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The aim of this study was to evaluate dental treatment outcomes and safety in the Intensive Care
Unit (ICU). Data collected included the frequency of dental interventions, the incidence of ventilator-
associated pneumonia (VAP), patient demographics, length of ICU stay, and mortality. In the
statistical analysis, logistic regression models were utilized to explore associations between dental
care and patient outcomes, calculating odds ratios for mortality outcomes, with adjustments for
potential confounders. More than three interventions were associated with a lower risk of mortality
in both crude (p<0.0001) and adjusted analyses (p<0.0001), suggesting a protective effect. Patients
who received more frequent dental care demonstrated improved survival outcomes. VAP did not
significantly increase mortality risk in this cohort (p=0.3511). Dental procedures were not conclusively
linked to a reduction in mortality; however, they were not associated with any important adverse
effects, indicating that they are safe for ICU patients. The findings indicate that regular dental
treatment in the ICU may be beneficial to patient survival and does not pose additional safety risks.
While VAP did not independently predict mortality, receipt of comprehensive dental care was a
protective factor.
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Medicine has made significant advances in recent decades, yet despite technological progress, mortality rates in
Intensive Care Units (ICUs) remain high, with variations between 13 and 16% incidence following admission'.
In this context, one of the primary reasons for admission to these units is the need for mechanical ventilation due
to a patient’s inability to breathe independently, which may be compromised by trauma, a medical condition, or
recent surgery. These critically ill patients also rely on hospital staff to meet their basic needs, including nutrition
and overall hygiene as well as oral hygiene required to be delivered”.

Patients in ICUs often lack adequate dental hygiene, which directly influences oral health issues that contribute
to increased morbidity and mortality. Poor oral health can lead spread of local infections and may increase risk
of excess oral microbes being aspirated, potentially causing respiratory tract infections like ventilator-associated
pneumonia (VAP), higher ICU hospitalization costs, and an increased need for medications such as antibiotics.
This can result in bacterial resistance and opportunistic infections*8. Oral health issues can have systemic
impacts, evidenced by a bidirectional relationship between periodontal disease and renal disease’, and links
between periodontal disease and acute myocardial infarction'®, as well as between oral microbiota and various
cardiovascular diseases, including infective endocarditis, rheumatic heart disease, heart failure, coronary artery
disease, peripheral artery disease, and stroke!!. Despite the significance of oral health, dental care, especially for
major oral diseases like caries and periodontal disease, is often managed outside of the ICU by dentists who are
not typically part of the ICU’s multidisciplinary team and who have limited evidence to guide safe practice within
this context. Previously, in long-term care homes, professional oral health care (including dental hygienists)
provided clinically onsite oral health services, reducing oral infections and associated cases of pneumonia and
aspiration pneumonia'?. In addition, preventive dental treatment within the 12 months prior to hospitalization
or periodontal therapy within the 6 months prior was associated with a reduced risk of nonventilator hospital-

acquired pneumonial'®.
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Several studies have investigated the role of dental care in Intensive Care Units (ICUs), primarily focusing on
its potential to reduce mortality rates'*~!8. However, many of these studies are small in scale and may not provide
a comprehensive understanding of the benefits and logistical considerations involved in integrating dental
care into ICU management. Furthermore, there is significant variability in outcome measures across studies,
as well as a lack of consensus on what constitutes optimal dental care for critically ill patients, including the
recommended frequency of care and most effective interventions. Despite recent advances, these inconsistencies
highlight the ongoing need for further investigation. The absence of standardized guidelines for oral care in ICUs
also contributes to inconsistencies in patient care, underscoring the necessity of developing a solid evidence base
to establish safe, standardized practices. Given these challenges and gaps, the rationale for the present study is to
assess the outcomes and safety of dental involvement in ICUs through a six-year retrospective analysis, focusing
on objective metrics such as mortality rates, length of hospital stay, and the frequency of dental interventions to
assess the impact of dental care on ICU patient outcomes.

