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The Incidence of Dental Needs During Isolated Missions
Compared to Non-isolated Missions: A Systematic Review and

Implications for Future Prevention Strategies

V. Lloro*; V. Lozano-de Luaces†; I. Lloro‡; M.C. Manzanares§

ABSTRACT Introduction: Dental emergencies in isolated groups have always been difficult to treat. Especially in
people or groups who cannot be evacuated and who need urgent dental assistance: long-term submarine missions,
long-term spaceship trips, military or non-governmental organizations deployments in conflict areas, military maneu-
vers, etc. The dental and evacuation problems could put the success of the mission at risk, with relevant associated eco-
nomic and strategic costs. Our study summarizes current evidence about dental problems in isolated personnel
(submarines and Antarctic missions) compared to other non-isolation conditions (military deployment in conflict area,
military maneuvers) with the objective to assess the need for specific dental equipment in special long-term isolation
conditions. Materials and Methods: We searched Medline, Cochrane Library, and Dentalgate between 1960 and 2017
for studies reporting dental disease in long-term isolation conditions (minimum 1 month) versus non-isolation condi-
tions. We conducted the systematic review with all studies fitting the inclusion criteria. The comparison of the inci-
dence rate was performed fitting a Poisson regression model to see the effect of the individual’s condition on the
incidence of dental event. Results: Thirty-eight studies were included in the systematic review. Antarctic missions
showed a higher dental incidence rate compared to non-isolation conditions, but submarine missions showed the lowest
dental incidence rate. In the sub-analysis of acute dental events, those with great impact on unit effectiveness, the inci-
dence rates were higher. Caries and secondary decay events were the most prevalent dental problem in all conditions,
followed by periodontal pathology and fractures of teeth or tooth problems not due to tooth decay in isolation condi-
tions, and then by molar problems and endodontic problems in non-isolation conditions. The most common acute den-
tal events were third molar problems and endodontic problems in all conditions. Conclusion: This systematic review
shows that the incidence of dental pathology in long-term isolation conditions may seem relatively infrequent but it
exists and is relevant. Dental events are unpredictable, unrelated to trauma, and caused mainly by poor dental status.
Preventive measures considerably reduce dental prevalence.

INTRODUCTION
Dental problems in isolated and confinement groups have
become a concern not only for the possible patients, but also
to the dentists who must deal with the prevention as well as
the treatment. Groups that are subject to isolation or with no
chance to freely access or evacuate a location are particularly
sensitive. With the expansion of the manned space program,
research in Antarctica, and submarine missions, dental plan-
ning for populations serving in isolated or confined environ-
ments is essential.1

Military and space health services in dentistry have as their
primary endpoint to achieve a stable oral health status, so that

personnel will be prepared to carry out assigned duties without
loss of time or effectiveness attributable to an oral cause. In
other words, the attainment of the objective or mission cannot
be delayed or impaired by a predictable oral health problem.2,3

The direct economic cost due to dental emergencies of U.S.
troops deployed in Iraq and Afghanistan during Operation
Iraqi Freedom was estimated at $14 million to return the sol-
diers to service. This was twice the cost of the treatment
required for these dental events.4

Thus, if risk factors for an emergency can be determined, it
should be possible to address those factors and decrease the
risk of emergencies.1 In this sense, the preventive medicine has
been widely used in different situations, servicemen on subma-
rine missions are known to have lower levels of vitamin C in
their blood due to the unique environmental conditions aboard
submarines; this is true even for patients receiving dietary sup-
plements of vitamin C.5 In the case of space travel, unique
environmental conditions result in the depletion of nutrients
from the body, the main problem being calcium homeostasis.6,7

Regarding dental medicine, the preventive measures taken
are an exhaustive and effective dental screenings in submar-
ines previous to the missions8 and in the case of deployment,
several countries have a dental classification system, previ-
ous the mission, for send personnel with adequate dental
conditions.9
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Few studies, with a wide range of dental emergency
rates, have addressed dental problems that occur in isolated
conditions.1,10–13 The variability in rates observed in these
studies is due to differences in study design, observation
periods, dental class status, and access to clinical services
due to environmental and operational challenges.14

Although this systematic review is focused on military
studies because the patients are in special conditions –

including isolation and non-isolation (e.g., military deploy-
ment in conflict areas and military maneuvers) – it also has
significance for prevention and treatment of dental emergen-
cies in long-term missions (e.g., space missions). Our study
summarizes current evidence of dental problems (non-acute
and acute) in isolated personnel, with the objective to assess
the need for specific dental equipment in special conditions,
mainly in long-term isolation missions.

