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Abstract

Introduction: The aim of the study was to examine oral care given
to the patients on mechanical ventilatory support by two different
methods on bacterial colonization and oral health.

Methods: This study had a design including an experimental and a
control group. Sample was composed of 30 patients who had me-
chanical ventilatory support less than 24 hours. Patients in the ex-
perimental group were applied toothbrush and serum physiological;
and control group was applied oral care by abeslang and a sponge
soaked with NaHCO,. Both groups were given oral care four times
a day for four days. Oral health was evaluated by “oral assessment
scale’, and bacterial colonization was assessed based on bacteriolog-
ical culture results of samples taken by cotton swab at days 1 and 4.
Results: It was found that almost half of the patients in both groups
had insufficient saliva that was more viscous than normal; and den-
tal plagues were decreased among the patients in the experimen-
tal group. In terms of bacteria in the oral mucosa, no statistically
significant differences were found between the groups based on
the comparison of culture results from days 1 and 4. It was found
that both methods used for oral care were effective; and they had
no superiority over each other.

Discussion and Conclusion: It was concluded that application of
regular oral care for the patients on mechanical ventilatory support
as part of care protocols decreased bacterial colonization and had
a protective and improving effect on oral health.

Keywords: Mechanical ventilator; oral care; oral mucosa; tooth-
brush; intensive care.

Ozet

Amagc: Mekanik ventilator destegindeki hastalarda iki farkli yontemle
verilen agiz bakiminin oral mukozadaki bakteriyel kolonizasyon ve agiz
sagligi Gzerine olan etkisinin incelenmesidir.

Gereg ve Yontem: Arastirma, deneysel kontrolli ¢alisma tasarimi ile
yaratdlmustdr. Orneklemi, en az 24 saat mekanik ventilatér destegi
alan 30 hasta olusturmustur. Deney grubundaki hastalara serum fizyo-
lojik ve dis fircasi ile kontrol grubundaki hastalara NaHCO, ile islatilmig
spanc ve abeslang ile agiz bakimi uygulanmistir. Her iki gruba da dért
gln sureyle giinde dort kez agiz bakimi verilmistir. A§iz saghdi “agiz
degerlendirme 6lcegi” ile, bakteri kolonizasyonu ise 1. ve 4. glin pa-
muklu eklvyon qubukla agizdan alinan érneklerin bakteriyolojik kulttr
sonuglarina gore degerlendirilmistir.

Bulgular: Hastalara verilen dort gtinlik agiz bakimi sonucunda her
iki grupta da hastalarin yarisina yakininda tdkarGganin yetersiz ve
normalden daha yodun oldugu; deney grubundaki hastalarin dis
plaklarinda azalma oldugu goértlmustir. Agiz mukozasinda bulunan
bakteriler bakimindan, 1. ve 4. gin alinan kultdr sonuglarinin karsilas-
tinlmasina gore gruplar arasinda istatistiksel olarak anlamli farklihigin
olmadigi belirlenmistir. Agiz bakiminda kullanilan her iki yéntemin de
etkin ancak birbirine Ustlnltklerinin olmadigi saptanmistir.

Sonug: Mekanik ventilatdr destegindeki hastalar icin bakim proto-
kolleri cercevesinde dizenli agiz bakimi yapiimasinin bakteri kolo-
nizasyonunu azalttigi, agiz saghigini koruyucu ve gelistirici etkisi go-
ralmastar.

Anahtar Sézctikler: Mekanik ventilator; agiz bakimi; agiz mukozasi, dis
fircasl; yogun bakim.
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Mechanical ventilation is used to support or provide res-
piration of the patients having respiratory failure by in-
creasing alveolar ventilation. Mechanical ventilators are used
for carrying out respiratory functions. Pathogen colonization
is commonly seen especially among the patients who un-
dergo ventilation treatment. Some of the causes are the lack
of using appropriate techniques in airway aspiration, lack of
swallowing reflexes and oropharyngeal contamination.™

It is highly important to maintain oral mucosa integrity in pa-
tients on mechanical ventilatory support. Among the patients
with mechanical ventilatory support, medication used for
treatment, inability of the patients to take liquids or foods by
mouth, systemic dehydratation, dryness in oral mucosa due to
stress and tachypnea, increase in sympathic stimulation and
decrease in saliva secretion due to lack of nutrition may affect
oral mucosa health negatively. Besides, presence of endotra-
cheal tube, presence of pressure on the mucosa, permanent
opening of the mouth and adhesive bands or bandages used
for the detection of endotracheal tube may cause a distur-
bance in the integrity of mouth and surrounding tissues.?*

