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Abstract.
BACKGROUND AND OBJECTIVES: The use of Oral Nutritional Supplements (ONS) is widespread among patients with
long- and short-term medical conditions. Although ONS serve an important purpose in the management of malnutrition, their
effect on the oral hard and soft tissues is not well understood. The aim of this article is to conduct an analysis of the available
literature relating to ONS and their impact on the oral environment.
METHODS: This study was conducted following the Preferred Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) guidelines adapted by Liberati. The PICO question is as follows:

Population: Individuals (both children and adults)

Intervention: Use of Oral Nutritional Supplements

Comparison: Individuals not taking Oral Nutritional Supplements

Outcome: Increased risk of oral disease (specifically dental caries, periodontal disease or candida)

The research question was “Are people who take ONS at higher risk of oral diseases than the general population?”’

Eligibility criteria
The results obtained from the literature search were filtered, according to these inclusion and exclusion criteria:

Inclusion criteria

e Individuals were prescribed Oral Nutritional Supplements

e All studies were included, including, case—control, cohort, cross-sectional or case studies

e Studies were included if they directly compared the association between ONS and oral health i.e. Effect of ONS on the
oral environment had to be one of the aims of the study

e Studies on human subjects or in vitro experiments

e Published in English language

e Studies from 1960 to the present day

Exclusion criteria

e Studies not in English

e Review articles and case series were excluded

e Studies including the use of other nutritional supplements such as vitamin or herbal supplements were not included
e Other supplemental feeding methods such as enteral or parenteral feeding were not examined
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4 databases were searched: Medline (via Ebsco), Embase, Web of Science Core Collection, Google Scholar. Risk of bias was
assessed using the ROBINS-I tool.

RESULTS: A total of 58 records were identified through databases and searching bibliographies. 50 publications were
excluded from the review, based on study title and abstract. The full text of eight articles were assessed for eligibility. No
article answered the primary aim of the systematic review. Three articles discussed the secondary aim of the systematic
review and these were included in the qualitative systematic review.

The main outcome of the first study showed that the ONS had higher cariogenic potential than milk due to it’s higher
acidogenicity. However, there was no statistical difference in dentine demineralisation and no significant difference in viable
micro-organisms present. The main outcome of the second study showed that Escherichia coli, Staphylococcus aureus and
C. albicans all grew at room temperature in the dairy-based ONS collected, and that C. albicans also grew in the juice which
was milk protein-free and lipid-free. The third study showed that ONS were “potentially cariogenic” on enamel.
DISCUSSION: Two studies were deemed as being at “low” of bias, however another study was deemed to be at “serious”
level of bias. All studies stressed the possibility of dental disease caused by oral nutritional supplements, however there is
not enough research available to imply causation. Due to the high sugar content of these supplements, and the known dental

implications of this, it would be beneficial to carry out more research into this area.
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1. Introduction
1.1. Oral Nutritional Supplements

Oral Nutritional Supplements (ONS) or Food for
Special Medical Purposes (FMSP) are a form of oral
nutrition therapy, “developed to provide energy and
nutrient-dense solutions that are provided as ready
to drink liquids, cremes or powder supplements that
can be prepared as drinks or added to drinks and
foods” [1]. They can be provided in the management
of patients with a “limited, impaired or disturbed
capacity to take, digest, absorb, metabolise or excrete
ordinary food or certain nutrients contained therein,
or metabolites, or with other medically-determined
nutrient requirements, whose dietary management
cannot be achieved by modification of the normal
diet alone” [1, 2].

Reasons for prescribing ONS are listed in Table 1
below [3]

It can be seen from Table 1 that there are some cir-
cumstances where the consumption of ONS will only
be short term, e.g. post-operatively after a gastrec-
tomy, however individuals with chronic conditions
such as cystic fibrosis or renal disease. Therefore,
any effects ONS may have on the oral environment
will most likely be dependent on amount, type and
duration of ONS that would be prescribed and con-
sumed.

A recent study in Ireland found that the majority of
people taking ONS were female (58.2%), the median
age was 76 years and 18.7% were in residential care
[11]. This is similar to global studies, with the major-
ity (72.5%) of ONS consumers being female, with a

mean age of 81.9 years and ONS being prescribed
to 13.9% of nursing home residents [12, 13]. This
varies from country to country, with only 1.2% of
nursing home residents receiving ONS in Portugal,
compared to 43.2% in Turkey [12]. Another study,
from the Republic of Ireland found that the majority
of patients they examined were prescribed ONS for
more than 6 months without review [3].

