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ABSTRACT 

Objective: Elderly individuals were more affected by the COVID-19 pandemic. Many 

complications, changes in tongue epithelial cells, and salivary gland dysfunction are 

associated with COVID-19. This study aimed to explore oral problems and related factors 

in elderly COVID-19 patients receiving treatment in an intensive care unit. 

Material and Methods: This cross-sectional study was conducted with 86 individuals 

aged ≥ 65 years who received treatment for COVID-19 in the intensive care unit of a 

state hospital in western Turkey between May and November 2021. Patient’s 

demographic characteristics, chronic diseases, nutritional status, fluid intake, vital signs, 

and presence of secretion, intubation status, oxygen therapy, and blood biochemistry tests 

were evaluated. Eilers’ Oral Assessment Guide was used for oral assessment. The data 

were analysed using t-tests, one-way ANOVAs, Cox regression analysis, and 

Kaplan−Meier test.  

Results: The mean age of the participants was 72.93±7.91 years, and 60.5% of them 

were male. The mean length of stay in the intensive care unit was 8.55±6.54 days. Of the 

participants, 41.9% were intubated and 80.2% had at least one chronic disease. The mean 

Oral Assessment Guide score of the participants was 11.43±2.03, and 31.4% of them 

showed limited salivary secretion. There were significant differences between the mean 

Oral Assessment Guide score and length of stay, body mass index, intubation, continuous 

positive airway pressure treatment, presence of secretion, aspiration status, type of 

nutrition, and activated partial thromboplastin time value.  

Conclusion: Our results indicated that elderly COVID-19 patients, who were intubated, 

received continuous positive airway pressure treatment, had a body mass index of ≥ 35 

kg/m2, received total parenteral nutrition, and had blood coagulation problems 

demonstrated an increased risk of deterioration of the oral mucous membrane as their 

length of stay in the intensive care unit increased. 
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INTRODUCTION 

The worldwide COVID-19 pandemic began in 2019 and has greatly affected the elderly 

population. Studies reported that the mortality rate of COVID-19 patients over 55 years of 

age was three times higher than that of other age groups. In addition, COVID-19 patients 
who were 65 years of age and over demonstrated longer stay rates in hospitals and ICUs 

than other age groups. Further, among COVID-19 patients over 55 years of age, 61−81% of 

those with severe respiratory distress required intensive care treatment (1,2).  

Many local and systemic complications, such as fever, fatigue, dry cough, myalgia, sore 

throat, and respiratory distress, were reportedly associated with COVID-19 (3). These 

complications included loss of smell, taste, and dry mouth, which occurred as a result of 

changes in epithelial cells in the tongue and salivary glands (4,5). In addition, these 

complications were associated with COVID-19-related salivary gland dysfunction (4).   

A study showed that physiological cleaning of the oral cavity was interrupted by the 

absence of salivary secretion (6). In addition, patients receiving treatment in an intensive 

care unit, particularly those dependent on mechanical ventilators, were found to be at high 
risk in terms of oral mucosal health (7). 
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Research has shown that medications, fixation plasters, and 

continuous mouth-opening due to an endotracheal tube, as 
well as the presence of an endotracheal tube and inability to 

take fluids and food by mouth caused deterioration in the 

integrity of the oral and surrounding tissues and led to the 

development of various oral problems such as periodontal 

diseases, halitosis, dry mouth, lip cracks, and stomatitis (8). 

Furthermore, Gil-Montoya et al. (2015) found that oral health 

problems are more common in elderly patients due to missing 

teeth, cavities, dental prostheses, and decreased salivation. 9 

Research has shown that elderly individuals were more 

affected by the COVID-19 pandemic and demonstrated a 

higher rate of intensive care hospitalisation than other age 

groups. Therefore, this population may be at increased risk of 
oral health deterioration. To reduce the occurrence of 

complications related to oral health deterioration, as well as 

the length of stay in ICUs, it is important to understand the 

risk factors associated with oral problems in this population. 

Therefore, this study aimed to examine oral problems and 

related factors in elderly patients receiving treatment for 

COVID-19 in an intensive care unit. The results of this study 

may be utilised to create guidelines on oral care for elderly 

patients with COVID-19.   

Our research questions included:   

1. What oral problems do elderly patients receiving 
treatment for COVID-19 in an intensive care unit have? 

2. What factors are related to the oral problems of elderly 

patients receiving treatment for COVID-19 in an intensive 

care unit? 

