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ABSTRACT

Objective: To investigate the profile of people with disabilities, factors related to referral for general
anesthesia (GA), dental procedures performed under hospital care, and return to specialized outpatient follow-
up in Curitiba, Brazil. Material and Methods: This retrospective study analyzed electronic records from
individuals treated through the Amigo Especial Program between 2009 and 2019. Variables included age,
gender, baseline diagnosis, use and type of protective stabilization, reasons for GA referral, hospital dental
procedures, and return to outpatient care. Descriptive statistics, Chi-Square tests, and binomial logistic
regression were performed. Results: A total of 657 records were reviewed, and 119 patients (18%) were
referred for GA. The most frequent age group was 22—40 years, predominantly male, and without a recorded
baseline diagnosis. Protective stabilization was used in 44% (n=286) of the total sample and had previously
been used in 71% (n=84) of those referred for GA. The main reason for referral was the risk of injury to
patients and professionals. Tooth extraction was the most frequent procedure. Among those treated under
GA, 74% (n=88) returned for outpatient follow-up. Additionally, 55 individuals required a new referral due
to failure to complete treatment in the outpatient setting. Conclusion: The patient profile consisted mainly
of adult males without a diagnosis. Protective stabilization was common before GA. Surgical procedures were
frequent, and most patients returned for follow-up.
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B Introduction

Dental care for people with disabilities is one of the biggest challenges for the dental surgeon and the
team when cooperation is limited or non-existent [17]. Various behavioral management techniques and
adaptations may be necessary for people with disabilities during outpatient dental care [27]. When all behavior
management techniques do not allow for safe dental care, other strategies should be used.

Sedation and general anesthesia (GA) can improve treatment by offering differentiated care, given the
characteristics of the disability [87. The first adaptation approach is usually protective stabilization (PE). The
second alternative used by dentists is chemical stabilization through sedation, which provides comfort for the
patient and their family and enhances safety for the professionals involved. The third option would be to use GA
in a hospital environment [47]. However, although GA is often considered a third option, it is often the first
choice in clinical practice, especially for patients with severe disabilities or significant behavioral challenges. In
addition to providing behavioral management, GA enables the resolution of several dental problems in a single
session, reducing stress for the patient and their caregivers. It is also an option when the use of local anesthesia
is contraindicated, as it allows the dental surgeon to carry out quality work with better results and enables
diagnosis in individuals who are completely inaccessible to evaluation due to severe impairment. Any
combination of these factors can act as an indication for the use of GA for dental treatment [1,5,6]. The cost-
benefit should be analyzed before each decision to perform dental treatment under GA [17].

Given the scarcity of national data and the increasing demand for specialized dental care for people with
disabilities, understanding the clinical and behavioral profiles of those referred for GA is essential to optimizing
treatment protocols and resource allocation in public health services. This study is justified by the need to fill
this knowledge gap and support clinical decision-making and the development of health policies. This study
aimed to verify the profile of people with disabilities referred for treatment under general anesthesia; the factors
that may influence referral; the dental procedure carried out in a hospital environment and the return for

outpatient care in the specialized public service of the city of Curitiba, Brazil.

B Material and Methods
Study Design and Ethical Clearance

This research is a retrospective, observational, and descriptive study conducted in the city of Curitiba,
Parand, Brazil, and was approved by the Human Research Ethics Committees of the Health Sciences Sector of
the Federal University of Parana - UFPR (Opinion No. 5900534) and the Curitiba Municipal Health Department
(Opinion No. 60748837).

Data Collection

The municipality's computerized health system generated a list of those enrolled in specialized dental
care under the Special Friend Program of the Curitiba, Brazil, public service. For the study, a report was
generated containing the full names, dates of birth, and mother's names of all individuals with disabilities treated
at the specialized dental service of the Special Friend Program in Curitiba. These identifiers enabled the
researcher to access and extract data from each patient's electronic medical record.

All electronic medical records of people with disabilities enrolled in the Special Friend Program and
treated at the specialized dental care service of the public health network in Curitiba, Brazil, from 2009 to 2019,

were included. In cases of duplicated records, the information was compiled into a single entry. As exclusion
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criteria, records of individuals enrolled before 2009 or after 2019 were excluded. In cases of duplicated records,
the information was also compiled into a single entry.