The benefits of ONS for malnourished individu-
als are well-established [14, 15] and include reduced
mortality, reduction in number of hospital admis-
sions and duration of hospital stays in people who
are malnourished [16]. Recent studies have shown
protein-rich ONS as a promising treatment for sar-
copenia [17]. They have also been shown to improve
patients’ quality of life and can result in a gain in
quality-adjusted life years (QALYs) [18]. Despite
these clear benefits, there have been some adverse
effects reported, such as nausea and diarrhoea [14],
and concerns have been raised about the cost-
effectiveness of ONS [19]. Also of note is the sugar
content in ONS, which can be significant. A recent
study showed that some of the most common ONS on
the market can contain up to 35 g of sugar per 200 ml
whole milk reconstitution [20].

1.2. Oral disease

Oral disease includes all diseases of the mouth,
both hard tissues (teeth) and soft tissues (mucosa
including gingivae). The Global Burden of Dis-
ease Study 2017 found that oral diseases were the
most common diseases found in mankind, affect-
ing close to 3.5 billion people worldwide [21]. The
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Criteria for prescribing oral nutritional supplements (ONS) in the community setting, reprinted with permission from Kennelly et al. [3]

Criteria for Health reasons

ONS prescribing

(a) Presence of disease related malnutrition or nutritional risk [4]

(b) Patient not consuming adequate food to meet energy and protein requirements according to nutritional
assessment by a dietitian or trained health professional [4]

(c) Patient has an active disease state (e.g. renal disease, liver disease, respiratory disease) or is pre- or
post-operative with increased nutritional requirements [4, 5]

(d) Patient’s ability to absorb food is affected by disease (e.g. inflammatory bowel disease, bowel fistulae, cystic
fibrosis) and pre- or post-operative state (e.g. total gastrectomy) [6]

(e) Pre- and post-operative undernourished patients (e.g. hip fracture or orthopaedic surgery) [7]

(f) Anorexia and or cachexia as a result of chronic disease or treatment [8, 9]

(g) Patient has problems with eating, drinking, swallowing, including dysphagia, dental problems, sore mouth,

dry mouth [10]

(h) Clinically diagnosed depression where there is anorexia and poor motivation to eat [7]

(i) Patient has mobility problems affecting ability to obtain, prepare or consume foods (see social reasons)
(j) To prevent, or improve the healing of, pressure ulcers [7]

(k) Early and moderate dementia to ensure adequate energy and nutrients [7]

Social reasons [10]

(1) Financial difficulties affecting ability to buy food
(m) Difficulties cooking/shopping/preparing food.
(n) Living alone, or eating majority of meals alone and poor motivation to eat.

most common of these was dental caries (“tooth
decay”) which affects approximately 2.3 billion peo-
ple with permanent teeth and the deciduous teeth of
530 million children. Other common oral diseases
include periodontal (“gum disease”’) and oral candidi-
asis (“thrush”). It is recognised that oral diseases can
impact upon people’s quality of life and well-being,
tools such as the Oral Health Impact Profile (OHIP)
[22, 23]. Untreated dental disease can result in pain,
discomfort and affect an individual’s physical func-
tions such as chewing, smiling and talking and impact
upon the individual’s social roles [24]. Elderly peo-
ple with dental disease are at increased risk of oral
frailty, which can be defined as decline in oral func-
tion which impacts an individual’s ability to chew,
speak and swallow [25]. This in turn can lead to an
increased risk of frailty, sarcopenia, disability, and
mortality [25].

Dental caries is the localised destruction of den-
tal hard tissues (enamel and dentine) by acidic
by-products from the bacterial fermentation of free
sugars [26]. This is presented in a simplified visual
format in Fig. 1. These sugars can come in the form
of added monosaccharides (e.g. glucose (dextrose)
and fructose) and disaccharides (e.g. sucrose, lactose
and maltose) or sugars naturally present in honey,
syrups, fruit juices and fruit juice concentrates [27].
Intake of dietary sugars is the most important risk
factor for dental caries, and both the frequency and
the amount of sugars consumed are important in

caries development [28]. In relation to ONS, many
are described as “sip-feeds” in that they should be
“sipped” on frequently throughout the day, which will
result in increased exposure to any sugars contained.
InIreland, very high-energy sip feeds are the most fre-
quently dispensed type (45% of the cohort examined)
[11].

