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Abstract

The lack of dental travel health care has been deplored for some time. Travel medicine’s remit is to prepare people
for travel. People travel with their mouth firmly in their body, yet the mouth's wellbeing does not rate a mention.
This article represents the first exploration of a range of topics relevant to an until now neglected, yet potentially
highly important, area of health care. A range of dental mishaps can occur while away from home, from simple
toothache to accidents, serious emergencies, or restoration failures. Other problems originate in unwise behaviour,

including holiday-inspired body modifications.

Unless there is pain, teeth are typically not thought about much. However, examining the practical side of
dental hygiene during travels, several overlooked and perhaps surprising topics emerge that - through the travel
lens — take on a different and important role: the oral microbiome, toothbrush hygiene, the toilet plume, and
traveller diarrhoea. Based on this discussion, recommendations are made for clinical practice, education, and further

research.

The historical chasm between dentistry and medicine, despite long-standing calls for change, does not seem to
go away and impairs holistic high quality travel health care. Travel medicine can bypass this unproductive division.
It has the unique opportunity to be the first medical specialty cooperating closely with dentists to bridge this gap
by providing quality travel health care to travellers with all their body parts attached.

Keywords Dental care, Toothbrush contamination, Toilet plume, Traveller’s diarrhoea, Dentistry vs. medicine, Oral
piercings, Tooth jewellery, Disease prevention, Quality health care

Introduction

The lack of dental travel health care has been deplored
for some time [1] and the few available publications on
this topic are a quarter of a century old [2-5]. Insurance
companies speak to travellers directly through product
disclosure statements and tips on their website[e.g., 6,
7], and dental clinics may provide post-treatment travel
advice online. Academic articles are of the ‘travellers
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should’ kind; none indicates who is supposed to act on
this information and advise the traveller and, therefore,
none has an applicable purpose. It is unclear if travel clin-
ics advise international travellers on dental/oral health, as
documented evidence appears to be missing or unavail-
able. Search engines available to the public respond to
keywords ‘dental’ and ‘travel’ with a myriad of advertise-
ments for dental tourism and are useless for those look-
ing for dental travel health information.

The purpose of this paper is to (1) describe dental and
oral issues linked to travel, (2) draw on research in den-
tistry and its specialties, microbiology, infection control,
epidemiology and others, to identify issues important
for travel medicine, and (3) discuss the chasm between
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dentistry and medicine with a view to bridge the gap
between both for the benefit of comprehensive high qual-
ity travel health care. Importantly, this discussion specifi-
cally excludes the topic of dental tourism.

Dental health in travellers
The history of dentistry is fascinating [8], yet often of the
kind that makes one grateful for access to modern dental
technology. However, despite people travelling since the
dawn of time, prevention of or attention to dental prob-
lems when away from home seem unaddressed. Travel
medicine books from the 1500s [9-11] do not mention
teeth. A comprehensive compendium on dental health
from 1530/46 details anything from helping teething chil-
dren to treating worms in teeth or stinking gums to con-
serving healthy teeth, but travel advice is missing [12].
Throughout history it seems dental problems had to
be suffered regardless of where one lived, worked, or
travelled. One can only assume that travellers possibly
included home remedies in their luggage; advice to do so
is illusive. Portable were false teeth which, over the cen-
turies, improved in functionality and cosmesis and may
have been accompanied by a spare set, in case of break-
age. Equally portable were masticators, plier-like imple-
ments with metal spikes, to help ‘chew’ meat before
passing it into a toothless mouth. Travellers could also
avail themselves of market-dentistry, travelling dentists,
or a tooth-drawer’s services [13]. Today, regular dental
check-ups are recommended to keep teeth in good work-
ing order.

Pre-travel dental check-ups. Too much to ask?

Poor dental and oral health not only impacts on the
functionality of the mouth and appearance, speech, and
self-esteem, it causes or contributes to a range of chronic
diseases. Regular dental checks help preventing such
negative consequences. However, a visit to the dentist is
often delayed or cancelled, even if pain provides much
encouragement, due to a range of factors. Unfavourable
patterns of dental attendance are caused by dental indif-
ference, embarrassment, dissatisfaction with previous
care, but most importantly fear and costs. Dental anxi-
ety may be caused by a perceived lack of control, uncer-
tainty about what to expect, previous adverse experiences
or others’ bad experiences [14—19]. Cost is a major bar-
rier to regular dental visits [14, 17-19]. Australia, for
example, has a primarily private dental health system.
The wealthy can pay the fees; the very poor have access
to public services, but the extensive waiting times negate
the benefits of treatment; many people in-between can-
not afford a consultation and attend only when problems
are serious, and extraction is the most cost-effective solu-
tion [14]. For various reasons, almost two-thirds of Aus-
tralian adults avoid or delay a visit, 63% of them due to
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cost [20], causing over 87,000 avoidable hospitalisations
in 2022-2023 [21]. Other countries may find similar
results.