When sufficient oral hygiene could not be provided in the in-
tensive care patients who could not meet individuals needs
independently and who were followed up mostly under se-
dation, oral problems such as bad breath, alterations in the
sense of taste, gingivitis, mouth dryness, lip cracks, stomatitis
and mouth ulcers have been observed.®! Moreover, entry of
the bacteria into respiratory tract is facilitated in these pa-
tients due to endotracheal tube; and secretion is increased by
accompanying disturbance in coughing reflex. The increase
in secretion causes changes in the oral flora and formation
of dental plaques due to the replacement of gram positive
bacteria, which generate normal flora in the mouth, by gram
negative bacteria.*® These changes also increase the risk for
developing ventilator-associated pneumonia (VAP) among
the patients on mechanical ventilatory support.”? Considering
the effect of VAP on the duration of hospitalization and its cost
analysis, it was indicated that care costs of a patient increased
by 30.000-40.000 dollars with the extension of the duration
of hospitalization due to VAP for an average of ten days. The
development of these problems is also important in terms of
increasing mortality rates as well as extending the hospitaliza-
tion time in the intensive care unit. A regular oral care should
be implemented as part of care protocols in order to prevent
these problems and to enhance quality of care.*#

In the literature, there is not an absolute evidence regarding
the frequency of oral care; but there are different data. Data re-
trieved by daily assessment of oral mucosa may be guiding for
determining the frequency of oral care.®> In the literature, the
use of toothbrush for oral care has been reported to be the best
and most effective tool for the patients on mechanical ventila-
tory support.'®' Based on the results of evidence-based stud-
ies, it was observed that use of soft toothbrushes decreased
microbial colonization by removing plaques and foreign sub-
stances found in the mouth.'? It was reported that oral care

applied by toothbrush was more effective than oral care by
sponge sticks among the patients on mechanical ventilatory
support; oral care by sponge sticks was insufficient for cleaning
dental plaques and therefore, toothbrush was required to be
used as long as there was no risk of pain and bleeding.>'®

In recent years, vacuum toothbrushes have been used for oral
care of the patients on mechanical ventilatory support in or-
der to prevent the formation of plaques and infection. Vacuum
toothbrushes, that are simple and effective products for pro-
viding oral hygiene, protect health of oral mucosa by brushing
the teeth and maintain the openness of airway by preventing
the formation of mucus, plaque and bacteria inside the mouth
due to its feature of aspiration.!'>'

The number of studies for the use of toothbrushes in patients,
whose respirations are supported by mechanical ventilation,
is limited. This study was carried out to determine the effects
of oral care given by two different methods to the patients
getting mechanical ventilatory support on bacterial coloniza-
tion in oral mucosa and oral health.

Materials and Method

Design
The study was carried out experimentally to determine the

effects of oral care given by two different methods to the pa-
tients on mechanical ventilatory support.

Setting

The study was conducted between 03.26.2017 and 02.20.2018.
It was carried out in Anaesthesia and Reanimation Intensive
Care and General Intensive Care Units of Bulent Ecevit Univer-
sity Health Practice and Research Center. In these intensive
care units, each nurse was providing care for an average of
three patients. The maintenance of oral care was the respon-
sibility of the nurse. Oral care was routinely provided for the
patients on mechanical ventilatory support in these intensive
care units by sponges soaked with NaHCO, and abeslang for
four times a day or as frequent as the patients needed.

Sample

The universe of the study included patients who underwent
mechanical ventilation treatment in Anaesthesia and Rean-
imation Intensive Care and General Intensive Care Units of
Bulent Ecevit University Health Practice and Research Center.
During one year period, a total of 216 patients underwent me-
chanical ventilation treatment. Sample of the study was com-
posed of patients who had mechanical ventilatory support
by endotracheal intubation method for less than 24 hours
and who did not have any oral care during this period, whose
mechanical ventilatory support continued at least for four
days, who did not have any respiration-associated infectious
pathogens and who did not have oral problems such as stom-
atitis, mouth ulcer, candidiasis and gingivitis. 126 patients
were not eligible for study inclusion criteria and excluded
from the study. 25 patients were also excluded due to early
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extubation and 35 patients were excluded due to the devel-
opment of eksitus. The sample was composed of 30 patients.
Sample power was calculated as 70% including an effect size
of 0.81. The first patient who assigned to the sample group
was determined by lot using simple random method. Then,
patients were classified as experimental (n=15) and control
(n=15) groups.