METHODS

Search Strategy
We searched the Medline, Cochrane, and Dentalgate data-
bases for studies of dental disease, dental events, and dental
emergencies in special long-term isolation (e.g., submarines
and Antarctic missions) and other non-isolation conditions
(e.g., military deployment in conflict areas and military man-
euvers) published between 1960 and 2017. Search terms
used were: dental disease OR dental events OR dental emer-
gencies AND isolated conditions, long-term period, space,
submarine, Antarctic missions, military personnel, deploy-
ment, maneuver, or conflict AND dental incidence. We also
searched in the reference lists of published studies.

Selection of Studies
There are few studies about dental health in isolation condi-
tions. Because of that, comparative studies, studies including
similar populations (submarine and Antarctic personnel; with
limited or no access to dental assistance) in periods of isolation,
or in relative or no isolation but in special missions (military
deployment in conflict areas and military maneuvers) were
used. The selected studies must have had a study duration ≥1
month, been published between 1960 until 2107, been written
in English or Spanish, and have the highest number of citations
in journals in the first three quartiles.

Data Extraction and Quality Assessment
Data were abstracted and quality was assessed using guidelines
published by the Cochrane Collaboration15 (Table I,
Supplementary Table S1). Any disagreement was resolved
by discussion between the authors in consultation with a
statistician. Characteristics of studies included in the sys-
tematic review are shown in Table I. Supplementary
Table S1 shows excluded studies and exclusion criteria.

Dental Event Definition and Type of Event
Due to the high variability in the definition of a “dental
event” in published articles, we defined “dental event” as
any of the following terms: dental emergency, evacuation
due to dental disease, initial emergency visit to dentist, emer-
gency visit to dentist, traumatic injury, dental trauma, oral
facial injury, and dental problem.

Additionally, a sub-analysis of acute events was made, only
was selected dental events from sources in which a great
impact on unit effectiveness is claimed. The selected terms and
its explanation from the articles (Table I) were: dental emer-
gency, infectious disease (health problems requiring medical
care disease or a trauma [physical or psychological]), dental
disease and non-battle injury (defined as any oral or craniofa-
cial issue perceived by the soldier to be a problem that caused
them to seek the help or advice of a dental officer), emergency
visit, dental disease (with operational incapacity), dental condi-
tion (their effects can have a great impact on unit effectiveness,
fighting strength and morale or military personnel), orofacial
injuries, dental trauma (commando fighters are highly predis-
posed to dental trauma, resulting in the interference of their
continuous daily activity). Terms excluded as non-acute events
were: traumatic injury (no statistical correlation between per-
sonal weapon impact and dental injury), dental trauma (dental
traumas comprise 2–8% of all military dental emergency
cases), dental problem with no details, and dental event (poten-
tially mission-impacting medical events reported among crew
members that were rare).

Different dental events were classified and grouped in
their respective preference term. The groups were: caries
and secondary decay events, endodontic problems (which
are always secondary to caries), fractures of teeth or tooth
problems not due to tooth decay, fractures and problems
with prosthesis, third molar problems, periodontal pathol-
ogy, oral pathology, mandibular problems, joint and occlu-
sal problems, postoperative problems, and others.

Variables
The dental incidence is defined as the number of new dental
events accounted for that appear in a given period of time.
In our study, the main variable was the dental event inci-
dence rate, presented as events per person-years and calcu-
lated as number of events/number of units at risk (the
number of units at risk being the number of person-year).
The calculation of the units at risk was based on the number
of individuals that remains constant during the observation
period, and is calculated as the number of individuals multi-
plied by the observation period in years.

The classification variable to be compared refers to “per-
sonnel condition” such as in deployment in conflict area, in
maneuvers or field exercises, submarines or Antarctic sta-
tions. In the case of deployment in a conflict area, a compari-
son was also performed for periods before and after 2006 in
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order to assess the differences between studies of conflict
with greater deployment of soldiers before and after the
establishment of dental care measures. Moreover, a sub-
analysis of acute events was made.

