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Abstract: Oral health is an underestimated factor affecting overall human health and quality of life.
Long-term enteral or parenteral nutritional treatment requires not only regular assessment of access
routes, the patient’s nutritional status, and tolerance to the selected method of nutrition but also
of oral health. This article discusses the connections between the influence of chewing function,
salivation, and xerostomia on the health of the oral cavity of patients on long-term enteral and
parenteral nutrition. In addition, the role of nurses in assessing oral health is presented as well as
crucial elements of a comprehensive oral assessment in a nursing care plan. Patients receiving long-
term enteral and parenteral nutrition have an increased risk of developing oral diseases. Increasing
knowledge about the factors affecting oral health among nurses is crucial to provide appropriate
care for patients requiring long-term nutritional treatment with omission of the natural route of food
intake. Regular assessment of oral health by nurses should be an important aspect in long-term

nutritional treatment recommendations.
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1. Introduction

The assessment and care of the oral cavity has been an important element in the care
of patients in intensive care units. Its effectiveness in preventing ventilation-associated
pneumonia (VAP), aspiration pneumonia, or hospital-acquired pneumonia (HAP) has been
confirmed by many clinical studies [1]. A recent systematic review and meta-analysis
revealed that there is some evidence to confirm that patients with poor oral health have an
increased risk of severe COVID-19 infection [2].

Concern for oral health is also very important in the care of patients receiving long-term
enteral and parenteral nutrition. Enteral nutrition (EN) therapy has long been recognized as
the standard in nutrition treatment and is an invaluable alternative in the case of significant
difficulties in naturally consuming food through the mouth. The supply of nutrients to
the gastrointestinal tract requires the placement of a feeding tube or catheter or creating a
stoma. The greatest benefit of enteral feeding is the maintenance of gut stimulation and
integrity [3]. Parenteral nutritional (PN) treatment is primarily used in patients with chronic
intestinal failure who suffer from a significant impairment of one of the basic functions: the
absorption of essential nutrients from the gastrointestinal tract. Therefore, patients must
directly receive proteins, carbohydrates, fats, electrolytes, vitamins, trace elements, and
fluids into the bloodstream via a central venous catheter [4].
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Enteral or parenteral nutritional treatment can be provided both in the short and long
terms. The administration of enteral or parenteral nutrition for more than 6 months is
defined as long-term medical nutritional therapy [5].

The omission of the natural route of food intake not only deprives the patient of the
pleasure of eating but is also associated with the risk of complications and accompanying
unpleasant sensations. Impaired masticatory function, regardless of the cause, is an impor-
tant factor causing oral health problems, and patients, as well as their caregivers, are often
unaware of the importance of oral health as an important component of overall health [6].
Lack of regular exogenous mechanical (chewing food) or chemical (taste) stimulation re-
duces saliva secretion, which leads to prolonged carbohydrate removal, accumulation of
food debris and plaque, decrease in saliva pH, and dysbiosis [7]. Moreover, the occurrence
of xerostomia may additionally lead to inappropriate oral hygiene behaviors [8].

Existing recommendations for long-term enteral and parenteral nutrition address
many aspects of nutritional therapy, but none of the documents address oral hygiene or the
systematic assessment of oral health [9-11]. Systematic oral health assessments and correct
diagnoses of oral diseases provide an opportunity for effective treatment at an early stage.
Nurse participation in oral health assessment can act as important support in providing
comprehensive health care to patients on long-term enteral or parenteral nutrition.

The aim of this study was to raise awareness of the importance of assessing the oral
health status of patients on long-term enteral or parenteral nutrition, to highlight the role
of the nurse in this regard, and to discuss selected factors such as chewing stimulation,
salivary secretion, and xerostomia, which can have a significant impact on oral health in
this patient group.

