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ABSTRACT

Aim: Oral hygiene technique is an important factor in main- 
taining the health and comfort of hospitalized patients given 
the frequent presence of oral biofilm and pathogens brought 
on by mouth breathing. This is an important practice to assist 
patients in intensive care, in particular those who are intu-
bated and under mechanical ventilation because the realiza-
tion of oral hygiene reduces the patient’s risk of complications  
and length of hospitalization. The objective of this research  
was to evaluate the oral health condition of patients hospitalized 
in an intensive care unit (ICU) and to clarify the importance of 
protocol standardization involving these patients’ buccal hygiene. 

Materials and methods: In this study, the sample consisted of 
45 patients admitted to an ICU who were evaluated in relation 
to the oral biofilm score index.

Results: The results indicated that there was no significant 
difference in the biofilm score associated with the genre 
(p = 0.091), age group (p = 0.549), or teething profile (p = 0.207). 
However, the biofilm score was greater in partial and  
fully edentulous patients when compared with dentulous 
patients. 

Conclusion: Based on these results, it is recommended that 
care providers in ICUs complete the relevant oral health care 
training programs.

Clinical significance: When in the ICU, suitable dental conduct 
following a protocol of prevention of oral biofilm can lead to 
earlier diagnosis and can prevent the spread of pathogenic 
microorganisms, particularly those that are systemic in patients 
with low immunity.

Keywords: Chlorhexidine, Cross-sectional studies, Dental 
biofilm, Intensive care unit, Oral hygiene.
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INTRODUCTION

Oral health has been indicated as an important indicator 
for patients’ quality of life and reestablishment.1-3 In this 
regard, the joint action of professionals in the patient 
rehabilitation is of great relevance, as systemic treatments 
can reduce oral health quality and oral pathogen increase 
during hospital treatment.2 Moreover, the presence 
of periodontopathogenic infections correlates with 
conditions, such as cardiac and respiratory diseases.4

Studies have indicated that patients under mechani-
cal ventilation show deterioration in oral health.5 
Considering that oral pathogens like bacteria and yeasts 
are more common during the intubation period, the 
situation will improve when the patient is extubated.6 
In addition, studying the systematic promotion of good 
oral health in patients admitted to intensive care units 
(ICUs) is relevant to studies on ventilator-associated 
pneumonia.1,2,6-8

The literature has indicated the possibility of develop- 
ing ventilator-associated pneumonia1,2,5,7,9 and that 
bacterial oropharyngeal colonization is an important  
risk factor, indicating that care in oral intervention 
can prevent plaque buildup, promote improvement in 
immunity, and reduce the possibility of developing these 
infections.1,9-11

Finally, it is important to evaluate the effect of research 
that can establish parallels between oral health factors 
including components of oral microbial flora immunity 
and dental plaque and how these variables may influence 
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the prevention of systemic diseases, such as pneumonia, 
in intubated patients.10

Beyond that, the literature has shown that the plaque 
index and the deposition of biofilm are also variables 
that present greater expression with increased time in 
an ICU environment.12 The literature recommends that 
oral hygiene protocols be instituted for patients with 
mechanical ventilation.5,9

However, the literature is scarce regarding evaluations 
of the presence of biofilm in patients admitted to ICUs; 
this research seeks a relationship between different types 
of edentulous patient conditions and how these and other 
factors, such as gender, affect the dental element. Prior to 
this, it is essential to track the factors that contribute to 
periodontal disease. The aim of this study is to present 
the oral features of patients hospitalized in the ICU and 
to clarify the importance of standardized protocols for 
oral hygiene and for patient assistance. This study’s aim 
is to eliminate and/or stabilize outbreaks of food-borne 
infections by instituting control of all etiological agents 
involved in the development of periodontal disease, as 
shown by the relevance of a surgeon-dentist’s presence 
in a dental hospital.

