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Methods: Descriptive case design for implementation and evaluation of oral assessments and
oral hygiene. Incidence of VAP and the cost of oral care supplies before and after implementation
was compared. Staff responses were elicited both pre- and post-implementation.

Results: Incidence of VAP fell significantly from 4.21 to 2.1 per 1000 ventilator days (p =.04).
A cost savings of 65% was noted on a monthly basis for oral hygiene supplies. Staff reported
increased satisfaction in providing oral hygiene with a combination of oral care products.
Conclusions: A significant reduction in VAP was noted using the BOCP. The BOE guided indivi-
dualised oral care with contemporary supplies, including a tongue scraper, electric toothbrush,
non-foaming toothpaste and oral moisturisers. Cost-effective, comprehensive oral care appears
to be effective in reducing VAP. Further studies are needed to assess impact of oral hygiene on
oral health and patient comfort.
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Implications for Clinical Practice
e Poor oral hygiene contributes to deterioration of oral health and increases incidence of VAP.
e A simple bedside oral exam provides a surrogate marker for oral health and can be used to guide oral care in critical
care settings.
e The Barrow Oral Care Protocol is a cost-effective method of providing oral hygiene and reducing VAP among ICU
patients.
e A tongue scraper, electric tooth brush, non-foaming toothpaste and oral moisturiser are key components in providing
oral hygiene for hospitalised patients.
Introduction indicators of overall oral health on a continuum scale ranging

Hospitalisation negatively impacts patients’ overall oral
health as evidenced by an increased accumulation of
biofilms and dental plaque, deterioration in mucous mem-
branes and colonisation with potential respiratory pathogens
(Needleman et al., 2012; Terezakis et al., 2011). Prehospi-
talisation neglect or trauma, ineffective oral care during
hospitalisation or both worsen the oral environment of
patients who are already critically ill, further emphasis-
ing the need for effective oral care. Despite a significant
relationship to systemic health, oral assessments and opti-
mal oral care practices in the critically ill are lacking (Ames,
2011). Although intensive care unit (ICU) nurses under-
stand the importance of oral care, providing such care to
ICU patients may often be neglected (Fitch et al., 1999;
Furr et al., 2004). Well-documented changes in oral health
among intubated patients may have an adverse effect on
patient outcomes (Dennesen et al., 2003; Munro et al., 2006;
Terezakis et al., 2011). Cost-effective oral hygiene may
result in improved oral health and comfort in the critically
ill.

Literature review

A complex integration exists to maintain oral health and
wellness. In a healthy mouth, saliva is produced and
secreted by the salivary glands at a rate of 500mL
to 1.5L per day, with production noted to be highest
when standing and lowest when recumbent (Dawes, 1996;
Stonecypher, 2010). When saliva is normal in quantity and
composition, it cleanses the mouth, moisturises mucous
membranes, lubricates food during mastication and acts as
a removal mechanism for microorganisms, thereby main-
taining integrity of the teeth and soft tissues (Dennesen
etal., 2003; Fitch et al., 1999). The tooth surface is uniquely
defined by its non-shedding characteristics of oral bacteria
compared to the natural shedding surface of oral mucosa
(Mager et al., 2005). Consequently, when teeth are not
cleaned, the tooth surface may harbour pathogenic orga-
nisms leading to the development of thick biofilms and an
increased microbial burden of pathogens (Marsh and Devine,
2011).

Despite the growing consensus that oral care is a com-
ponent of critical care, measures of oral health status for
ICU patients are underreported in the critical care literature
(Abidia, 2007; Berry and Davidson, 2006). Oral health assess-
ments conducted during hospitalisation can be viewed as

from poor health to excellent health. The Oral Assessment
Guide (OAG) (Eilers et al., 1988), based upon eight items
with each item rated on a three-point scale, was origi-
nally developed to assess the oral health of patients who
received stomatotoxic treatments. It has since been modi-
fied for use in several healthcare settings (Chalmers et al.,
2005; Hallberg and Andersson, 2011; Talbot et al., 2005).

