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Abstract

Objectives People with severe intellectual or multiple disabilities (PIMD) have been receiving dental care in a specialized
unit offering special care dentistry. For most of these adult patients, the initial consultation is complaint driven. In addition,
the limited ability to cooperate due to their disabilities often means that dental treatment for these patients is usually carried
out under general anesthesia (GA). Chairside treatment attempts are the exception rather than the rule. This retrospective
study evaluated whether consistent practice of behavioral management principles and techniques embedded in a specific
dental environment enables successful dental treatment of PIMD.

Materials and methods The feasibility of chairside dental prophylaxis in PIMD (n=36) was analyzed: specific behavioral
management techniques were applied, and professional tooth cleaning (PTC) was performed in the dental chair. Clinical
data obtained from medical records and a questionnaire were analyzed.

Results All patients had severe intellectual or multiple disabilities and had previously undergone at least one dental treat-
ment under GA. Of these patients, 55.6% never had their teeth professionally cleaned before. Applying different behavioral
techniques, all patients were compliant with receiving PTC in the dental chair.

Conclusions An individualized and disability-specific treatment strategy using various noninvasive and nonpharmacological behav-
ioral guidance techniques resulted in a higher compliance rate in PIMD, which allowed chairside PTC and reduced the need for
treatment under GA.

Clinical relevance Consistent implementation of various behavioral guidance techniques and communication strategies in a
supportive environment enabled all patients to receive chairside PTC and be involved in a lifelong recall program.

Keywords Oral health - Oral hygiene - Dentistry for disabled - People with disabilities - Dental prophylaxis - General
anesthesia

Introduction intellectual or multiple disabilities (PIMD) have a higher risk

of caries and a higher prevalence of periodontitis than peo-

The number of people with disabilities worldwide is esti-
mated at over 1 billion, which is approximately 16% of the
total population [1, 2]. At the end of 2019, approximately 7.9
million people with severe disabilities were living in Ger-
many, of whom 13% had an intellectual or mental disability
and 9% had a cerebral disorder [3]. People with profound
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ple without disabilities [4—7]. The most used index to assess
caries risk is the DMF/T index (D, decayed; M, missing; F,
filled; T, teeth). Epidemiological studies show significantly
higher DMF/T values in PIMD [8—10], and PIMD still has
more missing teeth than the general population [11].

The quality of dental care services and the frequency of
dental visits are lower for people with PIMD than for those
without intellectual disabilities [12—14]. A systematic review
of the literature on dental health in adults with intellectual dis-
abilities found a persistently high prevalence of oral and dental
disease and an increased need for dental care in PIMD [15].

However, dental care for adults with disabilities is often only
provided on a complaint-based basis. Regular dental check-
ups are rare for them after the age of 18, as the responsibility
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for pediatric dental care often ends. Regular checkups during
symptom-free intervals and routine professional tooth clean-
ing (PTC) do not reflect the usual regimen in PIMD, although
the UN Convention on the Rights of Persons with Disabilities
calls for equal dental care for this vulnerable patient group
[16]. Both dentist-related and patient-related reasons lead to
dental treatment under sedation or general anesthesia (GA).
Whereas the success of inhalational and intravenous sedation
also depends on the patients ability to cooperate, e.g., when
placing the mask or injecting, general anesthesia (GA) pro-
vides more safety for challenging patients because of airway
management [17]. Due to complex pre-existing conditions, GA
is associated with an increased risk of morbidity and mor-
tality [18, 19]. Moreover, the dental treatment is limited to
professional tooth cleaning, restorative treatment without pulp
involvement and extraction.

Patients who underwent dental rehabilitation under GA
often do not return to the dentist until the pain returns, and
further treatment under GA is needed [20]. Thus, a vicious
circle (Fig. 1) is created, and the symptomatic treatment
under GA often means the loss of the causative tooth. Break-
ing this vicious circle (debonding) requires, among other
things, the expertise and implementation of behavioral guid-
ance and communication techniques in the dental treatment
of PIMD. A high level of sensitivity, empathy, and motiva-
tion on the part of the dental team is also essential. The
long-term goal of these confidence-building measures is also
to create an individualized chairside treatment situation that
will reduce the need for GA in the future.

The challenges in the dental management of PIMD are
many and complex. Understanding the situation, including
treatment compliance and insight, is often lacking [21, 22].
Instead, visits to the dentist are often characterized by feelings
of anxiety and uncertainty. Fear is the greatest patient-related
barrier to dental treatment for people with PIMD [23, 24].

complaint-free @
interval without a

visit to the complaint
dentist
complaint- complaint-

oriented (surgical) oriented visit to

rehabllltatlon' the dentist
under anesthesia

Fig.1 The vicious circle
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Dysphagia and gagging reflexes associated with prolonged
intubation, nasogastric feeding, or gastrostomy often make
dental interventions in the orofacial region more difficult [25].

However, the presence of one or more of these problems
hardly justifies treatment under GA, nor does a diagnosis of
cognitive impairment. Many behavior guidance techniques
are discussed in the literature, including tell-show-feel-do,
nonverbal communication, voice position control, distrac-
tion, positive reinforcement, and desensitization. These tech-
niques should facilitate or enable chairside dental examina-
tion and prophylaxis, even when the patient’s cooperation is
severely limited [26, 27]. The British Society for Disability
and Oral Health explicitly states in its clinical guidelines that
GA should not be the preferred approach for PIMD treat-
ment. In addition, alternative treatments, such as comple-
mentary psychological approaches, should be considered,
and efforts should be made to provide chairside dental treat-
ment. GA should never be used routinely for dental examina-
tions but should be reserved for difficult and complex situa-
tions [28]. As daily oral health care can be severely limited
by disability, regular recall for prophylaxis treatment or PTC
is essential. Because of the importance of performing this
treatment in close intervals, it is ethically questionable to do
regular checkups or prophylaxis measures under GA [18].

This study aimed to investigate the feasibility of PTC com-
pared with GA treatment in PIMD using selected behavioral
guidance techniques in a specially adapted dental environment.
Furthermore, dental and oral health in relation to housing (insti-
tutional or noninstitutional living) and dietary habits (sugary
food and drinks) in PIMD should be evaluated. The main aim
of the present study is to investigate to what extent prophylaxis
treatment in the form of PTC can be performed without GA in
PIMD patients with a limited ability to cooperate.