Instruments and Data Collection

A patient identification and follow-up form, oral assessment
scale and culture results of oral samples were used for data
collection. Factors, that were thought to affect oral health,
were evaluated by patient identification and follow-up form.
231 Oral assessment scale that was used to evaluate oral cavity
in the study was developed by Eilers et al.'* and revised by
Yates."™ The reliability of oral assessment scale was 0.91. This
scale was composed of five parts including lips, oral mucosa
gum, tongue, teeth and saliva. Each part was scored between
1-4; and total score of oral assessment scale ranged between
4-20. In terms of oral mucosa health, an oral assessment scale
score less than 5 was considered as normal, between 6-10 as
mild dysfunction, between 11-15 as moderate dysfunction
and between 16-20 as severe dysfunction.!'

Two distinct oral care protocols were used in the study. Pa-
tients were randomly assigned to experimental and control
groups. Patients in the experimental group were given serum
physiological, low pressure aspirator and toothbrush; and pa-
tients in the control group were applied oral care by sponge
soaked with NaHCO, and abeslang. Oral care protocols were
applied by the same researcher for each patient four times a
day during four days. Assessments were made based on pa-
tient follow-up and oral assessment scale at days 1 and 4; and
oral sampling was made for culture by the same researcher.
Cultures of oral samples were evaluated by the same specialist
in the same laboratory.

Oral samples were taken at days 1 and 4 before the implemen-
tation of oral care. Samples that were taken by a cotton swab
were inoculated on a bloody, chocolate-like and EMB (Eos-
inMethylene Blue) agars (Oxoid). Bloody and chocolate-like
agars were incubated under the condition of 5% co,, and EMB
agars were incubated at normal athmospheric conditions at
37°C for 48 hours. Agar plaques were evaluated for growth at
24 and 48 hours following incubation. Grown bacteria were
identified by traditional methods;!"® and APISTREP, API E, API
NE and API Coryne kits were used as bacterial identification
kits when required.

Ethical Considerations

An ethics committee approval was obtained from non-in-
terventional Clinical Research Ethics Committee of Kocaeli
University. An institutional authorization was taken from
Zonguldak Bulent Ecevit University Health Practice and Re-
search Center in order to conduct the study. The guardians of
the patients included in the sample group provided informed
consents.

Data Analysis

Data obtained in the study were assessed by using SPSS (Sta-
tistical Package for Social Science) 19.0 package program.
Numbers, percentages and mean analyses were used to eval-
uate variables that were included in patient identification and
follow-up form and oral assessment scale. Pearson Chi-Square
test, Fisher Exact test, t test and Mann Whitney U were used to
compare groups. McNemar test was used to compare categor-
ical data within the groups.

Limitations

Due to the difficulties in providing vacuum toothbrushes, oral
care was applied by low pressure aspirators in experimental
group. 186 patients, who did not meet inclusion criteria, were
excluded from the study. Seven patients, who did not have
teeth, were enrolled in the control groups due to the difficul-
ties in finding sufficient number of patients meeting inclusion
criteria.

Results

Both groups were found to be similar based on patients’ age,
sex, reason for hospitalization in intensive care, their states of
having regular oral care before hospitalization, bacteria grown
as a result of tracheal aspirate, APACHE (Acute Physiology and
Chronic Health Evaluation), SAPS Il (Simplified Acute Physiol-
ogy Score) and Glasgow Coma Scale (p>0,05). Patients, who
were lacking teeth, were significantly more in control group
(p=0,006) (Table 1).

At assessments of the patients in experimental and control
groups at days 1 and 4, medications causing alterations in oral
mucosa, state of enteral nutrition, body temperature, leuko-
cyte count, thrombocyte count, characteristics of oral secre-
tions, PaO, and FiO, values and lung sounds were found to be
comparable (p>0,05) (Table 2).