Methods

Study design, data source and variables

An observational, longitudinal, and retrospective study was conducted in the adult ICU of the Regional
Hospital of Ceilandia, a public hospital located in the Federal District, Brazil. The study received approval
from the Research Ethics Committee of the Fundagdo de Ensino e Pesquisa em Ciéncias da Saude (FEPECS) -
Foundation for Education and Research in Health Sciences, under the number CAAE 86864618.4.0000.5553. All
the procedures were performed in accordance with the ethical standards on human experimentation and with
the Helsinki Declaration of 1975 and its later amendments. Informed consent was obtained from all participants
and/or their legal guardians.

Data were obtained from the electronic medical records provided by the Trakcare — Intersystems database
(Cambridge, MA, USA). The sample was convenience-based, involving all patients admitted during the study
period. Records of admission and discharge from the adult ICU at Hospital Regional de Ceilandia (HRC) were
used to identify patients. This study included all patients over 18 years old who were admitted to the ICU and
were either already under mechanical ventilation or began ventilatory support after admission, with more than
48 consecutive hours of mechanical ventilation (MV). Exclusion criteria comprised patients who did not receive
mechanical ventilation, developed pneumonia within the first 48 h of ventilation, were admitted with a diagnosis
of ventilator-associated pneumonia (VAP) or another pulmonary infection, or stayed in the ICU for less than
48 h. There were no missing data during the study. Patients with readmissions, regardless of the timeframe, were
counted as the same patient if they met the inclusion criteria. Patients were enrolled in the study regardless of
their dental condition upon admission.

For the diagnosis of VAP, a clinical approach with a highly sensitive strategy was used: VAP was diagnosed
only when there was no suspicion of other infection sites that could explain the observed clinical and radiographic
findings. The presence of new or progressive radiographic infiltrate, along with at least one clinical finding
suggestive of infection (including new onset fever, purulent sputum, leukocytosis, and declining oxygenation),
was required!®. The diagnosis was made independently by the ICU’s intensive care physician team.

The electronic medical records provided information about various patient variables, including gender, age,
date of admission, date of ICU discharge, duration of mechanical ventilation, time until ICU discharge, presence
or absence of VAP, outcome (discharge or death), and reasons for each patient’s hospitalization. To calculate the
incidence of VAP, the incidence rate per 1,000 ventilator days was used. This method eliminated two potential
biases: the days when the patient was not under MV and the differences between patients who spent a few days
and those who spent many days on MV, with the latter having a higher likelihood of developing an infection.

Dental care

Dental care was administered from 2012 to 2017 by the same professional. Initially, dental services were offered
for a limited number of hours each week; this availability was gradually increased over the years. The study
grouped the patient population by each year to analyze trends.

All patients were treated in the ICU bed by the same dentist, who performed at each intervention: diagnostic
evaluation, prophylactic removal of visible biofilm, and aspiration of oral and oropharyngeal secretions. The
prophylactic removal of biofilm was performed using gauze soaked in chlorhexidine, pinched with metal
instruments with a ratchet mechanism, similar to needle holders, and oral suction with a dental aspirator and
oropharyngeal suction with a tracheal suction catheter. Additionally, when necessary, the dentist performed
specific dental procedures to control potential infection foci, such as restorations or cavity sealing, extractions,
and scaling, for example. All dental interventions (including procedures) were performed at the bedside, in the
ICU environment itself. The protocol followed by the nursing team involved maintaining oral hygiene at least
once a day using gauze soaked in 0.12% chlorhexidine, secured with adhesive tape to a wooden tongue depressor,
and oral and oropharyngeal suction with a tracheal suction catheter (though adherence was not monitored).
Here, chlorhexidine was used, although studies published after the start of this study have raised concerns about
its effectiveness and the possibility that it may increase mortality in patients where it is used?’.