Material and methods
Patient characteristics

This retrospective, monoclinic study examined records and data
from patients (n=36) with intellectual or multiple disabilities
from 2015 to 2020 for first and control visits. Inclusion criteria
for the current study: first, involved patients were older than 18
years. Second, in addition to a medically confirmed diagnosis of
a severe intellectual disability, the patients had either a degree
of disability (DoD) of 100, indicating severe disability, and/or
alevel of care (LoC) of at least 3, indicating severe impairment
of independence according to the German health insurance sys-
tem. Third, dental treatment should have taken place in the past
under general anesthesia. Thus, patients younger than 18 years,
having a less severe disability than that stated above, and having
never had a dental treatment under general anesthesia before
were excluded from the study.
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The data were collected as part of the dental history and an
extended medical history questionnaire and were anonymized
and analyzed from the beginning of the study. The study was
approved by the university ethics committee of the medi-
cal faculty (21-0202). The questionnaire included questions
about age, sex, diagnosis, DoD, LoC, living situation, oral
health, dental visits, diet, and smoking habits.

Assessment of cooperation behavior

The Frankl Behavior Rating Scale (FBRS) assessed the
patient’s ability to cooperate [29]. Frankl’s Behavior Rat-
ing Scores were categorized into negative (ratings 1 and
2) and positive (ratings 3 and 4) Frankl’s scores (Table 1).

Behavioral guidance techniques

The treatment concept, individually tailored to the patient’s
compliance, consists of several steps. It involves the tar-
geted use of verbal and nonverbal behavioral methods and
techniques embedded in a specific dental setting. Details of
the various techniques used are described in Table 2.

Dental findings

Dental findings were collected and presented as den-
tal status (DMF/T) and periodontal status (Periodontal
Screening Index (PSI)).

Professional tooth cleaning

PTC includes the removal of hard and soft dental plaque,
polishing of tooth surfaces, use of an interdental brush aid,

and fluoridation. In addition, relatives and caregivers were
instructed in oral hygiene measures (train the trainer).

Statistical analysis

Statistical analysis was performed using IBM SPSS Sta-
tistics (version 26.0, SPSS Inc., Chicago, IL). Quantitative
variables (age, degree of disability, level of care, Franklin
behavior rating scale, DMF/T, PSI) were descriptively pre-
sented as the mean and standard deviation (SD). The mean
and SD of PSI were calculated using the highest score of
each patient. Categorical variables (gender, diagnosis, treat-
ment spectrum, and questions from the questionnaire) were
presented as frequencies (N, in percent). Linear regression
(DMF/T dependent variable) examined the relationship
between housing situation and DMF/T and the relationship
between dental care and DMF/T. The level of significance
was set at a = 0.05.

Results
Patient characteristics

The baseline characteristics of the patient population are
shown in Table 3. Patients were over 18 years of age at the
time of first contact with a mean age of 30.4 (10.1) years,
55.6% male (n = 20), and 44.4% female (n = 16); that is,
most of the patients were rather young (Fig. 2).

All patients had an officially recognized severe disabil-
ity with a DoD of 100 and a LoC of at least 3 (mean 3.78
+ 0.7) or higher. Fifty percent (n = 18) of the patients had
a LoC of 3, and 22.2% had a LoC of 4 (n = 8). The highest
LoC 5, which represents the most severe impairment of
independence with special care needs, was therefore held
by 27.8% of patients (n = 10).

Table 1 Frankl Behavior Rating Scale (FBRS) according to Frankl et al. (1965) [29]

Scoring  Attitude Definition Behavior shown during first visit

4 Definitely positive Good relationship with the dentist, interested in the Shows openness and trust, allows dental procedures, not
dental procedures, laughing and enjoying the situa- in need of special assistance
tion

3 Positive Acceptance of treatment, sometimes cautious, willing-  Familiar with the dentist’s chair able to open the mouth
ness to comply with the dentist, sometimes with even for a longer period
reservation, but patient cooperates with dentist’s
instructions

2 Negative Reluctant to accept treatment, uncooperative, some Lying down on the dentist’s chair only with lots of
evidence of negative attitude, but not marked, e.g., encouragement and only for a short time, only opens
sullen, withdrawn mouth for a short time, allows visual examination only,

requires behavioral support most of the time
1 Definitely negative Refusal of treatment, crying violently, anxiety, or other Refuses to lie down/sit up in the dental chair and to open

obvious signs of extreme negativity

his or her mouth
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Table 2 Overview of noninvasive and nonpharmacological techniques in the dental treatment of PIMD

Technique Goal (selection) Practical approach References
Patient positioning e Muscle tone regulation Positioning aids (cushions) [30-34]
e Aspiration prophylaxis
Voice control e Achieve a calming and de-escalating effect A pleasant, calming, and motivating voice [35, 36]
o Focusing attention guides the treatment
Tell-show-do (TSD) e Anxiety reduction Explain what you want to do (tell) [35, 36]
e Desensitization Show what is involved (show)
Carry out the procedure (do)
Positive reinforcement e Encourage desired behavior Positive consequence (e.g., praise) for desired [35, 36]
behavior
Nonverbal communication e Communication at nonlinguistic and paralin- Communication using nonverbal signals [37]
guistic levels (e.g., facial expressions, gestures, physical
contact)
Plain language e Establish a basis for communication The rules of plain language [38]
Distraction o Shifting attention Patient distraction (verbal, visual, acoustic) [39]
e Overlapping sounds
Marte Meo® o Create a positive relationship atmosphere Present a “good face” (friendly, well-meaning, [40]

(“The good face”)

Facio-oral tract therapy (F.O.T.T.®) e Developing tolerance to touch and interven-

tion in the orofacial area

e Focus attention
Protective stabilization
treatment at for motor agitation

o Signal acceptance and impartiality

o Short-term assessment and/or chair-side

authentic)

Extra and intraoral stimulation through struc-  [41]
tured tactile input

Support the head, jaw, and/or extremities. [42]
Informed consent required

Intellectual disability was diagnosed in 30.6% (n = 11), mul-
tiple disabilities in 36.1% of patients (n = 13), and a genetic
syndrome disorder in 12 patients (33.3%), as displayed in Fig. 3.

More than half of the patients (55.6%) were cared for
in a family environment. Inpatient care is available for
41.6% of the patients, of whom 25% live in an assisted
living group, 8.3% in a shared apartment, and the same
proportion in a home. Only one patient was in an outpa-
tient residential care setting.

All patients had previously been treated under anesthe-
sia due to their limited ability to cooperate (100%). Of the
36 patients, 16 patients (44.4%) had previously received
a PTC alio loco, of which 9 (25%) were in GA and 20
(55.6%) patients had never received a PTC.

