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ABSTRACT

Introduction: In Intensive Care Units, oral hygiene is a care action directly related
to the safety and well-being of the patient, being one of the main ways of preventing
Pneumonia Associated with Mechanical Ventilation. Although relevant, the
recommendations and standardization on oral hygiene among critically ill patients are
diffuse. Objective: To construct and validate a standard operating procedure (SOP)
for oral hygiene performed by the nursing team for intubated and tracheostomized
patients in an Intensive Care Unit (ICU). Methods: Methodological study developed
in five stages: technical-scientific support; construction of SOP; recruitment and
selection of experts; validation and presentation of the final version. The SOP was
subjected to validation by judges with academic and/or clinical expertise (n=13)
from all regions of Brazil, who assessed the validity criteria for each SOP item: Scope,
Clarity, Coherence, Criticism, Objectivity, Scientific writing; Relevance, Sequence,
and Uniqueness. The Content Validity Indices (CVI) of each validity criterion, SOP
item, and the general CVI were calculated. Results: The experts were nurses (38.5%),
dentists (38.5%), doctors (15.4%) and physiotherapists (7.7%). None of the SOP items
had a CVI lower than 0.80. The general CVI was 0.95 and the experts’ suggestions
were mostly accepted (78.6%). The final version is available as an infographic, which
illustrates the stages of the oral hygiene process of the intubated and tracheostomized
patient. Conclusion: The constructed SOP has a satisfactory face and content
validity, making a final total of 43 items to be used for oral hygiene of intubated and
tracheostomy patients.

Keywords: oral hygiene; Pneumonia, Ventilator-Associated; patient safety; Intensive
Care Units; Clinical Protocols.
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INTRODUCTION

Plaques that remain in the mouth for more than three days
can create hundreds of bacteria, including Gram-negative, which
cause localized infections in teeth, periodontal region, and oral
mucosa, besides systemic disorders'. This reality reinforces the
need for systematic oral hygiene (OH), especially in critical mo-
ments, such as hospitalization?.

In Intensive Care Units (ICU), the lowering of the level of
consciousness; sleepiness/sedation; an inability for self-care;
poor oral control; dehydration of the mucous membranes; lack
of natural cleaning by chewing, and speech of the critically ill pa-
tient favors local microbial growth and colonization of the oral
cavity by environmental pathogens?, in addition to the fact that
Gram-negative bacteria may triple in 3-6 hours on the dental
surfaces®. Thus, in these sectors, oral hygiene is a care action di-
rectly related to the patient’s safety and quality of care, being one
of the main ways to prevent Mechanical Ventilator-Associated
Pneumonia (VAP)?5.

VAP is defined as a pulmonary infection that appears 48 to 72
hours after endotracheal intubation and institution of invasive
mechanical ventilation, as well as up to 48 hours after extuba-
tion’. It has an incidence of 5 to 40% among patients mechani-
cally ventilated for more than 2 days in the ICU® and ranks first
among the reasons for deaths caused by nosocomial infections,
and about 33% to 50% of patients with VAP die as a direct re-
sult of this infection'. Most of these infections are caused by mi-
croorganisms present in the mouth of the critically ill patient,
therefore, aspiration of pathogenic bacteria from the oral cavity
and pharynx is the main pathophysiological mechanism’, even
though clinical conditions such as comorbidities, patient sever-
ity, and length of mechanical ventilation (MV) are well-accepted
risk factors®.

Among MV patients, a study® that compiled an analysis of
13 systematic reviews pointed out that the use of chlorhexidine
(CHX) mouthwash (gel or mouth rinse), when used in concen-
trations ranging from 0.12 to 2.0%, reduced the risk of VAP in-
cidence by about 40%, evidencing the efficacy of CHX used in
ventilated patients when compared to the control group®.

Three systematic reviews reported on the good cost-effective-
ness of CHX as an oral care intervention®!'. CHX reduced the in-
cidence of VAP by 43% and the comparative cost of CHX supply
was less than 10% of the cost associated with creating a single case
of VAP?, this is because the cost of CHX therapy for 14 patients
was suggested to be less than 10% of the cost of antibiotic therapy
for a single case of VAP®.

On the other hand, the technical-scientific material is not
unanimous when pointing out which practices are more effective
in the quality of oral hygiene for the prevention of VAP, such as
example, the brushing technique; the presence/absence of me-
chanical brushing; tongue scraping; product used in chemical
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disinfection; and frequency of OH"**'*. Moreover, a study shows
that the OH practices performed in ICUs in the five regions of
Brazil vary greatly’. This leads to the need for new studies that en-
able standardized means of performing OH, appropriate to clini-
cal practice based on evidence, with its efficacy and effectiveness
subsequently tested.

