caries in people with disability
was very low [21]. The review concluded that the
Atraumatic Restorative Treatment (ART) approach
could be a realistic option to restore dentine carious
lesions in this population and could also be used as a
tool for long-term management of carious disease.
This conclusion corroborates a previous recom-
mendation to investigate the use of ART in people
requiring special needs as an alternative to traditional
care approaches when faced with behavioural
difficulties [22].
The ART approach is framed by the Minimally

Invasive Dentistry concept that aims to manage dental
caries by providing optimal preventive care and min-
imally invasive operative interventions [23]. ART
involves the removal of soft, completely demineralized
carious tooth tissues with hand instruments, followed
by the restoration of the cavity with an adhesive dental
material (currently a high-viscosity glass-ionomer)
that simultaneously seals the remaining pits and fis-
sures. In addition to the restorative aspect, the ART
approach includes a preventive aspect through sealing
caries-prone pits and fissures with a high-viscosity
glass-ionomer, the so called ART sealant [24]. The
ART approach was introduced to the dental profes-
sion some 25 years ago and has always been research-
driven, with over 190 research publications covering
all aspects of the technique since its inception [25].
ART has been adopted by the WHO as part of its
Basic Package of Oral Care (BPOC) [26]. The use of
ART has, however, been little reported in populations
with disability [21].
For any new procedure to be applied in a healthcare

system, its suitability and acceptance amongst patients
and care providers should first be investigated. The
present study was designed to obtain the opinions of
experts in special oral care regarding the suitability
of the ART approach for restoring dentine carious
lesions in patients with disability.

Material and methods

Study design

Information regarding the suitability of the ART
approach was obtained through a semi-structured
questionnaire that was presented to a group of inter-
national Special Care Dentists attending an academic
meeting on Disability and Oral Health.

Questionnaire development

No questionnaire was available in the literature regard-
ing the perception of Special Care Dentists on the
suitability of the ART approach for managing dentine
carious lesions in patients with disability. Therefore, a
questionnaire had to be developed. The prototype was
developed in English by the authors. This was then
submitted to five Special Care Dentists from different
countries with full command of the English language.
Feedback resulted in the second draft which was
developed by the authors with assistance from a bio-
statistician. This draft was presented to a focus group
of 10 Special Care Dentists from Córdoba, Argentina,
who had a good command of the English language.
Feedback resulted in the final questionnaire that was
presented to 30 delegates representing 21 different
countries during the International Association of Dis-
ability and Oral Health Task Force Meeting (SCiPE)
in Antalya, Turkey, hosted by the Association of
Dental Education in Europe in September 2011.
The questionnaire consisted of three sections.

Questions were related to: (1) background informa-
tion from the respondents regarding age, gender,
country of residence, year of graduation, experience
in treating patients with disability and their views
regarding treating caries in this population (six ques-
tions); (2) specific information about the respondents�
knowledge, attitude and behaviour regarding the use
of the ART approach (four questions); and (3)
strengths, improvements and barriers of ART (three
questions) in people with disability. All questions had
proposed answers except the question on barriers,
which was open-ended.

Statistical analysis

Data were entered into Excel� and analysis was under-
taken by a biostatistician from the Dental School in
Nijmegen, the Netherlands. Frequency distributions of
variables were calculated and a Chi-Square test was
applied to test for differences between variables. Con-
sidering the sample size, no multi-level analysis was
performed.

Results

Background information

A total of 30 participants (100% response rate),
18 females and 12 males, representing 21 different
countries (11 from European countries, four from
South America, two from North America and two
from Oceania) responded. Eighty per cent of respon-
dents had been working in the field of Special Care
Dentistry for 10 years or more. Dental services to
people with disability were provided full-time by
26.7% of respondents, between 3–4 days a week by
43.3% and 1–2 days a week by 30% of respondents
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(Table I). In asking the experts for the most important
aspects to consider when treating dentine carious
lesions in patients with disability, 96.7% responded
‘avoiding pain’, 90% stated ‘providing a sustainable
restoration’ and 86.7% opted for ‘using reliable
restorative materials’ and ‘the speed of producing a
restoration’ (Table II).