Assessment of cooperation behavior

According to the FBRS, 67% were uncooperative (definitely
negative or negative), and 33% were cooperative (positive
or definitely positive).

Behavioral guidance techniques

To enable the treatment of PIMD in the dental chair,
different techniques have been used according to each

patient’s behavior (Table 2). The most used techniques
for all patients and treatments were positioning, voice
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control, verbal and nonverbal communication, tell-show-
do, and positive reinforcement. For restless and anxious
patients, distraction to shift the focus has been success-
ful. If a patient has shown signs of oral hypersensitiv-
ity, desensitization measures (such as tactile input or
F.O.T.T., Table 2) have been implemented. All employ-
ees were trained to show an open, warm, and welcoming
attitude toward PIMD. For a patient with limited coop-
eration or a previously cooperative patient who rapidly
became uncooperative, protective stabilization was used.
The application always required the consent of relatives
or legal guardians and was in line with the American
Academy of Pediatric Dentistry (AAPD) [43]. Only if the
patient could not be regained by other behavioral man-
agement was this technique used to protect the patient’s
safety and to facilitate the completion of the treatment.

Dental (DMFT) and periodontal (PSI) status

The mean value of DMF/T was 7.2 (6.6), and the mean PSI
was 3 (0.7). Linear regression showed no influence of the
predictors on the DMF/T (p > 0.05) (Table 4).

Oral care

Oral hygiene behavior and dietary habits in PIMD were
assessed (Table 3). Most of them (75%) needed help with
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Table 3 Baseline characteristics of patients with intellectual or mul- Table 3 (continued)
tiple disabilities, data specification: mean and standard deviation, or
frequency in % All (n=36)
All (n= 36) Frequency of sugar intake [day]
> 1 10 (27.8)
Age (years) 30.4 (10.1) <1 26 (72.2)
Female, n (%) 16 (44.4) Sugary beverages, 11 (%) 29 (80.6)
Degree of disability 100 (0) Smoker, 1 (%) 2(5.6)
Level of care 3.78 (0.7)
Diagnosis, n (%) DMFT decayed, missing, and filled teeth, PSI periodontal screening
Cognitive disabilities 11 (30.6) index
Multiple disabilities 13 (36.1)
Rare diseases 12 (33.3) 60
Living situation, n (%)
Institutional living 50%
Living in institutional care 12 (33.3) 40%
Living in a nursing home 3(8.3)
Noninstitutional living S0% ;nalel
emale
Living alone 1(2.8) 20%
Living with family 20 (55.6)
Frankl behavior rating scale 10%
Definitely positive 3(8.3) 0%
Positive 9 (25) 18 - 27 years 28 - 37 years 38 - 47 years 48 - 57 years
Negative 14 (38.9)
Definitely negative 10 (27.8) Fig. 2 Baseline characteristics (age and gender) of the patient popula-
] tion with the majority of patients being young
Dental and periodontal status
DMF/T 7.2 (6.6)
DT 1.52.7)
MT 2.1 (29) Trisomy 21
FT 3.7 (42) Rett syndrome
multiple disabilities 1%
PSI 3(0.7) 36% #SeSAME syndrome
L. 1 181 rare genetic 5%
as<t (lientlst visit (years) 7639 du;?’:m =Smith-Lemli-Opitz syndrome
| T
>1 year 13 (36 1 0) mullm:;l:iubimy ?’: Alexander disease
Dental treatments, 7 (%) - Cri-du-chat syndrome
Treatment under general anesthesia 36 (100) Lennox-Gastaut syndrome
Professional tooth cleaning alio loco [> 1] 16 (44.4)
Professional tooth cleaning never before 20 (55.6) Fig.3 Distribution of the disease patterns (disabilities and syn-
Oral care, n (%) dromes) in the patient population
Assisted oral hygiene 27 (75)
Electric toothbrush 20 (55.6)
Dental care products 11 (30.6)
. Table 4 Linear regression, predictors of DMFT in patients with intel-
Frequency of tooth brushing per day . S
lectual or multiple disabilities
>2 21 (58.3)
<2 15 (41.7) Independent variables Stand. beta p value
Minutes of tooth brushing [min] Housing situation 0.327 0.051
22 925 Dental hygiene —0.168 0.327
<2 22(61.1) Dental hygiene frequency 0.072 0.675
Not specified 5 (13.9) Electric toothbrush 0218 0.209
Replacement of toothbrush [weeks] Exchange toothbrush/brush head —-0.171 0.325
<8 1747.2) Sweets 0.084 0.626
>3 18 (50) Sugary beverages —0.059 0.733
Not specified 1238) Smoker 0.184 0314
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oral hygiene and brushed their teeth or had help brushing
their teeth two or more times a day (58.3%). More than half
(61.1%) spent less than two minutes brushing daily. Just over
half (55.6%) used an electric toothbrush, and half (50%)
replaced the brush head or toothbrush after more than 8
weeks. Additional dental care products such as dental floss,
interdental brushes, or mouthwashes were used by 30.6%.
Regarding dietary habits, 72.2% of the patients consumed
sweets less than once a day, but the majority (80.6%) con-
sumed sugary drinks daily. Only 2 patients (5.6%) were
smokers.

Professional tooth cleaning

In all patients (100%), behavioral guidance techniques by an
experienced and understanding team enabled chairside PTC
to be performed. Prophylaxis using the different techniques
took an average of 30-45 minutes per patient. The effort of
each treatment was to remove soft and hard plaque, polish
the tooth surface, and apply fluoride. Plaque and calculus
were removed using ultrasonic scaler and/or hand scalers;
however, in cases of diminished compliance, only the pol-
ishing brush was used with a polishing paste. Fluoridation
measures were always the final step of each treatment fol-
lowing plaque removal.

Not every PTC could be performed the same way for
every patient, as the patient’s willingness to cooperate also
depended on their daily condition and could vary accord-
ingly. In the same way, complete cleaning was only possible
in some patients after gradual habituation to the treatment.
To maximize the patients’ cooperation, several techniques
were used to meet patients’ needs at an individual level.
When patients were sufficiently cooperative (FBRS 3 and 4),
PTC included removal of soft and hard deposits. This was
usually done with hand scalers, but if the patient tolerated
noise and had no dysphagia, the ultrasonic scaler was also
used to remove plaque and calculus. Afterwards, tooth sur-
faces were polished by brushing with a prophylactic paste,
interdental spaces were cleaned with interdental brushes
or dental floss, and finally tooth surfaces were coated with
fluoride varnish. Only if the patient’s compliance was not
enough for all steps (FBRS 2 and 1) we used prophylaxis
brushes and paste. A step-by-step approach could help some
patients to tolerate hand instruments or even sound in further
treatments. Fluoridation measures have always been the final
step of each PTC, but always combined with prior cleaning.