Based on oral assessment scale, it was observed that lips, oral
mucosa and gums were smooth, pink-colored, wet and intact
in most of the patients in experimental and control groups at
days 1 and 4; and among most of the patients, tongues were
less dry, red areas and papillae were evident on a number of
fields and a mild whitening was observed. For the assessment
of teeth in the same scale, very few debris was found in almost
half of the patients in both groups and debris was mostly like
a visible plaque between teeth. In the assessment of saliva, it
was seen that saliva was inadequate, more viscous than nor-
mal and was causing a difficulty in swallowing in nearly half
of the patients. Groups were found to be similar based on oral
assessment scale (p>0,05) (Table 3).

In this study, bacteria that were identified in oral culture were
Streptococcusoralis, Corynebacteriumstriatum, Methyciline
resistant coagulase negative staphylococcus (MRKNS), germ
tube negative yeast, Candidaalbians, Enterobactercloacae,
Enterococcusspp, Klebsiellapneumoniae, Escherichia. coli,
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Table 1. Patient demographics

Characteristics Experimental Control X2-t p value
(n=15) (n=15)
n % n %
Age X?=1.263 0.532
18-40 2 13.30 1 6.60
41-65 40.00 4 26.70
66 and over 7 46.70 10 66.70
Gender X?=1.222 0.231
Male 7 46.70 10 66.70
Female 8 53.30 5 33.30
Reason for hospitalization X?=3.105 0.540
Loss of consciousness 2 13.30 3 20.00
Arrest after 2 13.30 5 33.30
COPD, respiratory failure 8 53.30 6 40.00
Motor vehicle accident 2 13.30 1 6.70
With chronic renal failure 1 6.80 0 0.00
Regular oral care before hospitalization X*=1.677 0.195
Yes 10 66.70 13 86.70
No 5 33.30 2 13.30
Number of teeth X?=10.196 0.006
Normal 5 33.30 1 6.60
Missing teeth 10 66.70 7 46.70
None dental 0 0.00 7 46.70
A result of tracheal aspirate X?=10.152 0.255
Reproduction None 7 46.70 4 26.70
Normal respiratory flora 1 6.70 3 20.00
Acinetobacter 0 0.00 3 20.00
Pseudomonas 0 0.00 1 6.70
E. coli 2 13.30 2 13.30
Germ tube+ yeast 2 13.30 0 0.00
Coryneobacteri 1 6.70 2 13.30
Klebsiella pneumonia 1 6.70 0 0.00
Aspergillus 1 6.70 0 0.00
Scales X?=2.182 0.336
GKS Skore
3 10 66.70 12 80.00
4-6 2 13.30 0 0.00
7-11 3 20.00 3 20.00
Mean SD Mean SD
APACHE 26.6 5.705 30.8 6.581 t=-1.868 0.072
SAPSIII 56.73 13.72 61.06 14.33 t=-0.846 0.405

COPD: Chronic obstructive pulmonary disease; GKS: Glasgow Coma Scale; APACHE: Acute Physiology and Chronic Health Evaluation; SAPS II: Simplified Acute Physiology Score;
SD: Standard deviation.

Methyciline sensitive coagulase negative staphylococcus,
Methyciline sensitive Staphylococcus aureus, Acinetobacter
baumanii, Pseudomonas aeruginosa and Micrococcus spp.
Comparison of the bacteria found in oral mucosa at days 1
and 4 based on groups was given in Table 2. No significant
differences were found between culture growth of the bac-

teria found in the samples at days 1 and 4 based on experi-
mental and control groups (p>0,05). At the end of oral care
applied four times a day for four days, bacterial coloniza-
tions were found to be decreased or similar except Klebsiel-
lapneumonie, E. Coli and Micrococcusspp in both groups at
days 1 and 4 (Table 4).
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Table 2. Comparison of 1* and 4t day group distributions according to the treatment/care approach of patients

Characteristics Experimental Control X*/P
(n=15) (n=15)
n % n %

Number of drugs used* (day 1) X?=0.556/p=0.355
1-3 8 53.30 10 66.70
4 and more 7 46.70 5 33.30

Number of drugs used* (day 4 X?=0.136/p=0.500
1-3 8 53.30 9 60.00
4 and more 7 46.70 6 40.00

State of enteral nutrition (day 1) X?=1.154/p=0.299
Feeding 1 6.70 3 20.00
Not feed 14 93.30 12 80.00

