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Abstract

Background: There is a lack of evidence on the effectiveness of moderate sedation in pediatric dentistry, compared
to protective stabilization, which remains routinely used in Brazil despite moral questions. This prospective non-
randomized clinical trial’s objective is to evaluate the effectiveness of moderate sedation, compared to the protective
stabilization, in the dental care of children with dental behavior management problems.

Methods: Participants will be 152 children under seven years of age with early childhood caries (ECC) who need
specialized dental treatment due to a history of challenging behavior during dental care. The interventions to be
compared are moderate sedation with oral administration of ketamine and midazolam and protective stabilization.
The primary endpoint will be the child’s behavior during treatment assessed using the Ohio State University Behavio-
ral Rating Scale (OSUBRS). The secondary outcomes are (A) child’s — behavior according to the visual analogue scale,
anxiety, pain, and physiological stress; (B) parent’s — satisfaction and anxiety; (C) family and child — impact on oral
health-related quality of life (OHRQoLl); (D) dentist’s — satisfaction and stress; (E) procedure — adverse events of the
intervention and dental treatment longevity. A cost-effectiveness analysis will be performed from the perspective of
the Brazilian Unified Health System (SUS).

Discussion: Considering the primary outcome, this study hypothesis is that sedated children have better behavior
during dental treatment than children whose behavior was managed by protective stabilization without sedation.
Additionally, at the end of 12 months, we expect to identify participants'reported outcomes and objective measures
related to dental behavior in early childhood.

Trial registration Clinicaltrials.gov registration NCT04119180 on October 8th, 2019. https://clinicaltrials.gov/ct2/show/
NCT04119180
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Background

Proper management of fear/anxiety (DFA) and behavio-
ral problems during dental treatment (DBMP) are essen-
tial aspects of a humanized philosophy in caring for the
child. The history of negative experience with dental
treatment and age below five years of age are related to
non-collaborative behavior in future consultations [1].

At least one child in ten presents some DFA degree
that prevents his/her ability to tolerate dental treatment
[2]. Specifically, in Brazil, dental fear can affect 21.6% of
Brazilian children [3]. Advanced behavioral management
methods for children with dental treatment needs and
DFA or DBMP are sedation, protective stabilization, and
general anesthesia [4].

Dental sedation benefits patients with dental fear and
anxiety, minimizing pain and physical discomfort dur-
ing treatment [5]. Sedation can be minimal, moder-
ate, or profound, depending on the level of depression
of consciousness that the patient reaches. In moderate
sedation, there is medication-induced depression of con-
sciousness; patients respond to verbal commands, alone
or accompanied by light tactile stimulation, and main-
tained cardiovascular function, with no need for inter-
vention to support the airways [6]. The efficacy analysis
of such advanced methods (except for protective stabili-
zation alone) was the subject of two Cochrane systematic
reviews [5, 7]. One concluded that there is some weak
evidence that oral midazolam is an effective sedative
agent for children undergoing dental treatment and that
there is weak evidence that inhalation of nitrous oxide
can also be effective [5]. The other indicated no stud-
ies that allowed comparing the efficacy of sedation ver-
sus general anesthesia for dental treatment to children
and adolescents under 18 years of age [7]. The effect of
behavioral management techniques in pediatric dentistry
remains questionable [8], even when it comes to non-
pharmacological strategies [9, 10].

In this sense, protective stabilization is a chapter apart.
While it has its routine use in Brazil [11], in the United
Kingdom, the so-called Clinical Holding should only be
used when there is an immediate need to perform a pro-
cedure on the child, provided that the person responsi-
ble consents and, if possible, the child agrees [12]. In the
United States, protective stabilization is restricted to
urgent cases in which there is no alternative behavioral
management option [13]. Discussions in the Brazilian
context indicate the ethical problems related to protec-
tive stabilization in pediatric dentistry. These concerns

include lack of professionals’ training, failure to analyze
risks and benefits, inconsistent indication, use in a wide
variety of situations and non-urgent procedures, inatten-
tion with the caregivers’ opinion, and inattention to the
child’s autonomy [14].

