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Editorial

Half a League..

"Half a league, half a league,
Half a league onward,

All in the valley of Death,
Rode the six hundred.”

Thus spoke Alfred Lord Tennyson in his poem
"The Charge of the Light Brigade". This charge,
during the Crimean War, was probably one of
the most ill considered events in military his-
tory. The Crimean War, however, was the one
of the turning points of military medicine.
From this foundation, we've seen the develop-
ment of military medicine as a fundamental
aspect of military planning and capability. The
Australian Military Medicine Association was
established to build on these foundations and
to ensure that the study of military medicine
continues to develop.

One of my aims, when taking over as the
editor of this journal, was to tap in on the
wealth of knowledge and information which I
believe is in the Australian military medical
community. To that end, as I forewarned in
the last journal, I intend to increase the size of
the journal with a variety of articles from all
aspects of military medicine. This issue, at
over 60 pages, is the largest issue that the
AMMA has printed. I'm intending that future
issues will be of a similar or greater size and
encourage all our readers to consider submit-
ting an article, letter to the editor, abstract,
conference report or a book report. I am
grateful for all those who have already taken
up this challenge.

In this issue, we see a number of themes.
The first of these is a preventive health theme.
Keeping our defence forces healthy, whether in
the fields of injury prevention or infectious dis-
ease prophylaxis, is a critical aspect of our

work. Three excellent papers look at injury
prevention, Ross River virus disease and the
Plague. The second theme focuses on military
medical practice. These interesting and diverse
papers address emergency medicine in the
military, the diagnosis of hypothermia and the
costs of military pharmaceuticals. The final
theme is a historical one. A challenging per-
sonal account of life in a German prisoner of
war camp, and a fascinating article on Austra-
lia's naval involvement in the Boxer rebellion,
tackle this theme.

From the last journal. the readers got an
idea of my background. In this journal, I will
provide some details of the assistant editor,
SQNLDR Karen Gisler. Karen joined the RAAF
as a medical undergraduate in 1988. She
graduated in 1990 from the University of
Queensland and, after residency in Brisbane,
commenced full-time service in 1993. She has
served in Townsville, Amberley and Canberra.
Karen completed her MPH&TM in April 1997
before deploying to Iraq for 6 months in Sep-
tember 1997 as the SMO for UNSCOM. She is
currently the SO2 Prevention within the Di-
rectorate of Preventive Health within in the
Defence Health Service Branch.

We look forward to your continuing contri-
butions and encourage you all to contact ei-
ther Karen or myself if you have any com-
ments.

Andy Robertson

Coming Next Issue:
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Hypothermia (2): Management
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Landmines
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Teleradiology

Survived the Mission, still coming to terms with the consequences
The psychological effects of a Naval deployment

The Boxer Rebellion: The New South Wales and Victorian Naval contingents
Medical oxygen in the area of operations
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President’s Message
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The more things change. the more things stay
the same. It's an old phrase, but I believe it
continues to hold true in many ways.

We have left the 1990’s behind us and
changed all the digits in our calendar for the
last time until fifty more generations have
passed. (I'm a believer in the new millenium
starting in 2001 — no, I'm not a spoilsport or a
pedant, but it does give us all an excuse to
celebrate twice). While we waited for the clock
and calendar to change, some would have
thought about what havoc the ‘Millenium Bug’
would cause. Well we're still here and able to
live life without relying on baked beans and
wood fires.

Where is all this leading? There has been a
group of people who had spent the last few
years with the responsibility of preventing and
dealing with any disasters resulting from ef-
fects of the ‘Millenium Bug'. They were in the
unfortunate position of losing out whatever
happened. If systems had failed. they wouldn't
have done their job properly: if everything
went well, then they were making something
out of nothing and had wasted everybody
else’s time and money over a non-existent
threat.

Does that sound familiar? Preparation and
planning for situations that may not occur are

the bread and butter of health logistics. A
rapid, appropriate and efficient response is the
minimum standard expected. In the scenarios
presented to us, failure to respond is unac-
ceptable, but if not called upon our services
are ‘too expensive and not really necessary'.
This has always been the case and will proba-
bly always remain so - call it human nature or
what you will.