2. Oral Health Status in Patients Receiving Long-Term Nutritional Treatment

Oral health is an important part of a person’s physical and mental health. It has been
shown to have a significant relationship with many chronic diseases and can affect dietary
choices, ability to communicate, and functioning in society [12]. Oral health status is closely
related to the functioning of swallowing. The longer enteral or parenteral nutrition is
used, the greater the risk of deteriorating oral health status, thus resulting in an impaired
swallowing mechanism. In 2022, Drancourt et al. [13] published a systematic review of
the literature, searching for associations between oral health status and oropharyngeal
dysphagia in people aged over 65 years, including dental status, saliva secretion, and
oral motility. They found evidence that a reduction in tongue strength and poor tongue
mobility were significantly associated with decreased swallowing ability. It is now known
that keeping the masticatory organs, especially the teeth, in good condition has a lifelong
impact on overall health. The majority of patients receiving EN are unable to orally take
food, so require additional supportive care. The level of oral hygiene in many of these
patients is very poor [14]. The duration of enteral feeding implies a deterioration in oral
health indicators. In a study carried out at the Outpatient Clinic of Artificial Nutrition
in Portugal, patients showed poor oral health before the start of feeding by gastrostomy.
During three months of exclusive enteral feeding via percutaneous endoscopic gastrostomy
(PEG), all studied oral health indicators, such as mucosal, gingival, dental, and plaque
status, deteriorated [6].

In the long-term parenteral nutrition patient population, oral health status is of sig-
nificant importance and can affect overall outcomes. A prospective study with 52 home
parenteral nutrition patients revealed that the accumulation of multiple risk factors, such as
chronic malabsorption, dehydration, multidrug therapy, and symptoms of xerostomia, com-
bined with nutritional therapy, increased the incidence of dental disease and oral infections.
A total of 17 (33%) of the patients experienced a change in their previous pattern of dental
attendance, with 14 (27%) attending less frequently and 3 (6%) attending more often [15].
Furthermore, the presence of candida infections of the mouth may have a significant impact
on catheter-related bloodstream infection (CRBSI) and pose a serious threat to the health
and life of the patient [16].
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The profile of patients requiring enteral and parenteral nutrition has changed over
the years. They tend to be older patients, over 65 years of age, and have serious comor-
bidities [6,17]. Aging and severe comorbidities affect oral self-care [18]. This condition
has been observed by Lopes et al. where 30 out of 40 patients on enteral feeding through
PEG experienced difficulties with oral self-care and were dependent on caregiver support
for oral care. Considering these changes, the approach to dental care for elderly patients
requiring long-term nutritional therapy should take into consideration their health status
and self-care capacity [6].

3. Oral Microflora

The human oral cavity is not a homogeneous ecosystem. The oral microflora begins to
form during early childhood and changes throughout life. In the early neonatal period, a
large part of the oral microflora comes from the mother, e.g., Lactobacillus spp., Staphylo-
coccus spp., Streptococcus spp., Bifidobacterium spp., or Gram-negative rod-shaped bacteria
of the Enterobacterales. With time, the human bacterial flora begins to stabilize, and its
composition depends on exogenous factors, such as living conditions and the type of food
and endogenous factors, such as health or genetic conditions [19]. Bacteria included in the
oral microflora in adults show a specific topography, colonizing the tongue, teeth, hard
palate, gingival pockets, and oral mucosa (Table 1).

Table 1. The most common microflora in the oral cavity of adults.

Habitat Genera/Predominant Bacterium

Candida albicans (corners of the mouth)

Micrococcus spp.

Lips Corynebacterium spp.

Neisseria spp.

Staphylococcus spp.

Streptococcus salivarius

Peptostreptococcus spp.

Veillonella spp.

Actinomyces viscosus

Tongue Capnocythophaga spp.

Lactobacillus spp.

Treponema spp.

Fusobacterium spp.

Actinomyces viscosus

Streptococcus mittis

Buccal mucosa (cheek) Capnocytophaga spp.

Fusobacterium spp.

Prevotella intermedia

Actinomyces spp.

Lactobacillus spp.

Streptococcus spp.
Palate P PP

Veillonella spp.

Candida spp.

Bacteroides spp.
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The flora that colonize the oral cavity include both commensal and pathogenic bacteria.
Adequate oral hygiene and a balanced diet help to maintain the balance between microor-
ganisms. Changing any factor may create an environment in which the balance of the
number of microorganisms is disturbed, which results in the multiplication of pathogenic
bacteria. Elderly patients with limited chewing and swallowing ability, ill-fitting dentures,
or poor oral hygiene are particularly exposed to oral dysbiosis processes [20].