Statistical Analysis
All variables were analyzed descriptively by condition.
Incidence rates were described by means of summary statis-
tics and confidence intervals. The comparison of the inci-
dence rate has been performed fitting a Poisson regression
model to see the effect of the individual’s condition on the
incidence of dental event. As over-dispersion appeared, the
final model was based on a negative binomial distribution of
events, estimating the number of events and the ratios of
incidence rates. For the calculation of the incidence rate in a
group (condition), the sum of the events in each group was

divided by the total number of individuals-year multiplied
by the mean of years in that group. Proportions of types of
events in each group were described by means summary sta-
tistics. STATA IC 15 ([StataCorp2015] Stata Survey Data
Reference Manual – Release 15. College Station, TX, USA:
Stata Press) was used for managing and analyzing all data.

RESULTS

Literature Search of Included Studies
We identified 13,783 studies according to the search criteria.
Of these, 12,853 were not in compliance with the complete
search criteria and were excluded based on the title and
abstract, leaving 47 studies to be assessed for eligibility due to
scientific proximity to the research itself. Thirty-eight studies
were included in the systematic review (Table I, Fig. 1). Nine
publications were excluded because the population was

TABLE I. Characteristics of Studies Included in the Systematic Review

Study Population Condition Time Number of Events Time (Person-Year)

Tansey WA. 197932 (*) U.S. Navy submarines Polaris Submarine >1 month 50 20,958.9
Thomas TL. 200034 (*) U.S. Navy submarines Submarine >1 month 41 3,561.6
Thomas TL. 200333 (*) U.S. Navy submarines Submarine >1 month 83 50,028
Deutsch W. 20081 U.S. Navy submarines Submarine 3 months 109 5,946.89
Nielsen AG. 196324 U.S. Navy submarines Submarine >1 months 641 9,230
O´Shea MK. 200925 U.K. submarines Vanguard Class Submarine 2 months 121.98 928.6
Rohani B. 201628 Iran submarines Submarine >1 month 0.00327 12
Fletcher LD. 198319 (*) Australian Base Davis Antarctica >1 month 10 21

Australian Base Mawson Antarctica >1 month 22 42.75
Australian Base Macquarie Antarctica >1 month 41 69.75

SimeceK JW. 201431 US Army Personnel in Afganistan/Kuwait Deployment 1,020.6 9,018
US Army Personnel in Irak Deployment 3,354 20,066

von Wilmowsky C. 201435 German warships Deployment 3 months 24 162.5
Dunn WJ. 200418 U.S. Soldiers in Saudi Arabia Deployment 6 months 759 4,974
Dunn WJ. 2004b17 U.S. Soldiers in Oman Deployment 6 months 135 986
Aoun O. 201414 French soldiers in Afghanistan Deployment 3–6 months 0 432

French soldiers in Lebanon Deployment 3–6 months 8 476
French soldiers in Côte d’Ivoire Deployment 3–6 months 8 450

Sauvet F. 200929 French soldiers in Ivory Coast Deployment 4 months 30 200.1
Teweles R. 198740 U.S. Soldiers in Sinai Penninsula Deployment 5 months 39 244.29
Mombiedro R. 20072 Spanish soldiers in Bosnia-Herzegovina Deployment 2 months 56 185,4
Gunepin M. 201520 French soldier in Mali Deployment 3 months 54 955
Ludwick W. 197423 Vietnam War 1970 Deployment 2,398 15,057.4

Vietnam War 1996 Deployment 3,370 16,041.5
Deutch WM. 19968 US soldier in Kuwait Deployment 4,776 31,835
Zadik Y. 200836 Israeli elite commando units Maneuver 38 months 76 889
Payne FT. 198126 US Soldiers Maneuver 360 2,500
Parker (Roberts JE)27 US Soldiers 1981 Maneuver 92 2,482.6
Immonen M. 201421 (*) Finnish Defense Forces Maneuver 12 months 185 28,256
Colthirst P. 201216 U. S. Brigade Combat Team Maneuver 3 months 255 1,142.6
Fairchild (Roberts JE)27 US Soldiers 1996 Maneuver 35 455.59