Knowledge, attitude towards and the use of ART
(Table III)

All respondents reported having some knowledge of
the ART concept. The majority reported having full
(23.3%) or moderate (63.3%) knowledge of ART.
The majority of experts (66.7%) indicated that the
ART approach may play an important role in restor-
ative care for people with disability, although nine
required further evidence (30%) and one was unsure.
Regarding the question of how often they were cur-
rently using ART, 10% responded very often, 40%
often, 30% rarely and 20% responded never. All five
continents were represented in the expert group, but
there was an uneven distribution of respondents:

23 came from developed countries and only seven
from developing countries, as defined by the Interna-
tional Monetary Fund Advanced Economies list [27].
There was no significant difference in the use of ART
between respondents from developing and developed
countries (p = ns). In addition, current use of ARTwas
not found to be related to gender, experience or
reported relative importance of certain factors for a
restoration (p = ns). Current use of ART was not
related to knowledge nor to the respondents percep-
tion of the utility of ART in this population (p = ns).
The majority of respondents felt that they would be
more likely to consider using ART if positive scientific
evidence became available (83.3%), although five
respondents were still unsure. There was a significant
difference between the 50% using the technique and
those not using it, in the replies to this question

Table I. Respondents.

Number of participants 30

Number of countries
represented

21

World regions
represented

Europe (11), Asia (4),
South America (2),

North America (2), Oceania (2)

Proportion of females 18 60%

Experience

Less than 5 years 2 6.7%

5–9 years 4 13.3%

10 or more years 24 80.0%

Days a week treating
patients with disability

1–2 days a week 9 30.0%

3–4 days a week 13 43.3%

5+ days a week 8 26.7%

Table II. Aspects considered important when treating children or
adults with disability.

Frequency
(n = 30) Percentage

Avoid pain 29 96.7%

Provide sustainable restorations 27 90.0%

Use reliable restorative procedures 26 86.7%

Speed of restorative procedures 26 86.7%

Avoid noise 22 73.3%

Avoid drilling procedures 18 60.0%

Others (minimally
invasive procedures)

4 13.3%

Table III. Knowledge, attitude and behaviour concerning ART.

Frequency
(n = 30) Percentage

Knowledge of ART

Full 7 23.3%

Moderate 19 63.3%

Vague 4 13.3%

Could ART be a reliable alternative
strategy in special needs patients?

Yes 20 66.7%

Need more scientific evidence 9 30.0%

Don’t know 1 3.3%

If reliable scientific evidence showed the
effectiveness of ART in this population
would you use it?

Yes 25 83.3%

Don’t know 5 16.7%

How often do you use ART?

Very often 3 10.0%

Often 12 40.0%

Rarely 9 30.0%

Never 6 20.0%

Table IV. Reported strengths of the ART approach.

Frequency
(n = 30) Percentage

Avoids using the drill 27 90.0%

Patient acceptance 25 83.3%

Avoids local anaesthesia 24 80.0%

Uses fluoride-releasing
restorative materials

24 80.0%

Avoids general anaesthesia 23 76.7%

Arrests cavitated lesions 21 70.0%

Others (minimally invasive procedures) 5 16.7%
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(p < 0.05), with five respondents (33.3%) not currently
using ART replying that were not sure that they would
use it even if there were positive evidence (reply: I
don’t know) compared to none of the regular users.

Strengths, improvements and barriers of ART

The answers to the question related to strengths,
improvements and barriers of the use of ART in
people with disability are presented in Tables IV–
VI, respectively. ‘Avoiding using the drill’ (90%)
was the characteristic that was most often cited as a
strength of ART. ‘Improved adhesion of glass iono-
mer to the cavity wall’ (86.7%) was the item that was
most often cited as an aspect that needed further
development. ‘Placing and following up restorations
under difficult conditions’ was the most cited barrier
(36.7%) for introducing ART as a reliable caries
management concept in children and adults with
disability. No significant difference was found
between those currently using ART or not, for opin-
ion of the strengths of the technique or for opinion of
aspects that require further development. The only
barrier that was significantly different between users

and non-users was that of preconception of ART
being a ‘lower quality’ of dentistry (p < 0.05)—this
was cited as a barrier to the introduction of the
technique by seven out of 15 regular users of the
technique compared to two out of 15 non-users.