The recent few months in Timor have again
demonstrated this unchanging attitude. Of
interest, too, is the nature of casualties seen.
In an earlier message, I commented on the
traditional image of military medicine being
largely of battlefield casualties and trauma of
man-made origin. At that time the contrast
between this and incidence of disease as being
a greater threat to the man in the field was
discussed. Once again, the Timor experience
has seen non-traumatic illness as a major is-
sue that has faced those deployed. We con-
tinue to face similar situations and attitudes to
our predecessors.

Let us take the lessons of the past with us
into the future and face the 2000’s with the
confidence that comes with preparedness.

Nader Abou-Seif
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Original Articles

Developing Injury Prevention Strategies for the

Australian Defence Force?

PG Warfe, DD Jones, SK Prigg.”

Abstract

Casualties caused by injuries have a major impact on the readiness of the Australian Defence Force
(ADF). The Department of Defence has developed a system for reporting occupationally related ill-
nesses and injuries. Data from the DEFCARE database and a wide range of other data have been
analysed to determine the leading causes of injury and illness as well as the associated costs. During
financial year 97/98 over 32,000 working days were lost due to injuries. In addition, over $100 mil-
lion was spent on workers compensation costs. The five activities associated with the highest number
of working days lost were all related to physical training and sports. Modifications to the physical
training program at 1 Recruit Training Battalion were associated with dramatic reductions in the in-
jury presentation rate and the number of male medical discharges. Further development of this type
of approach should help the ADF to minimise preventable injuries in the future.

Introduction

Casualties caused by injuries have a major
impact on the readiness of the Australian De-
fence Force (ADF). Therefore, the ADF is seek-
ing to capture data, which will assist in deter-
mining priorities for injury prevention, de-
signing specific interventions, and measuring
progress based on implemented interventions.

Methods

The Australian Defence Force (ADF) is con-
ducting a major study to quantify the current
health status of the Force as quantitatively as
possible. This project, the ADF Health Status
Report, began with the compilation and analy-
sis of a wide-range of data. The desired out-
comes from this process include setting health
support priorities; developing illness and in-
jury prevention strategies: and beginning the
process of monitoring progress toward desired
health outcomes.

The Department of Defence has developed a
system for reporting occupationally related ac-
cidents and incidents. The following data from
workplace injuries, illnesses and incident re-
ports are recorded in the DEFCARE database:
the nature, location, agency and mechanism of
injury: the activity engaged in when the injury
occurred; and other information on factors
which may have contributed to injuries. One of

the most useful features of the DEFCARE da-
tabase is the capture of working days lost
(WDL) associated with each reported casualty
in terms of days in hospital, days off all duties,
and days of light duty. This provides an im-
portant measure of the impact of various inju-
ries and illnesses on personnel availability. Fi-
nancial Year (FY) 97/98 was the first year for
which data was compiled in the DEFCARE
database.

Data on workers compensation claims in
the ADF was obtained from the Military Com-
pensation and Rehabilitation Service (MCRS),
which administers workers compensation in
the ADF. Although efforts are currently under
way to integrate workers compensation into
the DEFCARE system, this was not achieved
as of FY97/98. However, some data was avail-
able on the condition for which compensation
was claimed in terms of the part of the body
affected.

Because ADF personnel must maintain a
high standard of fitness, each Service has the
right to retire members on the grounds of in-
validity, that is, a physical or mental incapac-
ity to due their duties. There are three classifi-
cations of invalidity retirements: Class A (60%
or greater incapacity), Class B (30% to 59% in-
capacity), and Class C (less than 30% inca-
pacity). Data on invalidity retirements was
obtained from the Defence Force Retirement

' Warfe PG, Jones DD. Prigg SK. Developing injury prevention strategies for the Australian Defence Force. Aust Mil Med 2000; 9(1), 3-8.
L)
~ COL Peter Warfe was the former Director of Clinical Policy, Defence Health Service Branch. Australian Defence Force.
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and Death Benefits (DFRDB) Scheme and the
Military Superannuation and Benefits Scheme
(MSBS). Both the DFRDB and MSBS maintain
statistics on the cause of invalidity in terms of
the body system affected.

Each of the Services in the ADF collects
data on hospital admissions, including the
reason for admission using International Clas-
sification of Diseases Edition 9 (ICD-9) coding.
This allows for a determination of the number
of admissions associated with injuries and
musculoskeletal diseases and disorders. Each
of the military Services also maintains records
of deaths due to all causes. Based on this data
it is possible to ascertain the number of deaths
resulting from accidents and injuries.

