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ABSTRACT

Objective: This study aimed to compare oral care with suction sponge swabs and standard sponge swabs to prevent ventilator-associated pneumonia (VAP).

Methods: This research was a quasi-experimental pretest–posttest design. The study sample consisted of 57 adult patients who remained intubated. Routine oral 
care was applied to the patients in group I using 0.2% chlorhexidine gluconate solution and oral care stick 4 times a day for 7 days at 6-hour intervals. Oral care was 
given to the patients in group II using a suction swab and 0.2% chlorhexidine gluconate solution 4 times a day for 7 days. Every morning for 7 days, the intraoral 
mucosa of all groups of patients was assessed. The tracheal aspirate culture sample was taken from the patients after 48 hours and 7 days. The same forms for the 
posttest data of both groups were filled out 7 days later. The data were evaluated using the single-blind study.

Results: Fewer patients developed VAP in group II than in group I. However, the superiority of 2 oral care materials in preventing VAP was not statistically significant 
(P > .05). In addition, regular care given to both groups was oral, and its effectiveness on mucosa was statistically significant (P < .05).

Conclusion: Regular oral care positively affects the oral mucosal condition. Standard oral care sticks and suction oral care sticks are essential for providing oral 
hygiene for patients in the intensive care unit. 
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Introduction 

Nosocomial pneumonia is one of the most frequently seen infections in mechanical ventilator-dependent patients in intensive care, and most 
of these patients lose their lives due to pneumonia.1 However, nosocomial pneumonia can be reduced if adequate infection control measures 
are taken.2 Ventilator-associated pneumonia (VAP) is identified as the infection of pulmonary parenchyma tissue for at least 48 hours in patients 
invasively connected to a mechanical ventilator.3 Ventilator-associated pneumonia constitutes 25% of all intensive care unit (ICU) infections. It 
affects 9%-27% of the intubated patient.4 It is also a part of intensive care–associated pneumonia. It continues to be one of the most common 
infections in patients who must be connected to a mechanical ventilator.5 Despite the recent developments obtained using microbiological tools, 
the diagnostic criteria and epidemiology of VAP are still controversial. Thus, interpreting studies on treatment, prevention, and results becomes 
complicated. Ventilator-associated pneumonia causes a tremendous economic burden and cost. A recent cost assessment in the USA indicated 
that the mean cost of VAP is predicted to be 40.144 $.6 A multicenter prospective study in the USA determined that the 30-day VAP mortality rate 
was 29.9%, the early VAP mortality rate was 19.2%, and the late VAP mortality rate was 31.4%.7

Nurses in close contact with the patient in the ICU have a significant responsibility to reduce infection rates. A study carried out in 2015 
found that the most critical mechanism in the development of VAP was the bacterial colonization in the oropharyngeal area and the settle-
ment of these microorganisms in the parenchymal area due to aspiration of the material produced in the oropharyngeal area into the lower 
respiratory tract.8 However, this study showed that oral care practices with antiseptic solutions were ineffective in reducing ICU mortality, 
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duration of being connected to the mechanical ventilator, and dura-
tion of hospitalization in the ICU. Various materials are used in the 
effective oral care related to mechanical ventilation patients. Some 
examples are mouthwash (such as sodium chloride, hydrogen per-
oxide, sodium bicarbonate, chlorhexidine, and povidone-iodine), 
sponge sticks, toothbrushes, suction toothbrushes, and suction 
sponge sticks.9,10 Chlorhexidine is a broad-spectrum antimicrobial 
solution widely used in oral care, reducing microbial accumulation 
in the oral cavity.11 When the literature is examined, it is seen that 
the most effective cleaning solution in oral care is chlorhexidine glu-
conate.12-14 In addition, published studies have shown that oral care 
given with chlorhexidine can effectively reduce the incidence of VAP 
in the ICU.15-17 Various materials are used in the oral care of patients 
connected to the ventilator. The study of Ory et al5 determined that 
the suction sponge stick used in oral care is more effective in reduc-
ing VAP than standard sponge swabs. Marino et  al’s18 study deter-
mined that sponge oral care sticks used for oral care improved oral 
flora and gingival health. According to the results of the study by 
Unahalekhaka et al,19 antim​icrob​ial-r​esist​ant bacteria were detected 
in toothbrushes. For this reason, it has been determined that using a 
toothbrush to maintain oral hygiene in patients receiving mechanical 
ventilation is ineffective in preventing VAP.19 According to the results 
of Garegnani et al’s20 meta-analysis, it was determined that miswak, 
electric tooth brushing, and manual tooth brushing could reduce the 
incidence and mortality of VAP. Various materials are used to pro-
vide oral care for ventilator-connected patients. However, there is 
no definitive proof of whether the suction sponge or the standard 
oral cleaning sticks are superior to each other. This research aims 
to increase the quality of patient care by popularizing the use of 