Oral food intake plays an important role not only in nutrition but also in maintaining
the microbiological balance in the complex oral and gut ecosystem. Katagiri et al. observed
that the reinitiation of oral nutrition for poststroke patients significantly changed the
composition of the oral microbiota, but not that of the gut microbiota. They found that
there was a change in the interaction between microbiome species and an increase in
the activity of Lactobacillus salivarius, which can inhibit the colonization of Helicobacter
pylorii in the stomach. They suggested that administering L. salivarius can prevent dental
caries and periodontitis [21]. Parenteral nutrition is one of the factors influencing the
composition of the oral microbiota, for example, by reducing the amount of secreted saliva,
which, in addition to moisturizing the mucosa, has bacteriostatic and bactericidal effects.
Moreover, patients on PN, not consuming food orally or consuming a negligible amount of
food, show serious negligence of oral hygiene, resulting from the erroneous impression
that oral hygiene is not required if their mouth is not used for food consumption [15].
Microbial changes in the oral cavity that are associated with poor oral hygiene disrupt the
intestinal flora balance, which can lead to inflammatory bowel disease (IBD). Additionally,
periodontal disease caused by P. gingivalis can lead to the destruction of the intestinal barrier
and trigger a systemic inflammatory response and aggravate other systemic diseases [22].

4. The Importance of Chewing

Chewing is the first and crucial step in digestion and requires the coordination of
the tongue, facial muscles, jaw, and teeth. It is an important process not only because of
food intake: the masticatory apparatus is significantly related to the process of speech
production and has an impact on general health. Chewing stimulates the production of
saliva, which indirectly influences digestive functioning [23].

In the case of enterally and parenterally fed patients, maintaining the masticatory
apparatus in good condition is of great importance. The inability to orally take food or
insufficient food intake may result in higher rates of caries, decreased antimicrobial activity
of the saliva, drying out of the oral mucosa, adherence of thick sputum to the palate, and
neglecting oral hygiene during periods of underlying disease activity [24].

Masticatory performance problems have been associated with loss of teeth, wearing
removable dentures, reduced salivation, tongue disease, loss of muscle mass, and increased
nutritional deficiencies [25]. Therefore, maintaining the chewing function in good condition
is recommended, especially for older patients. Effective chewing does not require oral
intake, especially when this is impossible or significantly restricted. Exercises to improve
oral muscle strength are simple to perform and consist of chewing exercises with sugar-free
chewing gum; clenching, holding, and biting exercises with a chewing aid apparatus; and
stretching exercises for the muscles of the face and tongue [18]. Chuhuaicura et al. [26]
reported that chewing or sucking a piece of sugar-free mint-flavored gum was associated
with an immediate better cognitive performance, improved word memory score, and better
spatial memory. An increase in blood flow in the brain was also observed, which may
reduce the risk of cognitive impairment.

5. The Role and Functions of Saliva

Saliva is a dilute aqueous solution that consists of organic and inorganic components
and plays an important role in maintaining the microbiological balance in the mouth. The
high water content of saliva helps to moisturize the food and makes it easier to chew.
The secretion of saliva is controlled by the autonomic nervous system, and the amount of
saliva produced depends on the type and intensity of stimulation. Under physiological
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conditions, an adult produces 0.5 to 1 L of saliva per day. The main stimulator of salivation
is food, and much larger amounts are produced before, during, and after meals. During
sleep, physiological saliva secretion is reduced [25].

Based on the physiological characteristics of the functioning of the salivary glands,
saliva has many important functions, such as protecting the teeth and soft tissues against
mechanical, biological, and chemical factors. Continuous moistening of the oral cavity
is of key importance for speech and taste and supports the processes of chewing and
swallowing [27].

6. Xerostomia and Methods of Evaluation

Xerostomia is associated with reduced saliva secretion and a change in its chemi-
cal composition, resulting in a dry mouth. The classification includes xerostomia vera
(primaria), which results from disturbances in the functioning of the salivary glands and
manifests itself as a group of related symptoms; and xerostomia spuria (symptomatica),
which is characterized by a subjective perception of dry mouth, without any objective signs
of dysfunction of the salivary glands [28].

Most people have experienced or experience this feeling every now and then, especially
in stressful situations; however, this is usually a short-term discomfort. Chronic xerostomia
is a much more serious problem, as it may affect speech, cause swallowing difficulties,
taste disturbances, mechanical damage, or chronic oral infections, and result in the need
for dentures, affecting the overall quality of life [29].