Discussion
With this study, we can show how dental prophylaxis in

PIMD can be successfully performed even with poor coop-
eration and how individualized treatment concepts with
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nonpharmacological techniques can reduce the incidence
or frequency of GA. All patients received dental treatment
under GA during their lifetime once or more. Less than half
of the patients had previously received PTC alio loco at least
once, mostly under GA. Our results show that it is possi-
ble to perform chairside PTC in all patients included in this
study, thus giving the patients the chance for a regular and
lifelong recall and a dental home.

At the start of treatment, most patients (67%) showed
little or no willingness to cooperate. These patients initially
refused to lie on the dentist’s chair and open their mouths.
Others spent only a short time in the dentist’s chair, allowing
only a visual examination of the teeth and no instruments to
be used. A smaller proportion of patients (33%) responded to
the chairside treatment with openness and trust and tolerated
being examined with instruments for more than a few sec-
onds. Thus, allowing for a detailed dental diagnosis and PTC
at a later appointment. This unusual behavior may lead many
dentists to believe there is no possibility of treating these
patients in the dental chair, and the indication for treatment
under general anesthesia is made prematurely. In uncoop-
erative patients, the absence of pain and other findings that
would require immediate action is a condition for attempt-
ing treatment while awake. Therefore, the best time to start
treatment trials for PIMD is during symptom-free intervals,
when there is no suffering that could further increase stress
and arousal levels.

Chairside treatment attempts are the exception rather
than the rule. Actually, the common practice is to treat
PIMD under GA which is partly due to compliance issues
of the patients but also due to financial aspects in the dental
offices as their treatment in the wake state would be much
more time consuming with only little extra financial com-
pensation. The literature suggests that dental treatment of
disabled people is primarily performed under GA. The lit-
erature emphasizes that sedation or GA plays an important
role when providing special care dentistry for people with
disabilities. At the same time, it is pointed out that many
practitioners are inadequately trained in the use of non-
invasive and non-pharmacological techniques [27, 44—48].
This leads to PIMD patients being treated under GA even
when it would be possible to do so in a routine dental setting
with the necessary skills. This opinion is also shared by pro-
fessional associations, including the American Academy of
Pediatric Dentistry and the British Society for Disability and
Oral Health. Some authors are also critical of the fact that
treatment choices are made on the basis of reimbursement
rather than on the basis of the best choice for the patient,
since the use of time consuming behavioral guidance tech-
niques is not covered by the insurance.

In the presence of pain and a lack of cooperation, seda-
tion or GA is usually unavoidable to prevent serious conse-
quences. Severe agitation due to spasticity or anxiety, which
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is common, may limit the duration of prophylactic treat-
ment. This can compromise the quality of the PTC, whereas
sedation or GA offers the advantage of treating patients in
a relaxed or asleep state. As dental prophylaxis in PIMD
should be carried out several times a year, it is not recom-
mended to use sedation or GA all the time. Efforts should
always be made to provide prophylactic treatment while the
patient is awake. Each treatment attempt can help to gradu-
ally improve the compliance of PIMD and develop strategies
for coping with disability-related limitations.

In our study, the plaque index was not measured as the
use of plaque revelators is difficult due to limited patient
cooperation. Unfortunately, we did not collect a visible
plaque index form the beginning in all of our patients, so
we did not include this information in the analysis. However,
with the help of the PSI, statements can be made about gin-
givitis or the suspicion of periodontitis.

The current study is limited by its small sample size. The
data came from patients with a similar catchment area and
who were treated in the same facility which makes it difficult
to generalize our outcome. Other studies examining dental
health in PIMD showed similar DMFT values in compara-
ble age groups [49, 50], while others have found a higher
DMEFT [51, 52]. This may also be due to the older age of the
participants, as there are more decayed and missing teeth in
PIMD with increasing age [53].

This retrospective study was designed to assess the fea-
sibility of chairside oral prophylaxis in PIMD with the fol-
lowing criteria for determining success: first, performance
of chairside PTC in PIMD who had previously undergone
GA for dental treatment or never had PTC before and sec-
ond, PTC included the removal of soft and hard deposits,
polishing, and fluoride varnish application. However, future
research is needed to explore the feasibility in other dental
facilities with similar patients and equal conditions espe-
cially in terms of staff, time, and space.

In the current study it was unknown whether the patients
had received individual prophylactic measures during child-
hood which is part of the standard care in the German health
care system. Nevertheless, 20 (55.6%) patients in this study
never have received prophylaxis before, neither as children
nor as adults. We even see patients 18 years and older who
have never been to a dentist before. This is dramatic since
our health care system should be accessible to everyone.
Sometimes parents or relatives reported that they were not
able to find a dentist who is willing to perform even a reg-
ular dental checkup. In other cases, they reported feeling
ashamed of going to a normal dentist with their disabled
relative because they scream very loudly or show aggressive
behavior in stressful situations.

Dental treatment for PIMD is time-consuming and
requires more staff, special access, and space requirements.
These additional costs are not usually covered by health

insurance. This may be one reason why treating PIMD is
unpopular and avoided by many dentists. To ensure high-
quality dental care for PIMD, the costs must be covered by
the health care system. Politicians and social organizations
need to create a legal framework for health insurers to cover
the costs. Another reason is the limited or nonexistent train-
ing in the management of PIMD during dental school. At
German universities, the treatment of PIMD is taught as
an elective, as it has not been part of the dental curriculum
for the last 50 years. With the introduction of a new dental
licensing regulation in 2021, there is a focus on patients with
special health care needs. Using theoretical and practical
teaching formats, the focus should also be on teaching the
treatment techniques necessary for the dental treatment of
PIMD. Only if people with special health care needs are part
of the curriculum can there be a chance that future dentists
will be willing and able to treat this vulnerable patient popu-
lation in their future profession [54].

