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The last three years have seen significant changes in the Defence Medical Services approach to
trauma pain management. This article seeks to outline these changes that have occurred at every
level of the casualty’s journey along the chain of evacuation, from the point of injury to rehabilitation
and either continued employment in the Services or to medical discharge. Particular attention is
paid to the evidence for the interventions used for both acute pain and chronic pain management.
Also highlighted are possible differences in pain management techniques between civilian and
military casualties.
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1. INTRODUCTION
Until relatively recently, it could be said that the
military medical Zeitgeist was still one of providing
the greatest good to the greatest number. This was
the approach not only in the hot wars of the twentieth
century but also throughout the Cold War where the
unwritten understanding was that military medical
services would be overwhelmed by large numbers of
casualties. Robust triage was the order of the day and
pain issues were very much relegated to the back seat
of medical thinking.

During the last decade this approach has been
challenged and the provision of high quality pain
management is now an explicit aspect of military
medicine. In the summer of 2007, the Surgeon
General of the British Defence Medical Services
went as far as to make it one of his three ‘main efforts’
(personal communication (Lt General L. Lillywhite
L/RAMC, March 2010)). This reflects the changes
occurring within our broader society as shown by a
similar declaration by the Chief Medical Officer [1].

There are many reasons for treating pain. Chief
among them are simple ‘humanitarian’ issues. How-
ever, good analgesia is also thought to reduce many
medical complications affecting cardiovascular, respir-
atory and endocrine systems [2]. A recent study has
also suggested that analgesia protects casualties against
post-traumatic stress disorder (PTSD) [3].

The aim of this article is to outline current concepts
in pain management and to describe the present organ-
ization of the British military pain service that extends
from point of wounding to the point at which the
individual leaves the military; once discharged from
military service an individual is currently cared for
through the National Health Service. The evidence
for current practice is also discussed.
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2. DEFINITIONS
Whatever pain is, it certainly is not only nociception.
One of the most common definitions of pain is that
it is ‘an unpleasant sensory and emotional experience,
associated with actual or potential tissue damage, or
described in terms of such damage’ [4]. Thus, when
considering pain, the emotional component must
always be considered.

Two other definitions to consider relate to pain
classification. Pain becomes ‘chronic’ after three
months; until this time it is traditionally referred to
as acute. Once it is chronic it is usually thought to
no longer indicate ongoing damage and may instead
become a disease in its own right; there are of
course lively discussions about this [5]. Finally, neu-
ropathic pain is pain generated from injury or
dysfunction of the nervous system itself (painful
diabetic neuropathy, post-trauma pains), while
nociceptive pain is the pain that results from the
direct action of a noxious stimulus on the nociceptors
(burns, inflammation).

The last concept that needs to be outlined is that
of echelons of medical care. Currently, the British
Defence Medical Services use four echelons, although
more have been suggested in the past [6] and other
nations have their own variations [7]. Broadly speak-
ing, Role 1 is that period immediately following the
injury. Care at this point will be provided by the indi-
vidual, their immediate colleagues or perhaps a
paramedic or doctor. Role 2 sees a more formal medi-
cal facility offering medical interventions but no
surgical ones; in most of the current conflicts, as a con-
sequence of rapid evacuation, Role 2 facilities are not
used. Role 3 is the field hospital where casualties
undergo life and limb saving surgery and physiological
stabilization before aeromedical evacuation back to the
UK where they enter the Role 4 establishments. These
are currently the Royal Center for Defence Medicine
(RCDM) at the University Hospitals of Birmingham
and the Defence Medical Rehabilitation Center
(DMRC) at Headley Court.
This journal is # 2011 The Royal Society



Table 1. The published casualty numbers that are being treated at both the Royal Centre for Defence Medicine and the

Defence Centre for Medical Rehabilitation.

2007
2008 2009

2010
from 8 October 2007 to 31 March 2010

Op TELIC 121 281 180 45
Op HERRICK 163 573 909 505

Table 2. The published numbers of amputees amongst British military casualties. Please see the original data for definitions

of terms used.

