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EDITORIAL

Diabetes mellitus and the armed forces

MICHAEL J WORLD

Introduction

ith very few exceptions, applicants with diabetes
Ware generally refused a military career in most

armed forces in the world. Operational condi-
tions compromising health, welfare and safety rather than
any physical impediment are the main reason for this. The
small military diabetic population means that meaningful
reports can only be generated by the larger armed forces.
The majority of military personnel developing diabetes in
service are not discharged. Novel approaches to diabetes
have been attempted in military aviators. This editorial
reviews the reasons for military medical policies in relation
to diabetes mellitus and the risk factors (obesity, race, rank
and age) for development that could have important conse
guences for British Forces in the future.

Given that service in the British Armed Forces is/Current-
ly voluntary, it is sad to have to refuse entry to ||n
applicant on medical grounds. In the case of rejec
on the grounds of existing diabetes m
invariably invokes comparison with s%o

athlete whose ability to win one re Ol goI
medals has not been impaired b@lsease

cussed below, there is more tz t cisi t fitne ({a/
join the armed forces than pt(éijal pro gn th é:;

of a civilian sporting location with access™te f rting
medical facilities. If this article successfull ins why
applicants with existing diabetes will ge e rejected,
it will be a valuable contribution to f &ng understand-
ing between diabetic applicants a%l%’military medical
assessors.

The common medical criterion

In general, applicants for military service should have no
existing disease dependent on regular medication, even if
they can reach the demanding standards of physical ability
set by military authorities. All applicants are subjected to a
basic but careful medical evaluation and it is unlikely, but
not impossible, that extant disease will be missed. In relation
to diabetes, data from Sardinia suggest that the prevalence
of this disease in potential recruits is increasing. This inter-
esting study found that the prevalence of diabetes in con-
scripted male army recruits increased by an apparent factor
of 29-fold over the years 1936-1973.' Obviously, some of
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is cou elated to better diagnostic methods but the

}‘%( tre Iear as is the conclusion that increasing numbers of
ous<{djabetic n

ts for military service are likely to be found to have
etes and to be rejected. Military medical standards are
rlctly enforced in order that the worldwide operational
capability of HM Forces is not compromised by human fac-
tors. There is also the question of the duty of care to
personnel with extant disease that could compromise their
ability to survive not only enemy action but also hostile envi-
ronments. This policy applies to those with diabetes and has
been adopted by the majority of armed forces around the
world. Only a very few countries do not bar people with dia-
betes from entering military service. In consequence, there
is only a little information about how well they perform
after entering military service with existing disease and the
two reports that follow are conflicting.

Countries where diabetes is not an automatic bar to a
military career

Some countries do not automatically disqualify people with
diabetes from entering military service. In Finland, there is
military conscription for 6-12 months. Diabetes is not a bar
to military service. Of 47 insulin-requiring diabetic personnel
serving in a signals unit (where field military demands may
be less), 40 (85%) completed their service. Seven individu-
als (15%) had to interrupt their service because of problems
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Abbreviations Figure 1. 'Box and whiskers’ plot of serum sodium concentrations in
; ; a series of 25 soldiers with heat illness without diabetes.
APOD airport of disembarkment Median=130 mM/L. There was attendant encephalopathy
E':‘/” Eaije area ind due to raised core temperature and hyponatraemia.
DMS dzfgncmearsr?elgiczT services Deranged blood glucose in a diabetic could be an
FEBA ervansl sl of e st e unnecessary and dangerous complication
HbA, haemoglohin Aic 140 — o 140
HOMA homeostasis model assessment 137
IED improvised explosive devices E .
IGT impaired glucose tolerance g
LOC lines of communication 130 O 130
SAM surface-to-air missiles = e
% == =]
T ] 122.5
, , o . 2 120 o=
with diabetes. Overall, 16 individuals (33%) reported diffi- E
culties related to management of their diabetes in the 2
. . . . . m
military environment, five suffering severe hypoglycaemic @ 110
attacks and one, ketoacidosis. Taking this group as a whole, 7
control (HbA, ) had deteriorated significantly by the end of > sl 105
military service.? Q

Israel is another country where diabetes is not an auto-
matic bar to military service. In a series of 145 potential
recruits with type 1 diabetes, 77 decided to volunteer for
army service of which 60 responded to a questlonha|r
the end of their military service. Sixty-eight decided o o]

volunteer and, of these, 44 responded to a questi ire at
a similar time as the group of volunteers. Th (o) olun
teered came from a higher socio- economlc nd
cational attainment was higher. This may he|r

hospital admissions and better contr

ower HbA<<(

the civilians.? This apparently favou tcom

viewed from the perspective ofﬁg % hatqi/
of the military service permi ican

not accepted into combat u They\gj exc
ar

military training. This is often extremel used
elsewhere as a probationary criterion for nce into
service. Guard duty was not permitted. T. S NO expec-

tation they would continue workin xtended hours.
They had to be stationed sufficler’ég~ their homes to
permit return after duties and, in fact,*77% of diabetic per-
sonnel lived at home. Such conditions are incompatible with
services (such as in HM Forces) where the expectation is that
all personnel should contribute to worldwide projection of
force during at least some of their military career.