US Soldiers 1997 Maneuver 57 697.9
US Soldiers 1998 Maneuver 50 762.6

Becker T. 200915 (*) Israeli soldiers in basic combat training Maneuver 8 months 118 7,405.51
Sumnicht (Roberts JE)27 US Soldiers 1964 Maneuver 1453 9,257
King JE. 198422 US Soldiers Maneuver 355 1,367.17
Grover PS. 19839 U.S. Army recruits in basic field training Maneuver 6 months 1294 2,500
SimeceK JW. 200830 U.S. Marine Corps personnel Maneuver 4 years 262 1,999.7

Note: (*): Studies excluded in the sub-analysis of acute dental events.
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different from the one included in the review’s criteria and/or
lack of data (Supplementary Table S1).

Events
A total of 3,412 dental events were recorded, 1,506 (44.1%)
in maneuvers, 1,023 (29.9%) in deployment, 813 (23.8%) in
submarines, and 70 (2.2%) in Antarctic missions.

Caries and secondary decay events ranged from 441
(43.1%) to 693 (46%) in non-isolation conditions while were
present in 7 (10%) to 334 (41.1%) of long-term isolation
conditions. Periodontal pathology was more prevalent with
176 events (21.6%) in submarines, while fractures of teeth
or tooth problems not due to tooth decay appeared more

frequently in Antarctic missions with 36 events (51.4%).
Third molar problems: 183 events (17.9%) and 187 events
(12.4%) and endodontic problems 119 events (11.6%) and
159 events (10.6%) in deployment and maneuvers were the
second-rated dental problems in non-isolation conditions
(Table II).

In the sub-analysis of acute events, those with great impact
on unit effectiveness, a total of 1,474 acute dental events were
recorded, 671 (45.5%) in maneuvers, 450 (30.5%) in deploy-
ment, 300 (20.4%) in submarines, and 53 (3.6%) in Antarctic
missions.

Third molar problems 119 (26.5%), 183 (40.7%), and 116
(38.7%) were the event more prevalent in all situations except
in Antarctic missions 0 (0%). Endodontic events were the sec-
ond more prevalent with 187 (27.9%), 159 (23.7%) and 57
(19.0%) events in all situations except in Antarctic missions 0
(0 %). Fractures of teeth or tooth problems not due to tooth
decay appeared more frequently in Antarctic missions with 36
(67.9%) events followed deployment 109 (24.2%) events,
however this event appeared only in 33 (4.9%) in maneuvers
and 20 (6.7%) in submarines (Table III).

Dental Incidence
The dental incidence rate was obtained from the 38 studies
from data on number of events and exposure time (Table I).
There were differences in the dental incidence rate across the
different conditions, which was higher in Antarctic missions
(467/1000 person-year; 95% confidence interval [CI]: 359.7,
574.2), followed military deployment in conflict areas. In
U.S. studies after 2006, dental incidence rate was less than
half the rate before 2006 (Table IV). The lowest dental inci-
dence rate was found in submarine missions (2.39/1,000
person-year; CI: 2.24, 2.53). In long-term isolation condi-
tion (Submarines + Antarctic) the dental incidence rate was
4.12/1,000 person-year, which was very lower compared
with the other non-isolation conditions (Table IV).

In the sub-analysis of acute dental events, those with
great impact on unit effectiveness, military deployment in
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FIGURE 1. Study flow diagram following the preferred reporting items
for systematic reviews. Of the 13,783 citations identified according to the
search dental problems, we included finally 38 studies.