MATERIAL and METHODs 

Study Design and Setting: This analytical cross-sectional 

study was conducted in a state hospital's secondary and 

tertiary ICUs in western Turkey. The study was conducted 

with individuals aged ≥ 65 years who received treatment for 

COVID-19 in these ICUs between May and November 

2021. Inclusion and exclusion criteria: Patients aged ≥ 65 

years who received treatment for COVID-19 in the general 

intensive care and anaesthesia ICUs which were later 

converted into the pandemic intensive care unit of the 

hospital, were included in this study. Patients who tested 

negative for COVID-19 and those who could not undergo oral 

examination were not included in the study.  

Sampling procedure: A study sample size of 66 was 
calculated using G*Power 3.1.9.4. With the assumption that a 

t-test would be performed, an effect size of 0.30, α of 0.05, 

and power of 0.80 were used. To prepare for the potential loss 

of data, a total of 86 patients (34 female, 52 male) were 

included in the study using a non-probability sampling 

method.  

Data Collection: An introductory information form and 

Eilers’ Oral Assessment Guide (OAG) were used for data 

collection. The introductory information form included 

questions about demographic characteristics, chronic 

diseases, nutritional status, fluid intake, vital signs, and 
presence of secretion, intubation status, oxygen therapy, and 

blood biochemistry tests. The OAG was used for oral 

assessment. The OAG is reliable, valid, widely used in 

clinical practice, practical, sensitive to changes, and has been 

selected for clinical use as an evidence-based oral mucositis 

assessment tool. Components of the OAG include voice, 
swallowing, lips, tongue, saliva, mucous membrane, gingiva, 

and teeth or dentures.10 According to the OAG, a score 

between 8 to 13 indicates a risk of deterioration of the oral 

mucous membrane, whereas a score between 14 to 24 

indicates that the oral mucous membrane has deteriorated.  

Data Analysis: IBM SPSS for Windows v.25. (SPSS Inc., 

Chicago, IL, USA) was used for statistical analyses. The 

mean OAG scores and selected patient variables were 

analysed using the student’s t-test and one-way ANOVA. 

Analyses regarding the expected and observed survival of the 

oral mucous membrane according to length of stay in the 

intensive care unit were performed using multivariate Cox 
regression. Kaplan–Meier life table analyses were used to 

compare variables on days 1 and 28. Differences were 

considered statistically significant at p<0.05.  

Ethic Approval: The study protocol was approved by Turkey 

Ministry of Health. Written permission was obtained from the 

Aydın Adnan Menderes University Faculty of Nursing 

Noninterventional Clinical Studies Ethics Committee and 

from the Deanship of the Faculty of Nursing (Ethics 

Committee No: 50107718-050.99) for the conduct of the 

study. Everbal consent was obtained from the conscious 

patients and the authorised relatives of the unconscious 
patients. The participants and/or authorised relatives were 

informed of the purpose of the study and that participation 

was voluntary and the data would remain confidential. 

RESULTs  

The ages of the participants ranged from 65 to 93 years, with 

a mean age of 72.93±7.91 years. Of the participants, 60.5% 

were male, and 41.9% were primary school graduates. 

Additional demographic information is presented in Table 1. 

The mean length of stay in the intensive care unit was 

8.55±6.54 days, 41.9% of the patients were intubated, and 

80.2% had at least one chronic disease. Upon admission to 

the hospital, patients’ symptoms included shortness of breath 

(88.4%), dry cough (37.2%), fever (27.9%), fatigue (18.6%), 

and general body pain (5.8%). According to the blood 
haemogram and biochemical parameters of the participants, 

89.4% of the patients had low lymphocyte counts, 61.6% had 

low haemoglobin levels, 40.7% had low haematocrit values, 

31.4% had low activated partial thromboplastin time (aPTT) 

levels, 22.1% had low erythrocyte counts, and 20.9% had low 

platelet values. However, the C Reactive Protein (CRP) levels 

were 90.7%, D-dimer levels were 86%, glucose levels were 

84.9%, Laktat dehydrogenase (LDH) levels were 80%, urea 

levels were 74.1%, leukocyte counts were 65.1%, 

prothrombin time (PT) levels were 53.5%, Aspartat 

aminotransferaz  (AST) levels were 40.7%, and Alanin 
aminotransferase (ALT) levels were 24.4%.  