The Bedside Oral Exam (BOE) (Fig. 1), modified from the
OAG with permission, has been used as a measure of oral
health for neuroscience ICU patients (Prendergast et al.,
2012). Total BOE scores range from 8 (excellent oral health)
to 24 (poor oral health). The item ‘‘voice’’, included in
the original OAG (Eilers et al., 1988), was replaced with
the category ‘‘odour’’. Foul odour, formed from bacte-
ria most commonly found over the dorsal surface of the
tongue, serves as an indicator of oral health (Outhouse
et al., 2006). The oral health of hospitalised patients is vul-
nerable to exogenous threats, endogenous threats or both
(Fig. 2). External threats include artificial airways, ambient
air and effects of medications (Abidia, 2007; Fitch et al.,
1999). Airway devices, which are necessary to maintain
a patent airway, mandate that the mouth be exposed to
air constantly, which dries oral mucosal surfaces and the
tongue while increasing dental plaque (Munro and Grap,
2004). Dried mucosal areas under the endotracheal tube
have been reported to tear upon extubation (Schweiger and
Lang, 1981). Commonly administered medications such as
narcotics, antihypertensives, benzodiazepines and diuretics
may result in, or worsen, a xerostomic state (Munro and
Grap, 2004). Sodium lauryl sulfate, a common detergent
agent, is an ingredient in many toothpastes and results in
a foaming action. If the toothpaste is not adequately rinsed
from the mouth, residual amounts dry and harden on the
mucosal surface, thereby blunting future efforts to clean the
mouth and associated structures (Herlofson and Barkvoll,
1996).

Endogenous threats, such as haemodynamic instability,
fever and stress during critical illness, can also compromise
oral health. Patients who have experienced volume loss from
trauma or operative procedures have decreased tissue per-
fusion which results in xerostomia (Labeau and Blot, 2011).
Complications such as fever and diarrhoea, combined with
an inadequate fluid intake, can result in a decreased pro-
duction of saliva, thereby worsening xerostomia (Dennesen
et al., 2003). Such threats, together with improper or poor
oral hygiene, foster growth of bacterial deposits along gingi-
val crevices and cause inflammation. If left untreated, these
areas may serve as a portal for infection and further result in
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The Bedside Oral Exam and the Barrow Oral Care Protocol 3
Bedside Oral Exam (BOE)
Perform each Shift
Numerical and Descriptive Ratings
Category Methods of
Measurement 2 )
Moderate Dysfunction
Swallow Observe while patient swallows, Normal swallow Pain or difficulty with swallow Unable to swallow
check gag reflex (intubated, absent gag)
i Ob | Smooth, Dry or Ulcerated
Lips serve - pink cracked or bleeding
L' Coated or loss B Blistered
i i | of papillae || Blistered,
Tongue Observe appearance of tissue P1nl§1,1mo1st, with shiny cracked, or
papillae present . 3 :
appearance, with | § bleeding
or w/o redness
Observe
: Use tongue blade, touching i .
Saliva the center of tongue and floor Watery Thick or ropy Absent
of mouth (optional)
Mucous : . . Red or coated, Ulcers with
Mosbisnos Observe appearance of tissue Pink, moist 10 ulcers or wio bleeding
Observe Edema, with or
P Use tongue blade, may gently . . "W w/o redness; ;
CER press tissue with tip of blade Pink, firm W' ¥ | | withorw/o Blesdy eastly
(optional) i_“ bleeding
Teeth or Observe appearance of teeth | Clean or "W Local debris General debris,
dentures or denture { no teeth (between teeth) decay
Odor Smell Normal Slightly to moderately foul Strong foul odor

Modified from: Eilers, et al. (1988) "Development, testing, and application of the oral assessment guide." Oncol Nurs Forum 15(3): 325-30.

Figure 1

The Bedside Oral Exam.

Oral assessment guide text from Eilers Oral Assessment Guide and Oral Care Protocol, The Japanese Journal of Nursing Arts,
58(1):12—16, 2012. Modified with permission from University of Nebraska. Some of the photographs from Masumi Muramatsu: Eilers
Oral Assessment Guide and Oral Care Protocol. Kango Gijyutsu. January 2012: 12—16. Modified with permission from Kango Gijyutsu.

subgingival inflammation and destruction of the bone (peri-
odontitis) (Labeau and Blot, 2011). Periodontitis has been
implicated as a contributing factor in the worsening of a
number of systemic diseases, including (but not limited to)
cardiovascular disease, bacterial pneumonia and premature
babies with low birthweight (Fowler et al., 2001; Labeau
and Blot, 2011; Li et al., 2000).