The construction and validation of a standard operating pro-
cedure (SOP) meet evidence-based practice and, in the context
of ICU care, it is clear the need for review the means to leverage
patient safety, both because of the high and persistent incidence
of VAPS, and the criticality of the patient. The SOP must have a
specific format so that it can be easily identified and, above all,
describe each step of the task/process; be periodically revised, and
the executing team is trained for its use's.

Even in face of the deficiency and/or greater elucidation regard-
ing standardized practices on OH in ICU, it is common that these
practices are operated by the nursing team?*, although the role of
the hospital dental surgeon in these spaces is exponential and a
clear necessity'®. Considering the need to continuously increase
strategies and instruments that enable safe care, including care in
the ICU, the problem of this study arose.

Thus, the objective was to construct and validate a standard
operating procedure (SOP) for oral hygiene performed by the
nursing team for intubated and tracheostomized patients in an
Intensive Care Unit (ICU).

METHODS

A methodological study of the development research type
focused on the construction and validation of a standard oper-
ating procedure (SOP), carried out in five stages. The first stage
consisted of a bibliographic survey in the databases Medical
Literature Analysis and Retrieval System Online (Medline),
via PubMed; Latin American and Caribbean Literature on
Health Sciences (Lilacs); Scientific Electronic Library Online
(SciELO); and Cochrane Library, to support the construction
of the SOP. Systematic review with meta-analysis and random-
ized clinical trials were selected>*'7"%, for having higher lev-
els of scientific evidence®.

The second step consisted of the construction of the SOP, based
on the survey of scientific literature as well as on the clinical ex-
perience of the professional/researcher - hospital dental surgeon,
active in the ICU for more than five years, Master’s degree student,
oriented by a nurse, Ph.D., a researcher in the area of quality man-
agement. It is noteworthy that the construction of the SOP was
based on the specific reality in which the researcher/professional
was inserted and was also guided by the human, environmental,
physical, and material resources available in this reality. Thus, the
scenario was the adult ICU of a public university hospital in the
Midwest of Brazil
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The inclusion criteria for the academic judges were: a minimum
degree of Doctorate and a scientific production of at least two ar-
ticles published in the last three years in the ICU area, patient
safety and/or infection control, verified on the Lattes Platform of
the Brazilian National Council for Scientific and Technological
Development (CNPq). As for the clinical specialists, they should
have a minimum specialization degree and a proven experience
in the ICU for at least two years. As exclusion criteria, for both
cases, was defined the absence of response to data collection for
three attempts.

The purposive sampling sought to ensure the validation of the
SOP content by experts on the topic about it, to ensure the adop-
tion of OH practices based on the best and most recent scientific
evidence. Regarding professional categories, the following were
defined for the composition of the sample of judges: dental sur-
geons, nurses, physicians, and physical therapists, because they
are those who intervene more in the process of prevention and
treatment of VAP, as well as in the oral care of patients in the
ICU. Also, to achieve the greatest representativeness in the pro-
posed validation, it was defined the need for participation of at
least one judge in each region of Brazil, regardless of their pro-
fessional category. It is noteworthy that to ensure applicability to
the reality to which the SOP was built, 6 judges were from the
Midwest region, and of these, 3 worked in the hospital where the
study was developed, which ensured expertise and knowledge of
the local reality.

For the recruitment and selection of the experts/judges, inten-
tional sampling was used, as well as the snowball technique?'. Data
collection was carried out between August and September 2020
via e-mail, containing: an invitation letter with justification and
objective of the study; a digital Informed Consent Form (ICF); a
validation instrument with instructions and digital filling by the
Google Forms platform®; the SOP of oral hygiene for intubated
and tracheostomized patients built; and, a form for sociodemo-
graphic and professional characterization of the judges contain-
ing the variables: gender; age; profession; time of training; degree;
region of Brazil; area of professional practice; time of professional
practice; and, current job attachment.

In the fourth stage, the face and content validation of the SOP
was performed. For this, the SOP content was submitted to evalu-
ation using a Likert scale with scores from one to five, being: (five)
agree, (four) agree, (three) neither agree nor disagree, (two) dis-
agree, (one) disagree. Each item of the SOP was submitted to the
evaluation of nine validity criteria, separately, namely: compre-
hensiveness; clarity; coherence; criticality; objectivity; scientific
writing; relevance; sequence, and uniqueness.

