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Abstract

Background 
Oral care in the Intensive Care Unit (ICU) is an essential intervention proven to prevent 
Ventilator Associated Pneumonia (VAP). VAP results in increased morbidity and mortality, with 
excess hospital stay and cost. Oral care is a critical intervention that controls the accumulation 
of  oral pathogens; however, it is viewed as a comfort measure and not a critical life-saving 
intervention. 
Objective
To assess the oral care provided to ICU ventilated patients by nurses at a referral hospital in 
Kigali. 
Methods
This cross-sectional design used a convenience sample of  47 nurses at a referral hospital in 
Kigali. Descriptive statistics were used for data analysis. 
Results
The majority of  nurses (89.4%) used normal saline for comprehensive mouth care on ICU 
patients. The majority reported they never used a toothbrush (53.2%) toothpaste (63.8%), 
or Chlorhexidine solution (89.4%), which are the recommendation. One third (34%) do not 
perform the oral assessment on admission. There is no ICU oral care protocol, and oral hygiene 
supplies are limited. 
Conclusion
Oral care is critical care in VAP prevention. ICU nurses reported a low level of  oral care 
practice. We recommend an oral care protocol and in-service training to improve the quality 
of  oral care to ICU ventilated patients.
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Background 

Oral care is essential to ventilated patients in the intensive 
care unit (ICU) in order to help prevent nosocomial 
infections.[1] Ventilated-acquired pneumonia (VAP) is 
the most fatal nosocomial infection,[2] which affects 
10% to 20% of  ventilator patients, with almost twice the 
mortality rate than those without VAP.[1,2] VAP develops 
after 48 hours of  intubation,[3] and causes increased 
morbidity and mortality, and excess hospitalization and 
costs.[1,2] Oral care in critically ill patients is primarily 
a safety measure, though also a comfort measure and a 
nursing responsibility, as ventilated patients are not able 
to perform oral self-care.[4] The practice of  oral care in 
ICU is not consistent,[4] and nurses do not make oral 
care a priority.[5]

Nosocomial infections pose a significant safety concern 
for both patients and healthcare providers (HCPs).

[6] Ventilated patients are more at risk as intubation 
compromises the integrity of  the oropharynx and trachea, 
and allows oral and gastric secretions to enter the normally 
sterile respiratory tract.[7] Bacteria can translocate to 
the lungs easily in compromised patients because the 
natural body defenses that maintain homeostasis of  the 
oropharynx and respiratory system are impaired.[7,8] The 
most common bacteria found in a five-year longitudinal 
study (2009-2013) of  5298 isolates in Rwanda included, 
Escherichia coli (46.7%), Klebsiella spp. (18.4%), Staphylococcus 
aureus (11.7%), Enterococcus spp. (10.3%), Pseudomonas spp. 
(7.1%), and Acinetobacter spp. (5.9%).[9] Another study in 
Rwanda,[10] found the three most common multidrug-
resistant (MDR) pathogens included E. coli, Klebsiella, and 
S. aureus isolates, though the type of  causative and drug-
resistant pathogen changes depend on locality. 

Oral hygiene decreases the oropharynx bacteria and 
stimulates saliva flow, which contains many protective 
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immunoglobulins to reduce plaque and pathogens.
[7,9] A recent Cochrane systematic review with 6016 
participants, compared four oral hygiene interventions 
such as chlorhexidine (CHX) solution or gel versus 
placebo or usual care; tooth brushing versus no tooth 
brushing; manual versus powered tooth brushing; and 
various oral care solutions.[3] The review concluded 
that CHX mouthwash or gel was the most effective 
solution.[3] The review revealed a VAP reduction of  
6% (from 24% to 18%) compared to usual care, or 
placebo in critically-ill patients (RR 0.75, 95% CI 0.62-
0.91, p=0.004, I2 = 35%).[3] However, a retrospective 
study of  5500 ventilated patients revealed the daily use 
of  CHX solution decreased VAP rates, but increased 
mortality (HR 1.63; 95% CI 1.15-2.31; p=0.006), that 
was likely related to aspiration and attendant respiratory 
distress syndrome.[8] However, the Cochrane Review [3] 
indicated there was no increased mortality rate. 

