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Abstract

Objective: To describe and group some demographic and healthcare characteristics of
hospital dental care for the special health care needs population. Material and
Methods: Cross-sectional census survey with a total of 1,063 visits with special health
care need patients under general anesthesia or sedation at the Brazilian Health System
Minas Gerais, Brazil, over 12 months. Clinical diagnosis was divided into “mental and
behavioral disorders and diseases of the nervous system” and “others”. Age group,
gender, clinical diagnosis and care by a general dentist were submitted to descriptive
and multivariate cluster analysis. The analysis was performed using the software SPSS
version 19.0. Results: Cluster 1 (N=173) had no ICD codes for nervous system (NS)
diseases and mental and behavioral disorders. Clusters 2 (N=564) and 8 (N=826) are
quite similar except for gender distribution. Cluster 1 was 3.5 times more frequent
among non-host cities than HER host cities. Dental treatment was mostly performed on
males diagnosed with mental and behavioral disorders and diseases of the NS who were
over the age of 25 years and were seen by general dentists. The clusters were
distributed unevenly between EHR host and non-host cities. Conclusion: Non-host
performed more frequently treatment for patients with no mental and behavioral
disorders and diseases of the NS than EHR host cities.

Keywords: Dental Care for Disabled; Health Care Surveys; Cluster Analysis.
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Introduction

Although many people with special health care needs can be seen at primary health care
units, there is a demand for dental care under general anesthesia or sedation in the hospital
environment [1-47]. The prescription of sedation or general anesthesia is linked to the impossibility
of providing outpatient dental treatment due mainly to cognitive impairments, emotional conditions
and complex medical conditions that require monitoring during dental treatment [1,5-107.

In the state of Minas Gerais, Brazil it is currently recommended that hospital dental care for
patients with special health care needs in the Brazilian Health System (SUS) be established in each of
the 19 host cities of the 13 Extended Health Regions (EHR). The remaining 834 cities in this state
should refer people with special health care needs according to the medical and/or behavioral
condition of each individual [117. The recommendation for the dental treatment to be performed at
these 19 host cities is based, among others, in the economy of scale and scope [127].

Since 2010, the procedure "Dental Treatment for Patients with Special Health Care Needs"
has been included in the SUS payment table. The procedure consists of preventive, restorative and
surgical dental procedures performed in a hospital setting under general anesthesia or sedation for
patients with one or more temporary or permanent intellectual, physical, sensory and/or emotional
impairment that prevents them from being seen in a conventional dental setting. When authorized
by the SUS, the procedure generates an Authorization for Hospitalization (AIH), with subsequent
payment for the performed procedure [137].

A multivariate description of some characteristics of this service, among cities that were
EHR hosts and non-hosts, may contribute to planning, monitoring and evaluating this health
service. Hence the objective of this study is to describe some demographic and healthcare
characteristics of hospital dental care performed for special health care needs patients in the SUS,
state of Minas Gerais, during the period that immediately preceded the implementation of the state
policy for dental care under sedation or general anesthesia in the hospital setting. The characteristics

were grouped by similarity and were described in cities that were EHR hosts and non-hosts.

Material and Methods
Study Design

This descriptive and quantitative study uses secondary data referring to AIHs recorded as
paid by the SUS in the state of Minas Gerais for the implementation of the procedure "Dental
Treatment for Patients with Special Health Care Needs" from July 2011 to June 2012.

The state of Minas Gerais is the second most populated state in Brazil, with an estimated
population of 19,597,330 people in 2010. It is located in southeastern Brazil and has 853 cities. The
State Health Department of Minas Gerais (SES-MG) divides geographically the state into 13 EHRs

to manage the Brazilian Health System in the state.

Data Collection
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The Hospital Information System/SUS, the National Registry of Health Facilities and the
Hospital Information System/SES-MG were used for data collection.

This study analyzed the 1,063 AIHs that were paid during the period mentioned above. Four
demographic and healthcare variables of patients with special health care needs were analyzed. Age
was divided by the median value, and gender was separated into males and females. Clinical
diagnosis was divided into “mental and behavioral disorders and diseases of the nervous system” and
“others”. Mental and behavioral disorders and diseases of the nervous system (NS) comprised most of
cases (78.8%) among patients treated; the category “others”, referred to other pathologies belonging
to 11 International Statistical Classification of Diseases and Related Health Problems, 10th revision
(ICD-10) groups. In addition, we assessed whether a general dentist exclusively conducted the

services or if a specialist was present.

