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ABSTRACT 

	Aims: The worsening of oral health conditions, with a deficit in oral hygiene care and the absence of daily care for hospitalized patients, make the dental surgeon an extremely important professional at the hospital level. The objective of this study was to carry out an epidemiological survey of the oral and systemic health conditions of patients in hospitals in intensive care units in the port region of Baixada Santista, SP, Brazil.
Study design:  Observational epidemiological study.
Place and Duration of Study: Intensive Care Units at Hospital Irmandade Santa Casa de Misericórdia de Santos, between August and December of 2023.
Methodology: This was a descriptive analysis study using medical records and evaluations of patients treated by the Hospital Dentistry team at the Hospital Irmandade Santa Casa de Misericórdia de Santos. During the consultations, information regarding the patients' oral and systemic health was collected. The study lasted 4 months, with the participation of hospitalized patients of all ages, genders and races. In view of the number of beds at the hospital, 500 patients were evaluated.
Results: The results are presented with a selection of frequencies and percentages of all variables. Main results: 132 participants (26.5%) had total edentulism in the upper arch and 83 participants (16.6%) had total edentulism in the lower arch. The mean number of teeth present was 17.4 ±10.5 (range: 0.0–32.0). The mean number of decayed teeth was 0.6 ±1.5 (range: 0.0–17.0). The mean number of teeth indicated for extraction was 0.8 ±2.0 (range: 0.0–17.0).                                                                                                                   Conclusion: The analysis revealed that many patients presented unfavorable oral conditions that can negatively impact their systemic health. This study highlights the importance of oral health care in patients hospitalized in intensive care units (ICU).                                
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1. INTRODUCTION 

According to Camargo (2005), hospital dentistry can be defined as a practice that aims to care for oral changes that require highly complex multidisciplinary team procedures for the patient. Oral health, as a state of harmony, normality or health of the oral cavity, only has meaning when accompanied, to a reasonable degree, by the individual's general health [1,2]. The first scientific citations that portray the possibility of a relationship between oral changes and systemic diseases date back to 2,100 BC [3].

The acquisition and maintenance of oral health, in addition to a greater integration of Dentistry and Medicine, aims at the overall treatment of patients [4]. Scientific advances provide support for believing in the significant contribution of dental treatment, specifically periodontal intervention, in the prevention and/or improvement of systemic conditions, especially in critically ill patients [5,6].

A recent systematic review highlights the importance of establishing guidelines for the evaluation of oral status in Intensive Care Unit (ICU) patients. The authors also state that further studies on maintaining good oral hygiene among ICU patients are needed [7]. Oral care is a disease preventive and cost-effective measure for patients [8] and current dentistry can and should provide safe care for different patients in the hospital area [9]. Even patients have reported that they think dental care is very important in hospitals settings [10]. The scientific and statistical panorama is favorable to the performance of dentists in a hospital environment [11].
The objective of this study was to conduct a survey of the oral and systemic health conditions of patients in intensive care units in the port region of Baixada Santista. This survey seeks to identify the prevalence of unfavorable conditions that may impact the systemic health of patients. In addition, the objective of the product generated by this study is to develop and implement a specific oral hygiene protocol for patients admitted to the ICU, aiming to improve the quality of hospital dental care. This protocol may initially be experimental, without a defined application focus, but with the potential to be a solution to previously identified problems in the oral care of critically ill patients.


2. methodology 

This study was conducted as a descriptive epidemiological survey, focusing on the evaluation of oral and systemic health conditions of patients admitted to Intensive Care Units (ICU) at Hospital Irmandade Santa Casa de Misericórdia de Santos, located in Baixada Santista, Brazil. As this is an observational study in epidemiology, it follows The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for reporting observational studies, and the STROBE checklist is attached as a Supplementary File. Patient data, including medical history and oral clinical examination, were collected between August and December of 2023. The study was completed with 499 participants; 1 participant withdrew participation. The study size was arrived at by convenience (number of accessible patients in the hospital). To avoid bias, researchers followed the eligibility criteria described below. 
This study strictly complied with the principles of research involving human beings, as established by Resolution 466/12 and 510/16 of the Brazilian National Research Ethics Commission (CONEP) and the Declaration of Helsinki. All participants or their legal guardians signed the Free and Informed Consent Form before being included in the study. The study was approved by the Institutional Research Ethics Committee of the Metropolitan University of Santos and the Irmandade Santa Casa de Misericórdia Hospital of Santos, under protocols CAAE: 69348323.6.0000.5509 and CAAE: 69348323.6.3001.0139.