TABLE II. Dental Events

Type of Event

Deployment Maneuvers Submarines Antarctica

N % N % N % N %

Caries and secondary decay events 441 43.1 693 46.0 334 41.1 7 10.0
Endodontic problems 119 11.6 159 10.6 57 7.0 0 0.0
Fractures of teeth or tooth problems not from tooth decay 109 10.7 33 2.2 20 2.5 36 51.4
Fractures and problems with prosthesis 30 2.9 12 0.78 3 0.4 3 4.3
Third molar problems 183 17.9 187 12.4 116 14.3 0 0.0
Periodontal pathology 65 6.4 130 8.6 176 21.6 7 10.0
Oral pathology 9 0.9 109 7.2 2 0.2 0 0.0
Mandibular problems 0 0.0 14 0.9 10 1.2 0 0.0
Joint and occlusal problems 37 3.6 0 0 0 0.0 0 0.0
Postoperative problems 2 0.2 152 10.0 55 6.8 0 0.0
Others 28 2.7 17 1.1 40 4.9 17 24.3
Total 1,023 100.0 1,506 100.0 813 100.0 70 100
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conflict areas not showed changes. However, the acute
dental incidence rate found submarine missions was 12.0/
1,000 person-year (CI: 11.20, 12.80), that was five times
higher regarding all submarine dental events. In maneu-
vers, the acute dental incidence rate was 260.7/1,000
person-year (CI: 252.80, 268.50), that was 2.4 times high-
er regarding all maneuvers dental events (Supplementary
Table S2).

Estimated incidence rates calculated from the negative
binomial model are presented in Table V and Supplementary
Table S3. Submarine condition was used as reference group.
The estimated mean of events for Antarctic station was not
significant (3,492 events; 95% CI: −395–7,378). In the other
conditions, the means was significant. In deployment in con-
flict areas, the predicted mean number of events was 855,
showing a predicted incidence rate of 3.5 times the incidence
rate found in submarines. In maneuver conditions, the pre-
dicted mean number of events was 918, showing an inci-
dence rate of 3.76 times the incidence rate in submarines.
With respect to Antarctic stations, the rate of incidence was
14.3 times that of submarines. When comparing deployment
in conflict areas before and after 2006, the means look similar
(after, 2,159 and before, 2,631). The estimated incidence rate
ratio after 2006 was 0.82 (95% CI: 0.62–1.08) (Table V).

In the sub-analysis of acute dental events, Submarine con-
dition was used as reference group. In deployment in conflict
areas, the predicted mean number of acute events was 607,
showing a predicted incidence rate of 1.97 times the inci-
dence rate found in submarines. In maneuver conditions, the
predicted mean number of acute events was 763, showing an

incidence rate of 2.47 times the incidence rate in submarines
(Supplementary Table S3).

DISCUSSION
This study shows that the dental incidence in long-term iso-
lation conditions is relevant. The dental incidence rate in
Antarctic missions is the highest; however, the rate is low-
ered when considering all long-term isolation conditions
(Antarctic missions + submarines). The dental incidence rate
is high in the other conditions analyzed in this study; more-
over, the sub-analysis of acute dental incidence rates shows
higher incidence rates. Dental events were mainly related to
caries and secondary decay events across all conditions, fol-
lowed by periodontal pathology and fractures of teeth or
tooth problems not originated in tooth decay in long-term
isolation conditions, and problems related to third molar and
endodontic in non-isolation conditions. Acute dental events,

TABLE V. Estimated Dental Incidence Rate by Condition

Condition
Estimated Mean

(95% CI)
Estimated IRR

(95% CI)

Deployment in conflict area 855 (437–1,272) 3.5 (1.44–8.5)
Maneuvers 918 (439–1,397) 3.76 (1.51–9.3)
Antarctic station 3,492 (−395–7,378) 14.3 (3.7–54.5)
Submarine 244 (63–426)
Deployment in conflict area
after 2006

2,159 (1677–2,641) 0.82 (0.62–1.08)

Deployment in conflict area
before 2006

2,631 (2191–3,071)

TABLE III. Acute Dental Events

Type of Event

Deployment Maneuvers Submarines Antarctica

N % N % N % N %

Endodontic problems 119 26.5 159 23.7 57 19.0 0 0.0
Fractures of teeth or tooth problems not from tooth decay 109 24.2 33 4.9 20 6.7 36 67.9
Third molar problems 183 40.7 187 27.9 116 38.7 0 0.0
Oral pathology 9 2.0 109 16.2 2 0.7 0 0.0
Mandibular problems 0 0.0 14 2.1 10 3.3 0 0.0
Postoperative problems 2 0.44 152 22.7 55 18.3 0 0.0
Others 28 6.2 17 2.5 40 13.3 17 32.1
Total 450 100.0 671 100.0 300 100.0 53 100

TABLE IV. Dental Incidence Rate by Condition

Condition Events Person-Year Years (mean) Incidence Rate by 1,000 Person-Yeara 95% Confidence Intervals