State of enteral nutrition (day 4t X?=0.536/p=0.358
Feeding 6 40.00 8 53.30
Not feed 9 60.00 7 46.70

Body temperature (day 1) X?=1.043/p=0.593
36-37 12 80.00 11 73.30
37.1-37.9 3 20.00 3 20.00
38 and more 0 0.00 1 6.70

Body temperature (day 4t) X?=0.381/p=0.827
36-37 11 73.40 10 66.70
37.1-37.9 2 13.30 3 20.00
38 and more 2 13.30 2 13.30

Leukocyte count (day 1) X?=4.867/p=0.088
Normal 0 0.00 4 26.70
Leukocytosis 11 73.30 9 60.00
Leukopenia 4 26.70 2 13.30

Leukocyte count (day 4") X?=1.679/p=0.432
Normal 2 13.30 5 33.30
Leukocytosis 9 60.00 7 46.70
Leukopenia 4 26.70 3 20.00

Thrombocyte count (day 1) X?=1.874/p=0.392
Normal 8 53.30 11 73.30
Thrombocytosis 1 6.70 0 0.00
Thrombocytopenia 6 40.00 4 26.70

Thrombocyte count (day 4t) X?=2.877/p=0.237
Normal 8 53.30 9 60.00
Thrombocytosis 1 6.70 2 13.30
Thrombocytopenia 6 40.00 4 26.70

Oral secretions (day 1% X?=4.641/p=0.200
Serous 2 13.30 7 46.70
Mucolytic 1 6.70 0 0.00
Purulent 10 66.70 7 46.70
Hemorrhagic 2 13.30 1 6.60

Oral secretions (day 4™) X?=2.500/p=0.475
Serous 3 20.00 5 33.30
Mucolytic 1 6.70 1 6.70
Purulent 9 60.00 9 60.00
Hemorrhagic 2 13.30 0 0.00

Pa0, values (day 1%) X?=7.417/p=0.025
79 and below 7 46.70 1 6.70
80-100 1 6.60 5 33.30
101 and above 7 46.70 9 60.00
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Table 2 (Cont.). Comparison of 1t and 4" day group distributions according to the treatment/care approach of patients

Characteristics Experimental Control X*/P
(n=15) (n=15)
n % n %
Pa0, values (day 4™) X?=2.800/p=0.247
79 and below 3 20.00 2 13.30
80-100 26.70 1 6.70
101 and above 8 53.30 12 80.00
FiO, values (day 1) X?=3.404/p=0.182
0-40 2 13.30 1 6.70
41-60 6 40.00 11 73.30
61 and above 7 46.70 3 20.00
FiO, values (day 4") X?=0.168/p=0.920
0-40 46.70 6 40.00
41-60 5 33.30 6 40.00
61 and above 3 20.00 3 20.00
Lung sounds (day 1) X?=3.921/p=0.687
Normal 3 20.00 4 26.70
Rough breathing 2 13.30 1 6.70
Raller 4 26.70 5 33.20
Ronkus 1 6.70 1 6.70
Raller and roncus 2 13.30 0 0.00
Breathing sound reduction 1 6.70 3 20.00
Unheard of sound 2 13.30 1 6.70
Lung sounds (day 4t) X?=3.067/p=0.800
Normal 2 13.30 2 13.30
Rough breathing 3 20.00 3 20.00
Raller 4 26.70 6 40.00
Ronkus 1 6.70 1 6.70
Raller and roncus 2 13.30 0 0.00
Breathing sound reduction 1 6.70 2 13.30
Unheard of Sound 2 13.30 1 6.70

*Antibiotics, corticosteroids, antihistamines, anticholinergics, tranklizans, anticonvulsants, antihypertensives, H2 receptor antogonists, bronchodilators, betablocytes, drugs

containing tricyclic antidepressants, antipsychotics, benzodiazepines, atropinics.