Considering these barriers, and that people go to the
dentist to have a problem fixed, it is highly unlikely that
travellers pop into a clinic to have a chat about travel
advice. The number of travellers who might do so is
unknown. The number of dentists who give travel health
advice is equally unknown as is the number of travellers
who depart despite having a dental problem. Regardless,
dental events occur during travel.

Dental issues while travelling

There is relatively little recent information on dental
mishaps during travel. Despite half of cruise passengers
(mean age 71 years) having attended a pre-travel dental
check, complex dental emergencies required on-board
dental treatment; defective restorations, pulpal disease,
defective prostheses, and caries were the most frequently
diagnosed [22]. Dental problems were the third most
common health problem for Voluntary Service Overseas
(VSO) volunteers [23]. Dental emergencies during wil-
derness expeditions [24], including high altitude trekking
[25], may require evacuations, with altered hygiene prac-
tices making existing dental issues worse [25].

Insurance companies are the only source of collated
information on the extent of dental events overseas.
These data are now highly guarded and only available
under legal agreements. Twenty-five years ago, the dis-
tribution of dental treatments claimed was conservative
(30%), prosthodontic (26%), endodontic (18%), multiple/
other (16%), periodontal (8%), and oral and maxillofacial
surgery (2%) [2]. Unfortunately, it is impossible to know if
current trends are similar.

Millions of travellers fly to their destinations. Many of
them experience toothache during flights due to changes
in atmospheric pressure (barodontalgia). These pressure
variations, previously described during WWII in aerial
combat pilots [26], called for a new dentistry specialty:
aviation dentistry. Other predicaments were xerostomia
(dry mouth), reduced retention of prostheses, and odon-
tocrexis (tooth fracture) [27, 28]. While teeth typically
fractured due to previous restorations [29], the fracture
of a sound tooth has also been reported [30]. Similar
findings apply to another popular tourist activity: scuba
diving. While orofacial pain was common in an Austra-
lian study, odontocrexis was rare [31]. However, den-
tal barotrauma, barodontalgia and mouthpiece-related
damage due to insufficient interdental bite platforms are
known [32].

Practical problems affecting dental health and hygiene
People are educated to brush their teeth twice daily,
preferably after meals, and floss and/or use interdental
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brushes. However, during travel, routine dental hygiene
practices can suddenly be curtailed for several reasons,
such as limited opportunity or time to clean teeth, or
unconducive environment or circumstances. Other prob-
lems may, at least temporarily, be out of the travellers’
control, e.g., limited choice of non-cariogenic food, dehy-
dration, injury to teeth or mouth, or damage to restora-
tions. Practical problems, how to avoid them, and how to
deal with mishaps, will be discussed later in this paper.
Intended damage to teeth, i.e. dental modifications, adds
to the long list of potential predicaments and deserves a
separate introduction.

Oral and dental modifications

Away from home, free from social constraints and in an
adventurous mood, some may return home with sto-
ries of partaking in local customs or with a memento
of their travels. This can be as harmless as dreadlocked
hair. It can also be imprudent or dangerous, agreed to
on a whim, fuelled by drug or alcohol-induced impaired
decision-making, or on purpose as a sign of self-expres-
sion, non-conformity, peer-acceptance or to shock fam-
ily and friends. Travel medicine has discussed ill-advised
behaviour, such as the consumption of substances [33]
or getting risky tattoos[e.g., 34] while overseas. Oral
cavity modifications obtained while travelling have not
attracted the equivalent attention. Dental modifying
treatment may also be obtained on a whim while coming
across local advertisements for cheap dental work, espe-
cially exaggerated veneers (“Turkey Teeth’).

In many cultures, oral decorations have a long history
displaying group affiliations, social status or simply beau-
tifications. Today, apart from women’s pierced earlobes,
other piercings, especially oral modifications, still catch
the eye even if they seem to become more common. Den-
tal and oral travel health is interested in two types: oral
piercings, and tooth jewellery. Both are intended to ‘make
your smile glow’ [35] or ‘make you shine like a star’ [36].

Oral piercings

Oral soft tissue is pierced, and a piece of metal (barbell,
ring, labret) inserted. Piercings may be located through
the tongue, lingual frenulum, upper labial frenulum, the
oral rim, cheeks, even the uvula [37]. Several recent sys-
tematic reviews [38—42] of diverse studies examined the
local and systemic impact of oral piercings with the over-
all consensus of warnings of serious negative effects, and
the advice to remove piercings.