If carious lesions progress, they can lead to cavita-
tion resulting in pain and discomfort. If left untreated,
caries can eventually result in infection, sepsis and
tooth loss. Exposure to fluoride can limit disease pro-
gression as fluoride promotes remineralisation of the
dental hard tissues [26]. There is a high prevalence of
dental caries amongst old-age populations, with the
2009 UK Adult Dental Health Survey reporting that
27% of adults aged 65-74 years had evidence of den-
tal caries, and this figure increased to 40% for those
aged 75-84 years [29, 30].

Periodontal diseases (namely, gingivitis and peri-
odontitis) are chronic inflammatory conditions of the
tissues surrounding the teeth [26]. Gingivitis, which
may be seen clinically as red, swollen gums which
bleed on probing, is considered to be reversible when
adequate oral hygiene measures are implemented and
maintained [31]. Periodontitis involves the destruc-
tion of the supporting structures of the teeth, which
includes the periodontal ligament, bone and soft tis-
sues. Although gingivitis must precede periodontitis,
not all cases of gingivitis progress to periodontitis and
it can be said to have a site and subject predilection
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Fig. 1. Asimplified visual representation of the multifactorial aeti-
ology of dental caries. Dietary sugars are metabolized by bacteria
present in dental biofilms, generating acidic by-products that can
lead to caries. The fourth factor that this disease process depends
on is time, i.e. that it will take time for this process to occur.

Fig. 2. Patient with periodontal disease. Note erythema around
gingival margin, loss of interdental papillae, recession and tooth
loss associated with this disease (Photo credit: Prof. Anthony
Roberts, UCC).

[32]. Similar to dental caries, the prevalence of peri-
odontitis increases with age, and it is a major cause
of tooth loss in older adults [33]. Other risk factors
for periodontal disease include being of the male gen-
der and genetic conditions, such as Down syndrome
[34-36]. Smoking has also been proven to lead to an
increase in periodontal disease rates and a decrease
in success rates following periodontal treatment [37,
38]. Sugar has also been suggested as a risk factor:
analysis of 2437 young adults found that “A high fre-
quency of consumption of added sugars is associated
with periodontal disease, independent of traditional
risk factors, suggesting that this consumption pat-
tern may contribute to the systemic inflammation
observed in periodontal disease” [39].

The European Federation of Periodontology dis-
cussed in a 2016 workshop that dental caries and
periodontal disease share common genetic, aetiologi-
cal and environmental factors, and that the prevention
and treatment of both disease entities can share sim-
ilar pathways [40, 41].

Oral candidiasis, commonly known as ‘thrush”, is
an opportunistic fungal infection of the oral cavity.
The main causative agent, Candida albicans, is a
commensal organism, generally regarded as a nor-
mal and harmless member of the oral microbiome
in humans. However, changes in the host microenvi-
ronment can cause it to become pathogenic [42—-44].
A key virulence attribute of Candida is its ability to
adhere to the host surface, be that the oral epithe-
lium or surfaces of intra-oral prosthetic devices e.g.
dentures, orthodontic appliances [44]. Local risk fac-
tors for oral candidiasis include salivary dysfunction,
poor denture hygiene and ill-fitting dentures, and top-
ical corticosteroid treatment [42]. Systemic factors
include broad spectrum antibiotics, immunosuppres-
sive therapy and intake of dietary carbohydrates [42,
45, 46].

Therefore, it can be seen that high sugar consump-
tion is cited as a risk factor in these three common oral
diseases. Due the high sugar content of many ONS,
and due to the fact that they are often prescribed as
“sip feeds” to be taken throughout the day, a sys-
tematic review was carried out to investigate if there
are any studies examining if ONS result in a higher
prevalence of dental disease.

2. Review
2.1. Protocol

This study was conducted following the Preferred
Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) guidelines adapted by Liberati
[47]. The PICO question was as follows:

Population: Individuals (both children and adults)

Intervention: Use of Oral Nutritional Supplements

Comparison: Individuals not taking Oral Nutri-
tional Supplements

Outcome: Increased risk of oral disease (specifi-
cally dental caries, periodontal disease or candida)

The research question was: “Are people who take
ONS at higher risk of oral diseases than the general
population?”
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The primary aim of this review was to establish if
the use of ONS leads to an increase in oral disease
levels.