Variables related to dental care, such as procedures performed and intervention dates, were also obtained
from the electronic medical records. The average interval between interventions was calculated by dividing the
number of hospitalization days by the number of interventions. Since dental extractions are more invasive and
a secondary objective was to assess the safety of performing them, we chose to analyze their mortality risk
separately from the other procedures.
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Statistical analysis

For the analysis, variables including Sepsis/septic shock, External causes (such as gunshot wounds, blunt
trauma, accidents, poisonings), Renal failure (both acute and exacerbated chronic), Postoperative complications
(involving abdomen, thorax, gynecological areas, orthopedic issues), Cardiac alterations (including shock, cardiac
arrest, tachyarrhythmia, cardiomyopathy, heart failure, hypertensive emergencies), Pulmonary alterations (such
as pulmonary embolism, chronic obstructive pulmonary disease, acute respiratory distress syndrome), Liver
cirrhosis, Hypovolemic shock, Pancreatitis/Pancreatic abscess, Neurological alterations (encompassing loss
of consciousness, ischemic stroke, hemorrhagic stroke, traumatic brain injury (TBI), anoxic encephalopathy,
neurosarcoidosis), and Other conditions (deep vein thrombosis, Leptospirosis, Meningitis) were analyzed year
by year from 2012 to 2016. The data were presented in tabular form, where only absolute numbers and relative
frequencies were analyzed. No statistical test was applied.

In addition, for statistical analysis, contingency tables were established between the analyzed variables and
mortality. This was followed by the estimation of simple logistic regression models to calculate the crude odds
ratios and their respective 95% confidence intervals. Subsequent analysis involved estimating multilevel multiple
logistic regression models that accounted for variables at the individual level (first level) and the contextual level
(the year as the second level), with the year treated as a contextual variable due to its association with specific
patient cohorts. In the multivariable analysis, all variables with a p-value of <0.20 from the simple analyses
were included, with those maintaining a p-value of <0.05 being retained in the final models. The adjusted odds
ratios and their 95% confidence intervals were then derived from these multiple models. All analyses were
conducted using the R software (R Core Team, 2018. R: A language and environment for statistical computing.
R Foundation for Statistical Computing, Vienna, Austria), with a significance level set at 5%.

Results

It was observed that the study involved a population related to a generalist unit, with various reasons for
hospitalization. A total population of 212 patients was included in the research, with a relative balance
between the sexes and an average age of 52 years. Table 1 provides a summary of reasons for hospitalization
in the ICU distributed over the years from 2012 to 2017. Post-operative care was the most common reason for
hospitalization, followed by sepsis.

In Table 2, the procedures performed during the period are presented. It was observed that dental extractions
were the most frequently performed procedure, accounting for 62.85% of all procedures. The remaining 37.14%
included other procedures, in order to undergo separate statistical analysis.

Table 3 displays crude and adjusted analyses related to the mortality outcome. In the unadjusted analyses,
significant correlations with mortality were observed for age, tooth extractions, and other dental procedures
(including treatment for potential oral infections, suture removal, adjustments to removable dentures, cavity
sealants, hemorrhage treatments, both supragingival and subgingival scaling, bruxism management, and
salivary dysfunction treatments). Other significant factors were the length of ICU stay, the number of dental
interventions, and the year of hospitalization (all with p<0.05). A longer stay (>14.5 days) was significantly
associated with an increased risk of mortality in the crude analysis (OR: 2.98, p <0.0001), indicating that patients
with prolonged stays have a higher risk of dying. More than three dental interventions were significantly linked
to reduced mortality. Patients hospitalized in 2012 were 3.83 times more likely to die than those in 2017 (95%
CI: 1.20-12.27, p<0.05).

Specifically, patients over 52 have a significantly higher risk of mortality after adjustment (adjusted OR: 2.63,
p=0.0024), but not in the crude analysis, suggesting other factors may confound the raw association.