Immediate reactions to piercings may be pain, swell-
ing, uncontrollable bleeding, and infection with later and
chronic complications, such as damage to teeth, restora-
tions and gums, tissue overgrowth and recessions [43],
increased plaque build-up, tooth fractures, periodon-
tal disease, and nerve damage [44]. There may also be a
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galvanic current flow between the jewellery and metal
dental restoration as well as mucosal reaction to corrod-
ing metal [40]. Systemic and potentially life-threatening
complications include adornment aspiration, endocardi-
tis, hepatitis, and Ludwig’s angina [45]. Unhygienic pierc-
ing techniques increase the risk of infections.

Virtually all literature emphasises that oral hygiene is
of particular importance for piercing wearers, a require-
ment that may be harder to meet when travelling. The
same literature also highlights the vast lack of complica-
tion awareness, not only by customers [37, 46, 47] but
also piercers, where 100% were unaware of tongue and
gum anatomy and only 30% explained risk and mainte-
nance to clients [48]. The need for public, client, health
professional and piercer education is stressed by many
authors, yet who conducts the education remains elu-
sive. Hardcore modifications, such as tooth filing or
tongue splitting, are probably rare and medical advice
unwelcome.

Tooth jewellery

Tooth beautifications with gems or modifications, such as
filing and grooving, have also been part of many ancient
cultures but resurfaced more recently with rappers, hip-
hop artists, popstars and other ‘celebrities. It is then no
wonder that dental jewellery is advertised (by dentists)
as ‘to be a really [sic] celebrity tantalize your teeth with
tooth jewellery or tooth gems, add sparkle to your smile’
[36, p.358]. Tooth jewellery is particularly popular in
India; internationally, many tattoo parlours and piercers
have added this service to their repertoire. Tooth gems
are glass crystals mounted on aluminium foil, while daz-
zlers and twinkles are precious stones mounted on gold.
In both cases, the enamel must be etched, and the gem
bonded with a flowable composite resin. Tooth grills
(‘fronts’) are removable or permanent metal (precious or
otherwise) shields covering the front teeth. Tooth tattoos
are removable porcelain crowns with images in differ-
ent shades of colour placed after tooth reduction. Tooth
rings require the drilling of a hole through which the ring
is placed, and an optional charm attached. Such rings
can also connect two neighbouring teeth. Complications
include aspiration, accumulation of cariogenic microbes,
and many listed above under piercings [44, 49-51].
Again, hygiene practices are of utmost importance.

Even though practicing good oral hygiene during travel
may be challenging, advising to just putting in more
effort seems simple enough. However, on close inspec-
tion, several spanners are thrown in the works that need
further examination.
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The oral microbiome - does travel matter?

Antonie van Leeuwenhoek (1632-1723), proud of his
clean teeth, found growing between them a ‘little white
matter as thick as wetted flower [flour]. Putting his mag-
nifying glass to good use he writes: ‘and then to my great
surprize perceived that the aforesaid matter contained
very small Animals, which moved themselves very extray-
agantly’ [52, p.568]. The same happened with the ‘matter’
of other people with clean teeth, and no animals could be
found in anyone’s ‘spittle! Brandy or vinegar only killed
creatures on the outside of the ‘scurf’ (dental calculus).

Today, we know the animals as microbiome, a complex
community of microorganisms without which life would
not exist. Everyone’s microbiome is unique, influenced
by, e.g., genetics, diet, or the environment [53]. After the
gut, the oral cavity houses the second largest and diverse
microbiome colonising hard and soft surfaces [54]. The
relevance of the gut microbiome in travel has been high-
lighted recently [55]; an exploration of the oral counter-
part in that respect is still outstanding.

Several hundred species of microorganisms, i.e. bac-
teria, viruses, fungi, and protozoa, form a biofilm [56]
consisting of symbiotic commensal microbes which do
not harm, and prevent pathogenic species from adhering.
If, however, oral pathogens break the biofilm, oral infec-
tious diseases, such as caries, periodontitis, endodonti-
tis, alveolar osteitis or tonsillitis, can occur [54, 57, 58].
Furthermore, an unbalanced oral microbiome has been
linked to systemic disease including cardiovascular dis-
ease, diabetes, stroke, pneumonia, inflammatory bowel
disease, among others [57-59]. Dental calculus (periodi-
cally mineralised plaque) acts as a long-term reservoir for
microorganisms [59]. While there is a predominant core
microbiome, external factors influence a person’s unique
variable microbiome [54]. Diet plays an important part.
For example, a sugar-rich diet and poor oral hygiene, a
situation not uncommon during travel, promote cario-
genic microbes such as Streptococcus mutans [60]. Inter-
action with others also likely influences microbiota, for
example, prolonged contact with family members, even
pets [61]. If there is such a transaction between (long-
term? ) fellow-travellers is unknown. Intimate kissing
plays a role in transferring tens of millions of bacteria
per kiss [62], a finding that may be of interest consider-
ing the frequency of travel-related sexual encounters. If
it matters, we do not know as we have not asked these
questions.