The overall risk of sedation and GA has been further
reduced in recent years by safe and well-controlled anes-
thesia with fewer side effects and recent developments in
pre- and postoperative management. However, the potential
for complications following anesthesia in medically compro-
mised patients with special needs should not be underesti-
mated. It has been reported that aspiration occurs in approxi-
mately 3 out of every 10,000 anesthetic procedures, with
vulnerable patient groups at particular risk [55]. The pres-
ence of multiple comorbidities in PIMD may also increase
the risk of complications during treatment under GA [56].
For example, people with mental retardation were found to
have increased blood pressure and heart rate after surgery,
as well as significantly higher levels of cortisol and prolactin
[57]. Patients with a rare genetic disorder that affects heart,
liver, or kidney function require special observation and con-
tinuous monitoring when undergoing GA [58]. There is evi-
dence in the literature that children or adults with Williams
Syndrome have increased morbidity and mortality during
GA due to cardiovascular involvement [59, 60]. However,
friendliness, emotional empathy, and unusual attraction to
strangers are characteristics of people with Williams Syn-
drome and may be useful in establishing confidence-building
measures between them and the dentist [60].

The risk of developing epilepsy after GA is increased
in patients with comorbidities, as is the risk of increased
seizure frequency in patients with a preexisting seizure dis-
order [61, 62]. The time and effort required for preopera-
tive assessment and preparation for anesthesia should not be
forgotten, as this already causes high-stress levels in many
patients [63]. In addition, postoperative monitoring and
intensive care of PIMD are usually not feasible with low
nurse staffing levels [64]. If the patient requires stationary
monitoring, it may be unavoidable for a family member to
stay overnight with them.
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The many and varied nonpharmacological behavior
management strategies that can be used to build trust and
promote cooperative behavior in PIMD have received lit-
tle attention in the literature. Existing studies and reports
examine the efficacy of these techniques, particularly in rela-
tion to dental anxiety, and report positive long-term effects
[65]. Notably, most of these studies have been conducted
with anxious people who do not have intellectual disabili-
ties. Similar studies are needed to confirm the effectiveness
of these chairside behavioral techniques in PIMD so that
individualized treatment approaches and strategies can be
established.

The Frankl Behavior Rating Scale (FBRS), which was
used in this study to assess patient cooperation during dental
treatment, is very common in dentistry. It should be noted
that the FBRS was originally developed for pediatric den-
tistry [66]. To our knowledge, there is no rating scale to
assess cooperation during dental treatment in adults with
intellectual disabilities. Patients’ impairments were based
on the degree of disability and level of care. Cognitive abil-
ity, manual dexterity, or ability to perform activities of daily
living was not assessed.

According to the criteria of evidence-based medicine,
there is little systematic evidence of behavioral manage-
ment techniques. The best evidence currently available
comes from uncontrolled trials, individual case studies, and
expert opinion, mainly in pediatric patients [67]. The limited
evidence for the effectiveness of one technique over another
needs to be clarified by further research in the field of dental
treatment of PIMD. Most publications describe and promote
the use of behavioral management techniques in the dental
treatment of children and adolescents with intellectual dis-
abilities. The present work successfully tested the use of
these techniques in the dental treatment of adult patients
with PIMD.

As PIMD is a very heterogeneous group, the same tech-
niques may work differently in patients with the same type
of disability. The combination of several techniques may be
necessary to be successful [26]. When talking about behav-
ioral support strategies, it is important to note that success-
ful implementation depends on certain conditions. These
include continuity and familiarity in the composition of the
dental team, prior experience, and knowledge in dealing
with PIMD, a time frame that includes breaks, and spatial
requirements that allow good access to PIMD. Finally, it
should be noted that in no other area of dentistry is the suc-
cess of dental treatment as closely linked to individual will-
ingness, motivation, personal commitment, and empathy as
in the treatment of PIMD. Dental knowledge and skills are
the basic requirements for the successful treatment of PIMD.

Dental treatment under GA should always be an ultima
ratio indication. This is when the patient’s ability or willing-
ness to cooperate is insufficient and all alternative techniques

@ Springer

have not led to the desired success. The gradual adaptation
of PIMD to dental treatment with the help of special meth-
ods and techniques offers the chance that PIMD will not only
tolerate dental treatment better, but that cooperation can also
be improved in the long term. This can be an important step
toward a successful and lifelong dentist-patient relationship.

Conclusions

An individualized and disability-specific treatment strategy
using various noninvasive and nonpharmacological behav-
ioral guidance/support techniques resulted in a high compli-
ance rate in PIMD. Improved compliance allowed chairside
prophylaxis treatment and may reduce the need for treatment
under GA.

Author contribution M.A. conceptualized the study and treated the
patients, L.G. performed the statistical analysis. The first draft of the
manuscript was written by M.A., L.G., R.H., and D.K.; all authors
commented on previous versions of the manuscript. All authors par-
ticipated in and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Data Availability Data sets analyzed in this study are not publicly
available.

Declarations

Ethical approval Ethical approval was waived by the local Ethics
Committee of the LMU Munich (21-0202) in view of the retrospec-
tive nature of the study, and all the procedures being performed were
part of the routine care.

Consent to participate Not applicable for this retrospective analysis.

Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/

Clinical Oral Investigations (2023) 27:6747-6756

6755

References

10.

11.

12.

13.

14.

15.

16.

World Health Organization (2023) World Health Organization.
https://www.who.int/news-room/fact-sheets/detail/disability-and-
health. Accessed 8 Dec 2023

World Health Organization & World Bank (2011) World report
on Disability 2011. World Health Organization https://www.
who.int/teams/noncommunicable-diseases/sensory-funct
ions-disability-and-rehabilitation/world-report-on-disability.
Accessed 8 Dec 2023

Destatis (2020) 7.9 million severely disabled people living in
Germany (7,9 Millionen schwerbehinderte Menschen leben in
Deutschland). Statistisches Bundesamt, Germany

Anders PL, Davis EL (2010) Oral health of patients with intel-
lectual disabilities: a systematic review. Spec Care Dentist
30:110-117. https://doi.org/10.1111/j.1754-4505.2010.00136.x
Bakry NS, Alaki SM (2012) Risk factors associated with caries
experience in children and adolescents with intellectual disabili-
ties. J Clin Pediatr Dent 36:319-323. https://doi.org/10.17796/
jepd.36.3.d716250117827056

LiuZ, YuD, Luo W, Yang J, LuJ, Gao S, Li W, Zhao W (2014)
Impact of oral health behaviors on dental caries in children with
intellectual disabilities in Guangzhou, China. Int J Environ Res
Public Health 11:11015-11027. https://doi.org/10.3390/ijerp
h111011015

