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Abstract
Objective: assessing the incidence of tongue coating in patients treated in the intensive care unit (ICU) of a hospital in Federal District, Brazil. Material and 
Methods: descriptive and prospective study with convenience cohort approved by the Research Ethics Committee. A single examiner conducted clinical examinations 
focused on evaluating the incidence of tongue coating in ICU patients for 5 weeks, at times scheduled by the ICU management board. Data were recorded in a standardized 
datasheet. Results: we assessed 152 male and female patients (57% women and 42% men), at mean age 64 years. Patients were hospitalized in the ICU, mostly under 
normal conditions (p < 0.001); the longest period in the ICU was 48 hours (p < 0.001). Most patients (56) presented coating throughout their tongues (p <0.001). Associ-
ations between the length of hospital stay and the incidence of tongue coating were not statistically significant. Conclusion: the incidence of tongue coating remains 
high in patients treated in the investigated ICU. Thus, it is necessary developing educational and clinical strategies, as well as implementing specific and professional 
training protocols. 
Keywords: Intensive Care Units; Hospital dentistry; Infection Control; Oral health; Biofilms.

Introduction   

Actions focused on oral health promotion in intensive 
care units (ICUs) should be constantly taken to help 
eliminating possible infectious foci, inflammatory 

processes, microbial reservoirs and pain resulting from oral 
issues capable of affecting the systemic health of critically-ill 
patients and causing nosocomial (acquired after hospitaliza-
tion) and ventilator-associated pneumonia (VAP).1-4

ICUs still lack specific oral hygiene protocols focused on 
tongue cleaning, mainly on the cleaning of its posterior re-
gion, near the oropharynx and the vallate papillae.5,6

The systemic condition, sedation, orotracheal intubation, 
tracheostomies and non-cooperation of patients, as well as 
the lack of professional training, are factors hindering effec-
tive actions focused on tongue coating removal and on oral 
health promotion.7-9

Difficulties faced by most health professionals working 
in intensive care units are associated with lack of standard-
ized and effective clinical activities focused on oral hygiene, 
mainly on tongue cleaning. Lack of tongue cleaning con-
tributes to the formation and development of tongue coat-
ing, which is a niche of gram-negative bacteria associated 
with systemic infections.10-12 

Tongue coating basically results from food debris, des-
quamated cells, fungi, bacteria and from active enzymes 
participating in the digestion process. It is an important 
microbial reservoir of bacteria associated with hospital in-
fections affecting ICU patients such as Pseudomonas aeru-

ginosa, Staphylococcus aureus, Klebsiella pneumoniae and 
Escherichia coli.11,13,14

Interdisciplinary strategies adopted in ICUs, and trained 
professional performance, should focus on improving crit-
ically-ill patients’ care and oral health. In other words, oral 
hygiene activities should prioritize tongue coating removal 
in order to reduce its association with pneumonia and with 
high mortality rates. 4,9,15

Thus, it is necessary formalizing effective protocols fo-
cused on oral health research, professional training and 
on the education of, and direct communication with, other 
health professionals about dental care in ICUs, besides stan-
dardizing preventive behaviors, providing health education 
and developing better elaborated protocols.6,16-20 

The aim of the current study was to assess the prevalence 
of tongue coating in patients treated in the intensive care 
unit of a hospital in Federal District, Brasília, Brazil.

Material and Methods 
Descriptive and prospective study with convenience co-

hort. Our research focused on assessing the prevalence of 
tongue coating in ICU patients. A single examiner assessed 
the patients for 5 weeks (clinical examinations 2 times a 
week) and recorded their data in a standardized datashee

We conducted the study in Federal District (Brazil), af-
ter it was approved by the Hospital’s board of directors, by 
the head of the ICU and by the Research Ethics Commit-
tee of the Catholic University of Brasilia - number CAAE 
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78245917.0.0000.0029. Conscious patients, or their family 
members, signed the Informed Consent Form to participate 
in the study.

Inclusion criteria comprised male and female patients 
hospitalized in the ICU of the investigated hospital. 