For optimal oral care, oral hygiene should include a
combination of debridement and moisturisers. Given the
host of threats to oral health for hospitalised patients,
tooth brushing twice daily to reduce oral debris, biofilms
and dental plaque remains the mainstay of oral health.
Tooth brushing has been described as the single most
important oral hygiene activity (Sweeney, 2005). Dur-
ing the past decade, electric toothbrushes have been
reported as superior to manual toothbrushes in plaque
reduction and improved gingival health (Haffajee et al.,
2001; Heanue et al., 2003). Debridement of the tongue
via scraping is also advocated in the outpatient set-
ting as a means to reduce halitosis due to bacterial
load along the dorsal surface of the tongue (Rosenberg,
1996).

With varying degrees of success, saliva substitutes, oral
moisturizing agents and various rinses have all been pro-
moted as methods to maintain oral hydration for the ill
or intubated patient (DeKeyser et al., 2009; Hsu et al.,
2011). A moisturising gel substitute, Oral Balance® (Glax-
oSmithKline, Philadelphia, PA) has been recommended
for mucous membranes as it contains two antimicrobial
enzymes normally found in saliva, lactoperoxidase and
glucose oxidase (Jones, 2005). Oral Balance Gel® stud-
ied in conjunction with Biotene® dry mouth toothpaste
has been found to be effective (Warde et al., 2000).
During a two-year randomised controlled trial, the Bar-
row Oral Care Protocol (BOCP) was found to be superior
in maintaining oral health during intubation compared to
standard oral care using the BOE (Prendergast et al.,
2012).

Aim

The aim of this study was to translate the evidence-
based BOE and the stratified BOCP into practice for adult
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Figure 2 Threats to oral health during hospitalization and intubation. Numerical scale represents the BOE scale for oral health

assessments; ‘'8’ indicates good oral health.
Used with permission from Barrow Neurological Institute.

ICU patients. Additionally, researchers sought to moni-
tor quality improvement data for ventilator associated
pneumonia (VAP) rates, cost of supplies and nursing staff
response.

Methods
Setting
The study included 32 beds in mixed adult inten-
sive care units in a large, urban tertiary referral
hospital in the Southwestern United States. The
nurse-to-patient ratio was 1:2 and patient care

technicians were available to assist with bedside

care.

Study design

A quality improvement, descriptive case design was used
to direct the implementation and evaluation of the BOE
and BOCP. The first phase was pre-implementation and
guided by the formation and subsequent recommendations
of an Oral Health Initiative Committee. Volunteer mem-
bers of this group included: a nurse researcher, members of
the hospital Infection Control Department, physicians from
Infectious Disease and Pulmonary Critical Care, VAP commit-
tee chair, Clinical Nurse Specialists (CNS) and the Director
of Materials Management. The second phase was the imple-
mentation of the BOE and the BOCP. Analysis was performed
in several different areas, including: routine comparative
data to assess VAP rates before and after implementa-
tion, cost comparisons of previously used oral care supplies
versus new oral hygiene supplies and quality of oral hygiene
as reported through nurse interviews to a dental hygien-
ist.

Phase | — preparation

Using the Institute for Health Care Improvement prob-
lem solving methodology of ‘‘plan-do-study-act’’ (Berwick,
1996), experts representing clinical and management excel-
lence formed an Oral Health Initiative Committee. Members
of this multidisciplinary committee agreed to review the
applicability of oral assessments and protocols, eval-
uate potential changes in practice and participate in
periodic evaluations. The committee agreed to present
the BOE and stratified BOCP to hospital-wide medi-
cal and nursing committees. The critical care, internal
medicine, trauma and VAP prevention committees together
with nursing shared governance, nursing practice and
education, and nursing leadership unanimously approved
the proposed changes in bedside assessments and care.
Members of the Oral Health Initiative Committee were
divided into three subgroups to accomplish the fol-
lowing: purchasing new oral care products, developing
educational strategies and monitoring quality improvement
data.

