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Abstract 

Purpose: To assess the effect of path-based oral care combined with compound chlorhexidine gargle 
on oral hygiene, comfort and intubation-related complications in patients in intensive care unit (ICU) 
undergoing tracheal intubation.   
Methods: One hundred and fifty intensive care unit patients receiving tracheal intubation at Shanghai 
East Hospital ICU, Shanghai, China were split into study group (routine chlorhexidine gargle 0.2 % with 
additional path-based oral care) and control group (routine chlorhexidine gargle 0.2 %). This approach 
was evaluated for its impact on intubation-related complications. Oral health and care effects were 
assessed before and after a 14-day nursing period. Comparisons were made between the groups for 
oral cleanliness, mucosa state and odontopathy, Beck and VAS scores, oral odor, inflammation 
proportions, and post-nursing complications. 
Results: Before nursing, there was no significant difference in oral health status and oral care between 
the two groups (p > 0.05). However, after nursing, scores of oral health status and indices increased 
and decreased in both groups, respectively. The scores for oral health status in the study group were 
significantly higher than those in control group, while the scores of the oral study indices were 
significantly lower than those in control group (p < 0.05). After nursing, however, the proportions of 
patients with oral odor and oral inflammation and the incidence of intubation-related complications in the 
study group were lower than those in the control group (p < 0.05).  
Conclusion: Path-based oral care combined with compound chlorhexidine gargle improves oral care 
effect and comfort, and reduces the incidence of intubation-related complications in ICU patients 
undergoing tracheal intubation. This study will need to be conducted in a larger population in the future 
to validate these findings. 
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INTRODUCTION 
 

Transcatheter orotracheal intubation is an 
important means of critical care medicine utilized 

to rescue critically ill patients with respiratory 
failure, airway obstruction and respiratory arrest 
[1]. In recent years, with the rapid development 
of critical care medicine in China, this practice 
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has become an effective measure in establishing 
the respiratory channel and maintaining vital 
signs and is now widely used in the intensive 
care unit (ICU) [2]. Patients' awareness of oral 
cleaning before intubation is poor and the oral 
cavity also lacks self-cleansing function during 
intubation surgery. The bacteria that colonize the 
oral cavity rapidly proliferate at the optimum 
growth conditions. In addition, the oral secretions 
as well as bacteria already colonizing the oral 
cavity move down the periphery of the tracheal 
intubation, which further induces lung infection 
and may also cause other complications that 
further aggravate the pain of the patients [3]. The 
main component of compound chlorhexidine 
gargle is chlorhexidine, which is a broad-
spectrum antimicrobial agent that effectively 
alleviates the postoperative oral infection 
complications seen in such patients [4]. 
Traditional forms of oral care mostly use the 
rinsing method or cotton ball rinsing care. 
However, the efficacy of these traditional 
methods is not significant as the patient's 
oropharyngeal bacteria cannot be eliminated. In 
addition, there are nursing difficulties and 
limitations, and the risk of dislocation or 
displacement of the patient’s endotracheal tube 
exists [5]. Pathway oral care is a high-level 
nursing model that takes the perioperative period 
as an overall prevention and control period and 
carries out pathway oral care and sensory control 
management for patients in study group 
according to time points [6]. In this study, the 
effect of pathway oral care combined with 
chlorhexidine rinsing, and chlorhexidine rinsing 
alone on oral hygiene, comfort and intubation-
related complications in ICU patients with 
tracheal intubation were compared. 
 

METHODS 
 
General information 
 
One hundred and fifty ICU patients on tracheal 
intubation, treated at the Shanghai East Hospital, 
Shanghai, China, from January 2020 to January 
2023, were selected as subjects for this study. 
They were divided into a study group (75 cases) 
and a control group (75 cases) according to the 
admission time. This study was approved by the 
Ethics Committee of Shanghai East Hospital 
(approval no. 2023045). The patients and their 
families were informed and gave their consent. 
 
Inclusion criteria 
 
The following categories of patients were 
included in the study: patients who needed to be 
intubated and mechanically ventilated via ICU; 
patients who were 18 years or older); patients 

who had the appropriate oral care within one day 
of mechanical ventilation and patients who 
cooperated with the whole process in the study. 
 
Exclusion criteria 
 
The study excluded patients falling within the 
following categories: Patients who had suffered 
from oral diseases or lung diseases before 
intubation; those who had undergone tracheal 
intubation within 30 days of the study 
commencement; those who died in less than 72 
h of tracheal intubation; patients with 
immunodeficiency or hypoplasia; those who had 
recently used immunosuppressive drugs; 
patients who suffered from advanced cancers; 
those who had less than 6 natural teeth; and 
those who were suffering from impaired 
consciousness and could not cooperate with the 
study. 
 