Numerous studies have focused on oral care of  ventilated 
patients by ICU nurses. A study in Sudan, indicated a high 
level of  knowledge (97.4%) related to the importance of  
oral care in ICU patients, though only 20% had good 
oral care practice.[11] The study emphasized a need for 
an ICU oral care protocol and training.[11] A similar 
study in Iran showed oral care was not a priority, due to 
staff  shortages and writing duties, though only 20% of  
patients’ charts contained nurses’ notes about oral care.[5] 
In Dubai, a pre-test and post-test educational intervention 
among 6016 participants showed a significant increase in  
knowledge  and oral hygiene practice.[12]
This study intended to assess the level of  oral care 
practice of  nurses caring for ventilated patients in the 
ICU at one referral hospital in Rwanda. There does 
not appear to be a publication on this specific topic. 
The results of  the study might prompt nurses and 
physicians in the ICU referral hospital to develop an oral 
care protocol, and also inform other clinical hospital 
administrators to adopt the protocol. Results of  the 
study might improve ICU patient care, and consequently 
ICU patient care outcomes throughout Rwanda. This 
study aimed to assess the level of  knowledge and practice 
of  comprehensive mouth care provided by nurses to 
ventilated patients in the ICU at a referral hospital in 
Kigali.

Methods

Design 
This study was a cross-sectional design to assess the 
knowledge and practice of  ICU nurses on the Adult 
Intensive Care Unit (AICU) and Pediatric Intensive 
Care Unit (PICU) of  a referral hospital. The study was 
conducted at the University Teaching Hospital in Kigali 
(UTHK), which is the leading public health institution 
in the country and located in Rwanda’s capital city. The 
study was conducted during March and April 2017.

Participants’ recruitment 
The participants were 47 registered nurses working in 
the ICU (adult and pediatric) at UTHK. The nurses had 
various levels of  nursing education and work experiences. 

Measures
The questionnaire for the current study was adapted 
from a part of  a Master’s dissertation at the University 
of  Kwazulu Natal, in South Africa.[13] Approval was 
given to use and adapt the instrument. The questionnaire 
consisted of  closed questions to answer the study 
objectives, and an additional area was available to add 
comments as needed. The questionnaire consisted of  45 
questions and included the following: 

Section A: Demographic characteristics, (6 questions) 
(age, gender, qualification category, length of  nursing 
experience, length of  ICU experience, and nationality) 
Section B: Knowledge of  oral care practice (13 
questions) (1 point for correct answer, 0 for wrong 
answer)

Section C: Perceptions of  oral care (8 questions) (on the 
availability and adherence to oral care protocol). Scoring: 
Yes or No. 
Section D: Oral care practices (18 questions). Scoring of  
the practice questions: [14]  
•	 “Good” oral care practice scored ≥75% 
•	 “Moderate” practice scored 50-74% 
•	 “Poor” practice scored ≤ 49% 
For multiple choice questions with many options,1 point 
was given for the correct answer, and 0 points for any 
other answer. A reliability test of  the instrument resulted 
in a Cronbach’s alpha of  0.74 for the practice questions. 

Data collection 
The study was explained to staff  and then invited to 
participate, knowing that their responses would be 
confidential, anonymous, and able to withdrawal at any 
time. Details about the study were explained after the 
morning staff  meeting, and study participants agreed 
to complete the questionnaires during their break 
time to avoid disruption of  the ward routine activities. 
Nurses who agreed to participate signed the informed 
consent before data collection. The questionnaire took 
about 15 minutes to complete. The investigator was 
responsible for distributing and collecting the completed 
questionnaires.

Data analysis
Descriptive statistics were used to calculate frequency 
distributions and Chi-square for relationships among 
variables. A significance level of  0.05 was used. Data 
were analyzed with SPSS version 21.
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Ethical considerations 
Approval for the research was obtained from the 
University of  Rwanda, College of  Medicine and Health 
Sciences Institutional Review Board, UTHK Ethics 
Board, and the ICU unit managers. Informed consent 
was obtained from all participants, and confidentiality 
and anonymity were maintained.

Results

Over three-quarters of  participants (78.7%) surveyed 
had self-reported a “poor” level of  practice, while nearly 
a quarter (21.3%) self-reported a “moderate” level of  
practice (figure 1). None rated themselves at a “good” 
level of  oral care practice.

Figure 1. ICU nurses’ self-reported level of  practice 
for ventilated patients 

One-third of  participants (34%) reported that they do 
not examine the patient’s mouth on admission to the 
ICU, though two thirds (66.0%) perform comprehensive 
mouth care daily. (table 1).