The mean OAG score of participants was 11.43±2.03. 

According to the OAG, 93% of the participants showed a risk 

of deterioration of the oral mucous membrane, and 7% of the 

patients demonstrated existing deterioration of the oral 

mucous membrane. Furthermore, 15.1% of the participants 

had hoarseness, 7% had pain while swallowing, and 14% had 

swallowing problems. In addition, 48.8% of the participants 

had dry and cracked lips, 66.3% had a yellow layer on the 
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tongue, and 75.6% had redness of the oral mucous membrane. 

Salivary secretions were very dark and sticky in 53.5% of the 
participants, and 31.4% showed existing salivary secretion.  

Differences between certain variables and laboratory results 

of the participants and their mean OAG scores are shown in 

Table 2. There was a significant difference between the mean 

OAG score of the participants and length of hospital stay, 

body mass index (BMI), intubation, oxygen therapy, 

secretion, aspiration, and type of nutrition (p<0.05). The 

difference between the mean OAG score and troponin and 

aPTT values was also statistically significant (p<0.05) (Table 

2). 

All risk factors were analysed using the Kaplan−Meier 

method to stay in the ICU until the oral mucous membrane is 
deteriorated. The observed survival rate of the oral mucous 

membrane was determined according to the statistically 

significant risk factors of intubation, oxygen therapy, 

secretion, and aPTT. The survival rate of the oral mucous 

membrane in intubated patients was 82.3±17.2% on the 5th 

day, 74.1±10.1% on the 12th day, 65.9±11.9% on the 14th 

day, 57.6±12.9% on the 15th day, and 38.4±17.9% on the 

24th day; in patients who had secretion, this rate was 

89.2±4.6% on the 5th day, 74.6±7.9% on the 12th day, 

47.5±15.6% on the 24th day, and 23.7±18.5% on the 26th 

day.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The survival rate of the oral mucous membrane was 

85.6±9.7% in non-intubated patients who received oxygen by 
nasal cannula on the 6th day, 88.9±10.5% in those who 

received oxygen by mask on the 12th day, and 50.0±35.4% in 

those who received continuous positive airway pressure 

(CPAP) treatment on the 6th day. In patients with a low aPTT 

value, the survival rate of the oral mucous membrane was 

90.9±6.1% on the 5th day and 60.9±13.4% on the 16th day 

(Figure 1). 

A multivariate Cox regression model was used to reveal the 

risk factors that contributed to the deterioration of the oral 

mucous membrane of the participants (Table 3). 

This model eliminated the values with a p-value below 0.05, 

and the final Cox regression analysis was performed. These 
analyses showed that type of nutrition was the most 

influential factor in the deterioration of the integrity of the 

oral mucous membrane during hospitalisation in the intensive 

care unit. According to Cox regression analysis, after 

adjusting for BMI and nutritional status of participants, the 

risk of deterioration of the oral mucous membrane was found 

to be 92.8% higher in patients receiving total parenteral 

nutrition (TPN) therapy compared to those receiving oral 

nutrition. Although there was no significant difference 

observed between nasogastric nutrition and TPN, the mean 

survival time of the oral mucous membrane was 22.0±0.00 
days for patients receiving oral nutrition, 20.6±2.50 days for 

patients fed nasogastrically, and 13.3±1.46 days for patients 

receiving TPN (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Descriptive characteristics of the patients (n=86) 

Characteristics n % 

Gender 
 Female  34 39.5 
 Male 52 60.5 

Age                                                                                          Mean±SD: 72.93±7.91 

Body Mass Index (BMI)   
       18.5-29.9 26 30.3 

30-34.9 44 51.1 
35-39.9 10 11.6 
40> 6 7.0 

Education level   
Illiterate 10 11.6 
Primary school 36 41.9 

Secondary school 26 30.2 
High school 14 16.3 

*Chronic diseases (n=69)   
      Hypertension 45 52.3 
      Diabetes mellitus  35 40.7 
      Chronic heart failure  23 26.7 
      Chronic obstructive pulmonary disease  10 11.6 
      Chronic renal failure  7 8.1 