What should matter to travel medicine more directly
are non-oral (non-resident) bacteria in the oral cavity
and their relevance for overall health with a particular
focus on Enterobacteriaceae, e.g. Staphylococcus aureus,
Escherichia coli, or Enterococcus faecalis, introduced with
contaminated food and water or poor personal hygiene
[63, 64], also with a long list of systemic consequences.
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A link to traveller’s diarrhoea seems suddenly worthy of
investigation.

Traveller’s diarrhoea

Traveller’s diarrhoea (TD) is the most common health
problem faced by travellers to mainly lower-income
destinations with the now added concern of increasing
antimicrobial resistance [65]. Recently identified risk
factors for TD, including longer travel periods, travel to
destinations with less advanced infrastructure and sani-
tation, backpacking or a travel companion with TD [66],
coincide with the earlier identified travel where it may
be difficult to keep toothbrushes clean. TD is caused by
bacteria (e.g., Escherichia coli, Campylobacter jejunum,
Salmonella ssp., Shigella ssp., Clostridium ssp., or Staphy-
lococcus aureus), viruses (e.g., norovirus, rotavirus), para-
sites (e.g., Giardia intestinalis, Entamoeba histolytica,
Cryptosporidium, Cyclospora cayetanensis) or unknown
factors. Large-scale viral outbreaks on cruise ships [67]
typically enter the news; transmissions on planes have
been recorded [68, 69]. Fomites (surfaces, toilet bowls)
contaminated with vomit and/or faeces present a risk
which increases with an infected cabin mate or travel
companion.

The considerable literature on TD typically includes
advice on avoidance, i.e., avoiding the introduction of
pathogens into one’s mouth. This advice includes dietary
discretion, general hygiene, and hand and personal
hygiene practices. After realising that the well-meant say-
ing ‘boil it, cook it, peel it, or forget it’ did not prevent
TD, poor restaurant hygiene may be the most likely cul-
prit for most infections [70]. Water quality rates a partic-
ular mention [71, 72]. The advice to avoid brushing teeth
with unsafe water is useful, but carrying bottled water
is cumbersome. To minimise water use, hygiene may
be kept to an unaccustomed minimum. After carefully
avoiding pathogen-laden food, water and fingers, a tooth-
brush enters the mouth without further thought. Is there
a link between toothbrushes and TD? We cannot answer
this question because no-one has asked it yet.

The toothbrush conundrum
Toothbrush contamination - a threat to travellers?
In 1920, suspicion fell on toothbrushes for aiding oral
and systemic illness, leading to the impractical but inter-
esting idea of designing them to hold single-use pieces of
cotton or felt [73]. The microbial contamination of tooth-
brushes has been examined much [74, 75], especially in
relation to vulnerable people with cystic fibrosis [76],
immunosuppression or organ transplants [77], mechani-
cally ventilated patients [78], and the potential transmis-
sion of COVID-19 [79] or hepatitis C [80].

There appears to be no evidence of adverse effects
of one’s own toothbrush at home under normal
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circumstances and commonsense hygienic measures.
However, this may be different when travelling. The
Centers of Disease Control (CDC) [81] and the Ameri-
can Dental Association (ADA) [82] advise on the use
and handling of toothbrushes: no sharing, rinsing after
use with tap water, storing upright to dry and not using
closed containers as they promote bacterial growth. This
is helpful but does not account for challenges while trav-
elling. Low-cost accommodation, perhaps with shared
bathrooms and limited space to rest toiletries, makes
keeping the toothbrush clean difficult. Even in ‘better’
hotels up to 5-star, cleaning staff may accidentally topple
a toothbrush (electric toothbrushes on chargers are even
more prone to being knocked over) and grab it to put
it back in place. Travellers will never know onto or into
what the toothbrush fell, nor if the retrieving hands have
been free of faecal microbes or worm eggs. To complicate
things, a foe lurks in the bathroom, unrecognised and
possibly underestimated: the toilet plume.

The toilet plume - another threat to travellers?

People flush toilets multiple times a day, and many
inspect the actions in the bowl to confirm success with-
out further thought. However, flushing contributes to
the potential transmission of pathogens via flush-related
aerosols and droplets from contaminated bowl sidewalls
and bowl water. The first focus was on lidless toilets,
provided in public and commercial spaces but especially
in hospitals. There, of particular concern was the trans-
mission of Clostridium difficile, but also SARS-CoV-2,
influenza virus, norovirus, and others [83—90]. However,
the risk of pathogen-laden aerosols extends to all toilets,
with or without lid. The common assumption that flush-
ing lid-down eliminates the risk of infection is erroneous.
Flushing lid-up, allows a pathogen-laden aerosol particle
to rise much higher (up to 1.3 m [83]); in contrast, flush-
ing lid-down changes the shape of the plume and results
in larger droplets settling down closer to the toilet. Hav-
ing the lid up or down makes little difference [88, 91], i.e.
only size and shape of particles differ. Apart from being
inhaled, toilet plume products settle on surrounding
surfaces [85]. The above studies did not consider tooth-
brushes in their design or recommendations. Those that
do mention them alert to potential COVID-19 transmis-
sion [92], or that the distance from the toilet or storing
toothbrushes in cabinets made no difference to aerosol
exposure [93]. A comparison of toothbrushes stored for
three months in a bathroom with or without attached
toilet only added E. coli to a wide range of other microbes
attached to the bristles [94].