MATERIALS AND METHODS

This was a nonexperimental, descriptive cross-sectional 
study aiming to map the oral standards for patients 
hospitalized in the ICU. This research used standardized 
questionnaires for anamnesis, which favored the pre- 
servation of multiplicity of information, avoiding targeted 
responses and distortion of the real situation. The data 
from this research were expressed in absolute and relative 
frequencies among patients admitted to the ICU.

This survey was submitted and approved by the 
Human Research Ethics Committee at the Sacred Heart 
University (SHU) of Bauru-São Paulo, Brazil (notion 
616.4542014) and clinical director of Hospital Beneficence 
Portuguese of Bauru/São Paulo. The study was con- 
ducted on patients admitted to the ICU of the Hospital 
Beneficence Portuguese, through clinical examination, 
from July to October 2014.

The collected data were obtained from the charac- 
teristics observed in the oral clinical examination, dis-
regarding the period of hospitalization, held at the first 
assessment by the hospital dentistry service. The patients 
interned in the ICU were evaluated for biofilm, number 
of teeth and edentulism, usage of prosthodontics, and the 
location of the same.

The modified Simplified Oral Hygiene Index has been 
applied to measure the degree of oral hygiene,13 assigned 
according to the presence or absence of residues on each 
third of the vestibular faces of the preselected dental 

elements (bilateral upper and lower first molars; central 
incisor: upper right and lower left). For these measures, 
index 0 indicates that the biofilm is absent, index 1 indi-
cates that biofilm coats up to one-third of the surface, 
index 2 indicates that biofilm coats between one-third 
and two-thirds of the surface, and index 3 indicates that 
biofilm coats over two-thirds of the surface.

Among patients with dentures (removable and/
or total) admitted to the ICU, a protocol was adopted 
to guide nursing staff on the removal of the dentures, 
maintaining hygiene for prosthetics and for parts 
delivered to relatives, and suspending the use of dentures 
during the ICU stay.

The data resulting from the compilation of the 
important variables were organized into a table in Excel 
format (Microsoft Office Excel, Redmond, WA, United 
States), submitted to SigmaPlot software (SigmaPlot, San 
Jose, CA, USA) version 12.3, and analyzed in relation to 
the normal distribution. The most appropriate statistical 
test was adopted, with a significance level of 5%, as the 
initial results were found. The results were also presented 
as a percentage of the sample and arranged in tables in 
order to facilitate visualization and analysis.

Additionally, for mechanical ventilation factor analysis, 
dental element factor and type of dentition, tests were 
conducted using Kruskal–Wallis analysis of variance; factor 
analysis for patients’ age, gender, edentulous status were 
conducted via two-way analysis of variance tests.

RESULTS

This study involved 45 adult patients, 19 male (42.23%) 
and 26 female (57.77%). The age ranged between 22 and 95 
years, and at least 75% of the patients were over 61 years.

For presentation of the results with the aim of 
analyzing the clinical conditions of the patients’ oral 
cavities, the results are associated with clinical conditions 
and oral biofilm during hospitalization in intensive care.

In an analysis assessing biofilm index in relation to 
gender (male and female) and age (0–30; 31–60; 61–90; 
91–100 years), the two-factor analysis of variance found 
no significant difference for gender (p = 0.091) or age 
group (p = 0.549). The highest average biofilm index 
was found for patients ranging in age from 31 to 60 
years (average: 1.713), as shown in Graph 1. The largest 
average biofilm index was in female patients (average: 
1.617), which was much higher than in male patients 
(average: 1.283).

To verify possible correlations between the teething 
profile (dentulous, partially toothed, and edentulous 
patients) and the level of biofilm for each patient, 
Kruskal–Wallis test was applied. This test did not indicate 
a statistically significant difference between the groups 
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analyzed (p = 0.207); however, a higher average biofilm 
index was observed when the patient had a loss of dental 
elements, as shown in Graph 2.