Intervention 
 
Control group 
 
Compound chlorhexidine gargle solution (0.2 %) 
was used to moisten some medical cotton balls 
and the moistened medical cotton balls were 
used to care for the oral cavity. The patient was 
placed in the supine position, with the head of 
the bed vertically raised about 30 °. The patient's 
head was guided to turn to one side and then the 
patient was intubated endotracheally. Thereafter, 
the pressure of the intubating airbag was 
stabilized at about 30 cm H2O. It was ensured 
that the depth of the patient's tracheal tube 
insertion was safe and effective, and the 
respiratory vaporizer was then used for 
continuous humidification to ensure that the 
temperature at the proximal end of the airway 
was about 37 - 37.5 oC. The patient's mouth was 
cleaned with a child's soft-bristled toothbrush 
dipped in a small amount of toothpaste (which 
did not affect the oral solution). A syringe, with 
the needle removed, was filled with the oral 
solution and connected to a suction tube to 
slowly rinse out the oral cavity and the secretions 
in the oral cavity then suctioned out. At the same 
time, the patient's head and intubation were 
secured by using the forehead or jaw as the 
fulcrum, while the tethered strap, tape and 
patient's dental pads that secured the tracheal 
intubation tube were removed [6]. Next, a suction 
tube was used to perform lateral suction from all 
areas of the patient and medical cotton balls 
moistened with cotrimoxazole were used to wipe 
the inner and outer surfaces of the patient's 
teeth, tongue, cheeks and palate, controlling the 
appropriate humidity of the cotton balls, 
approximately 5 times per day. During the 
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cleaning process, the dental pads were diligently 
changed while the dental pads and endotracheal 
tube were fixed promptly. Nursing care was 
carried out throughout the patient's intubation 
period. 
 
Study group  
 
In addition to the treatment administered to 
control group, pathway nursing, which is used to 
improve patients' oral care outcomes, was 
carried out. The steps for the pathway nursing 
oral care are itemized as follows: Establish a 
pathway nursing team; analyze and solve 
common tracheal intubation problems; develop a 
program to guide oral care practice [8]; timely 
correction and improvement of problems related 
to the nursing process and pathway care. 
 
Evaluation of parameters/indices 
 
Oral hygiene status 
 
The patient's oral hygiene status was assessed 
using the Oral Hygiene Scoring System in the 
Nursing Outcome Classification System before 
and after care, respectively [7]. The scale 
includes 3 dimensions, (namely: oral cleanliness 
(6 items), oral mucosa (6 items) and dental 
disease (7 items)), a total of 19 indicators, with 
each indicator assigned between 1 - 5 points and 
a total possible score of 95 points. Lower scores 
indicate a poor oral hygiene status. The scale 
Cronbach's α coefficient is 0.796. 
 
Oral study parameters 
 
Beck oral scoring scale [8] and pain visual 
analogue (VAS) scoring scale [9] were used 
before and after care to compare the oral 
function and pain status of patients in the study 
and control groups, respectively. Beck oral 
scoring scale was divided into five dimensions: 
lips, gingiva and oral mucosa, tongue, teeth and 
saliva, with a score of 1 - 4 points for each item, 
and the total score of less than 5 points indicates 
a good oral function, 6 - 10 points indicate oral 
function is mildly disturbed, 11 - 15 points 
indicate moderate disturbance of oral function, 
and 16 - 20 points indicate severe disturbance of 
oral function. The pain visual analogue scale 
(VAS) has a full score of 10 points and the higher 
the degree of pain, the lower the oral comfort, 
and the higher the score. 
 
Effectiveness of oral care 
 
The effect of oral care on patients in study group, 
according to the number of cases of oral odor 

and oral inflammation, was compared with 
control group at the end of nursing. 
 
Complications related to intubation 
 
The occurrence of complications related to 
intubation (catheter dislodgement, catheter 
leakage, tracheal blockage, sore throat and lung 
infection) between the study and control groups 
at the end of nursing care were compared. 
 
Data analysis 
 
Statistic Package for Social Science (SPSS), 
version 22.0 software (IBM, Armonk, NY, USA) 
was used to process the data. Measurement 
data (oral hygiene scores and oral study 
indicators) were compared using the t-test, and 
count data (oral care effect and the incidence of 
intubation-related complications) were compared 
using the Chi-squared (χ2) test. P < 0.05 
indicates statistical significance. 
 