Leal Rocha L, Vieira de Lima Saintrain M, Pimentel Gomes
Fernandes Vieira-Meyer A (2015) Access to dental public ser-
vices by disabled persons. BMC Oral Health 15:35. https://doi.
org/10.1186/s12903-015-0022-x

Lee JY, Lim KC, Kim SY, Paik HR, Kim YJ, Jin BH (2019)
Oral health status of the disabled compared with that of the
non-disabled in Korea: a propensity score matching analysis.
PLoS One 14:€0208246. https://doi.org/10.1371/journal.pone.
0208246

Esteves MG, Mendes S, Bernardo M (2017) Oral health status of
an institutionalized population with profound disability. Revista
Portuguesa De Estomatologia Medicina Dentaria E Cirurgia
Maxilofacial 58:146-152

Pini DM, Frohlich PC, Rigo L (2016) Oral health evaluation
in special needs individuals. Einstein (Sao Paulo) 14:501-507.
https://doi.org/10.1590/s1679-45082016a03712

Schmidt P, Egermann M, Sauerland C, Schulte AG (2021) Car-
ies experience of adults with intellectual disability in the west-
ern part of Germany. J Clin Med 10. https://doi.org/10.3390/
jem10122602

Charles JM (2010) Dental care in children with developmental
disabilities: attention deficit disorder, intellectual disabilities, and
autism. J Dent Child (Chic) 77:84-91

Chi DL, Momany ET, Kuthy RA, Chalmers JM, Damiano PC
(2010) Preventive dental utilization for Medicaid-enrolled chil-
dren in Iowa identified with intellectual and/or developmental dis-
ability. J Public Health Dent 70:35-44. https://doi.org/10.1111/j.
1752-7325.2009.00141.x

Reichard A, Turnbull H, Turnbull A (2001) Perspectives of den-
tists, families, and case managers on dental care for individu-
als with developmental disabilities in Kansas. Ment Retard 39.
https://doi.org/10.1352/0047-6765(2001)039<0268:PODFAC>2.
0.CO;2

Ward LM, Cooper SA, Hughes-McCormack L, Macpherson L,
Kinnear D (2019) Oral health of adults with intellectual disabili-
ties: a systematic review. J Intellect Disabil Res 63:1359-1378.
https://doi.org/10.1111/jir.12632

UN (2006) Convention on the Rights of Persons with Disabilities
and Optional Protocol New York United Nations

17.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Choi J, Doh RM (2021) Dental treatment under general anesthe-
sia for patients with severe disabilities. J] Dent Anesth Pain Med
21:87-98. https://doi.org/10.17245/jdapm.2021.21.2.87

. Manley MCG, Skelly AM, Hamilton AG (2000) Dental treat-

ment for people with challenging behaviour: general anaesthesia
or sedation? Br Dent J 188:358-360. https://doi.org/10.1038/sj.
bdj.4800480

Messieha Z (2009) Risks of general anesthesia for the special
needs dental patient. Spec Care Dentist 29:21-25; quiz 67-8.
https://doi.org/10.1111/§.1754-4505.2008.00058.x

D’Addazio G, Santilli M, Sinjari B, Xhajanka E, Rexhepi I, Man-
gifesta R, Caputi S (2021) Access to dental care-a survey from
dentists, people with disabilities and caregivers. Int J Environ Res
Public Health 18. https://doi.org/10.3390/ijerph 18041556
Hallberg U, Klingberg G (2007) Giving low priority to oral health
care. Voices from people with disabilities in a grounded theory
study. Acta Odontol Scand 65:265-270. https://doi.org/10.1080/
00016350701545734

Scambler S, Curtis SA (2019) Contextualising disability and den-
tistry: challenging perceptions and removing barriers. Br Dent J
227:55-57. https://doi.org/10.1038/s41415-019-0463-8

Gordon SM, Dionne RA, Snyder J (1998) Dental fear and anxi-
ety as a barrier to accessing oral health care among patients with
special health care needs. Spec Care Dentist 18:88-92. https://doi.
org/10.1111/j.1754-4505.1998.tb00910.x

Koneru A, Sigal MJ (2009) Access to dental care for persons with
developmental disabilities in Ontario. J Can Dent Assoc 75:121
Tsai MH, Ku SC, Wang TG, Hsiao TY, Lee JJ, Chan DC, Huang
GH, Chen CC (2016) Swallowing dysfunction following endotra-
cheal intubation: age matters. Medicine (Baltimore) 95:e3871.
https://doi.org/10.1097/md.0000000000003871

Kemp F (2005) Alternatives: a review of non-pharmacologic
approaches to increasing the cooperation of patients with special
needs to inherently unpleasant dental procedures. Behav. Anal
Today 6:88—108. https://doi.org/10.1037/h0100060

Lyons RA (2009) Understanding basic behavioral support tech-
niques as an alternative to sedation and anesthesia. Spec Care
Dentist 29:39-50. https://doi.org/10.1111/j.1754-4505.2008.
00061.x

Geddis-Regan AR, Gray D, Buckingham S, Misra U, Boyle C
(2022) The use of general anaesthesia in special care dentistry: a
clinical guideline from the British Society for Disability and Oral
Health. Spec Care Dentist 42:3-32. https://doi.org/10.1111/scd.
12652

Frankl SNSF, Fogels HR (1962) Should the parent remain with
the child in the dental operatory? J Dent Child 29:150-162
Meyer I (2011) Das Bobath-Konzept heute — viel Larm um nichts?
Intensiv 19:191-197. https://doi.org/10.1055/s-0031-1280887
Castell JA, Castell DO, Schultz AR, Georgeson S (1993) Effect
of head position on the dynamics of the upper esophageal sphinc-
ter and pharynx. Dysphagia 8:1-6. https://doi.org/10.1007/bf013
51470

Ertekin C, Keskin A, Kiylioglu N, Kirazli Y, On AY, Tarlaci S,
Aydogdu I (2001) The effect of head and neck positions on oro-
pharyngeal swallowing: a clinical and electrophysiologic study.
Arch Phys Med Rehabil 82:1255-1260. https://doi.org/10.1053/
apmr.2001.25156

Kim C, Ryu JS, Song S, Koo J, Lee K, Park H, Oh Y, Min K
(2015) Effects of head rotation and head tilt on pharyngeal pres-
sure events using high resolution manometry. Ann Rehabil Med
39:425-431. https://doi.org/10.5535/arm.2015.39.3.425
Shanahan TK, Logemann JA, Rademaker AW, Pauloski BR, Kah-
rilas PJ (1993) Chin-down posture effect on aspiration in dys-
phagic patients. Arch Phys Med Rehabil 74:736—739. https://doi.
org/10.1016/0003-9993(93)90035-9