In addition to the aforementioned sources
of data, the ADF Health Status report included
a review of previously collected data and stud-
ies on injuries in the ADF. Significant in this
regard was a major report on injuries in the
Australian Army from 1987-1991 by Rudzki.l
All the sources of data mentioned above were
analysed in an attempt to develop a compre-
hensive picture of patterns of injuries and ill-
nesses in the ADF. Where possible, an attempt
was also made to establish causal relation-
ships in order to guide casualty prevention
strategies.

Results

In FY97/98 there were 5038 casualties among
full-time military personnel reported to the
DEFCARE database, which represents a rate
of 91 per 1000 per year (9.1% of the Force).
The resulting WDL was 32,644 (148 work
years), including 1216 days in hospital, 6287
sick days, and 25,141 light duty days. In
FY97/98 1067 casualties among part-time
military personnel were reported to DEFCARE
resulting in an additional 2680 WDL. When
calculated in terms of full-time equivalents the
casualty rate among part-time forces was
28.5%.

The activity groups associated with work-
place injuries and illnesses among full-time
personnel are presented in Figure 1. Work-
related activities accounted for almost one-
third of all casualties reported. Sports activi-
ties were also associated with approximately
one-third of casualties. Physical training was
the third leading activity group in terms of the
number of casualties produced. Military
training and motor vehicle accidents played a
smaller, but still important role.

Australian Military Medicine

The individual activities associated with the
highest number of casualties included the fol-
lowing: physical training (18.2%), walking
(non-sport and fitness) [6.7%]. rugby un-
ion/league (5.0%), equipment maintenance
(4.6%), touch football (4.1%), soccer (3.9%),
stores handling (3.9%), driving (3.8%), fighting

(3.4%), ship maintenance (2.8%), run-
ning/jogging (2.6%), cleaning (2.5%), Austra-
lian Rules football (2.4%), and basket-

ball/netball (2.3%).

However, in terms of priority for prevention
the individual activities associated with the
highest WDL are of greatest concern. Figure 2
presents a summary of activities associated
with the highest percentage of WDL. The five
leading activities associated with WDL are
physical training (PT) and four sports activi-
ties, including touch football, soccer, rugby
union/league, and running/jogging. Several
other sports activities were associated with the
highest proportion of WDL. Military training
activities, such as marching and parachuting,
were also important contributors to WDL.
Walking and stores handling were work-
related activities associated with relatively high
WDL.

Sprains and strains of joints and adjacent
muscles was by far the leading injury nature
associated with lost working days and ac-
counted for almost 30% of all casualties and
31% of WDL. Disorders of muscle, tendons
and other soft tissues and fractures were also
major contributors to WDL with each ac-
counting for approximately 18% of days lost.
Dislocations and dorsopathies each accounted
for approximately 5% of WDL. The types of
injury associated with the highest WDL are not
surprising given the activities associated with
the highest WDL.

Figure 3 presents a summary of the loca-
tion of injuries and illnesses in full-time mili-
tary personnel reported to DEFCARE in
FY97/98. Again it is not surprising that lower
limbs were affected in one-third of casualties
given the types of activities associated with the
highest rates of casualties. Lower limb injuries
are associated with over 50% of WDL. Upper
limbs were affected in 22% of casualties re-
ported and accounted for 20% of WDL. The
third highest body location to be impacted was
the trunk, which accounted for over 15% of
casualties and WDL. All other body locations
were much less likely to be affected.
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Figure 3. Injury Location Group Summary for ADF Workplace Injuries and Illnesses

Workers compensation costs in the ADF
have seen significant escalation over time. The
number of workers compensation claims re-
ceived almost doubled between FY90/91
(3208) and FY97/98 (6285). The total cost of
military worker’'s compensation benefits was
$101.23 million in FY97/98. Although part of
the increase in the number of claims is likely
associated with greater client awareness of
benefits and the long lag time between injury
and submission of claims in the ADF, the high
cost of work-related injuries and illnesses in
the ADF is clear. Knee injuries accounted for
19.4% of compensation claims between
FY92/93 and FY96/97. Other leg injuries ac-
counted for an additional 18.7% of claims.
Back and arm injuries accounted for an aver-
age of 15 and 13% of claims, respectively over
the five-year period. Integration of workers
compensation data into DEFCARE should pro-
vide for useful comparisons in the future.