With respect to the analysis of patients with complete 
dentition (number: 24), the biofilm index was considered 
in four groups of dental elements (i.e., 1st upper molar, 
1st lower molar, upper incisors, and lower incisors). The 
results indicated that there was no statistically significant 
difference between the different types of dental elements 
analyzed (p = 0.189), but there was a tendency for lower 
incisors to have higher scores than first upper molars, as 
shown in Graph 3.

Considering the scores for bacterial plaque in patients 
with mechanical ventilation, when compared with patients 
without mechanical ventilation in the ICU environment, 

Graph 1: The analysis of the age factor. (*p > 0.05; n = 45 patients. 
Internal number bars indicate the number of patients per sample)

Graph 3: Analysis of dental types. (*p > 0.05; n = 24 patients)

Graph 4: The mechanical ventilation factor. (*p > 0.05;  
n = 45 patients)

Graph 5: Analysis of edentulous patients. (*p > 0.05; n = 16 patients)

Graph 2: Patient profile analysis graph. (*p > 0,05; n = 45 patients)

the analysis revealed no statistically significant difference 
in mechanical ventilation factor (p = 0.917), as shown in 
Graph 4.

Graph 5 shows a specific analysis of the edentulous 
patients (number: 16), for which there was no statistically 
significant correlation with mechanical ventilation factor 
(p = 0.971) or genre (p = 0.279). However, male patients, 
especially under mechanical ventilation, had higher 
average biofilm index values when compared with the 
other groups analyzed.

DISCUSSION

Sacred Heart University’s Committee of Ethics in Research 
approved this project, in accordance with international 
recommendations. The instrument for this research was 
built by the study’s authors and was previously tested 
with three hospital dentistry professionals. Therefore, it 
was concluded that the instrument was appropriate for 
the proposed objectives. The present study is intended 
not to test theories, but rather to map the characteristics 
of ICU patients’ general state of oral hygiene, especially 
the importance of oral health in the current context of 
hospital practice where oral conditions in the hospital 
environment is still incipient.
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Numerous studies confirm that the high prevalence of 
periodontal pathology may have a negative influence on 
ICU patients’ overall health, especially those who have 
systemic diseases, increasing the length of hospitalization 
and facilitating the development of systemic diseases, 
such as nosocomial pneumonia and cardiovascular 
diseases, in susceptible patients.14-16 From the results, 
it was observed that hospitals’ lack of dental service, 
especially preventative care, control, and treatment of 
oral diseases,17 demonstrates that the oral care provided 
to hospitalized patients still is not desirable. However, 
specialized centers monitor the oral hygiene of patients 
admitted to the ICU, with an emphasis on the use of 
chlorhexidine 0.12%.5

The data presented are worrisome from a biological 
point of view; biofilm is home to a wide variety of 
microorganisms, and some of these produce a wide range 
of virulence factors that may cause injury to the patient’s 
other tissues.14 One can deduce that negligence in the 
care of the mouth and its associated structures must 
be eliminated in hospital services. Such disharmony 
indicates a lack of understanding of biofilm control 
techniques and how a microbial conglomerate can serve 
as a reservoir of opportunistic bacteria that may trigger 
systemic diseases in immunocompromised patients.18

The responsibility for carrying out oral hygiene and 
maintenance procedures falls on a team largely consisting 
of professional nurses.5 This highlights the importance of 
oral hygiene protocols in ICU environments.2,5,10

In this context, a recent study19 highlighted the 
importance of brushing with toothpaste and applying 
chlorhexidine 0.12% solution; this protocol may represent 
an effective method to reduce associated pneumonia 
among patients with mechanical ventilation and 
tracheostomies.

Follow-up care is also a relevant determinant.6,12 
A recent study12 indicated that a significant increase 
in plaque buildup and lingual coating occurs within 
the first 72 hours after evaluation, suggesting that the 
time of hospitalization should also be considered as an 
important factor.