Year

Condition® 2012 | 2013 | 2014 | 2015 | 2016 2017 | Total
Post-operative (abdomen, chest, gynecology, orthopedic) 12 14 18 13 13 8 78
Sepsis/septic shock 8 6 18 7 17 15 71
Kidney changes (acute and acute chronic) 6 5 7 10 22 14 64
Cardiac changes (cardiogenic shock, CRP, tachyrhythmia, cardiomyopathy, HE, hypertensive emergencies) 5 3 3 6 14 8 39
External causes (gunshot wound, blunt trauma, accidents, poisoning) 7 10 7 2 5 4 35
Lung changes (PTE, COPD, ARDS) 1 6 3 0 9 3 22
Neurological changes (lowering of the level of consciousness; ischemic stroke; hemorrhagic stroke, TBI, anoxic 3 1 3 2 3 5 2
encephalopathy, neurosarcoidosis)

Hypovolemic shock 1 3 5 2 2 0 13
Pancreatitis/pancreatic abscess 3 0 1 3 2 3 12
Liver cirrhosis/I 1 1 1 3 0 1 7
Others: DVT (1), leptospirosis (2), menigitis (4) 1(1) (14()2)’ 1 3

Table 1. Summary of reasons for hospitalization distributed over the years: CRP, cardio-respiratory arrest;
HE heart failure; PTE, pulmonary thromboembolism; COPD, chronic obstructive pulmonary disease; ARDS,
acute respiratory distress syndrome; TBI, traumatic brain injury; DVT, deep vein thrombosis. *The same
patient may have more than one reason for hospitalization.
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Dental procedure Total of dental procedure | % of total dental procedure
Tooth extraction (per tooth) 66 62.85%
Removal of calculus (per session) 16 15.23%
Atraumatic restorative treatment or cavity sealing (per tooth) 9 8.57%
Oral infection treatment (per patient) 4 3.80%
Suture removal (per patient) 3 2.85%
Hemorrhage treatment (per patient) 3 2.85%
Bruxism treatment (per patient) 2 1.90%
Sialorrhea treatment (per patient) 1 0.95%
Prothesis confection (per patient) 1 0.95%
Total 105 100%

Table 2. Numerical and percentage distribution of dental procedures performed.

Variable ‘ Category ‘ (%) ‘ Death-No ‘ Death-Yes ‘ POR crude (‘CI95%) ‘ p-value ‘ SOR adjusted (“CI 95%) | p-value
Individual level
VAP No 186 (87.7%) | 104 (55.9%) | 82 (44.1%) | Ref
Yes 26 (12.3%) 12 (46.2%) | 14 (53.8%) | 1.48 (0.65-3.37) 0.3511
Sex Female 89 (42.0%) 44 (49.4%) | 45 (50.6%) | 1.44 (0.83-2.50) 0.1897
Male 123 (58.0%) | 72 (58.5%) | 51 (41.5%) | Ref -
Age <52 anos 107 (50.5%) | 68 (63.6%) | 39 (36.4%) | Ref - Ref -
>52 anos 105 (49.5%) | 48 (45.7%) | 57 (54.3%) | 2.07 (1.19-3.59) 0.0095 2.63 (1.41-4.91) 0.0024
Exodontics No 194 (91.5%) | 101 (52.1%) | 93 (47.9%) | 4.60 (1.29-16.41) 0.0186
Yes 18 (8.5%) 15(83.3%) | 3(16.7%) | Ref -
Outher No 188 (88.7%) | 98 (52.1%) | 90 (47.9%) | 2.76 (1.05-7.25) 0.0400
Procedures? Yes 24 (11.3%) 18 (75.0%) | 6(25.0%) | Ref -
Long of <14.5 days 106 (50.0%) | 44 (41.5%) | 62 (58.5%) | 2.98 (1.70-5.23) 0.0001
Stay >14.5 days 106 (50.0%) | 72 (67.9%) | 34 (32.1%) | Ref -
Duration of <10 days 118 (55.7%) | 65 (55.1%) | 53 (44.9%) | Ref -
MV >10 days 94 (44.3%) 51 (54.3%) | 43 (45.7%) | 1.03 (0.60-1.78) 0.9041
Number of <3 appointments | 112 (52.8%) | 45 (40.2%) | 67 (59.8%) | 3.65 (2.05-6.47) <0.0001 | 4.24 (2.13-8.41) <0.0001
Interventions® >3 appointments | 100 (47.2%) | 71 (71.0%) | 29 (29.0%) | Ref - Ref -
Interval between | <3.5 days 110 (51.9%) | 62 (56.4%) | 48 (43.6%) | Ref -
Interventions' >3.5 days 102 (48.1%) | 54 (52.9%) | 48 (47.1%) | 1.15 (0.67-1.97) 0.6170
Contextual level
2012 32(15.1%) 12 (37.5%) | 20 (62.5%) | 13.30 (1.58-112.25) 0.0174 3.83 (1.20-12.27) 0.0236
2013 31 (14.6%) 16 (51.6%) | 15 (48.4%) | 9.92 (1.14-85.94) 0.0373 1.88 (0.60-5.85) 0.2776
2014 39 (18.4%) 20 (51.3%) | 19 (48.7%) | 6.18 (0.71-54.17) 0.1000 4.11 (1.36-12.40) 0.0123
2015 28 (13.2%) | 14(50.0%) | 14 (50.0%) | 2.62 (0.22-30.43) 0.4426 | 3.62 (1.12-11.64) 0.0311
2016 47 (222%) | 27 (57.4%) | 20 (42.6%) | 0.74 (0.04-12.24) 0.8328 | 2.71(0.92-7.98) 0.0697