Is this evidence relevant for travellers? Bouts of vomit-
ing or acute diarrhoea splash onto the sides of the toilet
bowl and/or under the bowl rim. Salmonella has been
viable under the rim for 50 days; E. coli survived on
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dried-on faeces for eight days [95]. Improper cleaning of
accommodation toilets and bathrooms increase the risk
not only of inhaled pathogens but fomite contamina-
tion, including toothbrushes. Using cleaning equipment
(sponges, cloths) from hotel room to hotel room may
explain unexplained outbreaks of traveller’s diarrhoea
or viral infections in hotels or on cruise ships. Bidets are
common appliances in certain cultures. Some bidets cre-
ate a high spray rate and potential aerosols/droplets, but
no research could be located. The size of plane or bus
toilets compromises hygiene measures and keeps aero-
sols confined. Travellers, who like to clean their teeth
before arrival, and their toothbrushes are exposed to the
toilet plume and the potential dilemma of where to rest
the toothbrush. The plumbing of toilets on transport, in
accommodation, or public destinations is out of travel-
lers’ control, as is the fly that lands on toothbrush tufts
to feast on food debris, and fluid accumulated between
bristles by capillary action — or simply to rest. If all this
sounds unsavoury, potential solutions have been tested.

Toothbrush decontamination - any use for travellers?
Humid bathrooms as well as toothbrush caps and con-
tainers, popular with travellers, foster microbial growth,
among them Pseudomonas [96, 97]. Several studies tested
decontamination with sprays or solutions of hydrogen
peroxide 3% [96], chlorhexidine [97-101], Dettol and Lis-
terine [102]. The ‘VIOlight Personal Travel Toothbrush
Sanitizer, a travel gadget, failed to convince [96]. Tooth-
brush handles should be solid (plastic) to avoid microbial
growth [74].

Coating toothbrush bristles suggested another way of
limiting microbial growth. Without using toothpaste,
nano-gold coated bristles were superior to uncoated ones
[103]. Silver, chlorhexidine, or charcoal coated brushes
had no antimicrobial effect [104, 105], though in a later
randomised controlled study, charcoal bristles reduced
bacterial contamination [106]. The role of toothpaste
in decontamination was either disappointing [107] or,
depending on its ingredients, potentially useful [105, 108,
109]. A pre-brush mouthwash may have some antimicro-
bial effect on the toothbrush used [75].

Germs encountered at home differ from germs encoun-
tered during travel. In addition, modern travel medicine
accommodates the desire to travel even for people whose
medical conditions were previously a contraindication
and who may be more vulnerable to infections. Con-
sidering the discussion so far, why does travel medicine
exclude dental and oral travel health?
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The chasm between dentistry and medicine -
‘putting the mouth back in the body’

The long history of the relationship between dentistry
and medicine is one of mixed emotions from disdain to
grudging cooperation when absolutely necessary, when it
all started so well. Herodotus (c484-425BC) reported that
in ancient Egypt doctors were specialists for the treat-
ment of one body part, e.g., the eyes, the head, the teeth,
the stomach and so on [110]. Though difficult to verify,
Hippocrates (c460-370BC) is much quoted as having
noticed a link between the extraction of bad teeth and an
improvement in health.

In the medieval Christian world, medical literature
by physicians included conservative (herbal and magic)
and surgical treatment of dental problems [111]. Monks
had access to scientific Arabic texts and practiced medi-
cine, surgery, and dentistry, often for material gain. This,
and the ensuing neglect of spiritual health, lead to sev-
eral Church Edicts banning clergy from practising [112].
Medicine was now the realm of university-qualified
physicians; surgery and dentistry became the domain
of barber-surgeons and barbers respectively. The fact
that teeth now belonged to people who shaved, bled,
applied leeches, and administered enemas did little to
raise the esteem of dental practice. In 1728, enraged by
prevailing dental charlatanerie, in part caused by physi-
cians not wanting to be associated with unsavoury prac-
tices, French physician Pierre Fauchard (1679-1761),
the ‘father of modern dentistry, published the ground-
breaking textbook “The Surgical Dentist’ [113]. The rela-
tionship between oral infections and systemic disease
was again highlighted in 1778 by the Royal Surgeon John
Hunter, but his warnings were ignored until more reports
of health improvement after tooth extractions became
available in the 1800s [114].