2.1 Eligibility Criteria

2.1.1 Inclusion Criteria 

· Adults (aged 18 and over) admitted to the intensive care units of the Hospital Irmandade da Santa Casa da Misericórdia de Santos.
· Individuals who voluntarily provided informed consent to participate in the study.

2.1.2 Exclusion Criteria 

· Patients under 18 years of age and palliative care patients without guardian authorization.
· Participants with any condition that, in the researcher's judgment, prevented them from participating in the study.

2.1.3 Withdrawal Criteria 

· The participant who did not wish to continue in the study for personal reasons (or even without reason);
· The legal representative who stated that his/her representative would no longer participate in the study for personal reasons (or even without reason);
· Positive response to the reassessment of any of the exclusion criteria, at the time of admission to the study or on a subsequent occasion;
· Any other condition that, in the researcher's judgment, is in the interest of maintaining the participant's health.

2.2 Evaluations

As primary evaluation criteria, oral clinical examination and a survey of all patient anamnesis and development records were performed. As secondary evaluation criteria, an epidemiological survey of the oral and systemic health conditions of patients in hospitals in the Intensive Care Units in the port region of Baixada Santista was performed. Data such as types of ICU, allergies, oxygen supplementation, feeding types, biometric data, and intra and extra oral alterations were collected. 

2.3 Analysis

Statistical analyses were conducted in which data entry and initial processing were obtained through MS Excel files, based on data derived from the analysis equipment. The raw data as well as the results of the evaluations and statistics are available in paper and electronic media. The results were presented in descriptive statistics using tables and graphs, highlighting the frequency and percentages of various conditions and patient characteristics.


3. results and discussion

Out of the total available hospital beds, 500 patients were identified as eligible. One patient withdrew from the study, resulting in a final sample of 499 participants who were included and assessed. The main characteristics of the included participants are displayed in Table 1.
 
Table 1. Characteristics of the population of the present analysis evaluated in all Intensive Care Units (ICU)

	Characteristics  
	N. (%)

	[bookmark: _Hlk187084132]Total Patients 
Male 
Female 
	499 (100)
264 (52.9)
235 (47.09)

	Types of ICU
	

	  General ICU 
Male 
Female 
	245 (49.0)
159 (60.23)
  86 (36.60)

	  Coronal ICU 
Male 
Female 
	109 (21.84)
  21 (7.95)
  88 (37.45)

	  Neurological ICU 
Male 
Female 
	  74 (14.82)
  60 (22.73)
  14 (5.96)

	  Pediatric ICU 
Male 
Female 
	    3 (0.3)
    3 (1.14) 
    0 (-)

	  Cardiac ICU 
Male 
Female 
	  68 (13.63) 
  21 (7.95)
  47 (20.00)

	
	

	Patients with a clinical history of some type of allergy
Male 
Female
	78 (15.63)
  32 (12.1)
  46 (19.6)

	
	

	Patients required oxygen supplementation
	  20 (4)

	
	

	Patients with an endotracheal tube
Male 
Female
	106 (21.24)
  63 (23.86)
  34 (14.47)



Regarding the most prevalent types of allergies in ICUs, the following information is provided regarding the number of patients and their percentage, in decreasing order of the total: dipyrone 13 (11.8%), acetylsalicylic acid and penicillin 10 (9.1%), iodine 8 (7.3%), tramadol 6 (5.5%), captopril 6 (4.5%), diclofenac 5 (4.5%), NSAIDs 4 (3.6%), scopolamine butylbromide 4 (3.6%), metoclopramide hydrochloride 4 (3.6%), shrimp, adhesive tape, ibuprofen, and tenoxicam 3 (2.7%), aminophylline, amoxicillin, benzathine benzylpenicillin and dexamethasone 2 (1.8%), allopurinol, amiodarone, atorvastatin, caffeine, pork, ketoprofen, clavulanate, hydrochloride promethazine, dye, betamethasone dipropionate + betamethasone disodium phosphate, seafood, hydrocortisone, ieca, nimesulide, protective film, simvastatin, soy, sulfa, sulfadiazine, sulfamethoxazole + trimethoprim and vancomycin, with only one incidence each, being a percentage of 0.9%.
The median Glasgow Coma Scale score was 15 for all participants, both female and male. The minimum value observed in both female and male participants was 3, while the maximum was 15 for all groups. The standard deviation (SD) for all participants was 4.8, being 5.2 for males and 4.0 for females.
The distribution of feeding type among the 499 patients can be found in Table 2.
[bookmark: _Hlk187084058]Table 2. Feeding types of the population of the present analysis
	Characteristics  
	N. (%)