However, to the best of our knowledge, no clinical trials
comparing the use of sedation to protective stabilization
in pediatric dentistry are available to date. This theme is
essential for developing pediatric practice in Brazil and
has a global impact since protective stabilization is still
considered necessary for many countries. This prospec-
tive non-randomized clinical trial’s objective is to evalu-
ate the effectiveness of the use of moderate sedation,
compared to protective stabilization, in the dental care
of children with fear, anxiety, or behavior problems and
identify associated factors.

Methods

Trial design

According to the guideline Standard Protocol Items: Rec-
ommendations for Interventional Trials (SPIRIT), the
present protocol was reported, as detailed in Additional
file 1.

This investigation is a non-randomized, superiority,
comparative, parallel, two-arm clinical trial (sedation and
protective stabilization), with 1:1 allocation. The study
is non-randomized due to sedation being available only
in one of the centers. Similarly, it will not be possible to
mask the interventions as they are vastly different.

Ethical considerations

The protocol was approved by the local eth-
ics committee from the Federal University of Goias
(CAAE  #14585219.5.0000.5083) and the School
of Dentistry of the University of Sao Paulo (CAAE
#14585219.5.3001.0075). It was recorded in the data-
base for registration of clinical studies (Clinicaltri-
als.gov registration NCT04119180). Participants will
be included after their legal guardians have signed an
informed consent form containing detailed information
about the research, and the children nod their partici-
pation. Because the studied population will be children
with challenging behavior, their informed assent will be
waived.

Study setting
The study will take place in outpatient clinics of two den-
tal schools that have Know-how about this research:
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+ Federal University of Goids (UFG): this institution
conducts sedation of children and adults for den-
tal treatment, following international guidelines and
providing adequate infrastructure.

« University of Sao Paulo (USP): in this institution, the
advanced method "protective stabilization" is per-
formed.

Most patients referred to both institutions are from the
Brazilian National Health System (SUS).

Participants eligibility

The study population is children two years to under
seven years of age with dental caries, who need special-
ized dental treatment due to the history of challenging
behavior (behavior management problem) with dental
care, according to the criteria:

Inclusion

+ Children presenting cavities that need dental restora-
tion among other dental treatment needs;

+ Physical status ASA I (healthy) or II (mild and con-
trolled systemic disease—persistent asthma, for
example) children [6];

+ Medical history without neurological or cognitive
impairment;

+ Children who do not use medicines that may impair
cognitive functions;

« Children at low risk for airway obstruction (Mallam-
pati less than two or tonsil hypertrophy occupying
less than 50% of the oropharynx) [15].

Exclusion

+ Children with positive or definitely positive behavior
[16] in the dental examination session;

+ Non-attendance to the first intervention appoint-
ment after three scheduling attempts;

+ Chronic use of systemic corticosteroids because they
influence the salivary cortisol that will represent
physiological stress.

Interventions

Moderate sedation

To be performed in NESO/UFG, with the association of
midazolam (0.5 mg/kg, maximum 20 mg) and ketamine
(4.0 mg/kg, maximum 100 mg) to be administered orally
by a physician in the drug administration room. The lead-
ing accompanying adult should sit in the dental chair
along with the child throughout the treatment.

Page 3 of 10

Protective stabilization

To be performed at USP, after informed consent from
the parents. The leading accompanying adult should sit
in the dental chair together with the child and restraint
movements of legs and arms when needed. A dental
assistant supports the child’s head contained during the
session.

Changes

The intervention with sedation may change accord-
ing to the need of some participant in the following
situations:

« When the child does not ingest oral medication, the
drug association will be administered intranasally
with an atomizer (ketamine 4.0 mg/kg, maximum
100 mg + midazolam 0.2 mg/kg, maximum 5 mg).

« When the child moves and jeopardizes his safety or
treatment quality, he will receive protective stabili-
zation in the sedation group.

