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ABSTRACT 

Background: Ventilator-associated pneumonia (VAP) is a highly prevalent 

complication of ICU admission. the aim study This systematic review and meta-

analysis aimed to determine the effect of an oral care program on oral health (OH) 

status and prevention of VAP in ICUs in Iran. 

Methods: This systematic review and meta-analysis were conducted on the group of 

articles published on patients hospitalized in ICUs in Iran in 2024. This review 

included published articles that aimed to assess the effectiveness of care programs or 

educational interventions in preventing VAP in patients hospitalized in ICUs in Iran. 

Data search and extraction were performed by two independent researchers in Persian 

and English between 2004 and 2024. The extracted articles were entered into 

EndNote software and analyzed using CMA software. 

Results: The results showed that, at the beginning of the search, 92 articles were 

found, and after the final conclusion, five articles entered the meta-analysis stage. 

Also, VAP prevalence in intervention group was 15% (CI: 6.2-31.9%), and VAP 

prevalence in control group was 39.5% (CI: 21.1-61.4%). 

Conclusion: It is recommended for preventing VAP that OH programs and 

interventions be carried out in an ICU. 

Introduction 

ral health care (OHC) is an important and 

integral factor in human health and well-being. 

OHC refers to the way in which the oral cavity 

remains healthy [1-3]. 

In Iran, the costs of treating oral and dental expenses 

are high. So one of the most expensive treatment costs is 

related to dental expenses, and for this reason, many 

dental services have been ignored. OHC, an important 

branch of public health, prevents diseases and promotes 

health. Therefore, maintaining oral and dental health 

plays a crucial role in preventing or worsening chronic 

systemic diseases [4-6]. 

Although oral diseases affect all age groups, some 

groups in society are more vulnerable than others due to 

specific physiological conditions. Hospitalized patients, 

especially those admitted to the ICU, are at higher risk of 

various diseases and complications of hospitalization [7-

10]. Complications of hospitalization in the ICU include 

infection, pressure ulcers, delirium, and ventilator-

associated pneumonia [11-15]. 

VAP is a complication of ICU admission. VAP is 

defined as pneumonia that occurs approximately 48-72 

hours after intubation. Staphylococcus aureus and 
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Pseudomonas aeruginosa and other pathogens are also 

implicated in VAP [16-18]. 

Given the association between oral microbial flora and 

VAP and the role of dental plaque as a reservoir of 

microorganisms involved in VAP, more importance 

should be given to the role of oral hygiene in preventing 

VAP [19-20]. Patients admitted to the ICU are at higher 

risk of developing VAP due to their inability to perform 

self-care and comply with oral hygiene protocols, 

including rinsing the oral cavity, using antimicrobial 

agents, and brushing [17, 21]. 

Methods 

This study was conducted in the group of published 

articles on patients hospitalized in ICUs in Iran in 2024. 

This review included published articles (Persian and 

English) that aimed to assess the impact of care programs 

or educational interventions on preventing VAP in 

patients hospitalized in ICUs in Iran. 

The keywords used included ventilator-associated 

pneumonia, ventilator-associated, ventilator bundle, 

VAP, nose, tooth brushing, intensive care units, 

intratracheal intubation, oral health, oral hygiene, oral 

care, and pneumonia. These keywords were searched in 

Google Scholar and domestic databases in Iran and 

international databases, including ISI, Scopus, PubMed, 

Science Direct, and EBSCO. 

Data search and extraction were conducted by two 

independent researchers (one Associate Professor of 

Periodontology and one Associate Professor of 

Anesthesiology) in Persian and English between 2004 

and 2024. Initially, the title and abstract of the extracted 

articles were studied, and if they met the inclusion and 

exclusion criteria, the full article file was extracted for 

further review. 

To extract data, a data extraction form was used, which 

included sections such as the authors' characteristics and 

year of publication, the purpose of the study, the type of 

research, the sample size and the method of data 

collection, and the results of the prevalence of VAP. The 

extracted articles were imported into EndNote software 

and analyzed using CMA software. 

Results 

At the beginning of the search, 92 articles were found, 

and after the final conclusion, 5 articles entered the meta-

analysis stage (Table 1). Overall, VAP prevalence in the 

intervention group was 15% (CI: 6.2-31.9%), and VAP 

prevalence in the control group was 39.5% (CI: 21.1-

61.4%) (Figure 1 and 2). 

Table 1– Article specifications 

- Author Year City Number Intervention% Control% 

1 Karimi et al [17] 2023 Kermanshah + Kurdistan  200 5% 64% 

2 Halili et al [22] 2024 Isfahan 62 32.2% 55% 

3 Haghighi et al [23] 2016 Mazandaran  100 10% 14% 

4 Atashi et al [24] 2018 Isfahan 76 7.9% 23.7% 

5 Khalifehzadeh et al [25] 2012 Isfahan 54 37% 48.1% 

 

Figure 1- Prevalence of VAP in patients in the intervention group 

Study name Time point Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value Total

Karimi  2023 0.050 0.021 0.115 -6.417 0.000 5 / 100

Halili 2024 0.322 0.183 0.502 -1.937 0.053 10 / 31

Haghighi 2016 0.100 0.042 0.219 -4.661 0.000 5 / 50

Atashi 2018 0.079 0.026 0.218 -4.084 0.000 3 / 38

Khalifehzadeh 2012 0.370 0.212 0.562 -1.335 0.182 10 / 27

0.150 0.062 0.319 -3.477 0.001

-1.00 -0.50 0.00 0.50 1.00
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Figure 2- Prevalence of VAP in patients in the control group 

Article specifications 

1- In the study by Karimi et al. [17], in the ICU ward 

with neurological diseases in Kermanshah and Kurdistan. 