The following instruments were used to collect patient 
data: 

- Medical records, and records provided by the interdis-
ciplinary team working in the ICU, generated general iden-
tification data such as patients’ sex, age, length of hospital 
stay and hospitalization condition (tracheostomized, oro-
tracheally intubated, normal). 

- The intra- and extra-buccal examinations were per-
formed based on professional adaptation measures concern-
ing the logistics and time factors (time scheduled to perform 
the dental evaluation procedures without hindering the dai-
ly routine and systematization in the ICU) of the healthcare 
given to patients. 

Two dental surgeons (one examiner and one assistant) as-
sessed the oral health condition of orotracheally-intubated 
patients. They counted on the interdisciplinary support pro-
vided by the physical therapy (tube stabilization and move-
ment, besides the correct patient positioning) and nursing 
(nursing technicians) teams, who helped the surgeons with 
clinical assistance and constant suction (aspiration) proce-
dures. 

The prevalence of tongue coating (biofilms)21 in criti-
cally-ill patients was clinically evaluated and oral hygiene 
actions were taken, whenever necessary. The evaluation cri-
teria were: tongue coating all over the lingual dorsum, over 
2/3 of the tongue and over 1/3 of the tongue; did not present 
tongue coating (not visible). 21

Possible associations between the length of stay in the 
ICU and the incidence of tongue coating were performed in 
several possibilities: a) length of stay in the ICU and tongue 
coating divided into all categories; b) Length of stay in the 
ICU divided into all categories and presence of tongue coat-
ing (present or did not present); c) length of stay in the ICU 
divided into 1, 2, 3 days (or more) and presence of tongue 
coating divided into all categories; d) Length of stay in the 
ICU divided in 1, 2, 3 days (or more) and presence of tongue 
coating (present or did not present).

The oral hygiene protocol 9,22-24 adopted in the ICU after 
the patients’ oral health condition was evaluated comprised 
biofilm, tongue coating and food debris removal. Physical 
therapists positioned the patients at 45° in the ICU bed, as-
sessed their sedation status and stabilized their orotracheal 
tube (artificial respiration), whenever necessary. The nurs-
ing team was responsible for interrupting patients’ nasoen-
teral feeding, whenever necessary.4,25,26 

The procedures were performed in a standardized way: 
lip hydration with solid Vaseline and mouth expander (bet-
ter visualization of posterior regions). Complete and remov-

able dentures were removed and manually cleaned27,28 with 
dental brush and 0.12% chlorhexidine. Initially, patients’ 
teeth and dental prostheses (fixed or implants associated 
with fixed complete dentures) were manually cleaned with 
toothbrush and dentifrice under irrigation with 0.12% ch-
lorhexidine solution and constant suction (dental surgical 
sucker and vacuum pump in the ICU). Clinical procedures 
focused on reducing or on eliminating tongue coating used 
the hemostatic clamp in association with gauze soaked in 
0.1% chlorhexidine solution to perform movements from 
the back towards the tip of the tongue, under constant suc-
tion.9,29,30

Data concerning every ICU patient were transcribed to 
individual standardized datasheets, based on the adapted 
clinical assessment sheet model. 6

Data Analysis
The overall features of ICU patients, and the incidence of 

tongue coating, were subjected to descriptive analysis; the 
resulting data were expressed in numbers and proportions 
(percentages). Only the patients’ age was expressed as mean 
and standard deviation, because it corresponded to numer-
ical data.

The one-sample t-test was applied to proportions of each 
variable category in order to investigate whether there was 
significant difference between percentages. The significance 
level was set at 5% (p < 0.05).

Bonferroni’s theorem was our instrument of choice to 
adjust the critical “p” level, whenever the analysis encom-
passed multiple t-tests applied to the same variable. 

The statistical analysis was performed in the Statistical 
Package for Social Sciences software (SPSS), version 23.0 
(IBM Corporation, Armonk, NY, USA). 

Results 
One hundred fifty-two (152) male and female patients 

(57% women and 42% men), in the age group 18 to 96 years 
(mean age 64 years), were assessed in the current study.