2006
2007 2008 2009

2010
from 1 April 2006 to 31 March 2010

Op TELIC
amputees 6 10 5 0 0
significant multiple amputees 0 0 0 0 0

Op HERRICK
amputees 7 12 30 55 16
significant multiple amputees ,5 ,5 6 26
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3. BACKGROUND
The number of deaths during the British military’s
involvement in Iraq (Operation TELIC) and Afghani-
stan (Operation HERRICK) have been, and continue
to be, well publicized. In contrast, the scale of the
numbers of non-fatal casualties is less often broadcast.
However, this information is now publicly available
from the Defense Analytical Services Agency and
shows a significant increase even over the period the
data are available [8,9]( see tables 1 and 2).
4. PAIN SCORES
There are probably three reasons for scoring pain.
Firstly, it provides a clinician an idea of what type of
analgesic to use initially; severe pain suggests a
strong analgesic. Secondly, it provides an idea of how
well any intervention has worked, and thus what may
be required subsequently. Finally, it alters the patient’s
experience of the pain because the pain is recognized
as being ‘real’ by another person. This last function
of scoring pain is often overlooked but is probably of
great significance. The American author Naomi Wolf
is credited with saying ‘pain is real when you get
other people to believe in it. If no one believes in it
but you, your pain is madness or hysteria’ [10].

Until recently there was no formally agreed scale for
the UK military to use when measuring pain although
the 0–10 numerical rating scale (NRS) was the most
commonly used scale. In 2009, it was decided to use
a simpler four point scale, from 0 (no pain) to 3
(severe pain) [11], as had been used in acute pain
studies for many decades [12]. The aim was to
simplify decision making for inexperienced care provi-
ders. If a casualty describes their pain on the 0–10
NRS as 6/10 what sort of analgesic should be used?
If it then moves to 5/10, is this clinically significant?
This extended scale suggests a spurious precision
and poses questions to which the answers are not
clear. By choosing 0–3 the scores loosely parallel the
three stages of the World Health Organization’s pain
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ladder which has been broadly adopted as an appropri-
ate basic approach to pain management. Changes of
one point on the scale (from 3 to 2 or 2 to 1 down-
wards, or 1 to 2 or 3 upwards) are likely to be
clinically significant. The final point to note is the
expectation to try to keep scores below 2 [13]—no
worse than mild pain—and there is evidence that this
is what patients rate highly in acute and chronic pain
[14], though pain reduction that may not achieve
this level of stringency does improve quality of life in
chronic pain [15]. It is clear that a score below 2 will
not always be possible to achieve, but it is right to
have it as the target.
5. PRE-HOSPITAL ANALGESIA
A systematic review performed by the Department of
Military Anaesthesia and Critical Care has shown
that surprisingly little good quality evidence exists to
guide the treatment of pain in the prehospital environ-
ment, and usually the best that can be done is to
extrapolate from civilian hospital practice. Many
people discussing the use of analgesics in areas of con-
flict still quote the tremendous work by Dr Henry
K. Beecher in which he described his experiences
and ‘lessons learnt’ while a doctor in the US Army
in the European theatre of World War 2. He stated
that up to 75 per cent of soldiers wounded in battle
did not want any analgesia and he famously compares
this to his experiences of civilian trauma where the
requirement for analgesia was, he suggested, signifi-
cantly higher [16]. He also described a series of over
200 casualties in which 32 per cent had no pain, 26
per cent slight pain, 19 per cent moderate pain and
24 per cent severe pain [17].

Against this background of 60 years ago, a study
was conducted to establish current levels of pain.
After gaining ethics committee approval a survey of
casualties at Headley Court was conducted. Individ-
uals were asked to estimate the severity of the pain
they experienced from point of wounding back
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Figure 1. A pie chart indicating the distribution of pain
scores at the point of wounding as remembered by casualties
(pain scores: dotted region, none; dark grey region, mild;
light grey region, moderate; black region, severe; hatched

region, do not remember).
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Figure 2. A pie chart representing the distribution of
responses given when casualties were asked to remember

whether their initial analgesia helped to relieve their pain
(responses: black region, yes; dark grey region, no; light
grey region, do not remember).

270 D. J. Aldington et al. Review. E2E pain management
through the chain of evacuation to Headley Court (see
figure 1). Two thirds, and the majority of those who
could remember, remembered experiencing moderate
or (more often) severe pain. They were also asked
whether the initial analgesics helped. The results
suggested that perhaps two thirds of those that could
remember did think the pain was helped (figure 2).