Discussion

In recent years, the importance of oral care has been highly
emphasized in order to prevent VAP due to the similarities of
bacteria found inside the mouth and bacteria that were iden-
tified in the lungs among the patients on mechanical ventila-
tory support. Oral care can be implemented by various tools
and solutions at different frequencies. In the study by Berry
et al,, it was indicated that the frequency of oral care varied
based on the conditions of the patients, and it should be given
by toothbrush at least two times per day.® Cutler et al. stated
that oral care, that was given every 2-4 hours, accelerated
healing.”’ Again in this study, oral care was applied four times
aday.The increase in dental plaques caused the accumulation
of bacteria in oral mucosa. Dental plagues can be removed by
brushing method and these bacteria can also be eliminated.
07 Marino et al. have concluded that toothbrushes were more

effective than sponge sticks in cleaning dental plaques.®
It was also reported that VAP was decreased among the pa-
tients, who were given oral care by vacuum toothbrushes and
0.12% chlorhexidine gluconate solution twice a day, com-
pared to the ones who were applied oral care by sponge sticks
and hydrogen peroxide solution six times a day."™ Mori et al.
have found that incidence of VAP and bacterial colonization
were decreased in patients who were given oral care by tooth-
brushes three times a day in adult intensive care units com-
pared to the patients who were not.?” According to the results
of a meta-analysis (n=1408), it was indicated that toothbrush-
ing method did not decrease the ratio of VAP significantly in
general and it did not have a positive effect on mortality and
hospitalization in intensive care; and it was also indicated that
more research was needed on this subject.?

In many studies examining the efficiency of various oral care
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Table 3. Comparison of 1st and 4" day group distribution according to Oral Assessment Scale

Evaluation criteria Experimental Control X2-U/p
n % n %
Lips (day 1) X?=0.186/p=0.500
Smooth, pink, wet, intact 11 73.30 12 80.00
Less creased and dry, one or more reds 4 26.70 3 20.00
Dry and slightly swollen bubbles in one of two places 0 0.00 0 0.00
Very dry and edematous, whole lip with
inflammation, diffuse bubble or ulceration 0 0.00 0 0.00
Lips (day 4t") X?=0.848/p=0.654
Smooth, pink, wet, intact 10 66.70 12 80.0
Less creased and dry, one or more reds 4 26.60 2 13.30
Dry and slightly swollen bubbles in one of two places 1 6.70 1 6.70
Very dry and edematous, whole lip with
inflammation, diffuse bubble or ulceration 0 0.00 0 0.00
Oral mucosa and gum (day 1) X?=2.967/p=0.227
Smooth, pink, wet, intact 13 86.60 11 73.30
Wound or red areas in two places
where pale and slightly dry 1 6.70 4 26.70
Dry and slightly swollen, diffuse redness,
more than two bubbles, red area 1 6.70 0 0.00
Very dry and edematous, all of the mucosa
quite red and inflamed many ulcers 0 0.00 0 0.00
Oral mucosa and gum (day 4™) X?=2.040/p=0.361
Smooth, pink, wet, intact 13 86.60 12 80.00
Wound or red areas in two places
where pale and slightly dry 1 6.70 3 20.00
Dry and slightly swollen, diffuse redness,
more than two bubbles, red area 1 6.70 0 0.00
Very dry and edematous, all of the mucosa
quite red and inflamed many ulcers 0 0.00 0 0.00
Tongue (day 1) X?=1.487/p=0.475
Smooth, pink, wet, intact 2 13.30 1 6.70
Less dry, red areas and papillae, mild whitening 12 80.00 14 93.30
Dry and slightly swollen, usually broken but
ends and papilla ethanred, a two-place bubble 0 0,00 0 0.00

Quite dry and edematous thick and clogged,
fully inflamed, end zone quite red numerous

fluffy and ulcer 1 6.70 0 0.00

Tongue (day 4%) X2=0.000/p=0.999
Smooth, pink, wet, intact 5 33.30 5 33.30
Less dry, red areas and papillae, mild whitening 10 66.70 10 66.70

Dry and slightly swollen, usually broken but
ends and papilla ethanred, a two-place bubble 0 0.00 0 0.00

Quite dry and edematous thick and clogged,
fully inflamed, end zone quite red numerous

fluffy and ulcer 0 0.00 0 0.00
Tooth (day 1+) U=57/p=0.826
Clean, no debris and plaque 6 40.00 2 25.00
There is very little debris, mostly like
a visible plaque between teeth 7 46.7 6 75.00
Moderate amount of debris appears on
the tooth enamel or clutched debris 2 133 0 0