      Cancer 6 7.0 
Vital signs.                                                                                     Mean±SD 
      Body temperature (0C) 36.56±0.44 
      Pulse (min) 89.55±17.09 
      Respiration (min) 23.26±3.62 
      Oxygen saturation (SpO2)    90.11±7.94 
      Systolic blood pressure (mmHg) 132.39±17.12 
      Diastolic blood pressure (mmHg) 75.40±12.21 

Consciousness level 
       Conscious 35 40.7 
       Confused 20 23.25 
       Unconscious 31 36.05 

* Those with more than one chronic disease 
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Table 2. Mean OAG scores of the patients according to some variables 

 
Variables 

OAG score  
n % Mean ±SD Test/p 

Length of hospital stay (day) 

 
F=3.719 

p=0.015 

1-3 13 15.1 10.61±1.70 
4-7 37 43.0 11.13±1.98 
8-12 17 19.8 11.29±2.02 

13 days and over 19 22.1 12.68±1.91 

Body Mass Index (BMI) 

18.5-29.9 26 30.3 10.80±1.70 
F=4.081 

p=0.047 

30-34.9 44 51.1 11.47±2.07 
35-39.9 10 11.6 12.90±2.18 
40> 6 7.0 13.46±2.44 

Chronic disease 
Yes 69 80.2 11.56±2.03 t=1.245 

p=0.217 No 17 19.8 10.88±1.95 
Intubation 
Yes 36 41.9 12.02±1.96 t=2.376 

p= 0.020 No 50 58.1 11.0±1.98 
Oxygen (n=50)     
Nasal cannula 21 42.0 11.28±2.14 

F=2.83 

p=0.043 
Oxygen mask 17 34.0 10.61±1.69 
CPAP 12 24.0 12.33±3.05 
Secretion 
Yes 63 73.3 11.65±1.82 t=1.884 

p=0.096 No 23 26.7 10.82±2.46 
Aspiration 
Yes 45 52.4 13.01±1.92 t=2.381 

p=0.032 No 41 47.6 12.01±1.89 
Type of nutrition   

Oral 40 46.5 10.47±1.55 
F=10.22 

p=0.000 
Nasogastric 29 33.7 12.13±2.04 
TPN 17 19.8 12.47±2.09 
Fluid intake (ml)   
1100-2000 7 8.1 11.28±2.05 

F=1.812 
p= 0.170 

2100-3000 59 68.6 11.69±2.16 
3100-4000 19 22.1 10.68±1.45 
Troponin (ng/mL) (n=77) 

Low - - - 
F=5.89 

p=0.018 
Normal 45 52.3 10.91±1.74 
High 32 37.2 12.03±2.30 
D-dimer 
Normal 12 14.0 11.00±1.85 t=-0.78 

p=0.43 High 74 86.0 11.5±2.06 
aPTT (sec) 
Low 27 31.4 11.62±1.84 

F=4.318 

p=0.016 

Normal 53 61.6 11.58±2.08 
High 6 7.0 9.16±0.75 
Normal 60 69.7 11.16±1.91 
High 10 11.6 14.00±1.63 
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Fig. 1. Kaplan Meier analysis results for patients’ length of stay in the intensive care unit and risk factors for deterioration 

in the oral mucous membrane 

 

Table 3. Multivariate cox regression model 

Risk factors Beta SE Wald p Exp(Beta) %95 G.A. 
   Nutrition  2.47 1.08 5.18 0.023 0.08 0.43/3.96 
   Body Mass Index (BMI) 1.37 0.87 2.54 0.018 0.24 0.04/1.37 
   Intubation  0.27 0.56 0.24 0.621 1.31 0.43/3.96 

   Aspiration  0.27 0.56 0.24 0.623 1.31 0.43/3.96 
   Troponin 0.94 0.68 1.93 0.163 0.03 0.10/1.47 
   aPTT 8.75 16.92 0.00 0.956 3.52 3.32/1.36 

aPTT, A partial thromboplastin time. 

 

 

 
Fig. 2. Expected survival curve of the oral mucous membrane for patients’ nutritional status 
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DISCUSSION 

In this study, oral problems and related factors in elderly 

patients receiving treatment for COVID-19 in an intensive 

care unit were examined. The results indicated that there was 
a difference between the mean OAG score and length of stay 

in the intensive care unit, BMI, intubation, CPAP treatment, 

secretion, aspiration, and type of nutrition.  