These results seem to disagree with Beecher’s find-
ings, although clearly there are important differences
in the study designs. For example Beecher asked
casualties who could respond on arrival at the field
hospitals, often several hours after injury. In our
study casualties were weeks after injury and were
asked their recollection of pain experienced at the
point of injury. It is also fair to say that our population
had probably experienced a greater degree of injury
severity [18].

Currently, UK policy is for all service personnel to
carry individual 10 mg morphine doses in intramuscu-
lar autojects. Although these have been issued for
many years, the UK is the only country to entrust con-
ventional forces with an individual issue. However,
10 mg intramuscular morphine has a similar analgesic
efficacy to 1 g paracetamol or 400 mg ibuprofen [19]
and thus complete analgesia cannot be expected
from a few doses of morphine especially in the most
severe injury. Following the systematic review and
other anecdotal reports it has been decided to trial
the use of oral transmucosal fentanyl citrate as an
agent to augment the morphine. This trial is currently
underway in Afghanistan. Although fentanyl and mor-
phine act on the same receptors, it is likely that the
fentanyl will have the added advantage of a built-in
method of distraction: the applicator is rubbed against
the oral mucosa to allow absorption. Thus, as pain
increases casualties rub more vigorously so allowing a
sense of control.
6. ROLE 3 FIELD HOSPITAL ANALGESIA
The choice of analgesia available in the field hospital
mirrors that in a civilian hospital, with the usual mix
Phil. Trans. R. Soc. B (2011)
of analgesic medication together with patient con-
trolled analgesic (PCA) devices. The current device
used is the Baxter Infusor PCA which has the advan-
tage of being entirely mechanical, with no electronic
components. This is important because a power
supply is now not an issue, and more importantly
there is no chance of it interfering with the navigation
aids and other equipment used on Royal Air Force
transport aircraft.

One significant development has been in the use of
regional anaesthetic techniques. Regional anaesthesia
is the process whereby local anaesthetic solutions are
injected in such a way as to render a region of the
body anaesthetized. This may be the result of epidural
or spinal injections or alternatively peripheral nerve
blocks. Although such techniques have been described
in the military medical literature for many years [20],
and often in very trying circumstances such as the jun-
gles of Malaya when amputations had to be performed
under spinal anaesthetic as that was all there was avail-
able [21], there have been concerns about their
usefulness in the military setting.

Traditionally both techniques have involved the
single bolus dose of local anaesthetic which gives
excellent analgesia, albeit briefly. This may be suffi-
cient within the civilian setting, but within the
military it is more useful to be able to maintain analge-
sia for as long as possible. This concern has been
allayed with the use of continuous infusions. The prin-
cipal potential harm with epidural techniques has been
that of infection, subsequent epidural abscess for-
mation and the possible devastating sequelae of this
[22,23]. However deployed military hospitals are
moved from initial tented facilities into buildings
more recognizable as hospitals as soon as possible,
and with this comes significantly improved levels of
cleanliness and operating theatre sterility.

There have been concerns around the use of periph-
eral nerve blockade, where the fear has been of delaying
the diagnosis of acute compartment syndrome when the
cardinal symptom of pain is removed. A systematic
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Figure 3. A pie chart demonstrating the distribution of pain
scores recorded among the military patients at RCDM over
five weeks. There were 922 data points (pain score: black
region, 0; light grey region, 1; dark grey region, 2; dotted
region, 3).
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review conducted outlined the current understanding of
the syndrome [24]. This was then combined with a dis-
cussion between the senior military surgeons and
representatives of the Military Pain Special Interest
Group. The result was the phrase in an editorial stating
‘clinicians should be encouraged to use regional analge-
sic techniques’ [25]. One significant difference between
civilian and military casualties is that the latter will
undergo repatriation, usually within hours of injury,
and in a process that may itself take tens of hours.
During this period the development of a compartment
syndrome would be catastrophic as there is unlikely to
be any facility to undertake the necessary treatment,
fasciotomy, with the lack of a surgical team. Conse-
quently, as part of the initial management of the
military casualty, prophylactic fasciotomies may have
to be performed [26].