In the meantime, when the proposal to teach dentistry
in medical school was rebuffed in 1839 as not being
important enough [115], dentistry became an indepen-
dent profession firstly in the United States in 1840 with
the creation of a dental school, followed by journals and
a professional organisation [116]. However, the separa-
tion between the mouth as a specialty and the rest of the
body remained, perhaps because of this move. Medicine
still somewhat prescribed to humoral theory which has
no place for teeth requiring mechanical solutions [116].
A hundred years ago, the ‘Gies-Report’ [115], commis-
sioned by the Carnegie Foundation, criticised the low
standards in most dental schools - dubbed a ‘specialty of
applied mechanics’ — and demanded, similar to medical
schools, the inclusion of biomedical sciences through a
university course. ‘Failing to recognise each other’s prime
objective, to keep people well’(p.5), led to a breakdown in
cooperation.
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Robert Koch’s (1843-1910) Germ-Theory confirmed
what had been observed already, that oral infection could
cause systemic disease [114]. In 1887, Dun had praised
dentistry as having overcome ‘the barbarous odors which
surround their birth’ [117, p.176] referring to its historic
split from surgery and its descent into the ‘coarse and
heartless way of the barbers’ (p.175) and pointing to the
debt medicine owes to dentistry. ‘Unkempt, unthought
of” teeth bring ‘foulness and decay’(p.177) and affect gen-
eral health. W. Miller’s review of a great many publica-
tions, case studies and conference papers in 1891 [118]
created extensive lists of ‘disturbances of the human body
which have been traced to the actions of germs growing
in the mouth’ [119], ‘pathogenic mouth-bacteria’ [120]
and ‘prophylactic measures’ [121], the latter focusing
on mouthwashes but stressing the ‘proper use of tooth-
brush, toothpick, floss silk, etc! (p.913). Hunter, in 1900,
concurred and lamented the ‘extraordinary neglect with
which it [dentistry] is treated alike by physicians and sur-
geons’ [122, p.215]. The lack of communication between
dentists and physicians changed with the advent of the
Focal Theory. In 1912, Frank Billings related chronic focal
infections mainly of tonsils and teeth to arthritis and
nephritis [123], leading to a brief era of cooperation with
dentistry in that physicians prescribed the removal, first,
of problem teeth, then, as a precaution, all teeth. While
this happened, again, numerous calls for collaboration
between medicine and dentistry stress ‘the public neces-
sity in the interest of the health of the nation’ [124, p.151]
and the hope that ‘the dentists will be, in fact, a specialist
in medicine and on equal footing with other medical spe-
cialists’ [125, p.394]. However, in the 1940s, the violent
and indiscriminate removal of teeth, including healthy
teeth for prevention, was questioned, the Focal Theory
rejected [114, 126], and the uneasy cooperation ceased.
The mouth again belonged to dentists (trade), the body to
physicians (profession). Today, scientific and technologi-
cal advances in both fields ensure the luxury of modern
dentistry and acknowledge the link between oral health
problems and systemic disease. However, the discon-
nect between the two fields prevails: ‘the archaic divi-
sion between dentistry and medicine is detrimental to
overall health and needs to end’ [127]. Interprofessional
education [128-130] would be one step to reach this goal
so that we can put the mouth back in the body, a phrase
coined by the late oral scientist Robert Genco [131].

Travellers cannot wait for this to happen. Travel medi-
cine needs to step up and advise travellers on dental and
oral health, simply because travellers may attend a travel
health consultation but won't visit a dentist for travel
advice. In the same way as general health problems can
occur during or after travels, and pre-existing condi-
tions influence travel health advice, teeth have the poten-
tial to create serious bother while away. The following
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recommendations provide a starting point for including
dental/oral health into travel health advice and foster a
collaboration between medicine and dentistry.

Recommendations

Clinical

Travel medicine is about more than infection avoidance.
The constant expansion of travel health topics to safe-
guard travellers including a growing body of evidence-
based knowledge has led to a vast amount of content
supposed to be delivered in increasingly short consul-
tations that do not allow comprehensive advice. This
does not mean it is impossible. Dental health should be
included in travel checklists. Handouts or apps on many
travel-related topics can inform travellers after clinicians
identified the relevant areas for a particular individual.
Clinicians’ credibility is much enhanced by their own
travel experiences and ability to apply standard advice
to a traveller’s specific circumstances [132, 133]. Profes-
sional bodies, such as the International Society of Travel
Medicine (ISTM), the Faculty of Travel Medicine, Royal
College of Physicians and Surgeons (Glasgow) (FTM
RCPS@G), or regional travel medicine societies should, in
close cooperation with dentists, design handouts or apps
that cover content that does not need to take up time
during consultations. Failing this, travel clinics should
seek out local dentists to prepare such material together.
The clinician then only needs to address obvious issues,
e.g. noticeable dental concerns, or a person already wear-
ing tattoos and piercings, and mention pre-travel dental
check-ups or, for longer trips, recommend a post-travel
visit to the hygienist. Medical advice is often not neces-
sarily based on evidence but rather on common sense or
personal opinion. Until specific investigations into dental
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travel health offer evidence, currently available advice, as
found in the literature for this article, will need to suffice
and is presented in the following Tables regarding prepa-
ration (Table 1), potential practical challenges (Table 2),
and potential dental and oral health problems with sug-
gested actions (Table 3).