+ If the accompanying adult does not want to witness
dental care, this will run as planned.

o If the child is suffering an adverse event from the
drug at the first session or presenting challenging
behavior throughout the session, the sedative regi-
men may be altered in the next appointment at the
physician’s discretion, or the child may be referred
to general anesthesia instead.

+ At the request of the legal guardian, if the latter is
dissatisfied with the procedure.

Children who receive protective stabilization may
also have their care suspended at the legal guardian’s
request or when their behavior jeopardizes their safety
or the quality of treatment.

Regardless of any decision to modify or interrupt the
intervention assigned, participants will be kept in the
study whenever possible to collect monitoring data and
avoid information loss.

Adherence

The stimulus to the participant’s adherence to the treat-
ment and follow-up sessions will happen through con-
tacts via mobile and social networks, humanized care,
and clear explanations about the importance of their
participation for their benefit. Losses are defined as
non-attendance to follow-up consultations after three
scheduling attempts.

Concomitant care
The professionals will apply non-pharmacological
behavioral management techniques in both groups
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according to the child’s age and need, such as positive
reinforcement and descriptive praise, ask-speak-ask,
tell-show-do, non-verbal communication, memory
restructuring, direct observation/modeling, distraction
[4]. Assertive voice control (can be potentially aversive)
will not be recommended; associated use of nitrous
oxide will not be allowed.

First consultation and intervention consultation

Certified pediatric dentists will perform the standard-
ized dental examination, professional prophylaxis, and
physical examination in both centers. At the same time,
an assistant will note the diagnosis and the need for treat-
ment (as detailed in the Additional file 2). During this
procedure, non-pharmacological behavioral manage-
ment methods will be used as necessary.

If the child presents negative/definitively negative
behavior [16] in this consultation, he/she will be directly
scheduled for the intervention visit. If a child has posi-
tive/definitely positive behavior during the examination,
the pediatric dentist will restore one tooth (by using the
Atraumatic Restorative Treatment restorative technique)
to confirm the child’s behavior in the face of more inva-
sive stimuli. If positive behavior continues, the child will
be excluded from the research but will continue to be
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routinely treated by the team. If the child demonstrates
negative behavior, the child will be scheduled for the
intervention visit with sedation (center UFG) or protec-
tive stabilization (center USP).

The child will have his treatment completed in as many
consultations as necessary, using sedation (UFG) or pro-
tective stabilization (USP). When the child concludes the
treatment, he/she will be scheduled for return in four
months. Figure 1 displays the decision-making process
and indicated treatments according to the diagnosis.

Follow-up visits

The child should return to the UFG or USP centers at
four, eight, and 12 months for follow-up. If any need is
noticed in the follow-up, one trained operator will per-
form the treatments. Oral hygiene instructions, diet
sugar control, and fluoride use will be repeated every
return visit for all children.

Outcomes

The primary outcome is the child’s behavior, which will
be assessed using the Ohio State University Behavioral
Rating Scale (OSUBRS) in the digital videos recorded
during the intervention [17]. The analysis of the videos
will be performed by trained and calibrated observers
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Table 1 Secondary outcomes and their respective analysis metrics
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Secondary outcome

Participant level analysis metrics

Aggregation method

Measurement time

Child behavior, according to the
dentist

Child anxiety

Oral health-related quality of life

Parents’satisfaction and anxiety
Dentist’s satisfaction and stress
Child pain perceived by the dentist

Child pain/distress according to
observational scale

Adverse events for sedated partici-
pants

10 cm Visual Analogue Scale (VAS)

Facial Image Scale (FIS)

The Brazilian version of Early Child-
hood Oral Health Impact Scale
(B-ECOHIS) [18]

10 cm VAS
10 cm VAS
10 cm VAS

Observational scale "The Faces,
Legs, Activity, Cry and Consolabil-
ity" Pain Assessment Tool, Brazilian
version—FLACC [19]

Research instrument Tracking and
Reporting Outcomes of Procedural

Scores (ordinal scales)

Scores (ordinal scale)

Scores (ordinal scale)

Scores (ordinal scale)
Scores (ordinal scale)
Scores (ordinal scale)
Score (ordinal scale)