To collect the data, a single researcher accessed the electronic dental records. The information was
entered into spreadsheets using the Excel program, in ascending numerical sequence and without identifying
the person's name. The data collected was as follows: 1) age, gender and underlying medical diagnosis; 2) need,
type of protective stabilization used before GA care and the reasons why they were referred; 8) types of dental
procedure carried out during GA care; 4) return for outpatient care.

When tabulating the data, age was grouped into O to 5 years; 6 to 12 years; 13 to 21 years; 22 to 40
years; 41 to 60 years; and over 60 years. For the basic medical diagnosis, the following were considered: cerebral
palsy; Down's syndrome; autism; intellectual disability; uninformed diagnosis; inconclusive and others. The use
of protective stabilization was classified as Yes or No; and the type of stabilization used was described as physical,
mechanical or both. The reasons for referral were classified as pain, phobia, nausea, risk of accident to the patient
or professionals, need for many dental procedures and others. The dental procedures carried out under GA were
classified as simple extraction, semi-included or included teeth; restorations; scraping, smoothing and polishing;
biopsy; and others. For return to outpatient care, Yes or No was used to check the number.

Before being referred to specialized care, all patients with disabilities underwent at least two attempts
at treatment in primary health care units. Those who did not receive clinical care were referred to the specialized
service, according to the municipal health department's referral protocol. The specialized service of the Special
Friend Program was composed of four dental surgeons (two specialists in special care dentistry and two general
dentists), each working 20 hours per week. The auxiliary team consisted of six Oral Health Assistants (ASBs).
In the specialized service, individuals with disabilities were preferably treated in the outpatient clinic using
clinical behavior management techniques and, in many cases, mechanical stabilizers. In more complex cases, care
was commonly shared between two dentists and at least three ASBs. When all clinical attempts failed, the

indication for treatment under general anesthesia in a hospital environment was established.

Data Analysis

The data were statistically analyzed using the Statistical Package for the Social Sciences® (SPSS)
software, version 20.0 for Windows. A descriptive analysis of the study variables was carried out using
proportions and frequencies for categorical variables. The chi-square test was used to assess the association with
the dependent variable (referral to general anesthesia). Binomial logistic regression was used to adjust the

predictive model. The significance level adopted was p < 0.05.

B Results

The list of individuals registered for specialized care in the Special Friend Program showed a total of

975 people. After applying the exclusion and inclusion criteria, 657 medical records were evaluated (Figure 1).

TOTAL NUMBER OF EXCLUDED REGISTRATIONS

APPLICANTS Duplicates, hormones and MEDICAL RECORDS
Special Friend Program out of date from 2009 to EVALUATED

Specialized Care 2019

Figure 1. Selection of medical records.
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The total sample (n = 657) consisted of 54% (n = 352) males and 46% (n = 305) females, with ages
ranging from 11 to 95 years and an average of 35.51 £ 14.39 years. Adults were the most frequent, with a higher
concentration in the 22 to 40 age group (around 46% of the medical records assessed), followed by the 41 to 60
age group (31%) and the 13 to 21 age group (approximately 19%). More than half of the medical records analyzed

(n = 342) showed no record of the underlying medical diagnosis (Table 1).

Table 1. Descriptive statistics of patients referred to General Care between 2009 and 2019.

Variables Age Number of Referrals to General Number of Previous CEO Visits
Care Before General Care Referral

N 657 657 119

Missing 0 0 538

Mean 35.6 0.228 2.61

Median 35 0 3

Standard Deviation 14.4 0.541 0.612

Minimum 11 0 1

Maximum 95 38 B

Among the diagnoses reported, the most frequent were cerebral palsy (12%), followed by autism (6%)
and Down's syndrome and intellectual disability (both 5%). Around 19% had other diagnoses, such as stroke
sequelae, bacterial meningitis, schizophrenia, rubella and congenital toxoplasmosis; Alzheimer's disease;
epidermolysis bullosa; various genetic syndromes, etc.

Table 2 presents data on individuals with disabilities seen at the service and referred for general
anesthesia (GA). When analyzing the relationship between the variables “gender” and “informed underlying
diagnosis” in relation to the outcome variable “referral for general anesthesia”, no statistically significant
association was identified. However, when analyzing the age group variable, the p-value < 0.001 indicates a
significant association with “referral for general anesthesia”, with a higher concentration of cases in the 20-40
age group.

Among the medical records evaluated, 52% lacked information on the underlying diagnosis. For data
analysis, the item “Not informed” was removed as it would have jeopardized the analysis Considering the
reported diagnoses, no statistical significance was found among the different underlying diagnoses (p > 0.05).