For the control group, routine care was performed, 

including. 

1: Use regular saline for rinsing the mouth and mouth 

and lung suctioning. 2: Cleansing with gauze (tongue and 

tooth), 3: Rinsing with chlorhexidine 0.2%. For the 

intervention group, in addition to the items performed for 

the control group, interventions included monitoring the 

implementation of oral hygiene instructions, including 7 

steps of personnel hand washing, oral examination, and 

reporting of abnormal cases; increasing the patient's bed 

height and how to suction the subglottic area; how to 

properly brush the patient's teeth; rinsing the patient's 

mouth with normal saline solution; using chlorhexidine 

gluconate 0.2%; and using a moisturizing gel every 4 

hours. According to the findings, DMFT, mean ± SD for 

the experimental group was 17.15 ± 4.97, and for the 

control group was 15.92 ± 4.54 (P value = 0.07) [17]. 

2- In the study by Halili et al. [22], control group 

received routine care, including cleaning the external 

nostrils. For the intervention group, a 5-day nasal care 

program was designed and implemented, which included 

the following items.  

3- In the study by Haghighi et al. [23], from 

Mazandaran city were experimental group received care 

designed by researchers. Researchers used Mucosal-

Plaque and BOAS tools to diagnose VAP. The 

experimental group underwent endotracheal tube cuff 

pressure adjustment. Then, tooth toothbrushing was 

performed with toothpaste, and disinfectants and 

moisturizers were used in the next stage. According to the 

findings, 5 days after the intervention, the rate of VAP 

was reported to be 14% in the control group and 10% in 

the experimental group. 

4- In the study by Atashi et al. [24], number of times of 

care provided varied depending on the patient's needs and 

between 4 and 12 hours. According to the findings, the 

rate of VAP on the third day after the intervention in the 

control group was 15.8% and, in the test group, was 

10.5%.  

5- In the study by Khalifehzadeh et al. [25], 

experimental group received oral care along with 

brushing. According to the findings, the rate of VAP was 

reported to be 37%. 

Discussion 

Hospitalization of patients, especially in the ICU, leads 

to problems in oral and dental health. In fact, these 

patients suffer from oral lesions due to factors such as 

medication use, swallowing disorders, chewing 

disorders, and intubated patients. Therefore, 

implementing OHC in hospitals can lead to improving 

patient health [26]. 

The results of various studies show the effect of 

educational interventions based on oral health on 

improving the health of patients. So that in the study of 

Soltani et al., after the intervention, the score of oral care 

behaviors in mothers and children increased 3 and 6 

months later [27]. Also, in the review study of Bashirian 

et al., which reviewed 25 articles, the training given to the 

elderly improved their oral health [28]. The results of the 

aforementioned studies are consistent with this review 

study that implementing a care program can improve the 

health of patients and reduce VAP in them. 

The results of the studies show a change in the patient's 

OH after hospitalization. So that in the systematic review 

study of Terezakis et al. that examined hospitalized 

patients, it was shown, the level of gingival inflammation 

and mucosal health worsened. In fact, the OH status of 

hospitalized patients, especially intubated patients, was 

worse than before hospitalization [29]. 

This review showed that the content of the oral health-

based care program included methods such as teaching 

how to suction the subglottic area, teaching how to brush 

your teeth, examining your mouth and reporting 

abnormalities, raising the patient's bed, rinsing your 

mouth with normal saline, using a 65% sodium chloride 

nasal spray, and providing necessary training to staff. 

While in the review study by Dos Santos et al., who 

Study name Time point Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value Total

Karimi  2023 0.640 0.542 0.728 2.762 0.006 64 / 100

Halili 2024 0.550 0.376 0.713 0.556 0.578 17 / 31

Haghighi 2016 0.140 0.068 0.266 -4.454 0.000 7 / 50

Atashi 2018 0.237 0.128 0.396 -3.065 0.002 9 / 38

Khalifehzadeh 2012 0.481 0.303 0.663 -0.197 0.844 13 / 27

0.395 0.211 0.614 -0.942 0.346

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B
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reviewed 8 articles, routine dental care methods 

performed in ICU wards included the use of a soft bristle 

brush, lip moisturizing, and use of chlorhexidine [30]. It 

seems that since the care items performed in this care 

program were more and more effective, the rate of VAP 

decreased. 

Conclusion 

It is recommended for preventing VAP that OH 

programs and interventions be carried out in an ICU. 
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