Operational structure

Operational strategy will reflect the nature of conflict and
will vary in consequence. Such details will inevitably be
heavily classified information in relation to current opera-
tions. However, the classical operational structure has long
been within the public domain, even if it is not that well
known. This structure divides operational activity into three
locations: the FEBA, LOC and the BA. The FEBA, or enemy

56

\%”*,0

\(/v

ta |s th
|V|t

on of the potentially most intense

ot have the ability to guarantee mainte-
pIy of individual medicinal requirements at
e FEBAXThe BA is often co-located with the APOD. Most
r% medications can be re-supplied here and on the
Ibeit with some lesser reliability in the latter case.
ary medical grading of personnel with disease reflects
such re-supply considerations. The greater the distance from
the BA, which is usually the location of the field hospital,
then the greater the difficulty of casualty extraction. Use of
helicopters is ideal for this purpose and to project medical
assistance to a forward location. This may not always be
possible. Safe deployment of such aircraft depends on air
supremacy or at least air superiority. Lack of these or the
presence of a significant threat from heat-seeking shoulder-
launched portable SAM’s makes projection of medical treat-
ment and casualty extraction dependent on road vehicles.
The vehicle and occupants then have to face the potential
threat not only of enemy air attack but also so-called
“friendly fire”. Additionally, roadside bombs, also known as
IED's, are a perpetual hazard whose sophistication and,
therefore, lethality is continually being developed. Current
operational reports by news media emphasise the serious-
ness of this weapon.

It is one thing to ask aircrew or field ambulance person-
nel to put their lives at risk to save the casualties of enemy
action, it is quite another to ask them to do the same for
someone who has developed a complication of disease that
is known to exist. Even if extraction is successfully accom-
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Figure 2.  The potential physiological derangements resulting from
severe military trauma during resuscitation and life-saving
surgery. The monitor shows pulse rate = 75 beats/minute
(This is a military tachycardia as most serving personnel
have resting pulse rates of 50-55 beats/minute). Blood
pressure=44/22. SpO, = 100% (on oxygen).

ET CO, = 4.7 kPa. Concerns about blood glucose and
arterial pH in a context of trauma and lactic acidosis would
be an unnecessary complication

plished, the international dimension (hos&@n o)
operating military medical services) h %\ pot fg\t
compromise the standard of care ob&a& in This
could be critical in the case of diabetic per %
continuity of care is such an |m act v

f
Environmental conditions Q/operat
Wherever possible, terrestrial enwronmental cm s are
not allowed to prevent military operation ensation
for such conditions such as heat, cold a ude is always
attempted. At one extreme, this e aiI appropriate
acclimatisation and the other end o ectrum will entail
the use of protective clothing and equipment. The latter,
more extreme measures, may preclude administration of
oral or parenteral drugs such as those required to treat
diabetes. Severe conditions, which are not amenable to arti-
ficial manipulation, will always result in some reduction in
operational efficiency. Land forces will always endeavour to
minimise this by appropriate measures.

In the context of current operations, hot and dry condi-
tions are particularly challenging. They will be encountered
and overcome by the majority of personnel with no disease
but some will lack the physiological reserve due to variation
in genetic constitution (figure 1). Unchallenged in temper-
ate UK, their vulnerability may become apparent in harsh
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operational conditions as has been found in Irag* and
Afghanistan. Existing diseases, such as diabetes, with the
potential to compromise physiological compensation would
put these personnel at increased risk in this situation and
reduce their fighting capability. This will be further compro-
mised if there is dependence on the availability of a drug
where adequate refrigeration is essential. This storage
facility is generally confined to base or hospital locations.

Increased risks related to blood glucose
concentration

The previous paragraph alluded to physiological compro-
mise related to the environment. To this must be added the
operational risks related to blood glucose concentration.
Much as consideration has to be given to civilians with
diabetes driving_cars, the same considerations have to be
given to midi ar@arsonnel when they operate highly danger-

nd equipment, us eir personal weapons and
unition. In the ituation, the thresholds to
e an o f agnitude lower because of

Soldlers may sometimes have

@ ecater Wangér |

<<} e x(%q rati s for days on end. There may be

\ iation H\%u ional activity. Days of boredom may
e

nse action lasting all day and all night
ys O qumng extremes of physiological response

\qnepend maintenance of blood glucose concentration
%) thé physiological range. Add to this the consequences

and it will be readily apparent that diabetes confers

\p y great disadvantage in field situations (figure 2). The

ecial situation of aviators is considered separately below.