high-impact materials in nursing practices and to examine the effects 
of 2 different oral care methods to prevent VAP due to mechanical 
ventilation. The findings might contribute to improving the quality 
of patient care by extending the use of the most effective product in 
nursing practices. 

Research Hypotheses
H0: suction sponge swabs are not effective in preventing the develop-

ment of VAP.
H1: suction sponge swabs are effective in preventing the development 

of VAP.

Methods

Study Design
This research was a quasi-experimental pretest–posttest design. 

Study Sampling
The study was conducted in the Anesthesiology and Reanimation 
Intensive Care Unit of a university hospital in Türkiye between 
September 2019 and February 2020. This unit was chosen because it 
had many patients connected to the mechanical ventilator for more 
than 48 hours and had endotracheal and tracheal tubes. 

A priori power analysis was used to determine the sample size, and 
it was decided that each of group I and group II needed at least 30 
patients for the research’s power to exceed 80% at the 95% confidence 
interval, .05 significance level, and medium effect size.21,22 The study 
was completed with 57 patients because 1 patient from group I and 2 
from group II died (Figure 1). 

Assessed for eligibility (n=76)

Excluded for inclusion criteria (n=16)
- Patients with thrombocytopenia and
  leukopenia(n=7)
- Patients who have been intubated for
  less than 48 hours(n=9)

Analysed  (n=29)

• Excluded from analysis (n=1)

Chlorhexidine gluconate solution and
oral care with standard oral care stick

four times a day
Pre-test and post-test data were

collected using the “Patient
Information Form”,

“Patient Follow-up Form”, “Verbal
Evaluation Scale” and "Tracheal
Aspirate Culture Result Form".

Group I (n=30)

Chlorhexidine gluconate solution and
suction oral care stick four times a day

Pre-test and post-test data were
collected using the “Patient

Information Form”,
“Patient Follow-up Form”, “Verbal

Evaluation Scale” and "Tracheal
Aspirate Culture Result Form".

Group II (n=30)

Analyzed (n=28)

• Excluded from analysis (n=2)

Allocation

Analysis

Follow-Up

Randomized (n=60)

Enrollment

Figure 1.  Flow diagram of the study.
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The Inclusion Criteria
The inclusion criteria were

•	 Patients who were connected to the mechanical ventilator for at 
least 48 hours in the intensive care, 

•	 Patients aged more than 18 years, 
•	 Patients who did not have thrombocytopenia, leucopenia, stomati-

tis, aphthous ulcers, and gingivitis in their mouth, 
•	 Patients who did not have any infectious pathogens related to 

respiration, 
•	 Patients who did not undergo any surgical intervention in their 

mouth. 

The Exclusion Criteria
•	 Patients diagnosed with VAP were excluded (the diagnosis of VAP 

was made by physicians in the relevant field according to the bac-
terial status found in the tracheal aspirate culture taken from the 
patients).

Randomization
Patients included in the sample were divided into 2 groups using the 
randomization method. Patients whose order of hospitalization was 
an even number were included in group I, and those with an odd 
number were included in group II. The necessary forms for the pretest 
data of both groups were filled out by the researcher herself.