The use of protective stabilization accounted for 44% of the total sample, with the simultaneous use of
both physical and mechanical stabilization in approximately 55%. The frequency of protective stabilization in
the total sample, as well as in those referred for GA, and the relationship between the use of protective
stabilization and referrals are presented in Table 2. There is a correlation between the prior use of protective

stabilization and referrals for GA (p < 0.001).

Table 2. Information on people with disabilities seen at the service and referred for general anesthesia.

Variables Total Forwarded GA
N % N %

Sex

Male 352 54.0 67 10.0

Female 305 46.0 52 8.0
Age Range (Years)

05 (0] 0.0 (0} 0.0

6—12 3 0.0 0 0.0

18—-21 122 19.0 7 1.0

22—40 301 46.0 73 11.0

41-60 208 31.0 34 5.0

!
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Over 60 28 4.0 5 1.0
Medical Diagnosis
Cerebral Palsy 77 12.0 20 3.0
Down Syndrome 33 5.0 2 0.0
Autistic Spectrum Disorder 41 6.0 12 2.0
Intellectual Disability 33 5.0 10 2.0
Not informed 342 52.0 46 7.0
Inconclusive 8 1.0 2 0.0
Others 128 19.0 27 4.0
Use of Protective Stabilization Prior to GA
Yes 286 44.0 84 71.0
No 871 56.0 35 29.0
Type of Protective Stabilization Used
Physical 23 8.0 5 6.0
Mechanical 107 37.0 23 27.0
Physical and Mechanical 156 55.0 56 67.0
Forwarded GA
Reasons for Referral to GA
Pain 2 2.0
Phobia 1 1.0
Nausea 3 3.0
Risk of accident 60 50.0
Multiple procedures 19 16.0
Reason not disclosed 34 29.0
Procedures Performed Under GA
Simple extraction 54 21.0
Extraction of impacted and semi-impacted teeth 37 15.0
Restoration 45 18.0
Scaling, root planing, and polishing 62 24.0
Others 55 22.0
Total 258 100.0
Return to Outpatient Care After GA
Yes 88 74.0
No 31 26.0

Figure 2 illustrates the underlying medical diagnoses in the total sample and among the referred
patients, while Figure 3 shows the reasons for referral to general anesthesia, while Figure 4 shows the procedures

performed under general anesthesia.
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Figure 2. Medical diagnosis of people with disabilities in the total sample and those referred for
general anesthesia.
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Figure 3. Reasons for referral to general anesthesia.
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Figure 4. Procedures performed under general anesthesia.

The majority of people who underwent GA (74%) returned for outpatient care. In addition, it was
observed that 55 individuals with disabilities, previously referred and treated under general anesthesia during
the evaluation period, required a new referral for GA due to the impossibility of completing treatment in the
outpatient setting.

In the logistic regression, the factors were analyzed together to assess their effect on the probability of
the outcome variable — “referral for GA.” The predictors “use of protective stabilization” and “age” remained

significant when analyzed alongside the other variables.

B Discussion

The adult population was the most frequent in this study's sample, consistent with the findings of
Jockusch et al. [17, Savanheimo et al. [5], Marinho et al. [77], and Nobre et al. [87. A significant age difference
was observed in the 22-40-year age group for the "referral for general anesthesia" variable. The chi-square test
showed that more than half of the referrals were within this age range, with a p-value lower than 0.05, indicating
a strong correlation between the variables. The study by Lopez-Velasco et al. [97] showed that the use of general
anesthesia for pediatric patients with disabilities is increasing, with limited follow-up for these patients and
insufficient preventive care, resulting in high dropout rates. In turn, Kasemkhun et al. [107] reported that older
patients with a high caries history, non-collaborative behaviors, and a substantial need for dental procedures are

most suited for treatment under general anesthesia.

oMo ;
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In the present study, the majority of individuals with disabilities treated under GA were male. However,
gender was not associated with referral for general anesthesia. In the literature, one of the main reasons cited for
the higher frequency of male patients is physical strength, which prevents adequate stabilization necessary for
the performance of outpatient dental procedures [8,11-1387. Kim et al. [137, in turn, reported that the male
proportion was higher for all disabilities analyzed, except for cases of mental disorders and dementia, where the
female proportion was greater. However, the studies by Ozkan et al. [14] and Alofi et al. (157 presented a higher
number of women with disabilities undergoing dental interventions under GA. The main explanation provided
by Alofi et al. [ 157 was dental anxiety in women, which led to a higher number of referrals for general anesthesia.