	  Orally fed
Male 
Female 
	330 (66.3)
156 (59.09)
173 (73.93)

	  Enteral fed
Male 
Female 
	  85 (17.03)
  60 (22.73)
  25 (10.68)

	  Solid food
	    4 (0.80)    

	  Fluid restriction 
	    1 (0.20)

	  Any feeding types
	  79 (15.83)



The mean biometric data were as follows: the mean body temperature was 36.4°C±1.2 (range: 30.0–39.4°C); the mean oxygen saturation was 95.2%±3.6 (range: 74.0–100.0%); the mean systolic blood pressure was 126.2 mmHg ±23.1 (range: 46.0–222.0 mmHg); and the mean diastolic blood pressure was 74.5 mmHg ±14.6 (range: 32.0–121.0 mmHg) (Figure 1). 
[image: ]Fig. 1. Biometric data of patients in the ICU

The data of the extra-oral examination for all patients, were as follows: 466 (93.4%) presented facial symmetry; 89 (17.8%) patients presented with ulcerated lips; 65 patients (13.0%) presented eyelid edema; 11 (2.2%) presented saddle nose; 11 (2.2%) presented pallor of the lips; 4 (0.8%) had enlarged lymph nodes; 4 (0.8%) labial herpes was observed; 4 (0.8%) had cheilitis; 3 (0.6%) presented with cyanosis of the lips; 2 (0.4%) had eyelid ptosis (Figure 2).
[image: ]Fig. 2. Assessment of the face of patients in the ICU