Statistical Analysis

All of these variables were analyzed by descriptive statistics and cluster analysis. Cluster
analysis is a multivariate, descriptive and exploratory statistical method that allows for the
organization of data (i.e., AIHs in this study) into groups by combining independent variables (age,
gender, clinical diagnosis, general dentist/specialist) and maximizing similarities within each group
(cluster) and then doing the same with regards to the differences between the groups; that is, groups
were formed that were internally homogeneous and heterogeneous between each other. We used
multivariate agglomerative hierarchy technique based on the farthest neighbor with squared
Euclidian distances [147]. Three types of clusters (from two to four) were formed with the 1,063
AlHs analyzed. The choice of three clusters was due to a better understanding of the phenomenon
(demographic and clinical characteristics of the patients treated under sedation or general
anesthesia). The cluster ratio was calculated between host and non-host cities of each EHR. The

analysis was performed using the software SPSS version 19.0.

Ethical Aspects

The study was submitted, reviewed and approved by the Research Ethics Committee of the
Federal University of Minas Gerais (Universidade Federal de Minas Gerais) (Protocol no.
10311412.7.0000.5149). Written consent from each patient was not obtained because the data was

from public databases. Patient information was anonymized and de-identified prior to analysis.

Results

The procedures were performed in 43 hospitals, and 89.5% were located in EHR host cities.
Three EHR host cities did not perform any services. The host cities conducted 855 dental treatments
(80.4%), while non-host cities performed 208 (19.6%).

The sociodemographic and clinical characteristics of the three clusters are shown in Table 1.

When compared to the other groups, cluster 1 had a lower rate of AIHs for patients with age over 25
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years, an intermediate rate for women, no ICD codes for NS diseases and mental and behavioral
disorders and an intermediate rate for treatments that general dentists performed exclusively.
Clusters 2 and 8 are quite similar except for the absence of treatment for women in cluster 2 and the

absence of male patients in cluster 3.

Table 1. Sociodemographic and clinical characteristics of the three clusters, Minas Gerais, Brazil, 2011
and 2012.

. Cluster 1 Cluster 2 Cluster 3
Variables
(N=173) (N=564) (N=326)
Age over 25 years 41.0% 48.4% 55.8%
Female gender 51.4% 0.0% 100.0%
ICD codes (mental and behavioral disorders and NS disease) 0.0% 90.8% 100.0%
Treatment performed exclusively by a general dentist 76.9% 64.9% 78.2%

Both host and non-host cities had high rates of cluster 2. Cluster 1 was 8.5 times more

frequent among EHR non-host cities (88.0%) than EHR host cities (11.0%) (Table 2).

Table 2. Proportions of the three clusters by Extended Health Region (EHR) host and non-host cities,
Minas Gerais, Brazil, 2011 and 2012.

Cluster 1 Cluster 2 Cluster 3 Total
EHR host city (N=855) 11.0% 55.0% 34.0% 100.0%
EHR non-host city (N=208) 38.0% 45.2% 16.8% 100.0%

Discussion

This description of hospital dental services for patients with special health care needs
revealed that there were clinical and sociodemographic differences among the evaluated patients. In
addition, the distribution of these services was different between EHR host and non-host cities.

Cluster 2 had the highest number of AIHs, and most of the patients were male adults with
ICD codes for NS diseases and mental/behavioral disorders. Similar results with regards to age and
gender have been previously reported [15-177], as have the mental and cognitive impairments
exhibited by most patients undergoing these types of dental treatment [13,16,187.

The fact that most patients were adults may indicate a deficiency in primary dental care of
people with special health care needs at earlier ages, which would constitute a more preventive
approach [197. The lack of access to preventive care among children with special health care needs
has been identified in Brazil [207] and in the USA [217].

Most patients in clusters 2 and 8 had diagnoses of mental and behavioral disorders and
diseases of the NS, although there were significant differences with regards to gender. In these
groups, regardless of gender, the presence of mental and behavioral disorders in adults, in addition to
the likely increase in strength, could make it even more difficult to manage behavioral issues during
dental treatment in an outpatient or office setting. Dealing with such issues in patients with special

health care needs is a major challenge in the professional routine [227.
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Additionally, with regards to clinical diagnosis, cluster 1 services were noted for the absence
of ICD codes for mental and behavioral disorders and diseases of the NS. This finding may represent
inadequate prescription for this type of dental treatment or services for patients with complex and
systemic conditions or syndromes. Because cluster 1 had the highest rate of young patients, the
chance that these patients present with serious chronic systemic conditions is lower [23,24].

In Brazil, only anesthesiologists can perform deep sedation and general anesthesia. Dentists
qualified at educational institutions can perform sedation with nitrous oxide, but the technique
requires the collaboration and cooperation of the patient to wear the inhalation mask [25,267;
therefore, it was most likely not performed in the studied cases.