Table 1. Assessment of  oral health 
_____________________________________
Frequency of  oral    n (%)
Assessment
_____________________________________
On ICU admission
No     16(34.0)
Yes     31(66.0)
Daily assessment in ICU
Not at all    1(2.1)
Once a day    31(66.0)
Twice a day    3(6.4)
Three times a day   2(4.3)
≥ 4 times a day    1(2.1)
As needed    9(19.1)
______________________________________

The majority who provided oral care to the ICU 
ventilated patients reported that they have never used 
a toothbrush (53.2%) or toothpaste (63.8%) while 
performing comprehensive mouth care on patients 
(table 2). The majority of  particpants reported washing 
the patient’s mouth out with normal saline (89.4%), 
whereas a few used tap water (14.9%), or Chlorhexidine 
solution (10.6%). 

Table 2. Oral Care Interventions of  ICU Ventilated Patients 
_________________________________________________
Intervention Never   Rarely  Always
  n (%)  n (%)  n (%)
_________________________________________________
Toothbrush  25(53.2)  12(25.5)  10(21.3)
Toothpaste 30(63.8)  14(29.8)  3(6.4)
Swab  4(8.5)  7(14.9)  36(76.6)
Sterile water 19(40.4)  10(21.3)  18(38.3)
Tap water 7(14.9)  7(14.9)  33(70.2)
Normal saline 0(0)  5(10.6)  42(89.4)
Chlorhexidine 42(89.4)  5(10.6)  0(0)
__________________________________________________

Three-quarters of  participants (74.5%) responded that 
there was no protocol on comprehensive oral care in the 
ICU where they worked (figure 2).

Figure 2. ICU Oral Care Protocol 

The majority of  participants (85.1%) were never trained 
to perform comprehensive mouth care on ventilated 
patients in their basic nursing training, whereas only 
a small proportion (14.9%) responded they had been 
trained (table 3). Furthermore, the majority (80.9%) 
revealed they had not received training on oral assessment 
or oral care on ventilated patients since appointed 
to work in the ICU. A small proportion (19.1%) had 
received training on mouth care that was identified as 
in-service training (12.8%). 
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Table 3. Oral Care Training of  ICU Nurses
_______________________________________
Training     n (%)
_______________________________________
Did you receive assessment 
and provision of  comprehensive 
oral care in basic nursing training?
No     40(85.1)
Yes     7(14.9)
Did you receive oral care training?
No     27(57.4)
Yes     20(42.6)
Have you received training in 
assessment and provision of  
oral health care in ICU?
No     38(80.9)
Yes     9(19.1)
If  yes, what kind of  training?
No training    41(87.2)
In service     6(12.8)
Would you like further training
on assessment and provision 
of  comprehensive oral care?
No      4(8.5)
Yes     43(91.5)
________________________________________

Discussion

The findings of  the study suggest that there is a low level 
of  knowledge and for practice of  oral care among the 
study population at the referral hospital. 

Knowledge of  comprehensive oral care 
More than half  (57.4%) of  participants knew various 
procedures that might be considered comprehensive 
mouth care, but few knew that poor oral care might 
result in VAP. Similarly, a study in Iran indicated only 
21% of  ICU nurses understood the reason for oral 
care was to prevent VAP.[15] In contrast, a study in 
Khartoum State, Sudan revealed that almost all nurses 
(97.4%) stated that the provision of  oral care in ICU is 
essential for infection prevention.[11] A third (34%) of  
ICU nurses showed that they did not assess patients on 
admission, while two-thirds did (66.0%), similar to the 
study in Iran that showed that more than one-fifth did 
not do an oral assessment.[15]

Perception of  comprehensive oral care 
Three quarters (76%) of  the participants perceived 
comprehensive mouth care at a high level, and over a 
quarter rated it as an essential procedure for ventilated 
patients (36.2%); this is in contrast with an Iranian study 
which showed that on a scale of  1-10 nurses rated oral 
care with a score of  5.7.[15] There was a significant 
correlation (p<0.000) between knowledge and 
perception, which was similar to a study in Khartoum 
State, Sudan (p<0.000).[11]

Practices of  comprehensive oral care 
The majority (78.7%) of  participants had a low level 
of  oral care practice on ventilated patients, which was 
likely linked to a lack of  protocol in the ICU. In Iran 
only a quarter (21.5%) of  nurses were not providing oral 
care to patients, indicating that over three-quarters of  
nurses were providing oral care.[15] Various studies have 
shown that a standardized ICU protocol would improve 
the quality of  oral care provided to ventilated patients.
[16,17] Over half  of  those surveyed (53.2%), reported 
that they had never used a toothbrush while performing 
comprehensive mouth care, whereas numerous studies 
indicated a toothbrush was the best tool if  used twice a 
day to remove plaque.[16,18,19]

Our findings showed that the majority (89.4%) did not 
use the CHX solution, yet high-quality evidence from 18 
RCTs showed that CHX mouth rinse or gel reduced the 
risk of  VAP from 24% to18%, compared to placebo or 
usual care.[3] CHX was also proven to be an essential 
mouthwash among patients hospitalized in ICU through 
numerous studies.[17,20,21] Normal saline was used by 
the majority (89%) of  participants working in the ICU. 
However, a study revealed normal saline has a drying 
effect on the oral mucosa and not recommended;[16] 
and therefore would exacerbate an already dry mouth in 
a ventilated patient.