Data Collection Tools and Measure
The data were collected using a “Patient Introductory Information 
Form,” “Patient Monitoring Form,” “Oral Assessment Scale,” and 
“Tracheal Aspirate Culture Result Form.” 

Patient Introductory Information Form
The patient introductory information form, which was used to col-
lect the essential information of patients included in the study, was 
prepared by the researchers based on the literature and considering 
the factors that could affect oral health.23-26 This form included infor-
mation about patients’ age, diagnosis for hospitalization in intensive 
care, sample group, date of hospitalization in the ICU, date of meeting 
with the patient or relative, marital status, education level, occupa-
tion, whether they applied regular oral care before hospitalization, 
frequency of oral care, and chronic illnesses.

Patient Monitoring Form
The patient monitoring form included information about the patient’s 
mouth appearance, current state of teeth, and intubation duration. 
This form was prepared by the researcher using the patient file.

Oral Assessment Scale
The oral assessment scale was developed by Susan Beck in 1979 and 
modified by Yates in 2003.27,28 The oral assessment scale was com-
posed of 5 sections. This scale evaluated the patient’s lips, gums, 
oral mucosa, tongue, teeth, and saliva. Every section was scored 
from 1 to 4. The total score on this scale ranged from 4 to 20 points. 
Scores lower than 5 indicated normal oral mucosa, scores from 6 
to 10 indicated mildly dysfunctional oral mucosa, scores from 11 to 
15 indicated medium dysfunctional oral mucosa, and scores from 
16 to 20 indicated severely dysfunctional oral mucosa. Lower scores 
on the oral assessment scale indicated that patients’ oral health 
was good, and higher scores indicated an adverse change in their 
oral health. 

Tracheal Aspirate Culture Result Form
It includes the results of the tracheal aspirate sample taken as a pretest 
(after 48 hours) and as a posttest (at the end of the seventh day) after 

oral care was given to the patients. In this form, the literature17,29,30 was 
reviewed and prepared by the researchers.

Data Collection
Before starting the study, the relatives of the patients who met the 
inclusion criteria were interviewed. Informed consent was obtained. 
“Patient Introductory Information Form” and “Patient Monitoring 
Form” were filled in as pretest data. Patients were randomized into 
group I and group II. Tracheal aspirate culture samples were taken 
as a pretest 48 hours after the patients in both groups. The tracheal 
aspirate culture sample results were added to the “Tracheal Aspirate 
Culture Result Form.” In addition, the patient was evaluated with the 
“Oral Assessment Scale” as a pretest. Routine oral care was applied to 
the patients in group I using 0.2% chlorhexidine gluconate solution 
and oral care stick 4 times a day for 7 days at 6-hour intervals. Oral care 
was given to the patients in group II using a suction swab and 0.2% 
chlorhexidine gluconate solution 4 times a day for 7 days. The concen-
tration of the solutions was the same in both groups. Suction sponge 
sticks are oral care materials with a sponge apparatus on one end and 
a connection point with the device providing an aspiration process on 
the other end and a port to obtain aspiration. 

Moreover, the patients were evaluated with the “Oral Assessment 
Scale” every morning for 7 days. Before oral care was given to both 
groups, the mouth was aspirated. At the end of the seventh day, from 
the patients in both groups, a tracheal aspirate culture sample was 
taken as a posttest, and the “Oral Assessment Scale” was filled. Pretest 
and posttest values ​​within and between groups were compared.

Ethical Considerations
Written permission was obtained from the Ethics Committee of Atatürk 
University Medical Faculty 2018 to conduct the study (Approval no: 
01.00/291, Date: November 29, 2018). A written institutional consent 
form was obtained from the study’s hospital. The patients included in 
the study were intubated; hence, their relatives were informed, and 
their written consent was obtained. This study did not cause an extra 
cost to the patient’s relatives or the hospital.