Discussion

This study demonstrated that experts in Special Care
Dentistry report high levels of knowledge regarding
ART (87% with full or moderate knowledge) and
positive attitudes towards the technique (67% felt it
was a reliable strategy). However, in terms of behav-
iour only 50% of respondents used the technique
regularly. Given the high level of scientific evidence
in favour of the ART technique when used in other
populations [25], the gap between knowledge, atti-
tudes and behaviour in this small group of experts is
surprising. The majority of respondents identified
aspects of restorative treatment for children and
adults with disability compatible with the use of
ART (Table II). Over 70% of respondents were
also able to identify the major strengths of the tech-
nique, all of which are particularly relevant to the
population requiring special care where behaviour
management issues are often paramount. The fact
that ART can be provided without the need for local
anaesthesia, without the need for drilling, and that it
provides a fluoride-based restoration plus a fissure
sealant in one rapid session should, at least on paper,
make it the ideal technique for use in patients re-
quiring special care [28,29]. So why was the use
of this patently ‘Atraumatic’ technique not more
widespread?
The respondents identified certain aspects of the

technique that require further development, including
doubts as to the reliability of the restorative materials
and the difficulty of providing rapid but high-
quality treatment in difficult situations. Thirty per
cent felt that further scientific evidence is required
to support the use of ART in this population. This is a
laudable attitude and clinical research in the field of
disability and oral health has been raised as a major
issue to improve the evidence that underlies our daily
practice as well as the teaching at the undergraduate
and postgraduate level [30]. However, it is important
to note that there is virtually no evidence base for any
therapeutic strategies for managing dental caries in
children and adults with disability [21]. It would,
therefore, seem that behavioural barriers to the clin-
ical application of ART by special care dentists lie
more in clinical tradition and professional norms than
in any truly objective criticism of the technique. This
theory is supported by the fact that five respondents in
the present study who do not currently use ART were
still unsure if they would do so even if ‘reliable
scientific evidence showed the suitability and
effectiveness of the ART approach in this population’.

Table V. Reported aspects of ART needing further development
when used in children or adults with disability.

Frequency
(n = 30) Percentage

Improvement of the interface
cavity/restorative material

26 86.7%

Facilitation of decayed tissue
removal in difficult situations

24 80.0%

Improvement of restorative materials 24 80.0%

Time spent for an acceptable outcome 16 53.3%

Patient acceptance 13 43.3%

Others 2 6.7%

Table VI. Perceived barriers to the use of ART in children or adults
with disability.

Frequency
(n = 30) Percentage

Placing and following up restorations
under difficult conditions

11 36.7%

Pre-conception of a lower
quality dentistry

9 30.0%

Lack of knowledge or scientific evidence 8 26.7%

Fear of leaving decayed tissue behind 7 23.3%

Poor longevity of restorations or
restorative materials

6 20.0%

Dentists preference for using
high technology

3 10.0%

Not included in social insurance/
Prefer using sedation and
conventional approach

3 10.0%
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It might be hypothesized that professionals from
developed countries may use ART less frequently and
perceive it less favourably than those from developing
countries, as they may have alternative solutions to
compensate for problems of co-operation such as
access to sedation and general anaesthesia facilities.
This hypothesis was not supported by the data of this
small study as there was no difference in use of ART
between respondents from developed or developing
countries.
In the current study, respondents were asked an