Based on results of the ICU stay analysis, 23% of the sam-
ple was hospitalized for 24 hours; 45%, for 48 hours (p < 
0.001); 12%, for 72 hours; 6%, for 4 to 7 days; and 14%, for 
more than 7 days. Approximately 80% of the sample showed 
normal conditions and did not require respiratory-assis-
tance devices (p < 0.001), 15% were tracheostomized and 5% 
were intubated.

Clinical evaluation results showed tongue coating all over 
the lingual dorsum of 56 patients (p < 0.001), over 2/3 of the 
tongue of 40 patients and over 1/3 of the tongue of 27 pa-
tients; 29 patients did not present tongue coating. It is note-
worthy that 80% of the patients presented tongue coating in 
one-third of the posterior region of the tongue, whereas 20% 
of them did not. 
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Associations between ICU length of stay and the in-
cidence of tongue coating were based on the most diverse 
possibilities: a) ICU length of stay and tongue coating di-
vided in all categories (Chi-square: 6.529; p = 0.877); b) ICU 
length of stay divided in all categories and tongue coating 
classified as present or  absent (Chi-square: 2.433; p = 0.657); 
c) ICU length of stay divided in 1, 2, 3 days (or more) and 
tongue coating divided in all categories (Chi-square: 2.812; 
p = 0.840); d) ICU length of stay divided in 1, 2, 3 days (or 
more) and tongue coating classified as present or absent 
(Chi-square: 1.739, p = 0.416), although without statistical 
significance.  

Discussion 
Healthcare procedures applied to critically-ill patients are 

based on an integrative assistance model focused on daily 
actions beneficial to recovery and integral health. In addi-
tion, they help eliminating oral cavity inflammatory, infec-
tious and painful processes that may affect the patients’ sys-
temic condition; thus, oral health promotion is an integral 
and necessary part of these procedures. 1,3,11,22

Female patients prevailed in our sample (88 women - 
57.89% of the sample), whereas male patients comprised 64 
individuals. Such specific condition may be explained by the 
fact that the assessed ICU is of general nature, since it hosts 

Table 1. ICU patients’ profile and incidence of tongue coating

*The One-sample t-test between percentages was significant at 0.05 critical alpha level (p < 0.05).
**Bonferroni’s theorem was used to adjust the critical alpha level. Different letters between percentages indicate statistically significant differences 
(p < 0.01).

General and oral features (n = 152) n % p

Age (years) 64.1 ± 17.7 (22 – 96)

Sex

Male 64 42.11

Female 88 57.89

ICU Length of stay

1 day 35 23.03 a

2 days (48 hours) 69 45.39 b < 0.001**

3 days (72 hours) 18 11.84 a,c

4–7 days
>7 days

09
21

5.92 c
13.82 a,c

ICU admission condition

Tracheostomized 22 14.47 a

Orotracheally intubated 08 5.26 b

Normal conditions 122 80.26 c < 0.001**

Tongue coating

Absent 29 19.08 a

1/3 of the tongue
2/3 of the tongue
All over the tongue

27
40
56

17.76 a
26.32 a,b
36.84 b < 0.001**

patients with different systemic monitoring needs. This re-
sult does not corroborate most studies, which often have 
men as majority in their sample. It is consensus that men 
are less concerned about, and take less preventive measures 
towards, their general health; consequently, they are more 
susceptible to develop health issues that require medical in-
terventions and hospitalization in intensive care units. 5,6,15,19 

The human oral cavity may work as a potential microbial 
reservoir of gram-negative bacteria associated with pneu-
monia (ventilator-associated (VAP) and nosocomial pneu-
monia) caused by the aspiration of contents such as dental 
biofilm, tongue coating and food debris. ICUs are the places 
where such aspiration processes can be more often observed, 
given the possible changes in patients’ consciousness levels 
and the lack of specific hygiene activities. 9,14,16,26 

The 48-to-72-hour period after ICU admission is critical 
because it directly affects bacterial pathogenicity, in which 
gram-negative bacteria prevail. Based on our results, 69 
patients (p < 0.001) remained in the ICU for 48 hours (two 
days), whereas more than 85 patients recorded critical ICU 
length of stay (48 to 72 hours). This outcome emphasizes the 
need of performing specific oral healthcare procedures and 
of providing better care to critically-ill patients based on in-
terdisciplinary planning.1,4,8   