Maneuver 4,592 59,715.7 0.707 108 104.8–111.1
Deployment 16,031.6 101,083.2 0.475 333.9 328.7–339.0
Before 2006 10,853 63,178.2 0.46 364.1 357.1–371.0
After 2006 4,374.6 29,084.0 1.2 125 121.2–128.7

Submarines 1,045.9 90,665.9 4.809 2.39 2.24–2.53
Antarctica 73 133.5 1.17 467 359.7–574.2
Submarines + Antarctica 1,118.9 90,799.4 2.99 4.12 3.87–4.36

aBased on mean of years.

e152 MILITARY MEDICINE, Vol. 184, March/April 2019

Dental Incidence in Non-isolation and Long-Term Isolation Conditions

D
ow

nloaded from
 https://academ

ic.oup.com
/m

ilm
ed/article-abstract/184/3-4/e148/5233895 by AM

SU
S M

em
ber Access user on 03 M

ay 2019



those with great impact on unit effectiveness, were mainly
related to third molar problems and endodontic problems in
the three conditions analyzed.

Despite the fact that the information is scarce and dental
problems are poorly assessed as medical emergencies, the
obtained information is valuable and relevant. The main prob-
lem encountered was the different terms used to describe dental
incidents and dental problems in the literature. Our systemic
review builds on the results of 38 published evidence studies
evaluating dental problems and their incidence.1,2,8–11,16–36

Moreover, the information was homogenized and classified
to facilitate data interpretation.

The dental incidence rate in long-term isolation conditions
may seem relatively modest, but it is relevant. Moreover, it is
possible that the rate is higher in part because some personnel
may have experienced mild injuries that went unreported, and
in part because of the relatively short time period of the mis-
sions (maximum three months). The low incidence rate found
in submarines was due to the intense and effective dental
screenings carried out.8 Several military services across differ-
ent countries have introduced a dental classification system to
reduce the number of dental emergencies and to avoid deploy-
ment of personnel with non-adequate dental conditions.9

Hence, the primary objective of this classification is to achieve
the performance of the mission.22 Despite this, the dental inci-
dence is 4.12/1,000 person-year in isolation conditions, and
108–333.9/1,000 person-year in similar populations in com-
plicated or stressed conditions. These differences could be
explained in part by the above-mentioned dental screenings
for submarine crew members compared to other military
populations,1 or by pre-existing dental pathologies in the case
of deployment or maneuvers,22 or by length of the mission22

or by different diets.22

The lower dental incidence (less than half) found in deploy-
ment in conflict areas after 2006 can be explained because, in
2006, the U.S. House Armed Services Committee added per-
manent health and dental benefits to soldiers and the National
Guard. These benefits were added when a large number of
reservists during the Persian Gulf War mobilizations of
1990–1991 could not be deployed due to poor dental status.37

The reduction in dental incidence after 2006 shows that pre-
ventive measures notably reduce dental events in these condi-
tions, thus increasing the number of deployable soldiers.

It is interesting to note that the higher dental incidence
found in Antarctic missions, and several arguments could
explain this data. Antarctic missions are staffed mainly by
scientific personnel, who are older and have a higher level of
education, which aligns with the data reported by Thomas et
al about the dental incidence in submarine officers being half
of the enlisted personnel.34 Although level of education is
important in health status, dental screenings prior to the mis-
sion likely have greater weight; dental exams are therefore
likely to be less intense and effective for military personnel.1

Another factor that affects the dental health of individuals in
the Antarctic is repeated cold exposure, which has been described

as a serious contributive factor, affecting fracture damage, new
carious lesions, and dentinal erosion.21 The main dental event
found in our analysis of Antarctic missions was tooth fractures.