Table 3. Analyzes (crude and adjusted) of the associations between death and the other variables. *Reference
category for the outcome variable. *Odds ratio. “Confidence interval. Other dental procedures include
treatment of oral infections, suture removal, adjustments to removable dentures, sealing of cavities, treatment
of hemorrhages, supragingival and subgingival scaling, bruxism control, and treatment of salivary dysfunction.
¢Dental Interventions. fLength of stay divided by the number of dental appointments.

Neither the duration of mechanical ventilation nor the presence of VAP were significantly associated
with mortality (p>0.3511). Overall, 12.3% of patients developed VAP, and 45.3% of these died. There was no
significant relationship between the development of VAP and mortality (p>0.05). The risk of death was lower
in 2017 compared to 2012, 2014, and 2015 (p <0.05). Age was a risk factor, with older patients having a higher
mortality risk (p=0.0024). From 2014 onward, the frequency of dental interventions increased, and the intervals
between them significantly decreased (p <0.05).

Discussion

This study suggests that more frequent dental care in the ICU is linked to several benefits, including the potential
for reduced mortality rates when the number of dental interventions increases. To date, no studies in the
existing literature have examined the number of dental interventions or the intervals between them, making

Scientific Reports |

(2025) 15:18188

| https://doi.org/10.1038/s41598-024-84418-9 natureportfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

this investigation a pioneer in the field. Additionally, it appears that the presence of VAP does not considerably
influence patient outcomes. The research also confirmed the safety of conducting dental procedures on critically
ill patients within a general hospital unit, regardless of their varying admission reasons, which may contribute
to improved mortality rates. The results suggest that certain individual factors like age and frequency of dental
interventions are considerable predictors of mortality in the ICU. The decrease in mortality risk associated with
a longer length of stay was notable but was only observed in the crude analysis, suggesting that when other
variables are accounted for, the length of stay alone may not be as strong a predictor of mortality. The year of
admission was an important contextual factor, indicating improvements in ICU care or changes in practices
over time.