Frequency

Per session: First consultation,
treatment sessions, follow-up ses-
sions of 4, 8, and 12 months

Per session: First consultation, treat-
ment sessions, follow-up sessions
of 4,8, and 12 months

Per session: First consultation, follow-
up sessions of 4, 8, and 12 months

At the end of each session
At the end of each session
At the end of each session

At the end of the first treatment ses-
sion (evaluation performed using
the digital recording of the session)

During sedation and recovery

Sedation TROOPS [20]

Unfavorable signs (protective Specific form

stabilization)

Criteria for evaluation of occlusal
[21] or occlusoproximal restora-

The longevity of composite resin
and glass ionomer cement

restorations tions [22]
Child physiological stress Salivary cortisol concentration, in
mg/dL

Frequency Shortly after the dental procedure

Frequency (grouped categories in
success/failure)

After the intervention, follow-up ses-
sions of 4, 8, and 12 months

Variation in cortisol levels during
dental treatment (area under the
curve)

Per session, at pre-determined
moments: at arrival at the treat-
ment session, 25 min after the end
of the procedure

with the aid of the Observer XT software (Noldus Infor-
mation Technology, The Netherlands), which allows
evaluating the behavior in total during each session,
obtaining the percentage of scores, being: 1 — quiet, 2 —
cry without movement, 3 — movement without crying,
and 4 - struggling. Measurements for each group will be
synthesized as mean (or median) and standard deviation
(or quartiles).

The secondary outcomes are related to children’s, fam-
ilies, and dentists’ reports and other objective measures
from the dental care (Table 1).

Selected observers from both sites will be trained to
assess children’s behavior (OSUBRS) and pain/distress
(FLACC) by collectively discussing the theory behind
each tool and applying the scales to 10 videos from simi-
lar participants undergoing dental treatment recorded
for previous studies. Then, observers will independently
watch rounds of diverse five videos to score children’s
behavior and pain until we obtain a minimal inter-rater
agreement (intraclass correlation coefficient) of 0.7.
Having received a satisfactory inter-rater agreement,
observers will score this trial’s videos (one video by one
observer). Every two weeks, observers will analyze one
in every five videos they evaluated before estimating the
intra-rater agreement coefficient.

Additionally, this study proposes an economic evalu-
ation made from the payer’s perspective (Brazilian
National Health System), measuring the effect on chil-
dren’s behavior during the dental procedure according
to the VAS assessed by the operator. An effectiveness
analysis will compare the two behavioral management
strategies according to the different available variables
by measuring the costs (inputs) and consequences
(results) of the interventions. An incremental cost-
effectiveness analysis will be performed to classify the
two strategies and verify the target population’s health
benefits [24, 25]. Direct costs for the two groups and
professionals involved in the service will be identified,
measured, and valued. We will not include the values
for dental treatment performed, as these are included
in the dentist’s consultation time. Patient costs with
transportation and time will not be analyzed. Each
intervention’s total cost will be estimated from official
price lists regulated by the Ministry of Health.

Participants recruitment and timeline

Recruitment was initially planned to occur from
January 2020 to December 2021 but has been sus-
pended during the national emergency proclamation



da Silva et al. BMC Oral Health (2021) 21:256 Page 6 of 10
. . Consent and
TO Recruitment Screening . .
inclusion
Allocation ]
T1 / I~
. Protective
Moderate sedation o
stabilization
Follow-up
T2 / \
|
| 4 months || 8 months || 12 months |
/ Analysis \
Primary outcome: Secondary
Child's behavior during
intervention outcomes
o Child behavior, according to
the dentist

T3

Fig. 2 Flow diagram of the clinical trial’s phases

o Child anxiety
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o Child pain/distress according
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o Adverse events for sedated
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signs (protective stabilization)
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o Child physiological stress

concerning the Novel Coronavirus Disease (COVID-
19) outbreak since March 2020. We anticipate resuming
recruitment in August 2021. After allocation and treat-
ment in one of the groups, these will be followed up for
12 months. The detailed timeline for data collection is
summarized in Fig. 2.