Regarding edentulism for all participants: 132 participants (26.5%) had total edentulism in the upper arch and 83 participants (16.6%) had total edentulism in the lower arch.
The dental condition of all patients in the study was assessed based on the number of teeth present, decayed teeth, and teeth indicated for extraction. The mean number of teeth present was 17.4 ±10.5 (range: 0.0–32.0). The mean number of decayed teeth was 0.6 ±1.5 (range: 0.0–17.0). The mean number of teeth indicated for extraction was 0.8 ±2.0 (range: 0.0–17.0). 
Regarding the intraoral evaluation of all participants, the following results were obtained: 395 (79.2%) had biofilm; 360 (72.1%) had coated tongue; 301 (60.3%) had dental calculus; 166 participants (33.3%) had periodontal disease; 128 (25.7%) underwent tooth extraction; 121 (24.2%) had stains; 107 (21.4%) had dysphagia; 76 (15.2%) had caries lesions; 43 (8.6%) had pseudomembranous candidiasis; 26 (5.2%) had magralossia; 25 participants (5.0%) had geographic tongue; 13 (2.6%) had enamel hypoplasia; 13 (2.6%) had hairy leukoplakia; 10 participants (2.0%) had oral ulcers; 7 (1.4%) had hyperplasia; 5 (1.0%) had herpes simplex; 4 (0.8%) had erythematous candidiasis; 2 participants (0.4%) had hyperplastic candidiasis (Figure 3).
[image: ]Fig. 3. Intraoral evaluation of patients in the ICU
Hospital dentistry plays a crucial role in maintaining and improving the oral and systemic health of patients admitted to intensive care units (ICUs). This study aimed to assess the oral and systemic health conditions of patients hospitalized in ICUs in the port region of Baixada Santista, providing a relevant epidemiological overview for the formulation of hospital dental policies and practices.
Poor oral hygiene conditions are very common in hospitalized patients, who often remain with their mouths open due to tracheal intubation. This promotes mucosal dehydration and leads to decreased salivary flow, allowing greater colonization of bacteria leading to the development of periodontal disease and other possible foci of infection [12].
The data collected in this study showed a high prevalence of adverse oral conditions among patients admitted to the evaluated ICUs. The presence of dental biofilm was significantly high, and consequently, a high presence of caries lesions and periodontal disease, corroborating previous studies that indicate the rapid deterioration of oral health in hospital environments due to decreased oral hygiene and immunosuppression of patients [12,13].
In approximately 24 hours without cleaning the oral cavity, it is possible to clinically detect a layer of dental biofilm. And the absence or the technique of oral hygiene adopted will be closely linked to the number and species of microorganisms found in the oral cavity. Dental biofilm can play a significant role in the occurrence of respiratory infections in patients undergoing mechanical ventilation in ICUs [14,15].
The presence of biofilm interferes in the worsening and development of oral alterations present in the patient, such as caries disease, periodontal disease, pulp necrosis, among others. These alterations impact both medical therapy and the general condition of the patient and must be controlled [13].
Several studies have highlighted the importance of hospital dentistry in the prevention of systemic infections. The research by Scannapieco and Mylotte (1996) [16] was a pioneer in establishing the relationship between oral health and ventilator-associated pneumonia (VAP). Recently, oral hygiene protocols in ICUs have shown a reduction in infection rates [6]. The results of this study are in line with these studies, suggesting that the implementation of dental care routines can significantly reduce systemic complications in critically ill patients.
In addition, the literature points to the need for specialized training of dentists to work in a hospital environment. Hospital dentistry is still a developing area in Brazil, with legislation and regulations being improved. The inclusion of dentists in multidisciplinary health teams can provide more holistic and effective care, improving the clinical outcomes of patients [17].
According to the Federal Council of Dentistry (a Brazilian institution), according to its resolution CFO-162/2015, the clinical implications of this study are clear: the inclusion of dental professionals in ICU health teams can significantly improve the oral and systemic health of patients. Oral hygiene protocols, regular training for the nursing team on oral care, and the constant presence of a dentist can reduce the incidence of nosocomial infections, thus reducing associated morbidity and mortality.
This study evaluated patients on mechanical ventilation. Of the total of 499 patients evaluated, 21.24% (men and women) had an endotracheal tube; of these 106 patients, 63 (23.86%) were men and 34 (14.47) were women, a significant number to justify the implementation of a dentist in Intensive Care Units. Patients require careful care and evaluation, since the tube can cause pneumonia associated with mechanical ventilation, that is, lead to death of these individuals, if correct oral hygiene procedures are not performed. Several reasons put patients at higher risk associated with VAP, such as the presence of an endotracheal tube, body position, possible aspiration of contaminated secretions from the oropharynx or gastrointestinal respiratory tract, and open and dry mouth. The direct association with lung infections and oral health has been explored in several studies [18].
The implementation of an oral hygiene protocol associated with a continuous training program for professionals is crucial to reducing VAP rates, as the lack of clarification about the importance of this care results in low adherence by the nursing team [19,20]. A recent systematic review showed that dental care by oral health teams contributed to a reduction in VAP of patients admitted to the ICU21. Other current studies have also shown that chlorhexidine is effective when applied for oral hygiene of patients submitted to mechanical ventilation [22,23].
Furthermore, the study by Lotufo and Pannuti (2004) [24] highlights the need for public policies that integrate dentistry into the hospital environment. Training more professionals and raising awareness about the importance of oral health in critically ill patients should be priorities. Oral health prevention and promotion programs can be incorporated into hospital routines, promoting a preventive rather than a reactive approach.
In most ICUs, oral hygiene care is performed by nurses and, although these professionals have an important role in health promotion, they do not have sufficient training or legal permission to treat caries lesions, remove calculus, drain intraoral abscesses or perform tooth extractions in critically ill patients during ICU admission [20].
Although this study provides valuable data, it has some limitations. The sample was restricted to a single geographic region, which may lead to generalization of the results. Furthermore, the data collection period was relatively short, and longitudinal studies could provide a deeper understanding of changes in oral health conditions over time in hospital settings. Another limitation is the reliance on medical records and charts, which can vary in accuracy and detail. Future studies could benefit from more standardized and detailed data collection, including regular and systematic clinical assessments.

4. Conclusion

This study highlights the importance of oral health in patients hospitalized in intensive care units (ICUs). The analysis of medical records of 499 patients at the Hospital Irmandade Santa Casa de Misericórdia de Santos revealed that many patients presented unfavorable oral conditions that can negatively impact their systemic health. The lack of adequate oral hygiene in ICUs facilitates bacterial growth, promoting interactions between native bacteria in dental plaque and respiratory pathogens, which can contribute to the development of respiratory infections, including VAP. Therefore, the role of the dentist is crucial in the hospital environment, especially in ICUs, to perform preventive and therapeutic interventions aimed at maintaining oral health and, consequently, improving the general health of patients. Thus, it is important to implement a specific oral hygiene protocol for patients admitted to ICUs, aiming to improve the quality of hospital dental care.
[bookmark: _GoBack]
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