There is also the problem of siting the block. Tra-
ditionally, one would use an electrical current
transmitted through the tip of the needle; as the
needle approaches the nerve to be blocked it stimulates
the nerve, which results in motor stimulation of the
limb, seen as movement distal to the nerve. This
relies on an intact limb and in military casualties the
limb may be absent or too injured to move. Recent
development of portable ultrasound devices are revo-
lutionising the procedure as they provide realtime
views of anatomical structures allowing placing of
catheters next to nerves. Through these catheters
local anaesthetics can be infused allowing prolonged
periods of analgesia [27].
7. REPATRIATION
The next phase of the casualty’s care is repatriation.
The fundamental tenet of this phase is to ensure
analgesia is achieved before the journey begins since
trying to do so during the journey is always very diffi-
cult. It should also be remembered that in an aircraft
there are no drugs or equipment available that you
have not already put on board and getting expert help
is also impossible unless it too is onboard at take-off
[28]. The Royal Air Force’s aeromedical teams are
now able to manage PCAs, epidurals and continuous
peripheral nerve blocks in flight. They are also able to
manage the casualties who do not have these advanced
techniques but who may still develop pain.
8. ROLE 4: THE ROYAL CENTER FOR DEFENCE
MEDICINE
RCDM is located within the University Hospitals
Birmingham NHS Foundation Trust, and has been
the primary receiving unit for British military casual-
ties since 2001. Most civilian hospitals in the UK
have acute pain teams although it may be proper
to suggest that they are ‘analgesic risk management
services’; their primary role appears to be ensuring
the use of techniques such as epidurals and local
anaesthetic infusions is safe. Thus only patients with
these ‘advanced’ devices will be seen rather than all
of the other patients who are likely to have pain [29].
Rates of moderate and severe pain in patients on
civilian surgical wards typically range from 30 to
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80 per cent [29–31]. The results of a prospective
survey of pain scores collected over five weeks and
including 922 data points on the military ward at
RCDM showed our combined moderate and severe
pain scores were less than 10 per cent (figure 3) with
90 per cent of casualties having pain scores of no
more than 0 or 1.

The techniques used in RCDM mirror those that
would be expected in any hospital dealing with acute
trauma although there is a particular focus on regional
anaesthetic techniques. There are probably two
reasons for this. First, it has been suggested that con-
tinuous peripheral nerve blocks lead to lower pain
scores [32]. Secondly, for patients who undergo mul-
tiple operations over a short period of time, as the
military do, having an analgesic that does not have sys-
temic side effects is intuitively of more use than the
alternative (opiate based) analgesia. There are of
course exceptions such as the soldier who refused
such a technique, instead taking relatively significant
doses of opioid for his pain. When asked why he refused
his answer was to be able to see his thumb move was of
great importance to him as it reassured him that the
nerves were getting better and thus his future serving
with his infantry regiment was still possible.

Unlike normal civilian practice it is routine for us to
send all catheters, both epidural and peripheral nerve
block, to the pathology department for culture and
identification of any microorganisms. The reason for
this is the fear surrounding increased risks of contami-
nation. This fear is not related to the conditions in
which the catheters were introduced, as was the orig-
inal worry mentioned above, but more because of the
conditions the patients themselves are in. Very often,
unlike civilian practice, casualties will have come into
the field hospital after weeks of living in very basic con-
ditions with limited washing facilities. Happily, after
more than 130 catheters on the database, although a
few have grown microorganisms, none have been clini-
cally significant. This then tends to support the
continued use of this relatively new technique in
deployed military analgesia.
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Figure 4. The typical doses of amitriptyline taken at

night and pregabalin taken twice a day used by the military
casualties at RCDM. The size of the data point is pro-
portional to the number of patients on that combination,
so most are on 75 mg amitriptyline (at night) and 300 mg
pregabalin (twice a day).
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tees taking strong opioids when they initially presented at
DMRC and the last entry in their notes (black bars, %
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Morphine PCAs are also used regularly. In contrast
to many civilian pain services the simultaneous use of
oral opiates, PCAs and continuous peripheral nerve
blocks on the same patient is not a rare event.