Teeth with debris coated, abraded gingiva 0 0 0 0
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Table 3 (Cont.). Comparison of 1st and 4* day group distribution according to Oral Assessment Scale

Evaluation criteria Experimental Control X>-U/p
n % n %
Tooth (day 4%) U=49/p=0.430
Clean, no debris and plaque 8 534 2 25
There is very little debris, mostly like
a visible plaque between teeth 5 333 6 75
Moderate amount of debris appears on
the tooth enamel or clutched debris 2 13.3 0 0
Teeth with debris coated, abraded gingiva 0 0 0 0
Saliva (day 1) X?=3.000/p=0.392
Thin, watery and much amount of 26.60 6 40.00
Less amount of saliva 3 20.00 2 13.30
Saliva saliva is inadequate and more intense
than normal, difficulty in swallowing 7 46.70 26.70
Saliva is dense and in adequate, sticky or sputum 1 6.70 3 20.00
Saliva (day 4t) X?=1.778/p=0.620
Thin, watery and much amount of 26.60 5 33.30
Less amount of saliva 3 20.00 1 6.70
Saliva saliva is inadequate and more intense
than normal, difficulty in swallowing 7 46.70 6 40.00
Saliva is dense and in adequate, sticky or sputum 1 6.70 3 20.00

protocols among the patients on mechanical ventilatory
support through an experimental design, no significant dif-
ferences were found in oral bacterial colonization. It was indi-
cated that S. aureus, gram negative bacteria, Klebsiella, Enter-
obacter, Serretia, Pseudomanas and Acinetobacter species were
mostly colonized in oral mucosa.”??-> In parallel to the relevant
literature, similar bacterial species were found to grow in oral
mucosa also in this study. In addition to this, bacteria in oral
mucosa were found to be decreased or similar between days
1 and 4 following the initiation of oral care protocols. Yao et al.
have observed a significant decrease in the cumulative ratio of
VAP based on the results of oral care which was provided twice
a day for seven days.? In this current study, no VAP diagnoses
were made in both groups; but, some symptoms and find-
ings that might be associated with VAP were obtained during
the assessments made. In both groups, there were patients
having a purulent secretion, patients having lung sounds as
rales and rhonchi and patients having decreased lung sounds;
however, no significant differences were detected between
these assessments. Besides, bacteria found in the oral mucosa
and bacteria grown in tracheal aspirates were found to be sim-
ilar; and this reminded that VAP development risk was high
among these patients.

Serum physiological and NaHCO, have been commonly used
for oral care in the clinics; and the effect of chlorhexidine was
also evaluated in clinical studies. In the study by Berry et al.,
it was reported that the incidence of VAP was lower among
the patients, who were provided oral care by serum physio-
logical and NaHCO,, compared to the ones who were given

effect on oral mucosa.l'? In the other studies, it was found
that chlorhexidine did not have a significant effect on the in-
cidence of VAP compared to toothbrush method.?'?? In this
study, different solutions used for oral care or different clean-
ing methods such as brushing and abeslang did not change
the outcome of bacterial intensity inside the mouth.

In this study, lips, oral mucosa, gum, tongue, teeth and saliva
were evaluated for the assessment of oral health. Oral care
protocols were applied successfully within 24 hours follow-
ing the initiation of mechanical ventilatory support treat-
ment; and it was observed during 4-day follow-up period
that there was not an impairment in oral health, but there
was a mild whitening in most of the patients and saliva was
found to be more viscous in nearly half of them. The appear-
ance of debris and plaques was decreased among the pa-
tients who underwent oral care by toothbrushes. This situa-
tion showed that tooth brushing method was more effective
than abeslang in cleaning plaques. In the study by Ozveren,
it was indicated that vacuum toothbrush was more effective
in oral care and it had an improving effect on oral health.®
In the study by Marino et al., it was reported that there were
significant reductions in gingival index and dental plaques
among the patients who were given oral care by tooth-
brushes.'® Electrical toothbrushes were found to be more
effective than manual toothbrushes in removing plaques
and preventing gingivitis.?® The results of our study were in
accordance with the relevant literature; and suggested that
oral health might be impaired with the extension of mechan-
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Table 4. Comparison of bacteria identified in oral culture on day 1 and day 4 according to groups