The risk of deterioration of the oral mucous membrane 

increased after an average of two weeks in the intensive care 

unit in participants who were intubated, had salivary 

secretion, and underwent aspiration procedures. When 

salivary secretions of the participants were evaluated, 31.4% 

showed existing salivary secretion. Studies have shown that 

intubated patients' salivary secretion decreased and their risk 

of developing oral problems increased for reasons such as 

having the mouth continuously open and receiving oral 
aspiration. Moreover, the endotracheal tube facilitated the 

entry of bacteria into the respiratory tracts of these patients 

and resulted in impairment of the cough reflex as well as 

mucociliary activity, which caused an increase in secretion. In 

these patients, the increased number of gram (-) bacteria 

caused changes in the oral flora and plaque on teeth (11). 

Rello et al. (2003) found that within 48 hours of admission, 

intubated patients in an intensive care unit showed changes in 

oral flora due to gram-negative microorganisms in the 

oropharynx (12). It was reported that the oral health of 

patients with COVID-19 who received treatment in an 
intensive care unit deteriorated due to intubation, 

tracheostomy, external ventilation, and breathing through the 

mouth (13). In COVID-19 patients, the virus has been 

reported to cause dysfunction of epithelial cells, trigger local 

inflammatory reactions which typically appear with sudden 

onset of single or multiple blisters or ulcerations, and lead to 

dry mouth (4).  Wu et al. (2020) found that if dry mouth 

continued for an extended period of time it had further serious 

effects on oral health, including cavities, inflammation and 

cracks on the lips, ulcerations of the oral mucosa and/or 

inflammation of the buccal mucosa and tongue, oral 

candidiasis, and parotid gland enlargement (13). Furthermore, 
studies have shown that since dry mouth is common in the 

elderly and COVID-19 patients, their risk of developing 

mouth lesions is relatively high. Dry mouth in these 

populations may occur as a result of aging-related 

physiological changes, the treatments administered to the 

elderly in ICUs, and dysfunction of the salivary glands due to 

COVID-19. 

In our study, participants with a BMI of ≥ 35 kg/m² had a 

higher mean Oral Assessment Guide (OAG) score compared 

to those with a BMI of ≤ 35 kg/m². One study reported that 

among hospitalised COVID-19 patients with a mean age of 

63 years, the three conditions associated with the most 

adverse outcomes were hypertension, obesity, and diabetes 

(3). Studies that investigated the relationship between obesity 
and oral health reported that a BMI over 30 kg/m2 increased 

the risk of periodontitis by more than fourfold (14) and that 

there were significant correlations between the parameters 

defining oral hygiene, periodontal diseases, and obesity (15). 

These findings suggest that BMI plays a significant role in the 

development of oral problems. Therefore, patients with high 

BMIs receiving treatment in ICUs should be identified as a 

high-risk group for oral health impairment. Future research 

should focus on determining the frequency of oral 
assessments for these patients, and appropriate oral care 

protocols should be implemented accordingly.  

Our results indicated that the integrity of the oral mucous 

membrane deteriorated more rapidly in the participants 

receiving TPN therapy. Lee et al. (2012) reported that 81% of 

patients developed dry mouth after the initiation of TPN 

therapy (16). Dryness of the oral mucosa in patients receiving 

TPN therapy may be due to the inability of patients to be fed 

orally. As a result, a decrease in salivary secretion may 

increase the risk of deterioration of the oral mucous 

membrane. In our study, the mean survival time of the oral 

mucous membrane was 13 days in the participants who 
received TPN. Thus, prolonged TPN therapy may contribute 

to the development of oral problems. Therefore, the transition 

of patients receiving TPN to oral nutrition should be 

considered a priority.   

The findings of our study showed that 31.4% of the 

participants had low aPTT values and that there was a 

difference between the mean OAG scores. Moreover, these 

patients' oral mucous membrane began to deteriorate during 

the first week. It was determined that 86% of the patients had 

high D-dimer levels, but there was no difference between the 

mean OAG scores. Christensen (2020) reported that among 
hospitalised COVID-19 patients, prothrombin time (PT) and 

aPTT were generally normal, with slight or less frequent 

moderate prolongation, whereas D-dimer levels increased 

(17). In addition, Han et al. (2020) also found that D-dimer 

values were higher in COVID-19 patients than healthy 

individuals (18). In our study, abnormal laboratory values 

accelerated the deterioration of the mucous membrane. This 

may cause bleeding and ulcerative formation in the oral 

mucosa. Similarly, Turaeva (2021) found that abnormal 

laboratory findings related to bleeding coagulation were 

associated with facial xeroderma and white, light yellow, and 

brown plaques on the tongue mucous membrane in COVID-
19 patients (19).  