Adoption of the BOCP required three new oral care
products: a tongue scraper, an electric toothbrush and an
oral moisturiser. The selected tongue scraper had a low-
angled, slim profile to provide a nontraumatic means of
removing soft debris and bacteria from the surface of the
tongue. The Oral B Vitality® toothbrush, a battery-powered
electric toothbrush with a 2-minute timer, was chosen for
all intubated patients (Procter and Gamble, Cincinnati,
OH). Paediatric toothbrushes remained in stock for non-
intubated patients. Oral Balance® was selected because
its gel-like consistency effectively moisturizes the tongue
and oral mucosa. Biotene® toothpaste (GlaxoSmithKline,
Philadelphia, PA) is a commercially available, non-foaming
toothpaste for xerostomia and was used exclusively for all
patients.
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All CNSs attended three sessions to learn components
of oral health, the BOE and the BOCP. Strategies to edu-
cate staff were mutually decided by the CNSs together
with a registered dental hygienist (RDH). Educational plans
included preparation of inservices, construction of colour-
coded handouts, pictures showing oral health, creation of a
‘Frequently Asked Questions’ series to follow initial educa-
tion and a competency module. The BOE was incorporated
to the electronic medical record as an automatic addi-
tion to every patient’s vital sign record. The cumulative
BOE score guided subsequent oral care therapy during the
shift.

Phase Il — implementation

Based on the work completed in Phase I, the director of
Materials Management coordinated the purchase of new oral
care supplies. After six months of negotiation, the manu-
facturer agreed to allow and establish distribution channels
to the hospital. Previously, electric toothbrush manufac-
turers had established distribution exclusively to retailers
and dental offices. All staff underwent an initial compe-
tency evaluation. Laminated, double-sided handouts that
illustrated the BOE, the BOCP and ‘‘how-to’’ information
detailing the cleaning and storage of supplies were provided
to all staff. Periodic oral hygiene rounds were conducted
by the CNSs in assigned units to clarify BOE findings. Addi-
tional instructions regarding new oral hygiene products were
provided.

The stratified BOCP (Fig. 3) consisted of increasingly
comprehensive measures based on the total BOE score. Non-
intubated patients with good oral health scores (BOE 8—10)
received the basic oral care protocol consisting of tongue
scraping, brushing with a paediatric toothbrush and a thin
layer of petroleum jelly applied to lips twice daily. If a
patient had moderately impaired oral health (BOE 11—14),
mucosal care was performed every 4hours in addition to
the basic oral care protocol. All intubated patients, or
those with significant deterioration (BOE 15—24), received
an electric toothbrush. Staff was instructed to tilt the tooth-
brush towards the gums at a 45° angle to allow the head
of the toothbrush to clean the tooth surface and gumline
effectively. One hour after brushing, a chlorhexidine-soaked
swab was used to paint the entire oral cavity. Mucosal
care was provided every 2 hours for these patients. Regard-
less of the type of toothbrush that was used, staff were
instructed to clean the toothbrush and scraper by rinsing
them under warm water and placing them in a clean, dry
emesis basin. The emesis basin was covered with a dry wash-
cloth to prevent contamination from ambient air particles
and was placed in the patient’s bedside cabinet to further
protect and isolate its contents. Pictures depicting proper
and improper storage of oral care supplies were included in
the oral care protocol for reference and reinforcement.

During several oral care inservices, an RDH offered bed-
side strategies to assist in the education of the BOE and oral
care. Nurses were instructed to use the thumb and index
finger in the mucobuccal fold to raise or lower the lip for
visualisation of the oral tissue. The RDH remained available
to staff on a periodic basis to assist with additional questions
and serve as a consultant on problematic patients.

Following the introduction of the BOE and individualised
oral hygiene protocols, periodic oral hygiene rounds were
conducted by the CNSs in assigned units. Ongoing clarifica-
tion of BOE findings and additional instructions on the oral
hygiene products were provided.