Most ICU patients are sedated to enable better behavioral 
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control and systemic assessment and to relieve then from 
any discomfort caused by hospitalization. Most patients (n 
= 122) assessed in the herein investigated general ICU were 
conscious (not sedated) and in normal conditions. Such 
scenario made it easy to clinically evaluate the incidence of 
tongue coating and enabled patients’ effective participation 
in the study.19,26 

Most patients were mainly fed through oral feeding, 
which may have enabled high biofilm and tongue coating 
accumulation. Consequently, healthcare professionals must 
adopt specific hygiene procedures to clean the tongue of 
ICU patients.4,6,12,20,25

Orotracheally intubated (n = 08) and tracheostomized (n 
= 22) patients, at different unconsciousness (sedation) levels, 
were also evaluated to assess the incidence of tongue coating 
in them, based on specific handling techniques, profession-
al adaptation and interdisciplinary actions. Factors such as 
specific devices and the condition of ICU patients made it 
more difficult to evaluate the incidence of tongue coating in 
our sample.5,6,13,14 

Most of our patients presented tongue coating. It was 
found all over the tongue of 56 patients (p < 0.001), over 2/3 
of the tongue of 40 patients and over 1/3 of the tongue of 27 
patients. These findings emphasize the lack of daily clinical 
activities focused on tongue hygiene in the assessed inten-
sive care unit, as well as the lack of educational and inter-
ventional protocols to be performed by health professionals 
working in it or by conscious patients themselves. 2,7,8,18,20,25 

The present study also analyzed possible associations 
between ICU length of stay and the incidence of tongue 
coating. Based on the existing possibilities and statistical 
analyses, there was no direct association between these two 
variables; perhaps, the analysis should be applied to a larger 
sample. 

Activities focused on cleaning the tongue of critically-ill 
patients should be constantly implemented and performed 
in intensive care units to help removing tongue coating and 

reducing possible microbial reservoirs associated with hospi-
tal infections affecting the human respiratory tract.8,12,15,24,29 

There was lack of standardization of ICU patients’ tongue 
hygiene protocols performed by the nursing team, nursing 
technicians and by patients themselves. Therefore, it is nec-
essary taking educational measures to teach health profes-
sionals working in hospitals to perform specific dental care 
procedures under proper supervision. 2,6,7,16,18,22  

Controlling the dental biofilm and tongue coating in 
ICU patients through the association between mechanical 
and chemical strategies is the best way to promote their oral 
health. Strategies such as toothbrushing in the posteroan-
terior direction with a toothbrush imbibed in 0.1% chlor-
hexidine solution, applying gauze imbibed in 0.12% chlor-
hexidine attached to a needle holder (movements towards 
the posteroanterior direction) and using wooden spatulas 
and tongue cleaners with saline solution can be adopted to 
disorganize and remove tongue coating in all patients (tra-
cheostomized, intubated and normal condition).1-4,7,8,10-12,27-30  

It is necessary developing specific planning and perform-
ing clinical tongue coating removal activities to improve the 
daily assistance given to critically-ill patients in the inves-
tigated ICU in order to help reducing - to a certain extent 
- potential microbial reservoirs related to hospital infection 
cases. 1,4,9,10,14,22,24,26,27 

Conclusion 
The incidence of tongue coating in the herein assessed 

ICU patients was high. Therefore, it is necessary adopting 
educational and clinical strategies, as well as implementing 
specific protocols and professional training to improve the 
healthcare given to critically-ill patients.