Sixty-two professionals were invited, and of these, 49 did not re-
spond to the invitation after three attempts. The survey included 13
judges, an odd number of participants, which prevents a tie in the
consensus and is considered sufficient for the expected validation®*.
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The data were analyzed using descriptive statistics in Microsoft
Office Excel®, calculating the Content Validity Index (CVI) of
each validity criterion and each item of the SOP, as well as the
overall Content Validity Index (CVI). We considered the mini-
mum percentage of 80% agreement between the experts?

In data analysis, the judges’ characterization variables were sub-
mitted to descriptive statistics, using measures of central tendency
(mean) and dispersion (standard deviation) for quantitative vari-
ables, and measures of absolute and relative frequency (%), and
95% confidence interval for categorical variables. The judges’ sug-
gestions were analyzed against the reccommendations in the litera-
ture that supported the construction of the SOP and compliance
with them was also analyzed by descriptive statistics.

After the validation procedure, a training session on the SOP
was planned for the intensivist professionals of the State of Mato
Grosso using the digital platform Telessatide-MT. The final vali-
dated version was made available as an illustrative infographic
to be used to raise awareness of the ICU nursing teams of the
hospital where the study was developed. Having said this, it is
emphasized that the SOP is directed for use by this professional
category and locality, however, multidisciplinarity and diffusion
to its practical deployment are encouraged. The construction and
external validation of the SOP aimed to ensure that the best sci-
entific evidence is applied to the reality studied. Its dissemination
is based on the importance of subsidizing the construction of new
care processes, besides supporting teaching in technical and un-
dergraduate courses, and training in clinical practice.

All ethical precepts governing research involving human be-
ings were respected. The study is duly registered under CAAE:
17599019.9.0000.5541 and institutionalized ethical opinion
no. 3,603,809/2019.

RESULTS

Most experts were women (84.6%), nurses or dentists (38.5%),
living in the central-western region of Brazil (46.2%) and working
exclusively in the healthcare field (53.9%). The complete charac-
terization of the sample of judges is presented in Table 1.

The SOP was composed of 43 items, and all items scored CVI
above 0.80. Of these, 37 items scored CVI 0.90 or higher, and only
6 items scored CVI less than 0.90. Of these, 37 items scored CVI
of 0.90 or higher, and only 6 items scored CVI lower than0.90.
Overall, the SOP obtained an overall CVI of 0.95. The total valida-
tion results are illustrated in Table 2.

Together, the judges made a total of 42 suggestions about
the contents of the SOP. Some items received no suggestions
and others received more than one. Among the suggestions, 29
(69.05%) were fully answered, 4 (9.52%) were partially answered,
and 9 (21.43%) were not answered. The suggestions came from
nurses (92.86%) and dentists (7.14%). Table 3 shows the experts’
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suggestions about the validated SOP, partial or total approval, re-
jections, and justifications.

Based on the construction, validation, and critical appropria-
tion of the judges’ suggestions, the final validated version of the
SOP was presented as an infographic, available in an electronic
address of unrestricted access, culminating in social feedback

about it*.

DISCUSSION

Interprofessional collaboration is a fundamental requirement
for the provision of safe and effective care in intensive care set-
tings*. The group of judges in the SOP validation was representa-

tives of four professional categories: five dentists; five nurses; two

Table 1: Demographic, educational, and work characteristics of
the judges participating in the validation of the standard operating
procedure for oral hygiene of intubated and tracheostomized
patients (n=13).

o "

Variables n (%) Mean=§ta_ndard 95% Confidence
Deviation Interval

Sex

Female 11 (84.6) [54.5-98.0]
Male 2 (15.4) [1.9-45.4]
Age 38.46+10.96
Profession (Education)
Nurse 5 (38.5) [13.8-68.4]
Dental Surgeon 5 (38.5) [13.8-68.4]
Doctor 2 (15.4) [1.9-45.4]
Physiotherapist 1(7.7) [0.1-36.0]
(E\Z;:i:;'m LD 15.1149.17
Titration
Specialization 5 (38.4) [13.8-68.4]
Master’s Degree 4 (30.8) [9.0-61.4]
PhD 4 (30.8) [9.0-61.4]
Region of Brazil
Midwest 6 (46.2) [19.2-74.8]
Southeast 3(23.1) [5.0-53.8]
South 2(15.3) [1.9-45.4]
Northeast 1(7.7) [0.1-36.0]
North 1(7.7) [0.1-36.0]
Area of Professional Practice
Intensive Care Unit 6 (46.1) [19.2-74.8]
Academy ad
Intensingare unit 331 (B
Academy 2 (15.4) [1.9-45.4]
Other* 2 (15.4) [1.9-45.4]
E;‘ggﬁi‘gg:' 11.89+10.07
Current Job Title
Assistance 7 (53.9) [25.1-80.7]
Teaching and
Assister?tial e =i
Teaching 1(7.7) [0.1-36.0]
No institutional
affiliation e, (=g