Among the diagnoses reported in the medical records of this study, cerebral palsy, autism, and
intellectual disability were the most frequently referred for general anesthesia. No association was found between
the underlying medical diagnosis and referral for GA. However, the lack of information in dental records,
particularly regarding the medical diagnosis of individuals with disabilities, was notably high. The absence of
information in the records does not necessarily mean the data does not exist, but it may indicate that the
professionals did not record it. Clinical record-keeping in patient charts is a fundamental part of providing patient
care. Records should be accurate and complete, with objectives including facilitating communication between
professionals and patients, as well as among professionals themselves; supporting clinical decision-making;
assisting in the evaluation of patient care; serving as evidence in legal actions and forensic purposes; and being
an important resource in scientific research and data analysis [167].

Although physical restraint (PR) is currently not considered the most appropriate method according to
several scientific studies, due to its harmful and stressful nature for both the patient and the dentist, it can provide
an opportune, safe, effective, and efficient means of enabling dental care or assessment when other alternatives
are unavailable or unfeasible. Furthermore, it may be the most cost-effective option in an environment with
limited financial resources for outpatient sedation or general anesthesia [47]. In logistic regression, the factors
were analyzed jointly to assess their effects on the probability of referral for general anesthesia (GA). In this
study, the logistic regression model indicated that the independent variables "use of protective stabilization" and
"age" were significant predictors of the dependent variable "referral for general anesthesia." Those who required
the use of PR showed a decrease in the probability of referral for GA. The literature indicates that individuals of
older age, with extensive caries experience, consistently negative behavior, and numerous treatment needs, are
more likely to be referred for general anesthesia [107.

The noncollaborative behavior of individuals with disabilities has been identified as a significant factor
in dental treatment under general anesthesia [1,10,11,14,17-197. In this study, the most frequently reported
reason was the risk of injury to the patient or the professional team, which was noted in approximately half of
the records.

Those who receive dental treatment under general anesthesia typically require more procedures than
those treated on an outpatient basis [17]. The dental procedures performed under GA in the studied sample
showed a higher number of tooth extractions, which corroborates the findings of Nobre et al. [87]. The high
prevalence of caries and advanced stages of the disease are determining factors in the approach and the choice of
tooth extractions for those who underwent dental treatment under general anesthesia [20,217. In turn, Schnabl
et al. [227] found a higher proportion of restorations (57%) than of tooth extractions (24%). Dental treatment
under general anesthesia often differs from routine clinical dental treatment. The literature indicates a greater
tendency toward tooth extractions rather than procedures aimed at maintaining and preserving the tooth, such

as endodontic treatment [1,10,14,197. Pulp therapy was not performed in the studied sample. Kasemkhun et al.
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[10] reported limited use of endodontic treatment under GA due to uncertain outcomes when treating
questionable teeth or those with a poor prognosis, which may increase the risk of repeated treatments; thus,
extraction was the first treatment option. Marinho et al. [7] reported variations in dental treatments for
individuals with disabilities performed under general anesthesia, depending on the service provider. Patients
treated in the private sector predominantly underwent restorations (46%), compared to those treated in public
services (83%). Professional mechanical plaque removal (supragingival and subgingival debridement) was a
dominant procedure, especially in the public sector group (81%).

The return to outpatient care after treatment under general anesthesia is of utmost importance for
maintaining the oral health of individuals with disabilities. In the studied sample, the return rate to the clinic
was high, around 75%. For patients who cannot be treated on an outpatient basis, they should return for
treatment under general anesthesia within 12 months [17].

It is important to note that although the sample size was adequate for 10 years, changes in professional
practices and family attitudes likely occurred during this period, which may have affected the results and should

be considered a limitation of this study.

B Conclusion

The predominant profile of the studied population was adults, male, and without a recorded diagnosis
in the medical chart. Protective stabilization was the most relevant factor, potentially influencing the decision to
refer general anesthesia. Therefore, those who received protective stabilization had a lower probability of being
referred for general anesthesia. The age range of 22 to 40 years was also statistically significant for referral to
general anesthesia. The most frequently performed dental procedure in the hospital setting was surgical,
represented by tooth extractions. The return for continued outpatient dental follow-up in specialized care was
observed in the vast majority of individuals with disabilities who underwent dental treatment under general

anesthesia.
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