Nearly half  (48.9%) of  participants mentioned there is 
no provision of  oral hygiene hospital supplies. A study in 
India showed similar findings, with nearly three quarters 
(72%) of  nurses complaining of  inadequate supplies 
and equipment.[15] The participants gave conflicting 
responses, such as over half  (59.6%) said that they did not 
have any difficulty performing comprehensive oral care 
on ventilated patients, and yet the results showed that 
over three quarters (78.7%) had a low level of  practice. 
Indeed, if  supplies are not available, that would hinder 
regular oral patient care.

In-service training 
The majority (85.1%) had never learned how to perform 
comprehensive oral care in ventilated patients in their 
basic nursing training; therefore, very few (14.9%) were 
trained. Furthermore, the majority (80.9%) stated that 
they had not received in-service oral hygiene training 
in the ICU, though a limited proportion of  ICU nurses 
(19.1%) had received training.

However, nearly all (91.5%) would appreciate oral 
assessment and provision of  comprehensive mouth 
care in the future. A few (8.5%) declined further 
training believing they were competent in oral care. 
This situation is somewhat problematic as oral care on 
ventilated patients requires specific knowledge and skills 
compared to patients in general ward. Similarly, two 
other studies indicated over half  of  the nurses did not 
pass any post basic oral care training.[11,15] In contrast, 
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a study in Sudan revealed that most nurses had received 
basic training in oral care.[11] The results of  the current 
study are alarming, as researchers have indicated in 
service training provides new employees with extensive 
basics of  intensive care and work with patients with life 
threatening conditions independently.[22]

Educational programs
Continuous educational sessions are essential for ICU 
nurses in maintaining good oral care practices with 
ventilated patients.[3] An oral care educational session 
in South Africa resulted in significant improvement 
of  practices and clinical outcomes.[23] Similarly, an 
educational program in Egypt indicated a low level of  
knowledge in a pre-test, that increased significantly 
in the post-test after an educational intervention.[24] 
Furthermore, the study not only improved the nurses’ 
oral care knowledge and skills but also increased their 
motivation to practice oral care.[24]

In contrast, a study in Finland found minimal effects in a 
single-dose simulation education session, even though it 
had a structured debriefing and verbal feedback on critical 
care nurses’ knowledge and skills.[18] Comprehensive 
oral care programs that improve efficiency and efficacy 
should be carefully developed, implemented and regularly 
evaluated in order to ensure consistency and high quality 
of  standardized care.[25] The survey conducted in India 
showed that additional education is necessary to increase 
awareness of  the relationship between dental plaque and 
the patient’s systemic conditions.[26]

Oral care protocol 
In the present study, more than three quarters (76.6%) 
of  participants reported that there was no mouth care 
protocol in ICU to guide oral care practice, and this 
was likely linked to the poor oral care performance. 
A comprehensive oral care protocol and attendant 
compliance can significantly reduce VAP rates. [21,27] 
Similarly, a study in Sudan showed not having a protocol 
influenced nurses’ practice.[11] Furthermore, the presence 
of  service delivery protocol rendered bedside dentistry 
services delivery more organized on the unit.[28] 

Limitations 
The sample size was small, and the study was conducted 
at only one hospital, so the results cannot be generalized 
to other hospitals or regions.

Future research
A larger sample comparing other ICU facilities would be 
the next step. New nursing graduates from the University 
of  Rwanda MScN Critical Care track are also in a prime 
position to become change agents and initiate and help 
sustain the development of  a patient-care oral protocol 
at the site where this study was conducted. 

Conclusion

This study assessed the level of  knowledge and 
practice of  comprehensive mouth care provided to 
ICU ventilated patients by nurses at a referral hospital 
in Kigali. The findings showed that the majority of  
ICU nurses had a low level of  oral care practice among 
patients in the ICU, which is a concern. Evidence has 
shown that comprehensive mouth care is a preventive 
measure of  VAP, in addition to being a comfort measure. 
This situation was highly linked to the lack of  in-service 
training and the absence of  a protocol. The present 
study highlighted the need for establishing an oral 
hygiene protocol for ventilated patients and providing 
regular in-service training. 
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