Kakkar and Berry (2007) demonstrated that dry mouth is one 

of the side effects of CPAP treatment (11). In a study 

conducted with patients receiving CPAP treatment, 40% of 

the patients had oral symptoms. The results revealed that 

44.6% of the patients reported experiencing dry mouth since 

the initiation of treatment, along with symptoms of halitosis 

and periodontal bleeding (20). CPAP treatment is commonly 

used for COVID-19 patients. The inability of patients to 

consume anything orally during CPAP treatment and 

differences in the use of moisturisers may have triggered dry 
mouth.  

Limitations: This study had some limitations. In this study, 

the OAG limited the oral assessment of participants to 

parameters included in the guide. Since the participants were 

COVID-19 positive and nearly half of them were intubated, 

their saliva was assessed by observation. In addition, we 

could not measure the amount and pH of saliva. 

CONCLUSION 

The reults of our study indicated that a BMI ≥ 35 kg/m2, 

intubation, secretion, aspiration, CPAP treatment, and high 
aPTT values increased the risk of deterioration of the oral 
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mucous membrane in elderly COVID-19 patients in the 

intensive care unit. We observed an increased risk of oral 
mucous membrane deterioration in participants who were 

intubated, had secretions, underwent aspiration, and had high 

aPTT values after an average of two weeks in the intensive 

care unit. The survival rate of the oral mucous membrane 

decreased to 50% on the 6th day in participants receiving 

CPAP treatment. The integrity of the oral mucous membrane 

deteriorated more rapidly in patients who received TPN 

therapy than in those who were fed by other methods. Thus, 

oral care should be a priority of nursing care for elderly 

COVID-19 patients in ICUs. In addition, these patients 

should be assessed with consideration of the results of this 

study. Our findings suggest that oral assessment is important, 
especially in patients receiving CPAP treatment and those 

whose bleeding coagulation parameters are outside of the 

normal range. It may be beneficial to shorten the duration of 

intubation and TPN therapy as much as possible, and to 

conduct oral care protocols carefully in these patients. 

Acknowledgments: None 

Conflict of interest: The authors declared no potential 

conflicts of interest with respect to the research, authorship, 

and/or publication of this article.  

Author Contributions: Concept- E.T.; Design-E.T., İ.B.; 

Data Collection or Processing- İ.B.; Analysis or 
Interpretation- E.T.; Literature Search- E.T., İ.B.; Writing- 

E.T., İ.B. 

Ethical approval: All procedures followed were in 

accordance with the ethical standards of the responsible 

committee on human experimentation (institutional and 

national) and/or with the Helsinki Declaration of 1964 and 

later versions.  

REFERENCES 

1. CDC COVID-19 Response Team. Severe Outcomes Among Patients 

with Coronavirus Disease 2019 (COVID-19) - United States, February 

12-March 16, 2020. MMWR Morb Mortal Wkly Rep. 2020; 

69(12):343-346.  

2. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, Wang B, Xiang H, 

Cheng Z, Xiong Y, Zhao Y, Li Y, Wang X, Peng Z. Clinical 

Characteristics of 138 Hospitalized Patients With 2019 Novel 

Coronavirus-Infected Pneumonia in Wuhan, China. JAMA. 

2020;323(11):1061-1069.  

3. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, 

Davidson KW; the Northwell COVID-19 Research Consortium, 

Barnaby DP, Becker LB, Chelico JD, Cohen SL, Cookingham J, Coppa 

K, Diefenbach MA, Dominello AJ, Duer-Hefele J, Falzon L, Gitlin J, 

Hajizadeh N, Harvin TG, Hirschwerk DA, Kim EJ, Kozel ZM, Marrast 

LM, Mogavero JN, Osorio GA, Qiu M, Zanos TP. Presenting 

Characteristics, Comorbidities, and Outcomes Among 5700 Patients 

Hospitalized With COVID-19 in the New York City Area. JAMA. 

2020; 323(20):2052-2059.  