Analysis

VAP rates were calculated by members of the hospital’s
Infection Control Committee using the National Healthcare
Safety Network report structure. Summary statistics of VAP
rates from 2011 to 2012 were compared. The Z test was used
to compare proportions; a p-value of .05 or less considered
statistically significant. A cost analysis was performed by
materials management to compare the cost of products used
for the BOCP to those previously used for oral care. Feed-
back from bedside staff was elicited over a six month period
during staff meetings and during one-on-one clinical rounds
conducted by CNS staff and the RDH. The staff responses
were reviewed, and additional educational strategies devel-
oped to facilitate oral care were adopted accordingly.

Results

VAP

Significant differences were noted in VAP rates after the
BOE and the BOCP were implemented. The proportion of
VAP rates was reduced from 4.21 per 1000 ventilator days
in 2011 to 2.1 per 1000 ventilator days in 2012 (p=.04).
Year-to-date cumulative VAP occurrences were 18 in 2011,
compared to 10 in 2012.

Cost

Cost comparisons yielded significant savings using the BOCP.
Average monthly costs for the Sage Oral Suction Q-Care
Product® in 2011 protocol were $4000.00. Following intro-
duction of the new supplies, the average monthly cost in
2012 was $1453.00, a savings of 65%. The greatest cost
savings was the result of replacing the Sage Oral Suction
Q-Care products (prepackaged, disposable supplies consist-
ing of foam swabs, a paediatric suction toothbrush and
various rinses) with an electric toothbrush complete with
a 2minute timer. The cost of the tooth brush was a one-
time charge of $8.54. The cost of a tongue scraper at $0.74
was an additional expense in the armamentarium of oral
hygiene supplies. However, its effectiveness in promotion of
tongue health and reduction of odour justified the expense
and together with the non-foaming toothpaste, resulted in
improved cleanliness of teeth and gingival margins upon
inspection by the RDH.

Staff response

The introduction of the BOE and the BOCP was initially met
with mixed responses from bedside nursing staff. While the
scientific rationale of performing an assessment was under-
stood, staff verbalised feelings of frustration with being
asked to perform an additional assessment. Furthermore,

Please cite this article in press as: Prendergast V, et al. The Bedside Oral Exam and the Barrow Oral Care Protocol: Translat-
ing evidence-based oral care into practice. Intensive Crit Care Nurs (2013), http://dx.doi.org/10.1016/j.iccn.2013.04.001



dx.doi.org/10.1016/j.iccn.2013.04.001

+Model
YICCN-2277; No. of Pages9

6 V. Prendergast et al.
Barrow Oral Care Protocol
Protocol 2:
Score 11-14
Moderate
Dysfunction
Brush teeth q 12 hours / / ‘/
Oral Care Oral mucosal care prn q 4 hours q 2 hours
1 hour after toothbrushing
CHG - - swab CHG along gum line
and surface of tongue
Brush teeth Oral mucosal care
Rinse mouth or swab with damp sponge. Rinse mouth or swab with damp sponge.
Scrape tongue from back to front. Use new, dampened sponge and apply OralBalance® to tongue, oral mucosa.
Use Biotene®, brush back to front, inside/outside for 2 minutes. Apply thin layer of petroleum jelly to lips*.
Metiods Conclude' with mucosal care fo'r comat(bJse*patlents‘ If hardened debris present:
pplythiniayerof pekrolenm jelly 1o ips®, Saturate sponge with OralBalance® and swab areas of debris.
Wait 1 minute and swab or scrape to remove.
Rinse.
Apply fresh application of OralBalance®.
*Per PCCM - thin layer of petroleum ok for patients on O2 and ventilator approved.
Tongue scraper, Biotene toothpaste,
e petroleum jelly Store supplies in covered emesis basin.
amlin Pediatric toothbrush, electric toothbrush Emesis basin placed in drawer or cabinet.
(if ETT/trached), swabs . . B
Storage NO ORAL CARE SUPPLIES in bath basin. *
Oral Balance - Protocol 2, 3
CHG - If intubated, and/or Protocol 3
Denture Brush dentures every 24 hours.
Care Keep in covered container (in water).