open-ended question as to the perceived barriers of
the use of ART and were able to answer freely. The
free answers were then grouped according to content
into seven points. The most frequently cited barrier
was the placement of restorations under difficult
conditions—although any type of restoration can be
assumed to be difficult to place in this population
when co-operation is limited. The use of ART does
not preclude the use of conscious sedation. It is true
that the ART technique requires the restoration to be
placed into a saliva-free cavity and this reply might
therefore be related to the common conception that
amalgam placement is more ‘forgiving’ of local envi-
ronment. Dentists may be sceptical about the longev-
ity of glass ionomer restorations, although there is
now ample evidence in the literature for the use of
these materials [25,31]. Similarly, reticence may be
shown to the incomplete removal of decayed dentine.
Eighty per cent of the dentists replying to this survey
qualified over 15 years ago and it is likely that they
were all taught that decayed dentine has to be entirely
removed. Scientific opinion regarding this problem
has changed with the development of the Minimally
Invasive Dentistry concept, but application of the new
philosophy is slow even within dental universities
[32,33]. Most dentists will understandably prefer to
stay with ‘tried and trusted’ techniques that they feel
confident with. This is probably even more true when
managing patients where the dentist has to be quick
and efficient and may not be able to follow-up or
replace restorations easily. This inertia may be com-
pounded by social health systems that do not recog-
nize or reimburse ART treatment.
The most interesting of the barriers cited was the

‘preconception of lower quality dentistry’, cited by
30% of respondents. Somehow in the professional
and probably in the public psyche, highly technical,
preferably expensive, treatment has become synony-
mous with ‘quality’. Why should ART be considered
a ‘third world’ ‘second rate’ treatment? The Primary
Health Care Approach was developed by the WHO in
1978 and includes clear statements about the use of
appropriate, sustainable technology and the impor-
tance of prevention in the reduction of health inequal-
ities [34]. The development of ART has followed
these guidelines faithfully, so why should this simple,
effective, evidence-based public health measure be

shunned for fear of ‘downgrading’? This preconcep-
tion is particularly surprising as systematic reviews
have reported no difference in survival rates of single-
surface ART and amalgam restorations in both pri-
mary and permanent teeth [35,36]. It would seem that
the major issues in oral public health have yet to reach
the surgery or office where treatment decisions are
being made, even in the domain of special care
dentistry where professionals are on the forefront of
the battle against health inequalities.
The current study obviously has its limits. A small

convenience sample of dentists was consulted and the
questionnaire was not designed to provide a full
qualitative analysis of the question. However, it
may be assumed that dentists attending a special
interest group meeting might be amongst those
who tend to keep up-to-date with techniques and
therapeutic strategies. Unfortunately, the question-
naire did not ask if the respondents had received
any formal training in the technique, as this might
have increased knowledge and experience and
reduced reticence. It has always been emphasized
that training is necessary in order to be able to use
the technique efficiently and appropriately [25]. It is
also likely that the Hawthorne effect was in play—i.e.
that the respondents gave replies they thought would
please the investigator, who was known to the group.
In which case, knowledge, attitudes and use of ART
may be poorer in reality than those reported.
It is clear that the ART approach has limitations as

well as advantages for use in the population with
disability, in the same way that conventional treatment
has pros and cons. However, it is evident that a well-
designed clinical trial would be a major contribution
to determine the efficacy, feasibility and longevity of
ART restorations placed in adults and children with
disability. Further research is also necessary to identify
groups of patients for whom this technique might be
the most beneficial, in particular the dependent
elderly, pre-co-operative children, patients with intel-
lectual or mental disability and management difficul-
ties and the severely medically compromised. This
study confirms the need for such research in order to
aid practitioners in their therapeutic choices.

Conclusion

The 30 experts in Special Care Dentistry included in
this questionnaire study reported high levels of knowl-
edge regarding ART and positive attitudes towards
the technique. However, in terms of behaviour only
50% of respondents used the technique regularly.
Barriers to the implementation of ART in practice
were placement of the restoration under difficult
conditions and the dentist’s pre-conception of the
technique as being ‘lower quality dentistry’. Experts
suggested that some of these barriers might be over-
come by improving the evidence base in favour of the
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technique, specifically in the population with
disability.
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