Statistical Analysis
The statistics was evaluated using the single-blind study.The Statistical 
Package for Social Sciences version 20.0 software (IBM Corp.; Armonk, 
NY, USA) was used in the analysis of the data. Kolmogorov–Smirnov 
values were used to determine whether the measurements were nor-
mally distributed. It was determined that the measurements did not 
show a normal distribution. Frequency and percentile distributions 
were used to introduce sociodemographic features. The chi-square 
test was used to determine the distribution of the 2 groups regard-
ing sociodemographic changes. Mean scores and standard deviation 
values were used to introduce the scale scores. The Mann–Whitney 
U-test was used to compare the mean scores of 2 independent groups. 
Wilcoxon test was used for 2 dependent measurements. The statistical 
significance value was accepted as .05.

Results

The study’s findings to compare oral care with suction sponge swabs 
and standard sponge swabs in preventing VAP are given below. 

Table 1 shows that 55.2% of the patients in group I were men, and 
79.3% were older than 65 years. Additionally, 27.6% stayed in the ICU 
due to renal impairment, Chronic obstructive pulmonary disease 
(COPD), and Alzheimer’s diagnoses, and 41.4% had hypertension. It 
was further determined that 67.9% of the patients in group II were 
women, and 75% were older than 65 years. Moreover, 39.3% of the 
patients stayed in the ICU due to general condition disorder diagnosis, 
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and 35.8% had diabetes. Additionally, 89.7% of the patients in group 
I and 92.9% of group II patients were married. In addition, 31% of 
patients in group I and 25% in group II were illiterate. It was deter-
mined that group I and group II were similar with respect to sociode-
mographic characteristics (Table 1).

Table 2 shows patients’ pretest and posttest tracheal aspirate culture 
results in group I and group II. Of the patients in group I, 89.7% had 
no reproducing bacteria in the pretest result; however, in 72.4%, bac-
terial reproduction was detected in the posttest result. No VAP was 
found in the pretest result of patients in group II. However, the posttest 
result saw VAP development and bacteria reproduction in 67.9% of the 
patients. No statistically significant difference was found in pneumo-
nia in group I and group II patients’ pretest and posttest culture results 
(P > .05) (Table 2).

Table 3 shows patients’ mean scores obtained from the oral assess-
ment scale on pretest and posttest. The table shows that the mean 

oral assessment scale score on the pretest and posttest was 11.48 ± 
2.13 and 8.48 ± 1.68, respectively, in group I. A statistically significant 
difference was observed in the scores of the 2 groups (P < .001). The 
mean oral assessment scale score on the pretest and posttest was 11.46 
± 2.36 and 8.18 ± 1.38, respectively, in group II. A statistically signifi-
cant difference was found in the scores of the 2 groups (P < .001). In 
the table, no significant difference was observed between the groups’ 
pretest and posttest mean scores, the oral assessment measures, and 
the pretest and posttest group I and group II scores (P > .05). 

Table 4 shows the distribution of oral assessment scale scores of 
patients in group I and group II obtained on the pretest and posttest. 
On the pretest of the patients in group I, the score range showed that 
20.7% had mild dysfunction and 79.3% had medium dysfunction. On 
the posttest, the score range obtained from the oral assessment scale 
showed that 86.2% had mild dysfunction and 13.8% had medium dys-
function. On the pretest of the patients in group II, the score range 
showed that 25% had mild dysfunction and 75% had medium dysfunc-
tion. On the posttest, the score range obtained from the oral assess-
ment scale showed that 96.4% had mild dysfunction and 3.6% had 
medium dysfunction. The scores obtained from the oral assessment 
scale showed that most patients had mild dysfunction and medium 
dysfunction in their mouth mucosa. No patients had healthy mouth 
mucosa and severe dysfunction in the mouth mucosa (Table 4).