*Includes Gym and Oncological Area; and Dialysis Sector.
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physicians and one physiotherapist. Among the experts, 9 (69.3%)
worked in ICU or the academic area and also in a hospital ICU,
which, in addition to interprofessionalism, enabled a possible
good integration of the care area with the academic area, and the
approximation of the actors responsible for direct care in the for-
mulation of new means and instruments linked to work, based on
scientific evidence.

All items of the SOP obtained CVI above 0.80 and the overall
CVIwas 0.95, making a second round of evaluations unnecessary.
The experts’ suggestions subsidized the revision of many items,
even with satisfactory CVI, which also corroborates the experts’
collaborative work and commitment to the proposed validation.
However, suggestions emanated only from nurses and dental sur-
geons, probably related to the fact that these are the categories that
are closely involved in the operation of the patients’ HB in ICU?",
even if physicians and physiotherapists are closely linked to other
direct actions of prevention and control of VAP>.

A systematic review with meta-analysis found that in routine
HB, CHX may prevent nosocomial pneumonia in patients un-
dergoing cardiac surgery, but may not decrease the risk of MV-
associated pneumonia in patients undergoing other surgeries?.
Another study shows the possibility that CHX is associated with
increased mortality®.

Although CHX is one of the products most recommended
by the Brazilian association for intensive care medicine (AMIB
- Associagdo de Medicina Intensiva Brasileira)'* for its proven ef-
ficacy in reducing VAP, it is worth noting that the studies on its
use described above, besides having been developed more than 5
years ago, did not select only randomized clinical trials evaluating
daily OH with CHX in any preparation, as well as did not pay at-
tention to the different OH protocols used in the chosen studies,
which suggests the need for studies with a high level of scientific
evidence to verify the clinical results of its application.

An integrative literature review selected 17 articles published be-
tween 2010 and 2016 showed that cleaning with a soft-bristle or pe-
diatric toothbrush was indicated as the best practice for mechanical
control and CHX 0.12% for chemical control of plaque in the oral
cavity. Thus, the study considered that the combined mechanical
and chemical interventions were more effective in preventing respi-
ratory infections?, an aspect that was considered in the construction
of the validated SOP, and that, despite the foundation of apparently
promising evidence, deserves recurrent testing.

Cumulative evidence from a study that included systematic re-
views and meta-analyses showed that there is strong evidence that
the use of CHX in ventilated patients reduces the risk of VAP and that
manual brushing decreased the risk of pneumonia in the frail elderly
by 67%?°. In this scope, the items “Dental brushing” and “Chemical
decontamination of oral cavity” obtained CVI of 0.92 and 0.85, re-
spectively, which shows that the judges agree with the practice of me-
chanical and chemical cleaning in the ICU OH care setting.
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It is noteworthy that the toothbrush with suction is indicated
for intubated and tracheostomized patients under MV, and is
important in the prevention of VAP because it enables aspira-
tion concomitant with hygiene®, which prevents translocation of
plaque, crusts, debris, saliva, and dental paste to the oropharynx
and subglottic regions. The item regarding the use of the brush
with suction received a CVI of 1.00, attesting to the unanimity
among the judges, however, it is known that, unlike the institution
for which the SOP was prepared, this material may not be found
in all institutional realities.

A study covering the five regions of Brazil showed that
42.2% of the ICU surveyed used toothbrushes for all patients,
in 37.2% the brushes were used only in conscious patients and/
or those able to perform their hygiene, and 20.3% of the ICU
the toothbrushes were not used. The same study showed that
when toothbrushes were used, they were disposable in 23.7%
of the cases, disinfected with antiseptic in 22.6%, washed only
with water in 37.3%, and no disinfection care was practiced
in 16.4% of the cases'. Therefore, the items regarding tooth-
brushing (CVI 0.92) and toothbrush processing (CVI 1.00)
show satisfactory consensus among the judges about brushing
technique and bristle hygiene, of the toothbrush in running
water and Chlorhexidine 2% degerming agent, besides the im-
portance of drying and keeping it in a closed container with
the patient’s name and date of the 1st day of use, and on the use
of the brush with aspiration for a maximum period of 30 days,
as recommended in the validated SOP>.