Xerostomia is more commonly reported in people over 65 years of age. The occur-
rence of xerostomia is strongly associated with comorbidities, polypharmacy and disease
treatment, smoking, or inflammation of the salivary glands. Persistent dry mouth may
accompany diseases such as type I diabetes, hyperthyroidism, neurosis, schizophrenia,
depression, Parkinson’s disease, Alzheimer’s disease, Addison-Biermer anemia, Sjogren’s
syndrome, as well as hypercalcemia or avitaminosis (B1, B2, B6, and B12 deficiency).
Chronic anxiety and stress also impair the functioning of the salivary glands [30].

The long-term use of EN and PN indirectly influences the environment and condition
of the oral cavity. Malnutrition and dehydration, common among patients with inflam-
matory bowel disease or bowel failure after extensive resection of the small intestine, also
reduce salivation. Lee et al. [15] found that 81% of respondents experienced discomfort in
the mouth during parenteral nutrition therapy, which had a direct impact on the permanent
change in the nutritional products additionally taken by mouth in 27% of these patients.
Furthermore, another study showed that xerostomia was more common among patients
with restricted oral intake, weight loss, and impaired independence [31].

Chronic dry mouth has an important psychological aspect, as it significantly affects
the quality of life of patients. Therefore, the diagnosis of dry mouth requires a detailed
clinical anamnesis, including comorbidities, medications taken, the course of therapies
(radiotherapy, dialysis, and nutritional treatment) of the underlying disease, and the assess-
ment of objective symptoms reported by the patient [29]. A summary of the symptoms of
xerostomia is presented in Table 2.

More than 100 questionnaires, available in the literature, have been developed for
assessing the severity of dry mouth and salivary gland functioning. The most common
questionnaires used for the subjective diagnosis of xerostomia are: Xerostomia Inventory
(XI), Fox’s Questionnaire, Shortened Xerostomia Inventory (SXI), and Visual Analogue Scale
(VAS) [32]. Another test that can be used to visually assess dry mouth is the Challacombe
Scale, which describes the 10 characteristic symptoms of the lack of saliva in the mouth.
Using the scale, the degree of dryness can be defined as mild, moderate, or severe [33].
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Table 2. Symptoms of xerostomia.

Type of Symptom Symptom

pain and burning sensation of the oral cavity or on the tongue
taste disorder or changed sense of taste

difficulty in chewing and swallowing

difficulty in speaking

loss of appetite

difficulty chewing dry and crumbly foods

mucosal sensitivity to spicy or acidic foods

problem with using complete denture prostheses

low quality of life

Subjective

weight loss

pallor and dry oral mucosa

sulcation of the tongue and atrophy of the lingual papillae
inflammation or ulcers of buccal mucosa

inflammation and fissuring of the lips

halitosis (bad breath)

dental caries, accumulation of dental plaque, discoloration of teeth
oral fungal infections

thick, stringy saliva

reduced or lack of saliva

Objective

7. Role of Nursing in Oral Health Assessment and Patient Education

In the recent Global Oral Health Status Report, the WHO highlighted that close to
3.5 billion people worldwide suffer from oral diseases [34]. According to the data of the
Ministry of Health from the oral health monitoring programs in the Polish population, in
the group of people between 35-44 and 65-74 years of age, the percentage of people with
edentulism and periodontal disease is increasing. There is also an increase in the number
of people with oral cavity neoplasms. However, the number of dentists in Poland is one
of the highest in Europe [35]. Research showed that elderly people are less likely to seek
dentist help in solving oral health problems and are particularly vulnerable to poor oral
health [36]. Nurses can play an important role in oral assessment because they are a large
part of the medical staff, have regular contact with patients, and provide care in hospitals,
inpatient care centers, rehabilitation units, and in the community [37]. This is a unique
opportunity to educate patients regarding the knowledge and technical skills required
in caring for oral health. Involving nurses in interdisciplinary collaboration could be an
important supporting strategy and one of the best ways to raise awareness of and promote
oral health and improve access to oral health services [38].

Updating interprofessional knowledge in the field of oral hygiene is an indispensable
element of providing comprehensive nursing care for the patient, as is cooperation with
the family in effective prophylaxis.