RESULTS 
 
General information about patients  
 
Comparison of the general information of 
patients showed no statistically significant 
difference in mean age and intubation mode 
between study group and control group (p > 
0.05; Table 1). 
 
Oral hygiene 
 
Before nursing, the patients in the study and 
control groups had comparable oral hygiene 
scores in all dimensions, and the difference was 
not statistically significant (p > 0.05). However, at 
the end of nursing, the scores of the patients in 
both groups increased with patients in study 
group having higher scores than the patients in 
control group in all dimensions of oral hygiene. 
This increase was not significant (p < 0.05). The 
results are highlighted in Table 2. 
 
Oral study indices 
 
Before care, Beck oral scores and visual 
analogue of oral pain (VAS) scores of patients in 
the study and control groups were comparable, 
and the difference was not statistically significant 
(p > 0.05). At the end of care, Beck oral and VAS 
scores of patients in both groups were reduced, 
and both scores of patients in study group were 
statistically lower than those of control group (p < 
0.05; Table 3). 
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        Table 1: Comparison of general patient data 
 

   Intubation mode 

Group 
Gender 

(male/Female) 
   Age (years) Transoral Transanal 

Control 40/35 32.15±3.76 36 39 

Study 39/36 32.64±4.01 37 38 

 
   Table 2: Comparison of oral hygiene status of patients 
 

Group 
 Oral cleanliness           Oral mucosa Dental disease 

Pre-care Post-care Pre-care Post-care Pre-care Post-care 

Control  22.43±3.15 24.05±1.62* 21.29±2.38 23.11±1.24* 28.19±2.05 33.26±1.75* 

Study  22.37±3.08 26.81±1.57* 21.15±2.17 25.06±1.93* 27.86±1.94 31.59±1.84* 

T 0.118 10.595 0.376 7.362 1.013 5.695 

P-value 0.906 <0.001 0.707 0.000 0.313 <0.001 

    *P < 0.05 vs. pre-care 

 
          Table 3: Comparison of oral study indices of patients 

 

Group 
Beck Oral Score Oral VAS score 

Pre-care Post-care Pre-care Post-care 

Control  17.12±1.24 13.47±1.53* 3.87±1.19 2.69±0.73* 

Study  17.26±1.18 10.15±1.24* 3.79±1.23 1.76±0.85* 

T 0.708 14.599 0.405 7.188 

P-value 0.48 <0.001 0.686 <0.001 

          *P < 0.05 vs. pre-care 
 

Oral care effect 
 
At the end of care, the incidence of oral 
inflammation caused by herpes and ulcers in 
patients of the study and control groups was 
comparable, and the difference was not 
statistically significant (p > 0.05). However, the 
incidence of oral inflammation in patients in study 
group was lower than that in control group and 

the difference was statistically significant (p < 
0.05; Table 4). 
 
Incidence of intubation-related complications 
 
At the end of care, the incidence of intubation-
related complications in patients of study group 
was 22.67 %, which was statistically lower than 
48.00 % in control group (p < 0.05; Table 5). 
 

           Table 4: Comparison of the effectiveness of oral care for patients in both groups 
 

Group Oral odor 
Oral inflammation 

Mold Herpes Ulcers 

Control  16 (21.33) 13 (17.33) 5 (6.67) 3 (4.00) 

Study  7 (9.33)* 4 (5.33)* 2 (2.67)* 0 (0.00)* 

χ2 4.160 5.374 1.349 3.061 

P-value 0.041 0.020 0.246 0.080 

            *P < 0.05 vs. control 
 
             Table 5: Incidence of intubation-related complications in the study population 
 

Group 
Trachea 
blockage 

Catheter 
prolapse 

Catheter 
leakage 

Sore throat 
Lung 

infection 
Total 

incidence 

Control  4 (5.33) 8 (10.67) 7 (9.33) 13 (17.33) 4 (5.33) 36 (48.00) 

Study  2 (2.67)* 5 (6.67)* 2 (2.67)* 6 (8.00)* 2 (2.67)* 17 (22.67)* 

χ2      10.533 

P-value      0.001 

              *P < 0.05 vs. control 
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DISCUSSION 
 