Diseases emergent after joining

In contrast to fresh applicants, those serving personnel that
develop disease, including diabetes, often after some years
of satisfactory service, are generally not given a military
medical discharge if there is chance of redeployment in an
appropriate medical category. Often a large public invest-
ment will have been made in their training and they will have
acquired invaluable operational experience both of which
could be put to good use in a reduced or non-operational
capacity. However, there will always be a limit to the number
of military personnel that can continue to be employed in a
medically downgraded role. Each case is evaluated on its
merits as was made clear in the official statement on behalf
of the British Government in a parliamentary answer by Mr
Derek Twigg, Under Secretary of State for Defence and
Minister for Veterans at the Ministry of Defence.®

Scale of the problem in relation to diabetes: UK

Comparison of the occurrence of diabetes in serving
military personnel in the armed forces of different
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countries is difficult owing to the variation in denominators
employed to measure this. Most reports quote some kind
of control group. In Britain, a review of military medical
statistics 1978-1988 showed that 1,014 personnel were
recorded as being diagnosed diabetic. This was 0.33%
of the mean service population at risk (307,785) over
these years. One hundred and fifty-one (15%) were officers
and 863 (85%) were enlisted personnel. At that time, the
prevalence of diagnosed diabetes in the general British
population was 750,000 (1.33%) of the total population
of about 56 million. One third (250,000) were dependent
on insulin.®

Scale of the problem in relation to diabetes: USA

In a one-year study at a single US Army base, 0.18%
(58/32,593) males and 0.48% females (43/8,898 — 90% of
these were gestational) were prescribed diabetic medica-
tions.” As the problem may be hidden, a glucose tolerance
test was performed on 625 US soldiers (81% male, 19%
female; 54% white, 24% black, 17% Hispanic).
Undiagnosed diabetes was found in 0.5%, IGT in 1.8% and

Racial incidence and its consequences

In an American study it was found that the incidence of dia-
betes was 1.4 times higher in black (28.4/100,000 person-
years) than white personnel (20.2/100,000 person-years)
and incidence increased with age more markedly (5-fold) in
black personnel than white personnel (3-fold) between the
ages of 17-19 and 30-34."° Two factors suggest that
diabetes will become an increasing problem in British Armed
Forces. Firstly, the fall in the proportion of numbers of young
potential recruits in the indigenous British population has
prompted recruitment from Commonwealth countries where
diabetes is more common in older age groups. Secondly, the
changing racial demography in British subjects is associated
with a relative reduction in the proportion of whites.

Type 1 versueépe 2 diabetes
In the Briti ed Forces, during the years 1983-1988,

483 pe ere diagnosed.with diabetes of which 194
(40% ype 2 and 289 @ad type 1 diabetes.® This
nal may eadmg Central statistics

hen patients were discharged

e de eI onr
impaired fasting glucose in 1%. These rates were 10% k&o hosplta@ etic patients admitted to hospi-
those in the general population as assessed in the Nati re, urs more likely to have type 1 diabetes.
t|

Health and Nutrition Examination Survey lIl.8 This s
appeared to be reassuring by suggesting that care\t;ége tion
C

and maintenance of fitness standards wer ssfu[
However, a more recent report in US m||| son
an

worrying. The overall incidence of both

betes in US military personnel (1.9 c t nt—
years) has been found to be similar at n t
ulation (1.6 cases per 1,000 pat urprlség

given the emphasis on mawﬁ:{ e of f|t
case-control study of US mili ersonn\g% elop‘
diabetes between January 1997 and August @ d that
BMI, race and rank (a surrogate for socio- IC status)
affected the odds ratios for developin % ease. When
compared to those with BMI < 20 k e odds ratio of
those with BMI > 30 kg/m2 developi etes was 3.0. The
odds ratio for development of diabetes’ in African-Americans
was 2.0 compared to whites with Hispanics intermediate
(odds ratio=1.6). No differences in BMI were found between
races at the commencement of military service. Despite a sim-
ilar absence of difference in BMI on joining, the odds ratio
that junior enlisted personnel (other ranks) would develop
diabetes was 4.1. The mean age at diagnosis of diabetes was
35 years and this occurred after an average of 13.6 years of
service. While little can be done at present to eliminate genet-
ic factors, it would appear that attention to more stringent
implementation of physical fitness and, possibly education,
particularly as service personnel become older, might have
beneficial health effects.’

58

ckgr f increased diabetes in the US Navy
ared uropean controls and in relation to the
ontrov% rrounding the disputed Gulf War syndrome,
evidence to support the view that immunisation of US mili-
25/N\DErsonnel might increase the prevalence of type 1
@ tes has been presented to the Committee on
overnment Reform of the US House of Representatives."
The closure of all military hospitals in the UK in 2001
makes acquisition of military medical statistics absolutely
dependent on a robust reporting system at Unit medical
centres. This is not currently apparent. In the absence of
such a system, it may not be possible to acquire independent
British data to determine whether recent operations necessi-
tating immunisation against biological weapons, such as
anthrax protective antigen have had an affect on the preva-
lence of type 1 diabetes in British military personnel.