In this prospective study, the participant will follow a
systematic sequence of steps to collect data for the pro-
posed outcomes (Table 2).

Sample size

Preliminary estimates indicate that, based on adults
prescribed an anxiolytic, the minimum clinically rel-
evant difference in the VAS scale is between 10 and
15 mm [26]. This study would require a sample size
of 63 for each group to achieve a power of 80% and a
significance level of 5% (one-tailed) to detect an actual
difference average between the intervention groups of
15 mm (assuming a grouped standard deviation of 30
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Table 2 Schedule of inclusion and data collection for each participant, according to SPIRIT 2013

(2021) 21:256

Study period

Recruitment

Allocati
on

Post-allocation

Closure

Moment

T3
4
TN | mo
** | nth
s

T1.

T4
8
mont
hs

Tx (12
months after
the end of
treatment)

Recruitment:

Eligibility Assessment

Realization of the first
query to determine
behavior

Informed consent

Allocation

Interventions:

Sedation

Protective stabilization

)|
l

Evaluations:

Baseline:
-Single collection:
Demographic,
socioeconomic,
adversity,
questionnaire of
capacities and
difficulties, child's
sleep pattern
(chronotype) [23]

Caries Index + PUFA

Outcomes

The behavior of the
child

Longevity of
Restorations
Number of restored
teeth

The anxiety of the
Child

Oral health-related
quality of life
Satisfaction/Anxiety of
the parents

Dentist
Satisfaction/Stress
Child pain perceived
by the dentist

Adverse events

The physiological
stress of the child
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Table 2 (continued)
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" The allocation is non-randomized; Sedation for UFG or protective stabilization for USP

" Dental treatment under sedation or protective stabilization will be performed in as many sessions as are necessary to complete the procedures

units). To avoid significant losses in the final sample
size, after 12 months of follow-up, we will add 20% to
each group, which implies 76 children/group, i.e., a
total sample size of 152 children.

According to age, the estimated sample will be distrib-
uted in 38 children aged 2-3 years and 38 children of
4—6 years in each center to perform subgroup analysis.

The sample size will be recalculated when the mini-
mum number of 30 cases in each center is reached, based
on the values observed in this study’s conditions (interim
analysis).

Data analysis

Statistical methods

Descriptive and bivariate analyses will be performed in
the statistical software PrismaGraphPad and IBM SPSS,
considering the significance level of 5%.

Data summaries (frequencies, means/standard
deviation, or medians/quartiles) will be calculated, as
appropriate, for demographic and socioeconomic, psy-
chosocial, medical and dental history, strengths and dif-
ficulties questionnaire, and oral health-related quality of
life measures.

Based on all children who attend the first interven-
tion consultation, an intention-to-treat analysis will
be used for the outcomes “percentage of quiet behav-
ior (OSUBRS) during treatment’, “parents’ satisfaction’,
and “operators’ satisfaction”, using the Student’s t-test
or Mann—-Whitney as appropriate. We will define the
value “zero” for OSUBRS when children have their first
intervention consultation aborted (no completion of the
planned dental procedure). Adverse events (sedation
group) or unfavorable restraint signs (protective stabi-
lization) will be described. In this stage, the control of
missing data is not foreseen because if a participant does
not attend the first intervention consultation, she/he will
be excluded from the study. Subgroup analysis will be
performed for ages, considering the primary outcome.

Secondary analyses will include, but are not limited to:

+ Children’s pain during dental procedures performed
under sedation or protective stabilization (Student’s
t-test or Mann—Whitney test);

«+ Children’s behavior and anxiety progress throughout
treatment and follow-up consultations (Cox regres-
sion);

+ Impact on oral health-related quality of life, com-
paring the scores obtained in the follow-up sessions

with those of baseline (Paired T-Test or Wilcoxon in
pairs of moments and ANOVA or Friedman to assess
more than two evaluation moments);

+ Longevity of glass ionomer cement and composite
resin restorations (Kaplan—Meier survival analysis
with Log-rank test);

For the secondary analyses, cases of withdrawal (chil-
dren do not attend the follow-up sessions) will be
included by appropriate methods of the imputation of
lost data.