The secondary aim was to search for any studies
on the effect of ONS on oral hard and soft tissues, or
on oral microbiota.

Eligibility criteria

The results obtained from the literature search were
filtered, according to these inclusion and exclusion
criteria:

Inclusion criteria

e Individuals were prescribed Oral Nutritional
Supplements

e All studies were
case—control,  cohort,
case studies.

e Studies were included if they directly compared
the association between ONS and oral health i.e.
Effect of ONS on the oral environment had to be
one of the aims of the study

e Studies on human subjects or in vitro experi-
ments

e Published in English language

o Studies from 1960 to the present day

included, including,
cross-sectional  or

Exclusion criteria

e Studies not in English

e Review articles and case series were excluded

e Studies including the use of other nutritional
supplements such as vitamin or herbal supple-
ments were not included.

e Other supplemental feeding methods such as
enteral or parenteral feeding were not examined

2.2. Information sources

The searches were conducted in the following elec-
tronic databases: Medline (via Ebsco), Embase, Web
of Science Core Collection, Google Scholar. These
databases were selected due to recommendations for
optimal searches in systematic reviews [48]. The bib-
liographies of relevant articles were hand- searched
to identify any additional studies that may have not
been captured by the digital searches.

2.3. Search strategy and selection criteria

The following search terms were used ““Den-
tal health” “periodont™” “caries” “dental” “candida”

AND “oral nutritional supplements”. An example of a
search strategy in included in appendix 1. The search
was last run on 14/11/2021. Two investigators (N.C.,
F.O’L.) independently reviewed titles and abstracts to
determine eligibility for inclusion. Full articles were
obtained for the identified titles and those which met
the selection criteria were included. Differences of
opinion of the two investigators about study eligibil-
ity were resolved by discussion with a third author
(M.H.).

2.4. Risk of bias

For each of the studies, a risk of bias assessment
was performed using the ROBINS-I tool for assessing
risk of bias in non-randomised studies [49]. Different
items are evaluated as described in the ROBINS-
I checklist. The items include questions asking for
adequate randomization, allocation to appropriate
comparison groups and the accounting for confound-
ing and modifying variables, among others. Each item
is rated with as Low, Moderate, Serious or Critical
risk of bias, or that “no information” was given on
which to base a judgement about risk of bias.

3. Results

The search resulted in 20 publications from Med-
line (via Ebsco), Embase, and Web of Science Core
Collection. The first 200 results from Google Scholar
were analysed [48] of which 42 were deemed to
potentially be relevant. Therefore, there was a total
of 62 records identified through database searching.
One more publication was identified by searching
bibliographies. After duplicates were removed, and
based on information provided in the study title and
abstract, 50 publications were excluded from the
review. The full text of eight articles were assessed
for eligibility. No article answered the primary aim
of the systematic review. Three articles discussed
the secondary aim of the systematic review and
these were included in the qualitative systematic
review. A flow chart of the search results can be seen
in Fig. 3.

[One study mentioned that certain ONS can cause
mouth drying [50], however this study involved a
comparison of casein and whey rich ingredients, as
opposed to ONS’ effect on the oral environment and
so was not included in the systematic review.]
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Records identified through
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(n=62)

Additional records identified
through other sources
(n=1)

Records after duplicates removed

(n=58)
Records screened Recorqsexdudedbased

(n=58) > on title and abstract

(n=50)
v
Full-text articles assessed Full-text articles excluded,
for eligibility > with reasons
(n=8) (n=5)

(n=3)

v
Studies included in
qualitative synthesis

Fig. 3. Flow Chart Indicating the Number of Records Identified and Included in Systematic Review on ONS and Oral Health.

3.1. Study characteristics

Two of the studies [51, 52] were in vitro studies
and the third study was an in vivo study [53]. The
first study [51] examined the cariogenicity of a milk-
based dietary supplement that is distributed to older
adults in Chile. The second study [52] investigated
if oral microorganisms can proliferate in thickened
drinks including ONS. (The second aspect of this
study examined lemon-flavoured thickened drinks,
but as these did not fit into the inclusion criteria, this
is not included in the qualitative review). The third
study [53] measured cariogenic potential in vivo util-
ising intraoral plaque telemetry. As the studies are
heterogenous in nature, a meta-analysis was not pos-
sible and they will be discussed separately.