Accompanying risk factors

The presence of other risks to health may increase the risk
of development of overt diabetes at a later date with even-
tual reduction in military deployability and capability. In
addition to a higher fasting blood glucose, 9% (185/2045)
of French military personnel in the region of Paris had meta-
bolic syndrome. These were older, with higher BMI, heavier
smokers, who took less exercise. Possession of increasing
numbers of criteria (0-5) for metabolic syndrome were asso-
ciated with increasing fasting insulin levels and HOMA
insulin resistance and microalbuminuria concentration.™
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Consequences of diagnosis

As mentioned above, once a diagnosis of diabetes, or any
other chronic disease, has been made in British serving
personnel, everything is done to enable continuing military
service wherever possible. Radical changes in occupational
activity may be necessary to achieve this and failure may
necessitate military medical discharge. In the British services,
over a 10-year period, 29% (295/1014) of personnel
diagnosed with diabetes were medically discharged.® Even
this may be a proportion that is inflated by the potential
under-reporting of those developing type 2 diabetes. Before
medical discharge, military diabetic patients with a qualify-
ing minimum service will be entitled to resettlement
courses to equip them with skills appropriate for civilian life
if they do not already possess these. Any pension payable
will depend on personal factors such as rank, trade and
length of service.

Aviators

This covers both pilots and other aircrew. The nature of the
equipment that they operate and the lethality of weapon
systems carried in military aircraft requires stringent medic
standards to be applied at regular frequent intervals it
strict enforcement. The US Air Force takes the same attitu
as the RAF: pilots developing diabetes are dis %ﬂd 3

premonitory symptoms, and advised of action to take if
these symptoms occurred whilst airborne, both continued
military flying without adverse event."”

Divers

No reports of diabetes in military divers have been found.
This may reflect a stringent exclusion of diabetic personnel
from military diving.

Treatment

An early report from the British Royal Navy Medical Service
concluded that provision of a dedicated diabetic clinic
resulted in improved diabetic control, a reduction in
episodes of sickness and a consequent improvement of
quality of life.” In an effort to provide a beneficial educa-

tional progr@s: for people with newly diagnosed
drabetes int erican military community (both serving

a Civilian integrate ystem was replicated with
u ess This presu med to conserve the best

ma t systems whilst preserving
I oV

so that compromise of military
isfted clixl%vactrce guidelines for medical surveil-
mb@ ents — most were veterans in this study

However a subsequent audit of
reatment system drew the comment that

Other aircrew may continue flying duties subjgc aref ’complra@% recommendations was less than anticipated’.®
medical assessment and limitation. Twenty@nt o) %
c

army aviators with diabetes and 909
retained for flying duties." However, i ee S to

bered that diabetes is just one con her a
be disqualified from flying dutr ers |% or né/
artery disease, hypertension, @ rarn%
In the Israeli Air Force, it t |mp

pilots with type 1 diabetes might be able to C(@ to fIy
Of five aviators, three were pilots and two y7réspavigators.
Orthodox medical advice that the thr %\s should be
disqualified from flying was overruléd/by a non-medical
authority in two cases. One was a%t f an F-15 fighter
aircraft and the other, a helicopter pilot. Stringent diabetic
controls were introduced to minimise the risk of hypogly-
caemia and military flying continued without adverse event.
The third (cargo) pilot was lost to follow-up. Of the two
navigators, one was transferred to ground duties and the
other continued flying duties. Subsequently, a novel
approach towards retention of aviators recently diagnosed
with type 1 diabetes was introduced by the Israeli Air Force.
Two aviators were exposed to increasing levels of hypogly-
caemia by glucose clamping techniques. A 29-year-old
C-130 (Hercules transport aircraft) pilot learned that
hypoglycaemia caused paraesthesia and a 28-year-old
Apache helicopter pilot developed hunger. Forewarned of

VOLUME 8 ISSUE 2 - MARCH/APRIL 2008

port has attempted to give clear details why
plrcants for military service who have diabetes are exclud-
ed by most armed forces around the world. The operating
conditions required are very demanding. Costs of training
personnel increase with the complexity of equipment they
are called to operate. This investment cannot be wasted by
special restrictions dependent on medical category.
Development of diabetes in serving personnel does not
result in the medical discharge of the majority. Practitioners
providing care for such patients require the military
perspective to maximise continuing safety for all. This has to
be the paramount concern.

Disclaimer

The views expressed in this article are those of its author and
do not purport to be those of Her Majesty’s Government,
the Ministry of Defence or its employees.
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