A ratio or quotient will express the cost-effective-
ness analysis results. The numerator is the cost and the
denominator the effectiveness, i.e., costs per unit of effec-
tiveness, in our study ‘quiet behavior. The incremen-
tal cost-effectiveness ratio (ICER) will be calculated by
dividing the mean difference in the cost of sedation of a
child compared to the protective stabilization due to the
difference in the median probability of success between
the two groups.

Discussion
The United Nation’s convention on children’s rights
underpins each child’s entitlement to be treated safely and
with dignity. In dentistry, this is especially important when
behavioral management techniques are needed to manage
those who have fear/anxiety or challenging behavior.
There has been a decline in protective stabilization by
American pediatric dentists [27] in favor of pharmaco-
logical management, such as sedation [28]. Non-specialist
dentists in Norway understand that the use of restraint,
although an ethical dilemma in pediatric dentistry, might
be acceptable when it is integral to a conscious sedation
procedure [29]. However, protective stabilization alone
is still considered necessary for several countries because
of poorly developed access to sedation services; this is a
particular dilemma for dentists treating children from
underprivileged socioeconomic backgrounds. Indeed,
Brazilian caregivers from this socioeconomic group
were more likely to accept physical protective stabiliza-
tion a second time for their children who had cognitive
impairment [30]. In such underprivileged contexts, active
protective stabilization provokes emotional discomfort
in dentists, mothers, and psychologists but is tolerated
because it allows the children’s dental treatment [31].
More research on children’s challenging behavior man-
agement is needed to inform pediatric dental services in
Brazil and other countries with similar contexts.
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To the best of our knowledge, this is the first clinical
trial to evaluate and compare the effectiveness of mod-
erate sedation with protective stabilization for children
with fear/anxiety or dental behavior problems needing
dental care. Cost-effectiveness will also be assessed as a
secondary outcome to inform sedation dental health ser-
vice development in Brazil.

This clinical trial will be case-matched rather than ran-
domized due to sedation being available only in the UFG
center, a place with infrastructure, equipment, and pro-
fessionals trained and qualified to develop ambulatory
sedation. Similarly, as the interventions are quite dif-
ferent, they will not be possible to blind. In each center,
multiple operators will provide the interventions; there-
fore, they will be trained to the needed routine to mini-
mize service differences between operators.

The primary outcome (children’s behavior according to
OSUBRS) will be assessed by trained, calibrated observ-
ers with a methodology that has been proved helpful in
a previous investigation [32]. The OSUBRS is a tool that
offers a precise measurement of the child’s behavior dur-
ing dental care but is not feasible in the day-to-day clinic,
as it requires a lot of effort for application because it
depends on videos and specific software [33]. Addition-
ally, we are assessing children’s behavior according to a
VAS reported by the dentist. VAS was used to estimate
the sample size in this study preliminarily because we
do not have OSUBRS estimates in non-sedated children.
Most importantly, it is an adequate measure to quickly
assess children’s dental anxiety during dental treatment
from the operator’s perspective [34].

We will investigate outcomes related to the patient’s
(child/family) and the practitioners’ views, thus com-
plying with the recommendations from the Cochrane
systematic review on pediatric dental sedation [4].
Moreover, we propose to measure children’s anxiety and
behavior both at baseline and at follow-up, providing fur-
ther strength through longitudinal data [4]. Compared to
other studies, we will avoid carry-over bias since a cross-
over design will not be employed [4, 35].

Thus, our study wishes to answer whether sedated chil-
dren have better behavior during dental treatment than
those undergoing protective stabilization. If this hypoth-
esis is supported, this non-randomized clinical trial will
offer new knowledge in child dental health care and pro-
vide evidence to inform service development both in Bra-
zil and worldwide.

Trial status

The trial has been recruiting participants since January
2020 but is now suspended because of the COVID-19
outbreak. The end of the recruitment phase is planned
for December 2021.
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