@ Springer


https://www.who.int/news-room/fact-sheets/detail/disability-and-health
https://www.who.int/news-room/fact-sheets/detail/disability-and-health
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://doi.org/10.1111/j.1754-4505.2010.00136.x
https://doi.org/10.17796/jcpd.36.3.d716250117827056
https://doi.org/10.17796/jcpd.36.3.d716250117827056
https://doi.org/10.3390/ijerph111011015
https://doi.org/10.3390/ijerph111011015
https://doi.org/10.1186/s12903-015-0022-x
https://doi.org/10.1186/s12903-015-0022-x
https://doi.org/10.1371/journal.pone.0208246
https://doi.org/10.1371/journal.pone.0208246
https://doi.org/10.1590/s1679-45082016ao3712
https://doi.org/10.3390/jcm10122602
https://doi.org/10.3390/jcm10122602
https://doi.org/10.1111/j.1752-7325.2009.00141.x
https://doi.org/10.1111/j.1752-7325.2009.00141.x
https://doi.org/10.1352/0047-6765(2001)039<0268:PODFAC>2.0.CO;2
https://doi.org/10.1352/0047-6765(2001)039<0268:PODFAC>2.0.CO;2
https://doi.org/10.1111/jir.12632
https://doi.org/10.17245/jdapm.2021.21.2.87
https://doi.org/10.1038/sj.bdj.4800480
https://doi.org/10.1038/sj.bdj.4800480
https://doi.org/10.1111/j.1754-4505.2008.00058.x
https://doi.org/10.3390/ijerph18041556
https://doi.org/10.1080/00016350701545734
https://doi.org/10.1080/00016350701545734
https://doi.org/10.1038/s41415-019-0463-8
https://doi.org/10.1111/j.1754-4505.1998.tb00910.x
https://doi.org/10.1111/j.1754-4505.1998.tb00910.x
https://doi.org/10.1097/md.0000000000003871
https://doi.org/10.1037/h0100060
https://doi.org/10.1111/j.1754-4505.2008.00061.x
https://doi.org/10.1111/j.1754-4505.2008.00061.x
https://doi.org/10.1111/scd.12652
https://doi.org/10.1111/scd.12652
https://doi.org/10.1055/s-0031-1280887
https://doi.org/10.1007/bf01351470
https://doi.org/10.1007/bf01351470
https://doi.org/10.1053/apmr.2001.25156
https://doi.org/10.1053/apmr.2001.25156
https://doi.org/10.5535/arm.2015.39.3.425
https://doi.org/10.1016/0003-9993(93)90035-9
https://doi.org/10.1016/0003-9993(93)90035-9

6756

Clinical Oral Investigations (2023) 27:6747-6756

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

Pinkham JR, Paterson JR (1985) Voice control: an old technique
reexamined. ASDC J Dent Child 52:199-202

Sarnat H, Arad P, Hanauer D, Shohami E (2001) Communication
strategies used during pediatric dental treatment: a pilot study.
Pediatr Dent 23:337-342

Mohr K (2008) Beziehungsprozesse zwischen Erwachsenen mit
schwerer geistiger Behinderung und ihren Begleitpersonen: theo-
retische und empirische Analysen. [s.n.]

MaalBl C (2015) Leichte Sprache. Das Regelbuch, Lit-Verlag,
Miinster

De Jongh A, Adair P, Meijerink-Anderson M (2005) Clinical
management of dental anxiety: what works for whom? Int Dent J
55:73-80. https://doi.org/10.1111/j.1875-595x.2005.tb00037.x
Aarts M (2011) Marte Meo - Ein Handbuch. Aarts Productions,
Eindhoven, Niederlande

Jakobsen D, Elferich B (2015) Mundhygiene: Input fiir Schlucken,
Reinigung und Schutz im Alltag — eine interprofessionelle Auf-
gabe. In: Nusser-Miiller-Busch R (ed) Die Therapie des Facio-
Oralen Trakts: F.O.T.T. nach Kay Coombes. Springer Berlin
Heidelberg, Berlin, Heidelberg, pp 115-157

Costa LR, Bendo CB, Daher A, Heidari E, Rocha RS, Moreira A,
Moura LS, Banerjee A, Newton JT, Hosey MT (2020) A curricu-
lum for behaviour and oral healthcare management for dentally
anxious children—recommendations from the Children Experi-
encing Dental Anxiety: Collaboration on Research and Education
(CEDACORE). Int J Paediatr Dent 30:556-569. https://doi.org/
10.1111/ipd.12635

American Academy of Pediatric Dentistry (2022) Use of pro-
tective stabilization for pediatric dental patients. The Reference
Manual of Pediatric Dentistry. Chicago, III. American Academy
of Pediatric Dentistry, pp 340-346

McGeown D, Mac Giolla Phadraig C, Whelehan D, Nunn JH
(2022) Dental decision-making under general anesthesia for
patients with disabilities: a qualitative study. Spec Care Dentist
42:20-27. https://doi.org/10.1111/scd.12631

Dougherty N (2009) The dental patient with special needs: a
review of indications for treatment under general anesthesia. Spec
Care Dentist 29:17-20. https://doi.org/10.1111/j.1754-505.2008.
00057.x

American Academy of Pediatric Dentistry (2004) Clinical guide-
line on management of persons with special health care needs.
Pediatr Dent 26:77-80

American Academy of Pediatric Dentistry Council on Clinical
Affairs (2005) Guideline on management of persons with special
health care needs. Pediatr Dent 27:80-83

Glassman P, Miller C (2009) Social supports and prevention strat-
egies as adjuncts and alternatives to sedation and anesthesia for
people with special needs. Spec Care Dentist 29:31-38. https://
doi.org/10.1111/j.1754-4505.2008.00060.x

Jockusch J, Hopfenmiiller W, Ettinger R, Nitschke I (2021) Out-
patient, dental care of adult vulnerable patients under general
anaesthesia—a retrospective evaluation of need for treatment and
dental follow-up care. Clin Oral Investig 25:2407-2417. https://
doi.org/10.1007/s00784-020-03564-2