Although most of the medication used is the same
as would be found in any hospital, treatment against
neuropathic pain is started at a relatively early stage.
Indeed, the question asked is not so often ‘should we
start it?’, But more often ‘why should we not start
it?’. If significant nerve injury is suspected amitripty-
line will have been started in Role 3. At RCDM this
will be continued but pregabalin will often be intro-
duced. In a recent survey of patients on the military
ward at RCDM, 66 per cent were on a combination
of amitripyline and pregabalin (see figure 4).

Studies have suggested that anti-neuropathic pain
agents reduce peri-operative opiate requirements [33],
although this effect has not been studied.

Effort is also taken to educate the patients in what
they are taking, how often they should take them,
what the side effects are likely to be, and finally
when and how they should reduce the doses. This is
an important aspect to their acute pain management
since once they are discharged from RCDM they will
immediately become responsible for their own medi-
cation. Although the use of dedicated telephone
support is provided they may have difficulty getting
other advice so the better the preparation for their dis-
charge the fewer the problems they should encounter
once out of the regimented schedule of a hospital.
9. ROLE 4: THE DEFENCE MEDICAL
REHABILITATION CENTER
The primary center for the rehabilitation of British
military casualties is the DMRC at Headley Court.
This was originally developed for the rehabilitation
of Officers of the Royal Air Force following World
Phil. Trans. R. Soc. B (2011)
War 2 but now serves casualties of all ranks and all
services.

One of the greatest fears with the use of morphine is
that of addiction. Indeed much is made of the rates of
addiction encountered by the soldiers of America’s
Civil War, leading to the development of the term
‘soldier’s disease’; there is of course much discussion
around whether or not this is just a twentieth century
construct but that is beyond the scope of this essay.
Suffice to say it was against this background a survey
was conducted at DMRC to compare rates of opiate
use on arrival and final entry in patient’s notes. The
expectation was that most patients, who were all
amputees in this study, would be on opiates of varying
type and dose on arrival and during the course of their
rehabilitation they would come off their medication.
The results showed that there is no indication of inap-
propriate medication use in the British military
population (figures 5 and 6).

Some of the less seriously injured personnel will
receive most of their rehabilitation in one of the
regional rehabilitation units that have been established
around the country. Efforts are underway to ensure
that these receive regular visits from military pain
specialists and that they have appropriate routes of
communication for support at all other times.
10. PRIMARY HEALTHCARE: COMPLETING
THE CIRCLE
The final step in the process is the management of pain
issues in primary care. This will be for those casualties
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that have managed to return to work or who are still
undergoing their rehabilitation. One of the problems
is that many of the agents and processes being used
in the British military will be outside the normal
experience of a primary care doctor, either military
or civilian. In an attempt to help both the casualties
and their medical officers, steps are being taken to pro-
vide pain clinics in the larger garrisons. These are
clinics at which senior consultants in pain medicine
and their colleagues in rehabilitation or sports and
exercise medicine see patients together. An integral
aspect of these clinics is the education of junior
primary care physicians.
11. OTHER AGENCIES AND ISSUES
The importance of involving many disciplines in the
management of pain is well recognized; the manage-
ment of pain extends throughout the continuum of
patient care. The explicit involvement of anaesthetists,
surgeons, physicians, psychiatrists and primary care
doctors, together with nurses, physiotherapists, occu-
pational therapists and psychologists is encouraged at
every level. The current structure of British military
healthcare also involves the integration of military
and civilian healthcare providers, adding another
dimension to the organizational mix.

As well as the clinical changes outlined above there
have been a number of other aspects to the manage-
ment of pain within the British military that have
changed recently. The first of these is a clear under-
standing of the importance of good surveys and audit
processes. These are now encouraged at every level
and every site of intervention. These are not per-
formed ‘just for fun’ but have all provided useful
information to allow the further development of the
service, and as an essential component of quality man-
agement and to drive home that ‘no worse than mild
pain’ is the target.

Research is also recognized as being an important
aspect of the service. However, because of the relatively
small numbers of casualties, the huge number of
confounding elements that exist when considering pain
and finally the austere environments that may be
faced, it is difficult to design studies of sufficient power
to allow any conclusive findings. To date systematic
reviews of the medical literature, notably of acute com-
partment syndrome and prehospital analgesia, have
been used in an attempt to overcome some of these
problems. These have been written in collaboration
with colleagues from the University of Oxford.