3.2. Study results

Study No.1: Castro et al, 2019

The aim of this study was “to evaluate the cari-
ogenicity of a milk-based drink intended for older
adults that was used as part of a governmental initia-
tive in Chile to improve their nutritional conditions”.
The study used a previously validated experimental

caries model with bio-films of Streptococcus mutans.
4 items were tested:

—_

Skim milk

2. Whole milk

3. Milk-based drink (“Bebida Lactea Anos Dora-
dos”, Calo, Osorno, Chile)

4. Milk-based drink with sucrose (as people com-

monly add sucrose to these supplements)

The composition of the milk-based drink
(Appendix 2) is comparable to other Oral Nutritional
supplements [40] and is included in Appendix 2.

The method involved the use of bovine dentine (the
main hard dental tissue found on root surfaces) slabs,
combined with salivary pellicle from healthy vol-
unteers, inoculated with streptococcus mutans (the
main cariogenic bacteria). After 24 hours of biofilm
growth, dentine slabs were exposed to the differ-
ent treatments 3 times per day (at 8:30 am, 12:30
pm, and 4:30 pm) for 5min. After each treatment,
biofilms were washed three times in 0.9% NaCl,
and relocated to a medium containing well. Culture
medium was changed twice per day before the first
(at 8 am) and after the last treatment. The samples
were tested for biofilm acidogenicity, dentine dem-
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ineralisation and viable microorganisms present. The
results showed that the milk-based drink had higher
cariogenic potential than milk (higher acidogenicity).
However, there was no statistical difference in den-
tine demineralisation and no significant difference in
viable micro-organisms present.

This study concluded that the tested milk-based
drink used as a dietary supplement for older adults
in Chile shows a potential risk for root caries, higher
than whole milk. The authors also stressed the impor-
tance of testing the cariogenic potential of the dietary
supplements available to the elderly population.

Study No.2: Jung et al. 2019

The aim of this study was to investigate in vitro
microbial survival or proliferation in ONS. In this
study, 4 drinks were tested:

e A strawberry-flavoured dairy drink containing
sucrose and milk proteins (Fortimel)

e A vanilla-flavoured dairy cream containing
sucrose and milk proteins (Forticreme)

e A cherry-flavoured juice containing sucrose,
soya proteins, and pea proteins hydrolysate (Pro-
vide Xtra)

e A sucrose-free dairy cream for diabetic patients
containing fructose and milk proteins (Fresubin
DB)

Seven samples of part open ONS were collected
from the Geriatric Ward of Nice University Hospital
to verify if they were contaminated after open-
ing and consumption. They had been open for less
than 2 hours. They were collected by nurse aides,
transported at 4°to the laboratory and immediately
inoculated onto Petri dishes. 100 wL of ONS were
diluted in 900 pL of saline water and this 1-mL
inoclulum was plated onto sheep blood agar plates.
Plates were incubated for 5 days in microaerophilic
conditions, adapted to oral microflora, to replicate the
oral environment in vivo.

Results were expressed as a qualitative evalua-
tion of the rate of ONS contamination, ranging from
— to+++, based on Colony Forming Units (CFUs)
numeration on Petri dishes. The samples were tested
for 3 micro-organisms: Escherichia coli, Staphylo-
coccus aureus and C. albicans. Qualitative evaluation
of microbial growth in the different ONS showed
that E. coli, S aureus and C. albicans all grew at
room temperature (20° C) in dairy drinks and creams.
C. albicans also grew in the juice which was milk
protein-free and lipid-free.

The study concluded that ONS are similar to some
bacterial and fungal culture media, and may pose a

risk of iatrogenic infection for people who consume
these.

The degree of contamination was not bound to the
type of ONS (dairy ONS vs. juice) but to the con-
tamination of the product by the oral flora of the
patient-both types contributed to preserving the via-
bility of some microaerophilic oral strains.

The authors also concluded that ONS could be a
source of contamination to other body sites and could
increase the risk of aspiration pneumonia.

Study No.3: Stillhart et al., 2021

The aim of this study was to evaluate the cariogenic
potential of ONS using intraoral plaque telemetry.