Although the results of this study do not show signi- 
ficant differences among the groups evaluated, a greater 
accumulation of plaque was observed in patients with 
partial or full prostheses. This increases the need to 
rigorously clean all prostheses used by patients.12 A 
systematic review emphasized the important role that 
the nursing staff has in maintaining inpatients’ oral 
health as an effective method to reduce complications 
and medical costs. In addition, the use of chlorhexidine 
solution, brushing teeth, and washing with antibiotics or 
iodine are efficient methods according to the evidence.1 
However, regarding the use of chlorhexidine, this theme 

is contradictory.4,20 A study20 indicated that oral care 
with chlorhexidine can be effective for prevention of 
respiratory infections in patients undergoing cardiac 
surgery, but this appears to be of limited benefit to 
patients without cardiac surgical intervention.

Data presented in another study21 also demonstrated 
the importance and relevance of an oral hygiene program 
in patients with stroke in ICUs, indicating a significant 
reduction in plaque index and degree of Candida albicans 
colonization in saliva when compared with a control 
group (p < 0.05) that was not part of the protocol of care.

Hospital dentistry service should be encouraged,22 
especially in intensive care, as this would benefit the 
treatment of oral pathologies. Early diagnosis and 
treatment performed by a dental surgeon contributes  
to the prevention of infections that are often unknown  
by the multidisciplinary professionals working in  
the ICU.

The limitations of this study relate to the fact that it 
was a cross-sectional study; further longitudinal studies 
should be carried out, following patients and applying a 
cleaning protocol in patients admitted to the ICU over a 
long period of time.

CONCLUSION

This study highlights the importance of oral health  
control in hospitals, especially in ICUs. In that circum-
stance, the presence of a dental surgeon on a multidiscipli-
nary team in this unit contributes to improved overall care 
and prognosis, therefore, reducing the risk of nosocomial 
infection and morbidity in addition to improving the oral 
health of ICU patients.

CLINICAL SIGNIFICANCE

While staying in the ICU, a patient who follows a suitable 
dental protocol for the prevention of oral biofilm can 
allow for early diagnosis and can prevent the spread 
of pathogenic microorganisms and the development of 
systemic conditions in low-immunity frameworks.

REFERENCES

	 1.	 El-Rabbany M, Zaghlol N, Bhandari M, Azarpazhooh A. 
Prophylactic oral health procedures to prevent hospital-
acquired and ventilator-associated pneumonia: a systematic 
review. Int J Nurs Stud 2015 Jan;52(1):452-464.

	 2.	 Liao YM, Tsai JR, Chou FH. The effectiveness of an oral health 
care program for preventing ventilator-associated pneumonia. 
Nurs Crit Care 2015 Mar;20(2):89-97.

	 3.	 Chestnutt IG. Intensive care unit hospitalization may lead 
to deterioration in oral health. J Evid Based Dent Pract 2012 
Mar;12(1):26-27.

	 4.	 Oliveira MS, Borges AH, Mattos FZ, Semenoff TA, Segundo AS,  
Tonetto MR, Bandeca MC, Porto AN. Evaluation of different 



Patients Hospitalized in the Intensive Care Unit

The Journal of Contemporary Dental Practice, February 2016;17(2):125-129 129

JCDP

methods for removing oral biofilm in patients admitted  
to the intensive care unit. J Int Oral Health 2014 Jun;6(3): 
61-64.

	 5.	 Alotaibi AK, Alshayiqi M, Ramalingam S. Does the presence 
of oral care guidelines affect oral care delivery by intensive 
care unit nurses? A survey of Saudi intensive care unit nurses. 
Am J Infect Control 2014 Aug;42(8):921-922.

	 6.	 Prendergast V, Hallberg IR, Jahnke H, Kleiman C, Hagell P. 
Oral health, ventilator-associated pneumonia, and intracranial 
pressure in intubated patients in a neuroscience intensive care 
unit. Am J Crit Care 2009 Jul;18(4):368-376.