Financial Support
Foundation for Research Support of the Federal District 

(FAPDF), Brasilia, Brazil.

practices for patients in Intensive Care Units: A pilot survey. Indian J Crit Care 
Med. 2016;20:267-73.
7. Türk G, Kocaçal Güler E, Eser I, Khorshid L. Oral care practices of intensive 
care nurses: a descriptive study. Int J Nurs Pract. 2012;18(4):347-53.
8. Silva ME, Resende VL, Abreu MH, Dayrrel AV, Valle Dde A, de Castilho LS. 
Oral hygiene protocols in intensive care units in a large Brazilian city. Am J Infect 
Control. 2015;43(3):303-4.
9. Miranda AF, Lia EN, De Carvalho TM, Piau CGBC, Costa PP, Bezerra ACB. 
Oral health promotion in patients with chronic renal failure admitted in the In-
tensive Care Unit. Clinical Case Reports. 2016;4(1):26-31.
10. Atashi V, Yousefi H, Mahjobipoor H, Bekhradi R, Yazdannik A. Effect of 
oral care program on prevention of ventilator-associated pneumonia in inten-
sive care unit patients: a randomized controlled trial. Iran J Nurs Midwifery Res. 
2018;23(6):486-90. 
11. Kazemian H, Bourbour S, Beheshti M, Bahador A. Oral colonization by nos-
ocomial pathogens during hospitalization in intensive care unit and prevention 

References
1. Shi Z, Xie H, Wang P, Zhang Q, Wu Y, Chen E, et al. Oral hygiene care for criti-
cally ill patients to prevent ventilator-associated pneumonia. Cochrane Database 
Syst Rev. 2013;8:CD008367.
2. Liao YM, Tsai JR, Chou FH. The effectiveness of an oral health care program 
for preventing ventilator-associated pneumonia. Nurs Crit Care. 2015;20(2):89-
97.
3. El-Rabbany M, Zaghol N, Bhandari M, Azarpazhooh A. Prophylactic oral 
health procedures to prevent hospital-acquired and ventilator-associated pneu-
monia: a systematic review. In J Nurs Stud. 2015;52(1):452-64.
4. Miranda AF, Araújo IA, Araújo HBN, Araújo AC, Bezerra ACB. Oral health 
promotion in Intensive Care Unit patients: management and adaptations. Glo 
Adv Res J Med Med Sci. 2016;4(11):509-13.
5. Soh KL, Ghazali SS, Soh KG, Raman RA, Abdullah SSS, Ong SL. Oral care 
practice for the ventilated patients in intensive care units: a pilot survey. J Infect 
Dev Ctries. 2012;6(4):333-9.
6. Miranda AF, de Paula RM, de Castro Piau CG, Costa PP, Bezerra AC. Oral care 

MIRANDA AF et al.



5Rev. Bras. Odontol. 2018;75:e1213

Submitted: 10/30/2018 / Accepted for publication: 12/29/2018

Corresponding Author

Alexandre Franco Miranda

E-mail: alexandrefmiranda@gmail.com

Mini Curriculum and Author’s Contribution 
1. Alexandre Franco Miranda – DDS and PhD. Contribution: conception and design of the study; standardization of the methodology; clinical assessment of patients, 
interpretation of data, statistical analysis, writing of the article, technical review, and final approval. ORCID: 0000-0002-9965-1406
2. Giovanna Louly Caixe El Haje – DDS. Contribution: clinical evaluation of patients, interpretation of data, writing of the article, review, and final approval. ORCID: 
0000-0002-6254-122X
3. Renata Monteiro de Paula – DDS. Contribution: interpretation of data, writing of the article, review, and final approval. ORCID: 0000-0002-6317-7650
4. Priscila Paganini Costa – DDS and PhD. Contribution: interpretation of data, statistical analysis, writing of the article, review, and final approval. ORCID: 0000-
0002-0250-5905
5. Maria Gabriela Haye Biazevic – DDS and PhD. Contribution: interpretation of data, statistical analysis, writing of the article, review, and final approval. ORCID: 
0000-0001-6326-5805