Ten ONS were tested on five healthy volunteers
(having no active caries and no medications). A test
electrode in a partial denture recorded the plaque-
pH values measured for 30minutes. Participants were
requested to refrain from toothbrushing and oral
hygiene measures for at least 3—7 days in order to
allow dental biofilm to build up. The oral fluid was
neutralised by chewing on paraffin wax. The partici-
pants were then given the ONS and held the solution
in the mouth for 2 minutes. pH measurements were
recorded for 30 minutes. A rinse with water was then
carries out, and participants chewed on paraffin again
to neutralise the pH and the saliva. A control solu-
tion of 10% sugar was then administered under the
same conditions as the ONS. Relative cariogenicity
(RC) was expressed as a mean+/— standard deviation.
The AuCp (area under the curve) ranged between
6.02 +4.34 and 30.57 + 14.03.

This study showed that all the tested ONS were
potentially cariogenic on enamel.

3.3. Risk of bias assessment

Different items are evaluated as described in the
ROBINS-I checklist for assessing risk of bias in
non-randomized studies of interventions. The items
include questions asking about adequate randomiza-
tion, allocation to appropriate comparison groups and
the accounting for confounding and modifying vari-
ables, among others. Each item is rated with as Low,
Moderate, Serious or Critical risk of bias, or that “no
information” was given on which to base a judge-
ment about risk of bias. Two of the studies [51, 53]
were classified as being at low risk of bias, based
on the domains described in the ROBINS-I tool.
The study by Jung et al. was classified as being at
serious risk of bias. The checklist is presented in
Table 2.
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Table 2

Risk of Bias assessment

Risk of bias domains

' bt [ D2 [ b3 | pa | D5 | D6 | D7 [overal

Castro et al, 2019

Jung et al, 2020

Study

Stillhart et al, 2021

Domains:

D1: Bias due to confounding.

D2: Bias due to selection of participants.

Da3: Bias in classification of interventions.

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

Judgement

. Serious
. Low

@ No information

D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.

4. Discussion

As far as the authors are aware, this is the first
systematic review into the impact of oral nutritional
supplements on the oral environment. The goal of
this systematic review was to critically evaluate the
literature on the impact that ONS have on the oral
environment. The principal finding of this systematic
review is that, apart from the recent study by Still-
hart et al., there is a lack of high quality research
into the effects (if any) that oral nutritional supple-
ments have on the oral environment. The study by
Castro et al. showed that these supplements may
have higher cariogenic potential than milk due to
higher acidogenicity, but failed to find a statistical
difference in dentine demineralisation and in viable
micro-organisms present. The study by Stillhart et al.
was important in that it looked at cariogenic potential
in vivo, however the low sample size is a limitation of
this study. The study by Jung et al. showed that certain
microorganisms (Escherichia coli, Staphylococcus
aureus and C. albicans) can grow at room temper-
ature in dairy drinks, however it does not investigate
if there is a statistically significant difference in
microoganism growth between the supplements and
whole milk. All three studies concluded that ONS
have the potential to be cariogenic.

It would be difficult, if not impossible, to say if
the presence of caries in a person taking ONS is
due solely to the consumption of these due to the
fact that most people who consume ONS will have
comobidities-polpharmacy, poor diet, drug induced
xerostomia and so on. However, it is not unreasonable
to surmise that the use of these ONS would increase
a patient’s risk of dental disease. Therefore, a well-

designed clinical study looking at different ONS and
their cariogenic potential, while taking into account
confounding factors, would be beneficial to further
our knowledge on this.

The potential contamination and re-contamination
of a patient’s oral environment with micro-organisms
such as E. coli, S. aureus and C. albicans is cause
for concern as they are implicated in conditions
throughout the oral environment (e.g. denture stom-
atitis [54]) and throughout the body (e.g. aspiration
pneumonia [52]). It would be beneficial to carry out
further information in this area, using different brands
of ONS.

There is a bidirectional relationship between oral
health and ONS. One of the main reasons cited
for prescribing ONS in malnutrition is “poor den-
tal health”, “poor dentition”, including “missing or
broken teeth or poor fitting dentures”, “dental caries
or mouth pain” [55-57]. However, if what we are
prescribing to treat this problem, i.e. ONS, is actu-
ally exacerbating and compounding the problem, it
would be wise to reassess our prescription habits. The
development of oral frailty, as mentioned in the intro-
duction section, can lead to more serious systemic
complications, including sarcopenia, disability and
death [25]. Therefore, treatment of oral frailty should
be concentrated on preventing any further exacerba-
tion of dental disease. An interesting case of a 90
year old man with dementia was described by Tan et
al. [58]. In this case, the man had “10 missing teeth,
9 dental caries, an abscess in a lower molar, and 3
teeth broken at gum level” and was receiving ONS to
help with his malnutrition. The team recommended
“nutritional and dental reconciliation”, recommend-
ing from the dental point of view; symptomatic relief
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and an aggressive oral hygiene protocol for preven-
tion of further oral disease, and from the nutritional
aspect; prescribed snacks with less decay-causing
food such as cheese and milk, close supervision and
cueing at mealtimes. This commendable approach
to patient management should be replicated when
at all possible. In nursing homes in particular, oral
hygiene is an issue, with one study finding that the
oral hygiene of residents is “insufficient” [59] and
another stating that “dental evaluations were infre-
quent and poorly documented in patient charts” [60].