Figure 3
Used with permission from Barrow Neurological Institute.

staff reported never having received formal education in
providing oral hygiene. The RDH developed the following
strategies to improve the techniques of oral care includ-
ing: (1) lubricate patients’ lips before oral care is provided.
(2) Dampen an oral swab with Oral Balance® to loosen and
remove dried secretions. For hardened debris, apply lubri-
cant and leave undisturbed for two to three minutes to
soften the debris. Remove secretions with a dry oral swab
brought from the back forward to the lips. (3) Apply lubri-
cant to the dorsal surface of tongue (as needed) and clean
the tongue with soft strokes from the back to the front.
The scraper may need to be wiped off intermittently if
secretions are copious. (4) Regardless of whether an elec-
tric toothbrush or a manual toothbrush is used, two minutes
of brushing are necessary for proper debridement of teeth
and stimulation of gingival tissues. If possible, the lingual
aspects of the teeth are brushed first, starting with the back
teeth, then occlusal. Progressing from the back to the front,
facial surfaces in the front are the last to be brushed as this
is the easiest area of the mouth to brush. Patients cannot
bite the care provider during oral care if the fingers remain
in the inner cheek fold when retracting the lip. Oral bite
blocks may be inserted horizontally and turned vertically

© 2012, BNI

The Barrow Oral Care Protocol. Stratified oral care protocols 1—3 based on BOE score. CHG, chlorhexidine.

once between the teeth to minimise biting on the endotra-
cheal tube or toothbrush during oral hygiene. The nursing
staff reported significant increase in satisfaction in perform-
ing oral care armed with products deemed superior. While
the use of a tongue scraper was novel in the hospital, many
staff reported using one at home for their own oral hygiene
needs. The Biotene® toothpaste was acknowledged as being
easy to rinse from the teeth and mucous membranes. Addi-
tionally, staff was not confronted with the increased volume
of suds as seen with standard toothpaste or hydrogen per-
oxide in previously supplied pre-packaged kits. There were
no reports of mechanical issues with the electric tooth-
brushes. Staff reported them being easy to use and felt that
patients’ mouths were cleaner overall. Furthermore, staff
reported that the use of the electric toothbrush allayed con-
cerns about the degree of pressure required in providing oral
care.

Discussion

A descriptive approach was used to introduce the BOE and
the BOCP and evaluate the merits based on VAP rates, cost
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savings and nursing feedback. Representation by knowledge-
able stakeholders on the Oral Health Initiative Committee
was crucial to the evaluation of strengths and weaknesses
of the proposed oral hygiene project and to define expecta-
tions for success (Grol et al., 2004). Results obtained during
this study underscore the difficulty required in translating
evidence-based guidelines into practice. The dedication of
practitioners and leadership within the organization was
critical to success, especially when confronted with barriers
of reportedly unobtainable products (Melnyk and Fineout-
Overhold, 2010).

Daily oral assessments have been previously recom-
mended to guide oral hygiene in critical care settings (Fitch
et al., 1999; Treloar and Stechmiller, 1995). The BOE pro-
vided a narrative and visual reference for bedside staff.
The inclusion of odour as part of oral health assessments
has been reported as a valid indicator of poor oral health
(Outhouse et al., 2006; Sjogren and Nordstrom, 2000). The
combination of the colour-coded assessment scale and cor-
responding pictures of the BOE provided the necessary
framework to reinforce and sustain the practice of oral
health assessments. While the BOE is rapid, easy to per-
form and appears reliable (Prendergast, 2012), additional
investigations of reliability and validity aspects should be
conducted as difficulties in assessments may be accentuated
by presence of the endotracheal tube.

The conversion to evidence-based oral care products was
supported by literature from outpatient settings, microbiol-
ogy and dental sciences (Haffajee et al., 2001; Jones, 2005;
Marsh and Devine, 2011). Brushing the teeth with toothpaste
has long been promoted as the mainstay for promotion of
tooth and gingival health for hospitalised patients (American
Association of Critical-Care Nurses, 2008; Howarth, 1977;
Schweiger and Lang, 1981). The teeth, being the only
non-shedding surfaces of bacteria in the body, require
debridement of biofilm in order to prevent build-up of
plaque which lends itself to retention of pathogenic respi-
ratory pathogens. While few randomised controlled trials
have been conducted specifically to address electric tooth-
brushes among critically ill patients (Needleman et al.,
2011; Prendergast et al., 2012), electric toothbrushes have
demonstrated their superiority in plaque removal and are
able to better clean gingival crevices when compared to
manual toothbrushes (Terezhalmy et al., 2005). In addition,
evidence indicates the effectiveness of a tongue scraper in
reducing bacterial concentrations (Outhouse et al., 2006).