	 7.	 Hsu V. Prevention of health care-associated infections. Am 
Fam Physician 2014 Sep;90(6):377-382.

	 8.	 Silva AP, Caruso P, Jaguar GC, Carvalho PA, Alves FA. Oral 
evaluation and procedures performed by dentists in patients 
admitted to the intensive care unit of a cancer center. Support 
Care Cancer 2014 Oct;22(10):2645-2650.

	 9.	 Takeyasu Y, Yamane GY, Tonogi M, Watanabe Y, Nishikubo S,  
Serita R, Imura K. Ventilator-associated pneumonia risk 
decreased by use of oral moisture gel in oral health care. Bull 
Tokyo Dent Coll 2014;55(2):95-102.

	 10.	 Munro CL, Grap MJ. Oral health and care in the intensive care 
unit: state of the science. Am J Crit Care 2004 Jan;13(1):25-33; 
discussion 34.

	 11.	 Lin HL, Yang LY, Lai CC. Factors related to compliance among 
critical care nurses with performing oral care protocols for 
mechanically ventilated patients in the intensive care unit. 
Am J Infect Control 2014 May;42(5):533-535.

	 12.	 da Cruz MK, Morais TM, Trevisani DM. Clinical assessment 
of the oral cavity of patients hospitalized in an intensive care 
unit of an emergency hospital. Rev Bras Ter Intensiva 2014 
Oct-Dec;26(4):379-383.

	 13.	 Greene JC, Vermillion JR. The simplified oral hygiene index. 
J Am Dent Assoc 1964 Jan;68:7-13.

	 14.	 Lotufo, RFM.; Pannuti, CM. Efeitos Diretos dos Patógenos 
Bucais nas Condições Sistêmicas. Editora SSP, editor. 
Periodontia Medica-uma abordagem integrada. São Paulo: 
Senac Editora; 2004. p. 42-57.

	 15.	 Kina JR, Suzuki TYU, Kina J, Kina M, Kina Efu. Reparative 
phase events on periodontal disease progression: interpretation 
and considerations. Int J Microbiol Res 2013;5(4):439-444.

	 16.	 Beikler T, Flemmig TF. Oral biofilm-associated diseases: 
trends and implications for quality of life, systemic health 
and expenditures. Periodontol 2000 Feb 2011;55(1):87-103.

	 17.	 Cardeñosa Cendrero JA, Solé-Violán J, Bordes Benítez A,  
Noguera Catalán J, Arroyo Fernández J, Saavedra Santana P,  
Rodríguez de Castro F. Role of different routes of tracheal 
colonization in the development of pneumonia in patients 
receiving mechanical ventilation. Chest 1999 Aug;116(2): 
462-470.

	 18.	 Doro C, Fialho L, LoseKann M, Pfeiff D. Projeto Odontologia 
Hospitalar. Revista da Abeno 2005;6(1):49-53.

	 19.	 Conley P, McKinsey D, Graff J, Ramsey AR. Does an oral care 
protocol reduce VAP in patients with a tracheostomy? Nursing 
2013 Jul;43(7):18-23.

	 20.	 Klompas M, Speck K, Howell MD, Greene LR, Berenholtz SM.  
Reappraisal of routine oral care with chlorhexidine gluconate 
for patients receiving mechanical ventilation: systematic 
review and meta-analysis. JAMA Intern Med 2014 May;174(5): 
751-761.

	 21.	 Kim EK, Jang SH, Choi YH, Lee KS, Kim YJ, Kim SH, Lee HK. 
Effect of an oral hygienic care program for stroke patients  
in the intensive care unit. Yonsei Med J 2014 Jan;55(1): 
240-246.

	 22.	 Qu X, Xie H, Zhang Q, Zhou X, Shi Z. A survey on oral care 
practices for ventilator-assisted patients in intensive care units 
in 3A hospitals of mainland China. Int J Nurs Pract Apr 2015 
Dec;21(6):699-708.