The professional preparation of the patient and their caregivers to take action to
promote oral health must be based on a comprehensive assessment of the patient’s situation
and individual needs. The patient’s oral health assessment steps are shown in Figure 1.

Therefore, the role of specialists other than dentists, such as nurses, is growing in
the field of screening and early detection of oral health problems. Kohli et al. [39] re-
ported the full satisfaction of adult patients with the oral cavity assessment performed by
qualified nurses. This study also confirmed the value of conducting oral health training,
which significantly increased the knowledge of nurses and confidence in conducting oral
cavity assessments.
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Diagnosis of the
patient's medical
situation and oral

status

Patient's
knowledge and
oral health habits

Preparation of an
individual oral
care plan

Patient's oral
hygiene education

Figure 1. The oral health assessment steps.

The nursing assessment of oral health should be individualized. This is a very im-
portant approach in health care, where patient satisfaction determines the quality of care.
Specifically, the nursing care plan for long-term enteral and parenteral nutrition patients
should include an oral health assessment, which consists of the following areas and abil-
ities: the patient’s health situation, oral health status, self-care ability, cognitive ability,
patient/caregiver knowledge of factors that positively and negatively affect oral health, and
preparation of an individualized oral care plan. The assessment categories and objectives
are described in Table 3.

Table 3. Elements of a comprehensive oral assessment in a nursing care plan.

Assessment Categories

Objectives

Medical interview

e  General health assessment: systematic diseases, current treatment, medication taken, nutritional
status, diet, methods of nutritional treatment, condition.

Oral health examination

. Oral assessment: lips, tongue, oral mucosa (color), moisture, integrity, cleanliness, tooth loss or
dentures broken, decayed teeth, oral cleanliness, ability to swallow.

Assessment of knowledge
and oral care habits

. This assessment particular includes the ability to perform oral self-care, knowledge of patients
about health problems caused by poor oral hygiene, such as periodontal disease, oral fungal
infections, denture care, and the operation of toothbrushes and floss, as well as the patient’s
daily oral care habits (time and techniques for brushing and flossing).

Changing or correct oral
health behavior

The teaching of oral health includes:

. physical skills: proper brushing technique, cleaning tongue, flossing technique;
selection of oral care products: toothbrushes, mouth rinses, toothpastes, medicated gels,
dental floss;
recognizing of signs and symptoms of good oral health “look—feel-tell”

e  proper diet and methods of stimulating the masticatory organ.

Individual oral care plan

Assessment oral hygiene depends on:

. the condition of the patient’s mouth;
. risk factors for oral health;

e  patient’s and caregivers resources;

° access to dental services.

Assessment of needs and individual oral care plan help maintain a good level of oral hygiene.
Note: Regularly evaluate the plan and identify needs.
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8. Conclusions

The oral health of patients on long-term enteral and parenteral nutrition requires
proper attention. Patients” ability to maintain their oral health may be limited. The lack of
stimulation of the masticatory organ, dry mouth, and inadequate care can cause significant
changes in the oral microflora and increase the risk of developing serious diseases in this
area. Providing quality oral health care is a major challenge for the healthcare system. A
better understanding of the factors affecting the oral health of patients requiring specialized
nutritional treatment is elementary in nursing practice. Nurses, in providing care to
different groups of patients, play a significant role in educating and promoting oral health.
They can perform oral health assessments, train and manage the activities of care assistants,
and educate patients and their families. The role of nurses in oral assessment is growing,
but is still insufficient. In addition, caring about oral health is still a low priority in society.
Nurse education in this area should be promoted, and the priority of care for maintaining
oral health in patients with enteral and parenteral nutrition should be raised.

9. Recommendation for Practice

e  Comprehensive care for enterally and parenterally fed patients must take into account
oral care, especially when disease is active.

e  Patients in the hospital and in primary care should be supported by nursing and caring
staff trained to accurately recognize symptoms of poor oral health and implement
appropriate measures.

e  An oral health care assessment should be a standard examination in long-term nutri-
tional therapy.

e The implementation of professional training for nurses in the field of oral cavity
assessment and care would improve the activities promoting oral health among adult
patients treated with enteral and parenteral nutrition and other groups of chronically
ill patients.
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