Education

Travel medicine is scarcely represented in professional
qualifications of those who deliver travel health care: doc-
tors, nurses, and pharmacists [134]. On the other hand,
dental aspects are missing in travel medicine curricula
[25]. There is a need to remedy both shortcomings. Den-
tal problems enter a different dimension when encoun-
tered in remote wilderness or high-altitude settings. Not
only are hygiene practices severely curtailed, e.g., due to
limited facilities or ice-cold water, cold and dry air intake
during mouth breathing affects the oral microbiome [25].
Dental repairs may be out of reach. The prudent com-
pilation of a dental emergency kit and dental training of
an accompanying expedition physician, even a confident
lay person, is crucial. Specific wilderness dentistry for
accompanying dentists may avoid life-threatening dental
infections and evacuation [24].

Research

A call for research into dental issues of international trav-
ellers has, so far, received little response [1]. In the same
way as travel medicine does not cooperate with tourism,
even though tourists travel in the context of tourism, not
medicine [135], there seems equally no interest in coop-
erating with dentists. This paper has presented evidence
from medicine and dentistry, yet these two completely
separate lines of research are rarely brought together.

Table 1 Dental health preparation First cell on the right below should not be bold (- visit dentist...). No line under the first item (pre-

travel dental check)

Details What to do

Pre-travel dental check

- Visit dentist, especially for expatriates, long-term travellers (mandatory for workers in remote areas (e.g.
Antarctica), expedition members).

- Visit dental hygienist, including cleaning; book in advance a clean post-travel.

Packing

- Bring spare toothbrush, enough toothpaste, floss, interdental brushes, care products for dentures or braces.

- Pack mouth guard for planned sports.

Dentist’s contact details

Local dentists - Consider language barrier.

- Get letter from your own dentist.

- Keep dentist details for contact if necessary.

- Obtain information on, or list of, local dentists from hotel, embassy, travel clinic, insurance.

Dental restorations or repairs

- If possible, avoid travelling right after dental work (esp. after sedation/anaesthesia) - discuss with dentist.

- Delay travel for the specified hours/days as per dentist/surgeon advice.
- Retention of full/partial dentures changes with altitude and /or dry mouth.
- Take spare dentures (store as per instructions for material used).

- Carry suitable pain medication.

- Be aware that temporary fillings may become dislodged.

Insurance

Prepare and plan for potential -SeeTable 2

challenges

- Check that policy includes emergency dental work (pre-existing dental conditions are usually excluded)
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Table 2 Potential practical challenges
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Problems Examples

What to do

- Time difference

- No access to bathroom/sink

- Toothbrush in inaccessible luggage
- Challenging storage of toothbrush

Disrupted routine

- Consider time difference.

- Keep dental care products in hand luggage.
- Sugar-free chewing gum.

- Toothpaste on finger.

- Use salt to rub teeth.

Hasty hygiene - Cramped plane/bus/train bathroom - Still try to take time to brush properly
- People wait in line - Rinse mouth with clean water (bottled) or
- No time between meal and transport pickup cold tea
-'fuzzy tooth sensation’ - Toothpaste on finger
- Limited facilities - Sugar-free chewing gum
- Ice-cold water
Diet - Dessert, sweets - Rinse mouth with water
- Alcohol - Use straw to minimise contact
- Sticky desserts, toffee - Prefer fruit, nuts-
- Soft drinks
- Snacks, chips
Dehydration/ - Dry mouth on plane On plane:
dry mouth (Xerostomia) - Dry mouth at altitude (puffing; mouth breathing) - Sugar-free chewing gum
-'traveller’s breath’due to high altitude, fast food - Drink plenty of water

Avoidable damage

- Avoid alcohol

- Don't use teeth as ‘tools’ (bottles, nuts)

- Wear helmet while using motor scooter or
bike and bicycles to avoid facial injuries