When analyzed the acute dental incidence, there are an
increase (12/1,000 person-year in submarines, and 260.7–333.9/
1,000 person-year in similar populations in complicated or
stressed conditions). This acute incidence represents the dental
incidence in the operational theater, which means on the one
hand, a strategic costs in form of effectiveness of the mission
decrease and reduction in the morale of the deployed personnel,
due to the average time lost of the affected personnel is 3 days
per unit and entails other non-quantifiable costs as overload the
duties of the other unit members, replace the affected personnel,
etc.4,38 And regarding the economic costs as the evacuation or
transportation to a dental facility, treatment costs, specialized
dental personnel costs, etc.38 This economic costs are variable
and depend mainly of the incidence of acute dental events and
level of activity of the dental services.39 In this sense, Colthirst
showed that these variable costs were twice the fixed costs.4

Dental problems are sometimes unpredictable and can
require an evacuation to a dental treatment facility, assuming
the loss of the soldier to their mission joint to the personnel
to translate him/her.32 In this sense, Deutsch et al found that
non-injury-related dental problems accounted for 6.9–9.3%
of all medical evacuations from submarines between 1991
and 1999,1 and Gunepin et al found that 15.7% of the medi-
cal evacuations recorded in soldiers deployed in Mali were
to treat non-battle dental emergencies.22 Although the condi-
tions are different, the evacuation percentages are similar,
showing that dental evacuations are independent of the mis-
sion condition. These data demonstrate the need for dental
equipment and trained dental personnel to address dental
conditions.9,22

The data obtained show that the most common dental pro-
blems that occur both in long-term isolation (except in Antarctic
missions) and non-isolation conditions are caries and secondary
decay events. Periodontal pathology and fractures of teeth or
tooth problems not from tooth decay in isolation conditions,
and third molar problems and endodontic problems in non-
isolation conditions, were the next most-frequent events. In the
case of acute dental problems, the most common were mainly
related to third molar problems and endodontic problems. All
these events occurred despite previous dental screenings being
carried out. In this sense, York et al found that more than 50%
of recruits began their military service with the worst dental
classification and, after 4 years, only 57.4% of them achieved
the best dental classification.40 On the other hand, Mahoney
reported that a well-prepared dentally force experiment
150–200 dental emergencies per year and in contrast this
incidence is the triple in soldiers with less dental health sta-
tus.41 Moreover, other studies showed that the monotony of
diet, lack of variety of fresh foods,22 and poor dental
hygiene21 make it difficult to maintain good dental status. On
the other hand, tooth fractures observed in isolation conditions,
mainly in Antarctic missions, were minor and occurred during
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mastication in teeth that had been previously treated (i.e.,
affected by an underlying dental problem).21

Finally, the dental events studied were largely unrelated
to traumatic causes across all conditions. Our results align
with a non-included manuscript that reported that 11% of
unscheduled absences on British warships are due to
trauma.42 Hence, these data corroborate the idea that unpre-
dictable dental problems should be considered in future
long-term isolation conditions, like spaceflights or Mars
missions.

Plausible solutions to the observed dental events exist.
For example, caries and endodontic problems can only be
solved by placing on-site dental services with qualified per-
sonnel (dentist or trained crew). Third molar problems (sec-
ond most common problem in deployment and maneuvers
and third in submarines, but the first acute event in all situa-
tions) could be solved by extraction during the previous den-
tal screening, thus eliminating the inherent risk. On the other
hand, the fact that periodontal problems are the second most
common dental problem in long-term isolation conditions
suggests that this prolonged period affects dental hygiene
and is probably aggravated by diet. That situation would be
easily solved by training the on-board medical officer in den-
tal hygiene with a Cavitron, and requiring the crew to receive
routine professional hygiene. The use of discharge splints in a
routine way would diminish the bruxism secondary to the
stress in different conditions, thereby diminishing the inci-
dence of dental fractures not secondary to caries as well as the
incidence of joint and occlusal problems. We believe that
with these measures could diminish 29.9% of dental events
observed in deployment in conflict conditions, 44.1% in man-
euvers, and 23.8% in submarines.

CONCLUSIONS
This systematic review shows that dental incidence in long-
term isolation conditions may seem relatively low compared
with non-isolation conditions (deployment and maneuvers)
but is a fact and is relevant. The use of preventive measures
and previous screenings considerably reduce dental inci-
dence rates. The dental events are mainly related to caries
and secondary decay events in all conditions, followed by
periodontal pathology and problems related to the third
molar. These events are unpredictable and caused mainly by
previous poor dental status, lack of fresh and varied food,
and poor dental hygiene, and are unrelated to traumatic
causes. These results reflect the need to implement specific
dental personnel and equipment in special conditions, mainly
in future long-term space missions.

SUPPLEMENTARY MATERIAL
Supplementary material is available at Military Medicine online.
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