In the analysis adjusted for individual factors, only age (p=0.0024) and the number of dental interventions
(p<0.0001) were significantly associated with mortality. The study confirms that older patients are at an increased
risk of mortality in the ICU, highlighting the need for customized care for this group, including specialized
dental services. Supporting this, another study has linked older age with substantial functional decline and a
higher prevalence of chronic conditions?!. This earlier research suggests that serious infections in elderly patients
are linked to poorer prognoses and increased complications. Due to factors such as malnutrition, age-related
physiological and anatomical changes, a rise in severe chronic illnesses, and a decline in immune function, the
elderly are more susceptible to infections. Likely because of these reasons, the present study found that patients
over 52 years of age admitted to the ICU have a heightened risk of death, a factor that dental intervention alone
cannot mitigate.

Concerning the finding that having more than three dental interventions was associated with lower mortality,
this frequency of care emerged as a protective factor for patients. This observation introduces a fresh perspective
on how consistent oral care may influence patient outcomes in the ICU. It is evident that patients with longer ICU
stays tend to have more interventions. However, length of stay did not correlate significantly with mortality in the
adjusted analysis, only in the unadjusted one (p=0.0001). This suggests that the number of dental interventions
is a more robust protective factor than the length of stay, as it was significant in both the crude (p <0.0001) and
adjusted analyses (p<0.0001). As for the interval between interventions, no significant differences were noted
(p=0.6170), likely due to the absence of a control group—those without any interventions—which introduces
bias into the study. A future study incorporating such a control group is warranted, but special attention must be
paid to the ethical issues of withdrawing dental assistance where it is already routinely provided.

Various studies employing different methodologies have explored the impact of dental professionals in the
ICU. One such study suggested that ICU patients who receive regular dental care, including oral hygiene and
periodontal treatments, may see a reduced risk of mortality'®. Conversely, other studies indicated that oral care
provided by dental health teams does not substantially affect mortality rates in ICU patients'>!8. However, it’s
important to note that the last-mentioned study, a systematic review, included an analysis of a study where the
dentist was not part of the multiprofessional team, which introduces a considerable bias to its conclusions.

Regarding mortality associated with VAP, its presence did not significantly impact outcomes (p=0.3511), a
finding that contrasts with parts of the existing literature. Some studies have reported that patients developing
VAP may experience mortality rates exceeding 70%%, 60%%3, or range from 0 to 60%, with an attributable
mortality rate—deaths directly linked to the infection—of at least 13%%%%. It has been estimated that one-
third to half of the deaths in patients who developed VAP are directly related to the infection and a previous
study suggested an attributable mortality of 10%, with surgical patients and those of moderate disease severity
showing an elevated risk?2. Despite the cited data on all-cause mortality associated with VAP reaching up to
50%2, the contribution of VAP to ICU patient mortality remains a subject of debate. The comparable mortality
rates observed in this study between patients with and without VAP may be attributable to the dental care
interventions provided.

For patients receiving dental care, the controlled oral microbiota could result in a lower pathogenicity
compared to those whose biofilm is not well-managed. The data suggest that mechanically ventilated patients
who develop VAP, if treated by a dentist, may experience less severe infections, with reduced pathogenicity,
more effective treatment responses, and more favorable prognoses. It is conceivable that the marked decline in
mortality over the years is linked to a reduction in VAP incidence. A careful examination of the data allows us
to propose that the dentist’s interventions may have contributed to the decreased mortality. However, this likely
was not the sole contributing factor.

Improved oral hygiene has been suggested to reduce or remove respiratory pathogens, potentially preventing
serious infections, especially in vulnerable patients*. In this sense, the dentist must develop, together with the
multidisciplinary team, periodic training aimed at training to maintain low levels of biofilm!°. Correspondingly,
one study'” reported a reduction in mortality due to VAP from 10.33 to 0.73% following the implementation
of a protocol involving a dentist’s participation in the ICU team. The association between dental procedures
and lower mortality was observed in the crude analysis, implying that such interventions are safe and possibly
beneficial in improving patient outcomes. The absence of a statistical difference in the adjusted analysis suggests
that further research, with earlier interventions and a larger sample size, could provide more definitive evidence.