Days Bacteria Experimental Control Test/p
n % n %
Day 1+ Streptococcus oralis McNemar=0.500/p=0.999
Negative 13 86.70 12 80.00
Positive 2 13.30 3 20.00
Day 4t Streptococcus oralis
Negative 15 100.00 13 86.70
Positive 0 0.00 2 13.30
Day 1+ Corynebacterium striatum McNemar=0.999/p=0.999
Negative 14 93.30 13 86.70
Positive 1 6.70 2 13.30
Day 4t Corynebacterium striatum
Negative 15 100.00 13 86.70
Positive 0 0.00 2 13.30
Day 1< Methyciline resistant coagulase negative McNemar=0.125/p=0.219
Negative 9 60.00 9 60.00
Positive 6 40.00 6 40.00
Day 4t Methyciline resistant coagulase negative
Negative 13 86.70 13 86.70
Positive 2 13.30 2 13.30
Day 1+ Germ tube negative yeast McNemar=0.999/p=0.999
Negative 14 93.30 14 93.30
Positive 1 6.70 1 6.70
Day 4t Germ tube negative yeast
Negative 14 93.30 15 100.00
Positive 1 6.70 0 0.00
Day 1+ Candida albians McNemar=0.999/p=0.999
Negative 13 86.70 11 73.30
Positive 2 13.30 4 26.70
Day 4t Candida albians
Negative 14 93.30 11 73.30
Positive 1 6.70 4 26.70
Day 1+ Enterobacter cloacae McNemar=0.999/p=0.999
Negative 15 100.00 14 93.30
Positive 0 0.00 1 6.70
Day 4t Enterobacter cloacae
Negative 15 100.00 15 100.00
Day 1+ Enterococcus spp McNemar=0.999/p=0.999
Negative 15 100.00 14 93.30
Positive 0 0.00 1 6.70
Day 4t Enterococcus spp
Negative 15 100.00 15 100.00
Day 1+ Klebsiella pneumoniae McNemar=0.999p=0.999
Negative 15 100.00 14 93.30
Positive 0 0.00 1 6.70
Day 4t Klebsiella pneumoniae
Negative 14 93.30 13 86.70
Positive 1 6.70 2 13.30
Day 1< Escherichia coli McNemar=0.500/p=0.999
Negative 14 93.30 12 80.00

Positive 1 6.70 3 20.00
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Table 4 (Cont.). Comparison of bacteria identified in oral culture on day 1 and day 4 according to groups

Days Bacteria Experimental Control Test/p
n % n %
Day 4t Escherichia coli
Negative 12 80.00 12 80.00
Positive 3 20.00 3 20.00
Day 1+ Methyciline sensitive coagulase negative staphylococcus McNemar=0.999/p=0.999
Negative 14 93.30 13 86.70
Positive 1 6.70 2 13.30
Day 4t Methyciline sensitive coagulase negative staphylococcus
Negative 15 100.00 14 93.30
Positive 0 0.00 1 6.70
Day 1 Methyciline sensitive Staphylococcus aureus McNemar=-*/p=-*
Negative 14 93.30 14 93.30
Positive 1 6.70 1 6.70
Day 4t Methyciline sensitive Staphylococcus aureus
Negative 14 93.30 14 93.30
Positive 1 6.70 1 6.70
Day 1+ Acinetobacter baumannii McNemar=-*/p=-*
Negative 15 100.00 14 93.30
Positive 0 0.00 1 6.70
Day 4t Acinetobacter baumannii
Negative 15 100.00 14 93.30
Positive 0 0.00 1 6.70
Day 1+ Pseudomonas aeruginas McNemar=0.999/p=0.999
Negative 15 100.00 14 93.30
Positive 0 0.00 1 6.70
Day 4t Pseudomonas aeruginas
Negative 15 100.00 15 100.00
Day 1+ Micrococcus spp. McNemar=0.999/p=0.0999
Negative 14 93.30 15 100.00
Positive 1 6.70 0 0.00
Day 4t Micrococcus spp.
Negative 15 100.00 14 93.30
Positive 0 0.00 1 6.70
*No statistical analysis.
Conclusions and Suggestions References

It was concluded in this study that both methods used were ef-
fective in oral care and they did not have advantage over each
other. It was recommended to prefer using soft toothbrushes
and to perform oral care regularly based on oral care protocols
in order to remove dental plaques and to maintain oral hy-
giene among the patients on mechanical ventilatory support.
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