Establishing an artificial airway for mechanical 
ventilation is an important rescue measure for 
patients with respiratory failure or critical illness 
and the most commonly used method is transoral 
intubation or transnasal tracheal intubation [10]. 
Tracheal intubation is a respiratory assistive 
technique in which a specially designed 
endotracheal tube is introduced into the trachea 
via the voice box and connected to a mechanical 
ventilator, which is now widely used in the rescue 
treatment of ICU patients and can significantly 
improve the symptoms of hypoxia and acid-base 
imbalance as well as prevent aspiration [11-13]. 
Since ICU patients are generally in critical 
condition, immunocompromised, have poor self-
care ability and have a long duration of illness, 
factors such as endotracheal intubation and 
nasogastric feeding can lead to changes in the 
oral environment and stimulate salivary secretion 
[14]. Moreover, the oral mucosa of patients on 
mechanical ventilation via orotracheal intubation 
is exposed to air for a long time. Due to the 
dryness of the oral mucosa, the ability of the oral 
cavity to self-clean and protect itself decreases 
drastically, which, if not properly cared for, will 
easily cause residual impurities or plaque to form 
in the oral cavity, produce odor and even cause 
complications such as oral ulcers and related 
pneumonia [15,16]. 
 
Studies have shown that chlorhexidine gargle at 
a concentration of 0.2 % produces the best result 
as it increases the friction of the tooth surface. In 
combination with oral care scrubbing, 
chlorhexidine inhibits the synthesis of dextran, 
effectively removes plaque and at the same time 
reduces oral colonization of bacteria, which is 
less likely to cause oral mucous membrane 
irritation, tooth staining, bacterial resistance and 
other undesirable conditions [17]. The 
implementation of pathway-based care further 
standardizes nursing care, helps nursing staff 
carry out nursing activities with foresight, reduces 
the blindness of nursing work and improves work 
efficiency and patient satisfaction [18]. 
 
This study shows that before nursing care, the 
oral hygiene condition and oral study indices of 
patients in the study and control groups were 
comparable. After nursing care, the scores of 
oral hygiene condition and oral study indices in 
all dimensions of patients in both groups 
increased and decreased, respectively. However, 
the scores of the oral hygiene condition of 
patients in study group were significantly higher 
than those in control group, while the oral study 
indices were significantly lower than those in 
control group. It is proposed that both types of 

oral care help to improve the effect of patients' 
oral care [11]. 
 
The oral hygiene and cleanliness, oral comfort 
and oral function of patients in study group were 
better than those in control group. This may be 
because although the mucus secreted by the 
human oral mucosa has a certain antiseptic 
effect, the perioperative patients' mouths being 
exposed to air also come in contact with a large 
number of bacteria or mold. In addition, the 
reduction of water loss in the mucous 
membranes prevents dryness and contributes to 
a decrease in mucus secretion. These combined 
effects work synergistically to enhance the 
quality of the patient's oral health. The mucous 
membrane thus becomes dry due to water loss, 
thereby reducing the secretion of mucous, which 
leads to the deterioration of patients' oral 
hygiene. 
 
Coral solution has a bacteriostatic effect as it 
effectively removes gram-positive and gram-
negative bacteria in the patient's oral cavity so 
that the oral hygiene and comfort of the two 
groups of patients are improved compared with 
before care. The pathway care combined with 
oral solution is more rigorous and standardized 
than that of oral solution alone, which 
standardizes the nursing process. The nursing 
process of pathway nursing combined with oral 
solution gargle solution is stricter and more 
standardized than that of oral solution gargle 
solution alone, which prevents risky conditions 
during the incident and improves the nursing 
effect. The occurrence of risky conditions during 
the patient's treatment or hospitalization is 
significantly reduced, leading to a notable 
improvement in the effectiveness of nursing care. 
 
This study showed that the percentage of 
patients with oral odor, the number of patients 
with oral inflammation and the incidence of 
intubation-related complications were 
significantly lower (p < 0.05) in study group than 
in control group aftercare. The study also 
showed that the overall incidence of adverse 
conditions in patients in study group was lower 
than that of control group. This may be due to the 
addition of the pathway nursing model with the 
use of oral solution gargle. It enhanced the ability 
of nursing care to ensure that the patient's 
tracheal intubation surgery was carried out 
smoothly. 
 
Limitations of this study 
 
The major limitation of this study is the number of 
patients involved in the study. Secondly, only a 
single center was used for the study. Therefore, 
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the findings of this study cannot be applied to a 
general population. 
 

CONCLUSION 
 
Pathway oral care combined with oral solution 
improves the oral cleanliness, oral mucosa and 
dental scores of patients on tracheal intubation in 
ICU. Both combinations also improve patients' 
oral care and their comfort, reducing the 
incidence of Beck's Oral Score, Oral VAS Score, 
and complications related to intubation aftercare. 
This study will need to be conducted in a larger 
population in the future to validate its findings. 
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