Supporting the safety of dental interventions, one study?” found no severe adverse events during dental
treatments in ICU patients. This aligns with the findings of this study, where only mild adverse effects occurred,
such as postoperative bleeding in some patients on anticoagulants, which were managed locally. This safety is
contingent on the proper execution of the dental procedures, a conclusion also echoed by another recent study?.

Despite concerns about the safety of performing dental procedures in Intensive Care Units (ICUs), their
execution is considered appropriate due to the advantageous conditions of the ICU setting. ICUs provide
intensive monitoring, the availability of sedation, and reduce the need for costly patient transfers to surgical
centers. Multidisciplinary support and round-the-clock patient monitoring in ICUs facilitate immediate
postoperative care. Additionally, many ICU patients are at risk of developing long-term consequences or
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restrictions in accessing dental care, often necessitating in-hospital treatments. There are instances where
dental treatment may be required before cardiac procedures, and in such cases, if ICU conditions are minimally
adequate for procedure realization, it is recommended by ANVISA? to perform these treatments promptly.
Carrying out these procedures in the ICU can accelerate treatment, contribute to systemic health®, and reduce
overall healthcare costs, also having broader public health implications by lowering expenses associated with
treating severe cases.

In relation to mechanical ventilation duration, no significant statistical difference was found regarding
mortality (p=0.9041). Echoing this, other research highlights that quality improvement initiatives in
observational studies have linked practices that reduce extubating times to decreased mortality. Similarly,
some authors? reported that spontaneous breathing trials are associated with shortened periods of mechanical
ventilation and lower mortality.

The current study has some limitations. Firstly, it was retrospective, which may have led to data loss.
Additionally, blinding was not feasible due to the nature of the dental interventions involved, and the groups
were not matched for mortality risk at admission. This was also not a randomized clinical trial, which may limit
the strength of the evidence. Future multicenter studies in countries with different economic statuses and larger
sample sizes may provide more robust evidence of the effects observed in this study, contributing to a more
conclusive assessment of the impact of dental care in ICUs.

The current study has multiple limitations. Firstly, as a retrospective analysis, there was a risk of data loss and
incomplete records, which could limit the reliability of the findings. The study did not control for some potential
confounding factors, such as variations in baseline oral health conditions, or differences in ICU staff training
and protocols. These factors may influence patient outcomes and could have affected our results. For ethical
reasons, it was not possible to establish a group without dental care, given that the service was already in place
and it would not have been feasible to exclude patients from this treatment during the same period. To minimize
this limitation, we chose to compare mortality among patients with varying levels of dental care (intervals
greater or less than 3.5 days). However, future studies should standardize samples with a planned group without
dental care for more accurate comparison. Additionally, blinding was not feasible due to the nature of the dental
interventions, and groups were not matched based on mortality risk at admission, which may introduce bias.
Since this was not a randomized clinical trial, the evidence level remains limited. Future multicenter studies with
larger populations, in countries with different economic statuses, and consideration of these additional variables
are recommended to validate and expand upon the findings of this study. Such studies could provide a more
conclusive understanding of the impact of dental care on ICU patient outcomes.

Within the limits of the employed methodology, this study suggests that frequent dental interventions during
hospitalization, addressing the removal of potential infection foci and removing visible biofilm and its retention
sites, may be associated with reduced mortality rates. With this approach, the development of VAP did not
appear to substantially increase the likelihood of death. Although it is not possible to categorically state that
dental procedures were definitively related to the reduction in mortality, they were not associated with important
adverse effects. These findings suggest that the involvement of dentists in ICU care may provide benefits to
patients and is not associated with substantial safety concerns.

Data availability
Data used in this study is publicly available at Mendeley repository, https://data.mendeley.com/preview/x7rch5
zxx4%a=17f4{515-ce83-4556-a20b-4a01d4031f1c.
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