Discussion

The study’s findings aiming to compare oral care with suction sponge 
swabs and standard sponge swabs in the prevention of VAP were dis-
cussed in the literature. This study determined fewer patients devel-
oped VAP in group II than in group I. In the present study, 19 patients 

Table 1.  Distribution of Introductory Characteristics of Patients in Group I and Group II

Descriptive Characteristics
Group I Group II

Test and PS % S %
Sex Female 13 44.8 19 67.9 χ2 = 3.068

P = .080Male 16 55.2 9 32.1
Age groups 40-64 years of age 6 20.7 7 25.0 χ2 = 0.150

P = .69865 years and older 23 79.3 21 75.0
Diagnosis for 
hospitalization in the 
intensive care

Post cardio pulmonary resuscitation 5 17.2 5 17.9 χ2 = 2.872
P = .579General condition disorder 7 24.1 11 39.3

Cerebrovascular accident 6 20.8 3 10.7
Cancer 3 10.3 1 3.6
Other [Alzheimer’s, (chronic obstructive pulmonary disease), 
chronic renal impairment]

8 27.6 8 28.5

Chronic illness None 6 20.7 9 32.1 χ2 = 5.567
P = .135Hypertension 12 41.4 7 25.0

Diabetes 5 17.2 10 35.8
Other (liver, kidney disease) 6 20.7 2 7.1

Marital status Married 26 89.7 26 92.9 χ2 = 0.183
P = .669Single 3 10.3 2 7.1

Education status Illiteracy 9 31 7 25 χ2 = 3.706
P = .157Elementary school 12 41.4 18 64.3

High school 8 27.6 3 10.7

Table 2.  Ventilator-Associated Pneumonia Status in the Pretest and Posttest Culture Results of Patients in Group I and Group II

Pneumonia Status
Pretest Posttest

S % Test and Significance S % Test and Significance
Group I None 26 89.7 χ2 = 3.057

P = .080
8 27.6 χ2= 0.141

P = .707Yes 3 10.3 21 72.4
Group II None 28 100.0 9 32.1

Yes 0 0.0 19 67.9

Table 3.  Comparison of Oral Assessment Scale Pretest and Posttest Scores of 
Patients in Group I and Group II
Oral Assessment 
Scale

Group I
X ± SD

Group II
X ± SD Test and P

Pretest 11.48 ± 2.13 11.46 ± 2.36 U = 395.00
P = 0.858

Posttest 8.48 ± 1.68 8.18 ± 1.38 U = 357.50
P = 0.430

Test and P Z = 4.401
P = .000

Z = 4.413
P = .000

Values in bold indicate statistical significance.
U, Mann–Whitney U-test; Z, Wilcoxon signed-rank test.
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developed pneumonia in group II, where a suction oral care sponge 
was used, whereas 21 patients developed pneumonia in group I, 
where a standard sponge stick was used. However, the superiority of 
2 different oral care materials in preventing VAP was not statistically 
significant (P > .05). Long et al31 determined that the oral care method 
developed with a sponge stick and toothbrush can reduce oropharyn-
geal bacterial growth and the incidence of VAP in patients undergoing 
oral tube intubation. Similarly, Collins et al32 stated that the use of a 
suction sponge in the oral care procedure helps remove secretions and 
debris and therefore can reduce the frequency of VAP development. 
Atashi et al33 conclude in their study that a unique oral care program 
consisting of a sponge oral care swab and toothbrush could not signifi-
cantly reduce the incidence of VAP in critically ill patients compared to 
routine oral care practices. Grap et al34 suggested that the pathogenic 
microorganisms already present before oral care had developed in the 
oral cavity in earlier periods. In the study of Takahama et al,35 it was 
concluded that the tongue of patients in the ICU being covered with 
microorganisms could be considered an indicator of the development 
of VAP in critically ill patients.35 This might have led to similar VAP 
development rates in both groups. When the literature is examined, 
Özveren and Uçar’s study36 showed that the aspirated sponge swab 
was more effective in protecting and maintaining oral health than the 
standard sponge swab in patients on mechanical ventilators. For this 
reason, the research should be repeated with different and broader 
sample groups to prove that a suction oral care sponge was more effec-
tive in preventing pneumonia.