It is the authors’ belief that there is need for
increased interprofessional communication in order
to optimise both the general and dental health of
an individual. This is in-keeping with the Academy
of Nutrition and Dietetics’ position that “nutri-
tion is an integral component of oral health. The
Academy supports integration of oral health with
nutrition services, education, and research. Collabo-
ration between dietetics practitioners and oral health
care professionals is recommended for oral health
promotion and disease prevention and intervention”
[61]. The ESPEN also recommends ‘“dental exam-
ination, oral and general health assessment” and
recommended dental treatment treatment or sali-
vary substitutes, in order that “Potential causes
of malnutrition and dehydration shall be identified
and eliminated as far as possible” [62]. An article
regarding dietary therapy in chronically sick chil-
dren and dental considerations of this recommended
that “dental health professionals have a background
understanding of the dietary treatment of these dis-
eases so that advice to minimize caries does not
contradict essential dietary therapy” and also rec-
ommended that “dental health professionals liaise
effectively with the dietitian and pediatrician to
safeguard the oral health of these patients” [63].
Therefore, the use of ONS is certainly not contra-
dicted, even in cases of poor oral health, but a balance
should be struck between managing malnutrition and
prevention of further oral disease.

A pilot collaborative program between the two
professions was carried out at New York Univer-
sity with teaching of “oral health for dietetic interns
and nutrition assessment for pediatric dentistry res-
idents” and this had a positive response from both
sets of participants [64]. It may be beneficial to
consider implementing this in nutrition/dietetic and
dental programs in future. The European Federation
of Periodontology (EFP) also recommended that, to
prevent caries and periodontal disease, oral health
education should target (amongst others) care home

workers and other caregivers, so this is certainly an
area that should be explored more in future [65].

5. Conclusions

Although ONS are sometimes prescribed due to
poor oral health, studies have indicated that they may
also increase the risk of oral disease, especially dental
caries. Further study is needed into the dental disease
potential of these supplements.

There is a need for increased communication and
collaboration between nutritionists or medical pro-
fessionals involved in the prescription of ONS and
dental health professionals.

Recommendations

Local policies on ONS usage should include oral
healthcare information and patients and/or their care-
givers should be given preventative oral healthcare
advice when oral nutritional supplements are pre-
scribed

Where possible, screening for oral health issues
should be incorporated into assessments of malnutri-
tion risk and underlying causes of malnutrition.

Provision of oral health education for people
prescribed ONS who are at risk of malnutri-
tion/malnourished and/or their caregivers should
include:

e Oral health techniques for prevention of caries
and periodontal disease.

e Information regarding oral healthcare problems
associated with high carbohydrate (sugar) con-
taining foods and oral nutritional supplements.

e Recommend regular dental appointments for
early diagnosis and treatment of any conditions.
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Appendix 1-Example of search strategy

Database used: Embase

No. Query Results

#11. #1 AND #6

#10. #1 AND #5

#9.#1 AND #4

#8. #1 AND #3

#7.#1 AND #2

#6. ‘periodont*’

#5. ‘candida’ OR ‘candidiasis’ OR ‘thrush’
#4. ‘dental caries’ OR ‘caries’ OR ‘tooth decay’
#3. ‘oral health’ OR ‘oral hygiene’

#2. dental

#1. ‘oral nutritional supplement’/exp OR ‘oral
nutritional supplement’ OR ‘ONS’

Appendix 2: Nutritional Information of
“Bebida Lactea Anos Dorados”

100g 1 portion (25 g)
Energy (kcal) 400 100
Protein (g) 18.0 4.5
Total Fat (g) 10.0 2.5
Total Carbohydrate (g) 59.5 14.8
Lactose (g) 28.0 7.0
Sucrose and other simple sugars (g) 8.0 2.0
Fibre (g) 1.0 0.3