Table 3 Potential dental and oral health problems and suggestions

Focus Problem/Emergency What to do
Teeth - Toothache - Rinse mouth with water and remove food with floss; cold compress
- Chipped, cracked, fractured tooth - Keep broken or knocked out tooth in saliva or milk in plastic bag
- Knocked-out tooth - Don't touch root, clean with saliva or milk, try to re-insert; or keep in cheek
- Sensitivity - Visit dentist as soon as practicable
- Cavity
- Abscess
Oral cavity - Bitten lip, tongue, cheek - Rinse mouth with warm salt water, then cold compress

- Bad breath

- Lost filling, lost crown
- Broken bridge

- Broken dentures

- Altitude

- Scuba diving

- After restorations

Restorations

Barodontalgia/
Barotrauma

Piercings, dental jewellery - Pain, swelling
- Bleeding

- Infection

- Tooth damage
- Nerve damage

- Aspiration

- Sugar-less mints
- Visit dentist
- Visit dental technician

- Follow instruction by team leader, scuba guide, post-dental intervention advice.
- Medical attention if required

- Medical attention
- Remove foreign body if possible

Much evidence is presented in stand-alone studies; their
designs, influenced by the researchers’ field of academia
and experience, too varied to compare systematically.
Innumerable research topics present themselves that
need to be re-visited and examined through the lens of
travel medicine in exciting and innovative collaborations
with researchers from relevant disciplines. The following
section is a starting point with suggested topics impor-
tant for high-quality travel health care.

The magnitude of dental complaints among travellers
is unknown, but that does not mean not advising the

individual consulting a travel health provider. We need to
know how many clinicians recommend pre-travel dental
check-ups. How many would like to know more about
dental travel health, and how and where to obtain the
information? How many travellers have asked for advice
on dental issues? Dentists could be asked how many
travellers visit for travel purposes alone. Also, how many
travellers with piercings return for assistance? Local den-
tists would be an excellent source for the same questions.

How many travellers (short-term, long-term, volun-
teers, expats [excluding mandatory dental checks for
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work in remote settings]) go/did go to a dentist pre-
travel, why, and why not? Do pre-travel dental checks
make a difference? Do travellers with mandatory pre-
travel dental checks have fewer dental problems while
abroad? How many travellers left home despite cur-
rent dental problems? How did travel influence routine
dental hygiene and how, or not, did travellers adapt to
sub-optimal conditions? How did they store/clean their
toothbrush? What travel situations made dental hygiene
challenging? Was there a need to visit a local dentist for
unexpected dental issues?

Toothbrush-related research, contamination, decon-
tamination, and storage should be re-examined from a
travelling perspective with practical advice and suggested
solutions including product ingredients. The existence
of the toilet plume (and perhaps bidet plume) should be
investigated much more in various levels of accommoda-
tion, and bathroom or toilet layouts, as well as toilets on
transportation, i.e., planes, buses, and ships, with a view
on practical advice. As refurbishments are out of the
question, practical hints for travellers are needed. What
solutions exist to protect toothbrushes from contamina-
tion, yet avoid bacterial growth in covers and caps? It is
unknown if contaminated toothbrushes can cause TD.
Can we exclude the role of pathogen-laden toothbrushes
in TD? If not, toothbrush hygiene should be added to TD
prevention.

For those interested in specific niche areas, an exami-
nation of microbiome transaction between sort/long-
term fellow travellers, or those engaging in travel sex
or sex tourism, could be of consequence as well. The
increase from no research to some commonsense inves-
tigations may lead, for example, to simple travel advice
on types of toothbrushes, toothpaste, and storage to safe-
guard travel health.

Conclusion
At the moment, travellers’ teeth are nobody’s business.
This is peculiar since they travel with their owners and
potentially create problems that may either be prevent-
able or need addressing like any other travel illness. It is
highly unlikely that a traveller, even one who has regular
dental checks, visits a dentist to get some practical tips
for an upcoming trip. Travel health professionals are
not dentists, but the mouth is part of the traveller and,
therefore, dental and oral health should be part of travel
health, even though typical travel ailments are not caused
by rotten teeth. Dental travel health is not just about an
unpleasant event due to toothache, lost fillings, or emer-
gency treatments in foreign countries. Its impact and rel-
evance could be way more far-reaching than previously
assumed.

This paper is the first to discuss dental travel health
care, incorporating a diverse range of relevant scientific
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literature to alert travel health professionals to the
breadth of challenges and provide a background for
advice to travellers including, at least, mentioning the
need for pre-travel dental checks, dental hygiene, and
emergency action. Recommendations are made for clini-
cal practice, education and urgently needed research.

Despite the obvious, yet still unappreciated, link
between medicine and dentistry, travel medicine by asso-
ciation is drawn into the persistent and illogical division
between the two fields leading to disjointed health care
in contrast to longstanding calls for holistic attention.
Neither this specialty nor travellers should have to wait
for this chasm to close by itself. Travel medicine is in a
unique position to be a pioneer in cooperating with den-
tistry so that travellers can travel with their mouth firmly
back in their body.
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