The high rate of general dentists in the three identified clusters can be explained based on
several reasons. The lesser challenges of behavior management inherent to dental care under general
anesthesia or deep sedation may explain the presence of general dentists. In addition, administrative
matters of the Brazilian Health System related to the hiring of specialists, the type of funding and
costs may explain the low participation of specialized dentists. However, it may be that the general
dentist is the best suited professional to perform this type of service, as restorative procedures and
extractions are the procedures performed most frequently [16,27-297.

According to the Brazilian Health System framework in the state of Minas Gerais, this type
of service should take place in EHR host cities. Although most procedures were performed in these
EHR host cities, most hospitals where services were performed were not located in EHR host cities,
indicating a geographical dispersion of care; that is, few services were performed in several
establishments. The performance of dental treatments under general anesthesia in EHR host
establishments would increase the possibility of achieving economies of scale [127]. The services that
should be dispersed are those that do not benefit as much from economies of scale, for which there
are sufficient resources and where distance is fundamental for accessibility [807].

As previously discussed, the high rate of cluster 1 in non-host cities compared to host cities
may suggest inadequate prescription or services to patients with other systemic conditions [24,257].
This aspect of dental services in non-host cities, along with the likely absence of economies of scale,
indicates the need for more detailed reviews of hospital care in these establishments. It would be
important to conduct further studies to evaluate the structure, process and results of the hospitals in
these healthcare settings.

This study has limitations common to studies using secondary data. Nevertheless, it is useful
for providing a better understanding of the characteristics of services performed in this Brazilian
state, grouping them and allowing a better description of the healthcare and clinical profile according
to EHR. In this context, the study may contribute to state management issues related to planning of
the Oral Healthcare Network (“Rede de Atengdo a Saiide Bucal’) and the evaluation of policies

implemented in Minas Gerais, Brazil, and in other places with similar health services.

Conclusion
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Hospital dental care for special health care needs patients in these evaluated healthcare
settings were mostly performed on males diagnosed with mental and behavioral disorders and
diseases of the NS who were over the age of 25 years and were seen by general dentists. The clusters
were distributed unevenly between EHR host and non-host cities. Non-host cities performed more
frequently dental treatment for patients with no mental and behavioral disorders and diseases of the

NS than EHR host cities, suggesting inadequate prescription for this type of dental treatment.

Acknowledgments

State Health Department of Minas Gerais (SES-MG), Minas Gerais State Research
Foundation (FAPEMIG) and Coordination for the Improvement of Higher Education Personnel
(CAPES). Mauro H N G Abreu is fellow from National Counsel of Technological and Scientific
Development (CNPq), Brazil.

References

1. Dougherty N. The dental patient with special needs: a review of indications for treatment under general
anesthesia. Spec Care Dentist 2009; 29(1):17-20. doi: 10.1111/].1754-4505.2008.00057.X.

2. American Academy of Pediatric Dentistry. Policy on the use of deep sedation and general anesthesia in the
pediatric dental office. Pediatr Dent 2016; 88(6):94-5.

3. Peretz B, Spierer A, Spierer S, Rakocz M. Dental treatment of patients with systemic diseases compared to
patients with developmental disabilities under general anesthesia. Spec Care Dentist 2012; 32(1):21-5. doi:
10.111 1/j.1754<—4*505.201 1.00226.X.

4. American Dental Association. Guidelines for the use of sedation and general anesthesia by dentists; 2007.
[Access 2015 Jan 217. Available from http://www.ada.org/~/media/ADA/Member%20Center/Flles/
anesthesia_guidelines.ashx.

5. Tsai CL, Tsai YL, Lin YT, Lin YT. A retrospective study of dental treatment under general anesthesia of
children with or without a chronic illness and/or a disability. Chang Gung Med J 2006; 29(4):4:12-8.

6. Garcia MJIN, Lépez NEG, Sanjuan CM, Martinez MRM Garcia YA, Cabaleiro EC. Criteria for selecting
children with special needs for dental treatment under general anaesthesia. Med Oral Patol Oral Cir Bucal
2007; 12(7):E496-503.

7. Park MS, Sigal MJ. The role of hospital-based dentistry in providing treatment for persons with
developmental delay. J Can Dent Assoc 2008; 74(4):353-7.

8. Glassman P, Caputo A, Dougherty N, Lyons R, Messieha Z, Miller C, et al. Special care dentistry association
consensus statement on sedation, anesthesia, and alternative techniques for people with special needs. Spec
Care Dentist 2009; 29(1):2-8. doi: 10.1111/].1754-4505.2008.00055.X.

9. American Academy of Pediatric Dentistry. Guideline on management of dental patients with special health
care needs. Pediatr Dent 2016; 38:171-6.

10. Wang YC, Lin IH, Huang CH, Fan SZ. Dental anesthesia for patients with special needs. Acta Anaesthesiol
Taiwan 2012; 50(3):122-5. doi: 10.1016/j.aat.2012.08.009.