Scientific literature has investigated practices of oral
hygiene in response to the association between poor oral
health and VAP (Fourrier et al., 1998; Scannapieco et al.,
2003). When oral hygiene is ineffective or neglected,
complications may be manifested locally and systemically
(Scannapieco and Mylotte, 1996; Treloar and Stechmiller,
1995). Nosocomial bacterial species have been found to be
genetically indistinguishable from tracheal aspirates under-
scoring the fact that the teeth, gingival margins and tongue
may be reservoirs of bacteria responsible for nosocomial
pneumonia (Heo et al., 2008). Therefore, it follows that a
comprehensive oral care protocol directed towards promo-
tion of oral health is a critical component to reducing the
burden of nosocomial organisms. Improved oral hygiene may
result in decreased risk of VAP, thereby improving patient
outcomes and decreasing hospital healthcare costs. The

BOCP demonstrated significant cost savings. The projected
cost of VAP in billed charges per patient averages $40,000
USD more compared to ventilated patients without VAP,
thereby underscoring the significant cost savings with the
BOCP (Rello et al., 2002; Restrepo et al., 2010). As a result,
the BOE and the BOCP have been implemented across every
department in the 550 bed hospital.

Proper oral hygiene is a critical task provided by nurses;
it is those nurses’ responsibility to maintain this aspect of
the patients’ health when the patients are unable to do
it themselves (McCloskey et al., 2003). Patients who can-
not adequately perform oral care bear the burden of oral
health deterioration and pain if their hygiene needs are
unattended. To meet basic hygiene needs, nurses need to
perform oral assessments and provide oral hygiene with
products proven to provide superior care. However, ICU
nurses continue to use foam swabs as the main tool for clean-
ing teeth, gingiva and mucous membranes (Cutler and Davis,
2005; Grap et al., 2003). This practice persists in the United
States and Europe despite ICU nurses’ acknowledgement of
the superiority of a toothbrush over a swab (Binkley et al.,
2004; Rello et al., 2007).

To provide cost effective, improved oral hygiene, health-
care workers must use a combination of products to achieve
necessary debridement of biofilms and plaque together
with use of non-drying toothpaste and oral moisturisers
to maximise oral health. Studies which investigate only
one component of oral hygiene (e.g., tooth brushing) as
a measure of success in combating VAP, fail to address
the complexity of meeting oral health needs of the hospi-
talised patient. We have demonstrated the ability to provide
improved oral hygiene, at a lower cost, to achieve a signifi-
cant reduction in the incidence of VAP.

Conclusion

Oral assessments can serve as a surrogate marker of oral
health upon which oral care may be individually tailored.
This initiative was associated with a 50% reduction in VAP,
decreased oral care supply costs by 65%, improved staff sat-
isfaction and reported compliance with oral hygiene. The
use of a tongue scraper, previously unreported in critical
care oral hygiene protocols and electric toothbrush provided
a non-traumatic means of removing debris from tongue and
teeth surfaces.

Critically ill patients are unable to independently per-
form self-care activities such as oral care, making the oral
hygiene by nursing staff essential. Staff education raised
awareness of patients’ vulnerability in maintenance of oral
health against the backdrop of exogenous and endogenous
threats. This further supported the incorporation of the BOE
and the stratified BOCP into daily practice.

Promoting and maintaining the oral health of critically
ill patients can be accomplished through a comprehensive
oral care protocol using a bedside assessment tool (Chan
et al., 2011). Oral hygiene interventions have been reported
to reduce the incidence of VAP (Scannapieco et al., 2003).
However, the primary endpoint of VAP should not be the
sole indicator of oral hygiene efficacy. Too little attention
has been focused on efficacy of oral hygiene practices,
patient comfort and prevention of oral tissue degradation
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and should be further explored for patients in a variety of
ICUs and hospital wards. When applicable, focus should also
include preoperative oral hygiene protocols for patients who
are expected to require intubation during the postoperative
time period.
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