After clinical issues, audit and research, the other
principle on which the military pain service is built is
education. The Battlefield Advanced Life Support
(BATLS) course has had its section on pain issues
updated. This is the course that many UK and other
nation’s [34] healthcare providers will undergo to pro-
vide them with the necessary military medical skills
prior to operational deployments. Tailored lectures
on pain are provided to the staff deploying to the
field hospitals as part of their pre-deployment training
phase (HOSPEX—hospital exercise [35]) and the
Standard Operating Procedures and Clinical Govern-
ance on Operations documents are annually reviewed
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to ensure they are up to date. All doctors joining the
Royal Army Medical Corps undergo a period of train-
ing in military medicine, the Post-Graduate Medical
Officers (PGMO) course, and there is now a full day
devoted to discussing military pain management
issues; this itself is a coup given that most UK medical
graduates receive less education in pain management
than a veterinarian [36].
12. DISCUSSION
At the outset of this section, it must be stated that
although this essay has focused on the management
of pain following trauma on an operational deploy-
ment, a significant number of casualties repatriated
will not be from this group; 24 per cent of US oper-
ational repatriations, the largest single group in one
study, were classified as musculoskeletal and connec-
tive tissue disorders [37] and not direct battle-related
injuries. Because the UK has deployed forward rehabi-
litation units [38] this is significantly lower for the UK.
However, to any military force it is significant, as one
would expect from an organization where physical
performance is so important [39].

Over the last three years since the Surgeon General
made his ‘main effort’ statement, military pain man-
agement has come a very long way. The reasons for
this are multiple. Most important was the main
effort statement itself; if the top of an organization
thinks a cause is important it facilitates all actions
aimed at addressing it. The fact that as a nation we
have been involved in two large-scale military oper-
ations that have produced significant casualty
numbers is also important; the public support for the
Help for Heroes organization is a clear manifestation
of this.

Another change is the dawning recognition that
military casualties are different to civilian ones. The
largest cause of significant acute pain in our civilian
population is probably post-operative pain. In this
case patients have had a condition for some time
before voluntarily travelling to a hospital and under-
going an operative procedure, having received
information on what to expect post-operatively. In a
survey of a civilian hospital most patients experienced
significantly less pain than they thought they would
[40]. This is clearly different to the young military
trauma casualty who may wake up thousands of
miles away and after life-changing injuries. The mili-
tary patient with persistent pain is again different to
their civilian counterpart; they are usually younger
and possibly on the brink of losing their jobs. The con-
sequence of this is that military pain management
specialists, arguably unlike their civilian colleagues,
have the clear aim of keeping their patients employed
within the service and if this is not possible to prepare
them as well as possible for life after service.

The Defence Medical Services also have the advan-
tage of being an organization that has relatively good
communication and is able to promote new ideas
and guidelines rapidly across its membership. Thus,
many changes can be swiftly promulgated and can be
expected to be implemented. It is against this back-
ground a service that is integrated and sustainable is
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being created: integrated at each stage with what has
gone before and afterwards, and sustainable so that
each provider can fulfil the basic requirement and it
does not rely upon a few high performers alone.

One of the great problems associated with the
treatment of pain is a lack of the fundamental under-
standing of the mechanisms that cause pain. The call
for a mechanism-based treatment for pain was made
some time ago [41,42] and as can be seen the split
between neuropathic and nociceptive management is
made in our system. However, most pain treatment
is still fundamentally empirical in nature and thus
the importance of good audit and surveys of
pain experiences, particularly in our relatively small
populations cannot be underestimated.

Of course, the holy grail of pain management is the
prevention of chronic pain conditions [43]. As already
stated, because of the large number of variables
involved and the relative rarity of the outcome, it
would not be possible to prove that the current mili-
tary approach does achieve this. However the data
collected, presented here, and used as a guide appears
to support the system being developed.

The authors would like to thank all of the members of the
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thanks go to Col S. Jagdish L/RAMC, Lt Col J. Ralph
RAMC, Sqn Ldr C. Flutter RAF, Dr P. Wood, Mrs
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