11. Minas Gerais. Public Department of Health. SES-MG Resolution n° 82388 of 18 april 2012. Approves the
financial incentive and establishes criteria for the development and/or implementation of dental care services
with the use of general anesthesia or sedation in a hospital in the state of Minas Gerais. Belo Horizonte; 2012.
12. Keith J, Prior D. Scale and scope economies in Mexican private medical units. Salud Publica Méx 2014
56(4):348-54.

13. Brazil. Ministry of Health Ordinance/GM n° 1032. Includes dental procedure in Table Procedures, Drugs,
Orthotics and Prosthetics and Special Materials Health System - SUS, to care for people with special needs.
Brasilia; 2010.

14. Johnson RA, Wichem DW. Applied Multivariate Statistical Analysis 6. ed. Pearson Prentice Hall; Upper
Saddle River, NJ, USA; 2007.

O °

BY



Pesq Bras Odontoped Clin Integr 2017, 17(1):e3668

15. Dall’'Magro AK, Dall'Magro E, Kuhn GF. The clinic profile of patients with special needs treated with
general anesthesic in the Sio Vicente de Paulo Hospital of Passo Fundo between 2005 and 2010. RFO 2010;
15(8):253-25.

16. Castro AM, Marchesoti MGN, Oliveira FS, Novaes MSP. Analysis of dental treatment provided under
general anesthesia in patients with special needs. Rev Odontol UNESP 2010; 39(8):137-42.

17. Leroy R, Declerck D. Objective and subjective oral health care needs among adults with various disabilities.
Clin Oral Invest 2018; ]7(8):1869—78. doi: 10.1007/500784-012-0879-X.

18. Marta SN. Program of dental assistance to special patients: a 13-year experience. Rev Gaucha Odontol
2011; 59(8):379-85.

19. Huebner CE, Chi DL, Masterson E, Milgrom P. Preventive dental health care experiences of preschool-age
children with special health care needs. Spec Care Dent 2015; 35(2):68-77. doi: 10.1111/scd.12084.

20. Abreu MH, Paixdo HH, Resende VL, Pordeus IA. Mechanical and chemical home plaque control: a study of
Brazilian children and adolescents with disabilities. Spec Care Dent 2002; 22(2):59-64. doi: 10.1111/].1754-
4505.2002.tb01163.x.

21. Huebner CE, Bell JF, Reed SC. Receipt of preventive oral health care by U.S. children: a population-based
study of the 2005-2008 medical expenditure panel surveys. Matern Child Health J 2013; 17(9):1582-90. doi:
10.1007/510995-012-1168-7.

22. Lyons RA. Understanding basic behavioral support techniques as an alternative to sedation and anesthesia.
Spec Care Dentist 2009; 29(1):39-50. doi: 10.1111/].1754-4505.2008.00061.X.

23. Barros MB, I'rancisco PM, Zanchetta LM, César CL. Trends in social and demographic inequalities in the
prevalence of chronic diseases in Brazil. PNAD. 2003-2008. Cienc Saude Colet 2011; 16(9):3755-68. doi:
10.1590/S1418-81232011001000012.

24. World Health Organization. Global status report on noncommunicable diseases 2014. [Access 2015 Jan
217. Available from http://www.who.int/nmh/publications/ncd-status-report-2014/en/.

25. Costa PS, Valadao WJ Jr, Costa LR. Dental sedation by dentists: a view from anesthesiologists working in
central Western Brazil. Anesth Analg 2010; 110(1):110-14. doi: 10.1213/ANE.0b013e3181bdc63d.

26. Daher A, Hanna RP, Costa LR, Leles CR. Practices and opinions on nitrous oxide/oxygen sedation from
dentists licensed to perform relative analgesia in Brazil. BMC Oral Health 2012; 12:21. doi: 10.1186/1472-
6831-12-21.

27. Osuji OO, Assery MKA. The dental treatment of children under general anaesthesia at a hospital in Taif,
Saudi Arabia. Saudi Dent J 2005; 17:120-5.

28. Loyola-Rodrigues JP, Zavala-Alonso V, Patifio-Marin N, Friedman CA. New classification system for
dental treatment under general anesthesia. Spec Care Dentist 2006; 26(1):25-9. doi: 10.1111/].1754~
4505.2006.tb01506.x.

29. Savanheimo N, Sundberg AS, Virtanen JI, Vehkalahti MM. Dental care and treatments provided under
general anaesthesia in the Helsinki Public Dental Service. BMC Oral Health 2012; 12:45. doi: 10.1186/1472-
6831-12-45.

30. Mendes EV. Health care networks. Cien Saude Colet 2010;15(5):2297-2805. doi: 10.1590/S1413-
81232010000500005.