Schulte AG, Kaschke I, Bissar A (2011) Oral health in adult ath-
letes with intellectual disabilities in Germany. Gesundheitswesen
73:e78-e83. https://doi.org/10.1055/s-0030-1254170
Hillebrecht AL, Hrasky V, Anten C, Wiegand A (2019) Changes
in the oral health-related quality of life in adult patients with intel-
lectual disabilities after dental treatment under general anesthe-
sia. Clin Oral Investig 23:3895-3903. https://doi.org/10.1007/
s00784-019-02820-4

@ Springer

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Maes MS, Kanzow P, Hrasky V, Wiegand A (2021) Survival
of direct composite restorations placed under general anesthe-
sia in adult patients with intellectual and/or physical disabili-
ties. Clin Oral Investig 25:4563-4569. https://doi.org/10.1007/
s00784-020-03770-y

Schulte AG, Freyer K, Bissar A (2013) Caries experience and
treatment need in adults with intellectual disabilities in two Ger-
man regions. Community Dent Health 30:39-44

Wolft AJ, Waldman HB, Milano M, Perlman SP (2004) Dental
students’ experiences with and attitudes toward people with men-
tal retardation. ] Am Dent Assoc 135:353-357. https://doi.org/10.
14219/jada.archive.2004.0187

Abdulla S (2013) Pulmonary aspiration in perioperative medicine.
Acta Anaesthesiol Belg 64:1-13

Lim M, Borromeo GL (2017) The use of general anesthesia to
facilitate dental treatment in adult patients with special needs.
J Dent Anesth Pain Med 17:91-103. https://doi.org/10.17245/
jdapm.2017.17.2.91

Cavaliere F, Cormaci S, Cormaci M, Proto A, Alberti A,
Colabucci F (1999) Clinical and hormonal response to general
anaesthesia in patients affected by different degrees of mental
retardation. Minerva Anestesiol 65:499-505

Butler MG, Hayes BG, Hathaway MM, Begleiter ML (2000)
Specific genetic diseases at risk for sedation/anesthesia compli-
cations. Anesth Analg 91:837-855. https://doi.org/10.1097/00000
539-200010000-00014

Twite MD, Stenquist S, Ing RJ (2019) Williams syndrome. Pae-
diatr Anaesth 29:483-490. https://doi.org/10.1111/pan.13620
Collins Ii RT, Collins MG, Schmitz ML, Hamrick JT (2017) Peri-
procedural risk stratification and management of patients with
Williams syndrome. Congenit Heart Dis 12:133-142. https://doi.
org/10.1111/chd.12447

Bajwa SJ, Jindal R (2013) Epilepsy and nonepilepsy surgery:
recent advancements in anesthesia management. Anesth Essays
Res 7:10-17. https://doi.org/10.4103/0259-1162.113978

Chang HC, Liao CC, Chang CC, Huang SY, Yeh CC, Hu CJ,
Cherng YG, Chen TL (2018) Risk of epilepsy in surgical patients
undergoing general or neuraxial anaesthesia. Anaesthesia 73:323—
331. https://doi.org/10.1111/anae.14099

Haywood PT, Karalliedde LD (1998) General anesthesia for disa-
bled patients in dental practice. Anesth Prog 45:134-138

Cegin MB, Yuzkat N (2015) Anesthesia management of patients
with mental retardation. Med Sci Discov 2:239-243

Kvale G, Berggren U, Milgrom P (2004) Dental fear in adults: a
meta-analysis of behavioral interventions. Community Dent Oral
Epidemiol 32:250-264. https://doi.org/10.1111/j.1600-0528.2004.
00146.x

Mathur J, Diwanji A, Sarvaiya B, Sharma D (2017) Identify-
ing dental anxiety in children’s drawings and correlating it with
FrankI’s Behavior Rating Scale. Int J Clin Pediatr Dent 10:24-28.
https://doi.org/10.5005/jp-journals-10005-1401

Gizani S, Seremidi K, Katsouli K, Markouli A, Kloukos D (2022)
Basic behavioral management techniques in pediatric dentistry: a
systematic review and meta-analysis. ] Dent 126:104303. https://
doi.org/10.1016/j.jdent.2022.104303

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1111/j.1875-595x.2005.tb00037.x
https://doi.org/10.1111/ipd.12635
https://doi.org/10.1111/ipd.12635
https://doi.org/10.1111/scd.12631
https://doi.org/10.1111/j.1754-505.2008.00057.x
https://doi.org/10.1111/j.1754-505.2008.00057.x
https://doi.org/10.1111/j.1754-4505.2008.00060.x
https://doi.org/10.1111/j.1754-4505.2008.00060.x
https://doi.org/10.1007/s00784-020-03564-2
https://doi.org/10.1007/s00784-020-03564-2
https://doi.org/10.1055/s-0030-1254170
https://doi.org/10.1007/s00784-019-02820-4
https://doi.org/10.1007/s00784-019-02820-4
https://doi.org/10.1007/s00784-020-03770-y
https://doi.org/10.1007/s00784-020-03770-y
https://doi.org/10.14219/jada.archive.2004.0187
https://doi.org/10.14219/jada.archive.2004.0187
https://doi.org/10.17245/jdapm.2017.17.2.91
https://doi.org/10.17245/jdapm.2017.17.2.91
https://doi.org/10.1097/00000539-200010000-00014
https://doi.org/10.1097/00000539-200010000-00014
https://doi.org/10.1111/pan.13620
https://doi.org/10.1111/chd.12447
https://doi.org/10.1111/chd.12447
https://doi.org/10.4103/0259-1162.113978
https://doi.org/10.1111/anae.14099
https://doi.org/10.1111/j.1600-0528.2004.00146.x
https://doi.org/10.1111/j.1600-0528.2004.00146.x
https://doi.org/10.5005/jp-journals-10005-1401
https://doi.org/10.1016/j.jdent.2022.104303
https://doi.org/10.1016/j.jdent.2022.104303

	Chairside oral prophylaxis for people with profound intellectual or multiple disabilities—a retrospective feasibility study
	Abstract
	Objectives 
	Materials and methods 
	Results 
	Conclusions 
	Clinical relevance 

	Introduction
	Material and methods
	Patient characteristics
	Assessment of cooperation behavior
	Behavioral guidance techniques
	Dental findings
	Professional tooth cleaning
	Statistical analysis

	Results
	Patient characteristics
	Assessment of cooperation behavior
	Behavioral guidance techniques
	Dental (DMFT) and periodontal (PSI) status
	Oral care
	Professional tooth cleaning

	Discussion
	Conclusions
	References