When comparing the oral evaluation scale mean scores according to 
the oral care application days of the patients examined, it was deter-
mined that group II had a lower mean than group I. According to this 
result, when the patients are given regular oral care, the dysfunction 
status of the patients’ mouth is relieved within a week, and the effect 
of oral care is gaining importance. In the literature, in the study of 
Özveren and Uçar,36 it has been found that the suction sponge stick 
is more effective in oral care than the sponge stick. Cason et al37 sug-
gested that oral care protocols administered regularly effectively 
increased oral care quality. Similarly, in the study of Choi et al,38 it was 
determined that providing professional oral hygiene care in ventilator-
connected patients improved their oral health and was effective in 
removing dental plaque.38 

The stick with a sponge provides oral cleaning and removes the secre-
tions in the mouth by aspiration. Therefore, it is seen that it creates 
a positive change in the oral mucosa and is superior to the sponge 
stick that provides mouth cleaning only by wiping. The results of the 
present study were in line with the previous findings, and patients’ 
level of dysfunction reduced after oral care (Table 3). 

In this study, a positive change from medium dysfunction to mild dys-
function was observed after oral care at the end of the posttest in both 
groups compared with the evaluation carried out at the end of the 
pretest (Table 4). However, regular and effective oral care positively 
affected the oral health of group I and group II patients, and their 
dysfunction status changed from moderate to mild. Studies on oral 

care practices prove the effect of oral care in preventing and treating 
possible oral problems in patients connected to the mechanical ven-
tilator.38-40 Another related study showed that the most critical mecha-
nism in the development of VAP was the bacterial colonization in the 
oropharyngeal area and the settlement of these microorganisms in 
the parenchymal area due to aspiration of the material produced in 
the oropharyngeal area into the lower respiratory tract.8 In line with 
these results, it can be suggested that oral care given regularly within 
the scope of a standard oral care protocol with both oral care tools 
positively affects oral mucosal health.

Study Limitations
The limitation of the study is that it was carried out in a single ICU. In 
quasi-experimental studies, patients in the control group should not 
be intervened. No control group was used in this study because it was 
considered unethical not to intervene. Therefore, there needs to be a 
control group for the study.

Conclusion

The results of this study revealed no statistically significant difference 
between the 2 oral care tools in terms of their effect on the develop-
ment of VAP. However, regular and effective oral care positively affected 
the oral health of group I and group II patients. Also, the patients’ dys-
functional state changed completely from medium to mild. 

In line with the results of the study, it is recommended that:

•	 Institutions regarding oral care should develop oral care protocols;
•	 Regular oral care should be provided within the scope of this 

protocol;
•	 The study should be carried out with a broader population by pro-

viding oral care for longer than 5 days or throughout the ventilation 
period;

•	 The study should be carried out in younger age groups and different 
ICUs; and

•	 In-service training programs for nurses should include oral care 
practices and tools. 

Relevance to Clinical Practice
To prevent or minimize the problems that may develop in the mouth 
in patients connected to mechanical ventilators, it is essential to give 
regular oral care with a standard protocol in clinics, to use antibac-
terial mouthwash solutions with sponge sticks in oral care, and to 
evaluate the oral mucosa daily. Since both oral care sticks used in the 
research have no advantages over each other and have similar effects 
in improving the oral mucosa, there is no harm in using them inter-
changeably. In addition, this situation is also crucial in terms of cost-
effectiveness in clinical practice.

Ethics Committee Approval: Ethics committee approval was obtained from 
Atatürk University Faculty of Medicine Ethics Committee (Approval no: 
01.00/291, Date: November 29, 2018).

Table 4.  Distribution of Oral Assessment Scale Scores of Patients Obtained at the End of the Pretest and Posttest According to the Oral Care Sticks
Oral Assessment Scale Score Obtained on Pretest Oral Assessment Scale Score Obtained on Posttest

Mild Dysfunction (6-10 Points)
Medium Dysfunction  

(11-15 Points) Mild Dysfunction (6-10 Points)
Medium Dysfunction  

(11-15 Points)
S % S % S % S %

Group I 6 20.7 23 79.3 25 86.2 4 13.8
Group II 7 25.0 21 75.0 27 96.4 1 3.6
Test and P-value χ2 = 0.150

P = .698
χ2= 1.860
P = .173
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