A British randomized clinical trial compared two HB interven-
tions in MV patients: one using foam swabs and the other using
toothbrushes, and cleaning efficacy was based on plaque index
scores, gingival index, and dental plaque counts (DPC). There was
no significant change in DPC between the two approaches, and no
statistically significant difference in plaque removal and reduction
in gingival inflammation between the two interventions; both
were equally effective®.

It has been found in other studies that although the use of foam
swabs is effective in keeping the oral mucosa moist and in pre-
venting tissue trauma, they are not very effective in cleaning ex-
ternal surfaces and controlling plaque®-*. In this regard, the SOP
built and validated® suggests, in addition to toothbrushes, the use
of roll-up gauze pads and Kelly-type forceps for removal of crusts
and plaque from the external surface of the orotracheal tube (IVC
0.92), mucous membranes (IVC 0.98) and also for chemical de-
contamination of the oral cavity (IVC 0.85).

Tongue scraping with the use of a tongue cleaner/scraper is recent-
ly recommended by an Indian study as an effective means of reducing
the bacterial load on the dorsum of the tongue*. From this perspec-

tive, the judges unanimously agreed on this item (CVI 1.00).

https://doi.org/10.7322/abcshs.2020252.1701

Recent studies show that bacterial species related to VAP
may migrate rapidly from the mouth and upper airways during
the MV period, which contributes greatly to its pathogenesis”*.
Thus, upper airway aspirations are indispensable steps in the rou-
tine OH of intubated patients. Corroborating this idea, the items
“Delimitation of the amount of urethral probe to be introduced
into the patient’s nasal cavities”, “Lubrication of urethral probe’,
“Suction of upper airways”, “Initial aspiration of oral cavity” and
“Final aspiration of oral cavity”, received the respective CVI: 0.89;
0.96; 0.81; 0.99; and 1.00.

Although wooden spatulas with gauze attached by crepe tape or
adhesive tape at one end, known in Brazil as “little gauze dolls” or
“pi’, are not effective for removal of bacterial plaque from the oral
cavity**, they are still used in the routine practice of oral hygiene
of critically ill patients in many ICUs. The CVI of 0.97 referring to
the item “collection of materials needed for the procedure” con-
firms the importance of an oral hygiene kit with materials for this
care, avoiding improvisation and ineffective procedures.

It is noteworthy that the satisfactory metrics found in the SOP
validation process do not replace the need for training for its use
and implementation in a shared and rational way. Although not
directly linked to the proposed validation, the last step of the
study related to the planning of training for the ICU nursing team
and the institutionalization of the SOP is also important, besides
the presentation of the final version in the format of an illustrative
infographic, which can facilitate and/or streamline the use of the
SOP in the care dynamics, as well as in the teaching of the tech-
nique of OH in professional training. It is important to reinforce
that, although the SOP was built for a specific reality, its construc-
tion was duly supported by the best scientific evidence, therefore,
its adaptation concerning the available institutional resources is a
future possibility.

The limitations of this study are the non-consideration of nurs-
ing technicians in the SOP validation, although they are the tar-
get of training for its use, and also the absence of professionals
representing class entities, such as associations, and leaders of the
Hospital Infection Commissions. However, it is believed that the
study presents the following direct contributions: the social return
of a feasible product for the use of OH based on scientific evidence
that may favor the safety of the critically ill patient and the pos-
sibility of using the validated SOP as an interventional means to
verify its effect on the incidence of VAP and other aspects that are
correlated to the oral hygiene of patients in the ICU. Furthermore,
the research has the indirect contribution of raising interdiscipli-
narity in the construction of evidence-based instruments that en-
hance the work process in health and may subsidize the teaching
and training in loco on the oral hygiene of tracheostomized and

intubated patients.
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Conclusion

The SOP has a face and content validity since all items obtained

CVI above 0.80, and the overall CVI was 0.95 so it can be used by

the nursing team associated with the multi-professional team of

the Intensive Care Unit for which it was built for oral hygiene of

intubated and tracheostomized patients. Therefore, it is consid-

ered that the established objectives were reached and its adapta-

tion to other intensive care realities is suggested.

The validated version of the SOP has 43 procedural items,

in addition to a checklist of materials needed for the execu-

tion of oral hygiene. The verification of the effects under its

use is strongly encouraged, as well as updates and revisions

about the different institutional realities, although due ap-

propriation of recent scientific evidence and revalidation are

pertinent for this.
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