strategies. Recent Pat Antiinfect Drug Discov. 2017;12(1):8-20.
12. Belissimo-Rodrigues WT, Menequeti MG, Nicolini EA, Auxiliadora-Martins 
M, Basile-Filho A, Martinez R, et al. Effectiveness of a dental care intervention 
in the prevention of lower respiratory tract nosocomial infections among inten-
sive care patients: a randomized clinical trial. Infect Control Hosp Epidemiol. 
2014;35(11):1342-8.
13. Barbosa JCS, Lobato OS, Menezes SAF, Menezes TOA, Pinheiro HHC. Pa-
tients profile under intensive care with nosocomial pneumonia: key etiological 
agents. Rev Odontol UNESP. 2010;39(4):201-6.
14. Oliveira MS, Borges AH, Mattos FZ, Semenoff TA, Segundo AS, Tonetto MR, 
et al. Evaluation of different methods for removing oral biofilm in patients admit-
ted to the intensive care unit. J Int Oral Health. 2014;6(3):61-4.
15. Müller F. Oral hygiene reduces the mortality from aspiration pneumonia in 
frail elders. J Dent Res. 2015;94, Supl 3:14S-6S.
16. Rabello F, Araújo VE, Magalhães S. Effectiveness of oral chlorhexidine for 
the prevention of nosocomial pneumonia and ventilator-associated pneumo-
nia in intensive care units: Overview of systematic reviews. Int J Dent Hyg. 
2018;16(4):441-9. 
17. Pear S, Stoessel K, Shoemake S. Oral care is critical care: the role of oral care 
in the prevention of hospital-acquired pneumonia. Kimberly-Clark Health Care 
Education. 2007;3:1-12.
18. Guerra F, De Martino F, Capocci M, Rinaldo F, Mannocci A, De Biase A, et 
al. [VAP and oral hygiene.A systematic review]. Clin Ter. 2016;167(6):198-205. 
19. Nelson JE, Bassett R, Boss RD, Brasel KJ, Campbell ML, Cortez TB, et al. 
Models for structuring a clinical initiative to enhance palliative care in the inten-
sive care unit: a report from the IPAL-ICU Project (improving palliative care in 
the ICU). Crit Care Med. 2010;38(9):1765-72.
20. Kiyoshi-Teo H, Blegen M. Influence of institutional guidelines on oral hy-
giene practices in intensive care units. Am J Crit Care. 2015;24(4):309-18.

21. Da Cruz MK, Moraes TMN, 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;26(4):379-83.
22. de Lacerda Vidal CF, Vidal AK, Monteiro JG Jr, Cavalcanti A, Henriques 
APC, Oliveira M, et al. Impact of oral hygiene involving toothbrushing versus 
chlorhexidine in the prevention of ventilator-associated pneumonia: a random-
ized study. BMC Infect Dis. 2017;17(1):112. 
23. Ames NJ, Sulima P, Tates JM, McCullagh L, Gollins SL, Soeken K, et al. A 
review of documented oral care practices in an intensive care unit. Clin Nurs 
Res. 2011;20(2):181-6.
24. Vilela MC, Ferreira GZ, Santos PS, Rezende NP. Oral care and nosocomial 
pneumonia: a sistematic review. Einstein. 2015;13(2):290-296.
25. Haghighi A, Shafipour V, Bagheri-Nesami M, Gholipour Baradari A, Yazdani 
Charati J. The impact of oral care on oral health status and prevention of ventila-
tor-associated pneumonia in critically ill patients. Aust Crit Care. 2017;30(2):69-
73.
26. Rello J, Koulenti D, Blot S, et al. Oral practices in intensive care units: a survey 
of 59 European ICUs. Intensive Care Med. 2007;33:1066-70.
27. Pobo A, Lisboa T, Rodriguez A, Sole R, Magret M, Trefler S, et al. A ran-
domized trial of dental brushing for preventive ventilator-associated pneumonia. 
Chest. 2009;136(2):433-9.
28. Yusuf H. Toothbrushing may reduce ventilator-associated pneumonia. Evid 
Based Dent. 2013;14(3):89-90.
29. Munro CL, Grap MJ, Jones DJ, McClish DK, Sessler CN MD. Chlorhexidine, 
toothbrushing, and preventing ventilator-associated pneumonia in critically ill 
adults. Am J Crit Care. 2009;18(5):428-37.
30. Sands KM, Twigg JA, Wise MP. Oral hygiene with chlorhexidine in critically 
ill patients. JAMA Intern Med. 2015;175(2):316.

Assessing the incidence of tongue coating in patients treated in intensive care units