 

 

 

 

 

 

 

 

4. Brandão TB, Gueiros LA, Melo TS, Prado-Ribeiro AC, Nesrallah 

ACFA, Prado GVB, Santos-Silva AR, Migliorati CA. Oral lesions in 

patients with SARS-CoV-2 infection: could the oral cavity be a target 

organ? Oral Surg Oral Med Oral Pathol Oral Radiol. 2021;131(2):45-

51.  

5. Iranmanesh B, Khalili M, Amiri R, Zartab H, Aflatoonian M. Oral 

manifestations of COVID-19 disease: A review article. Dermatol Ther. 

2021;34(1):e14578.  

6. Guggenheimer J, Moore PA. Xerostomia: etiology, recognition and 

treatment. J Am Dent Assoc. 2003;134(1):61-9; quiz 118-9.  

7. Abidia RF. Oral care in the intensive care unit: a review. J Contemp 

Dent Pract. 2007; 8(1): 76-82.  

8. Cutler CJ, Davis N. Improving oral care in patients receiving 

mechanical ventilation. Am J Crit Care. 2005;14(5):389-94.  

9. Gil-Montoya JA, de Mello AL, Barrios R, Gonzalez-Moles MA, Bravo 

M. Oral health in the elderly patient and its impact on general well-

being: a nonsystematic review. Clin Interv Aging. 2015;10:461-7.   

10. Eilers J, Berger AM, Petersen MC. Development, testing, and 

application of the oral assessment guide. Oncol Nurs Forum. 

1988;15(3):325-30. (PMID: 3287344)  

11. Kakkar RK, Berry RB. Positive airway pressure treatment for 

obstructive sleep apnea. Chest. 2007;132(3):1057-72. 

12. Rello J, Lorente C, Diaz E, Bodi M, Boque C, Sandiumenge A, 

Santamaria JM. Incidence, etiology, and outcome of nosocomial 

pneumonia in ICU patients requiring percutaneous tracheotomy for 

mechanical ventilation. Chest. 2003;124(6):2239-43.  

13. Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, Huang H, Zhang L, Zhou 

X, Du C, Zhang Y, Song J, Wang S, Chao Y, Yang Z, Xu J, Zhou X, 

Chen D, Xiong W, Xu L, Zhou F, Jiang J, Bai C, Zheng J, Song Y. Risk 

Factors Associated With Acute Respiratory Distress Syndrome and 

Death in Patients With Coronavirus Disease 2019 Pneumonia in 

Wuhan, China. JAMA Intern Med. 2020;180(7):934-943.  

14. Saito T, Shimazaki Y, Kiyohara Y, Kato I, Kubo M, Iida M, Yamashita 

Y. Relationship between obesity, glucose tolerance, and periodontal 

disease in Japanese women: the Hisayama study. J Periodontal Res. 

2005; 40(4):346-53.  

15. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood 

and adult obesity in the United States, 2011-2012. JAMA. 2014; 

311(8):806-14.  

16. Lee AM, Gabe SM, Nightingale JM, Burke M. Oral health, dental 

prophylaxis and catheter related bloodstream infections in home 

parenteral nutrition patients: results of a UK survey and cohort study. 

Br Dent J. 2012; 212(2):E4.  

17. Christensen B, Favaloro EJ, Lippi G, Van Cott EM. Hematology 

Laboratory Abnormalities in Patients with Coronavirus Disease 2019 

(COVID-19). Semin Thromb Hemost. 2020;46(7):845-849.  

18. Han H, Yang L, Liu R, Liu F, Wu KL, Li J, Liu XH, Zhu CL. 

Prominent changes in blood coagulation of patients with SARS-CoV-2 

infection. Clin Chem Lab Med. 2020;58(7):1116-1120.  

19. Turaeva FA. Changes in the oral mucosa in COVID 19. World Bulletin 

of Social Sciences.  2021; 2, 63-65. 

20. Tsuda H, Moritsuchi Y, Higuchi Y, Tsuda T. Oral health under use of 

continuous positive airway pressure and interest in alternative therapy 

in patients with obstructive sleep apnoea: a questionnaire-based survey. 

Gerodontology. 2016;33(3):416-20. 

 

 

 

 

 

 

Copyright © 2023 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), (CC BY NC) which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. International Journal of Medical Science and Discovery.  