In FY97 /98 there were a total of 574 inva-
lidity retirements in the ADF from all causes.
This represents 1% of the full-time force. The
annual liability for Class A and B retirements
in FY97/98 was $67.6 million. While Class A
retirements have held relatively steady over
the past five years, Class B retirements have
steadily increased over the past four years.
Class C retirements, which are by far the most
numerous, fluctuated considerably with a
range of 158 to 264 per year. Diseases and
disorders of the musculoskeletal system ac-
counted for 62% of Class A and B retirements
and 63% of Class C retirements in FY97/98
under MSBS. A total of 37% of all invalidity
retirements were associated with diseases and
disorders of joints and 16.5% were associated
with spinal injuries.

Based on a review of hospital admission
data over the last several years, the average
number of admissions related to injuries and
poisonings or musculoskeletal diseases and
disorders was over 2000 per year. Ausiralia’s
Health 19982 indicated that the average cost
per admission for musculoskeletal diseases
and disorders and injuries, poisonings, and
toxic effect of drugs was $3369 and $2307, re-
spectively. Thus, the cost of hospitalisation of
ADF personnel for such injuries and illnesses
is estimated to be millions of dollars. The
Australian National Audit Office (ANAO) has
estimated that the total cost of injuries in the
ADF is between $210 and $840 million. 32
Furthermore, on average, 22 ADF personnel
die as a result of accidents and injuries every
year with motor vehicle accidents taking the
greatest toll on life.

Given the major costs associated with
workplace injuries and illnesses in the ADF,
the need for focused injury prevention efforts
are clear. Based on a thorough analysis of
available information it became clear that a
substantial numbers of injuries and illnesses
(particularly musculoskeletal diseases and
disorders) are preventable. PT and sports inju-
ries should receive the highest priority for pre-
vention efforts. Military training activities such
as marching and parachuting should also re-
ceive attention along with work-related activi-
ties associated with high numbers of casual-
ties (eg. walking, maintenance, and stores
handling).

The rest of this paper will focus on the
ADF's initial efforts in seeking to address the
problems of PT and sports injuries.
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Table 4 provides a profile of the nature, lo-
cation, and mechanism of injury for each of

the leading causes of WDL and indicates the
proportion of casualties associated with each.

Activity

Nature of Injury

Bodily Location

Injury Mechanism

Physical Training

Sprains & strains (49%)
Disorders of muscles, tendons
and soft tissues (12%)
Fractures (10%)

Lower limbs (48%)
Upper limbs (20%)
Trunk (18%)

Body stressing (34%)
Falls, trips. & slips (29%)
Hit by moving objects (15%)

Touch Football

Sprains & strains (44%)
Disorders of muscles, tendons
and soft tissues (17%)
Fractures (11%)

Lower limbs (56%)
Upper limbs (26%)
Trunk (10%)

Falls, slips & trips (34%)
Body stressing (22%)

Hit by moving objects (15%)
Hitting objects (14%)

RugbyUnion/League

Sprains & strains (35%)
Fractures (16%)

Disorders of muscles, tendons
and soft tissues (14%)
Dislocation (8%)

Upper limbs  (31%)
Lower limbs (31%)
Head (14%)

Trunk (14%)

Neck (7%)

Hit by moving aobjects (66%)
Falls, slips & trips (11%)
Hitting objects (10%)

Body stressing (8%)

Soccer

Sprains & strains (48%)
Fractures (20%)

Disorders of muscles. tendons
& soft tissues (11%)

Lower limbs (69%)
Upper limbs (13%)
Trunk (7%)

Hit by moving objects (47%)
Falls, slips, & trips (19%)
Hitting objects (15%)

Body stressing (13%)

Running/jogging

Sprains & strains (52%)
Disorders of muscle, tendons

Lower limbs (78%)
Upper limbs (7%)

Falls. slips & trips (40%)
Body stressing (32%)

and soft tissues (17%)
Fractures (8%)

Trunk (7%)

Table 4. Profile of the Activities Associated with the Highest WDL

While this information is useful it is also im-
portant that the risk factors for injury be well
understood. A summary of risk factors for
military training injuries prepared by Gillespie
et al (4) for the British Army is provided in Ta-
ble 5 below. The levels of evidence were origi-
nated by the U.S. Agency for Health Care Pol-
icy. A grade of B requires availability of well-
conducted clinical studies but no randomised
trials on the topic of recommendation. A grade
of C requires evidence from expert committee
reports and/or clinical experience of respected
authorities and indicates the absence of di-
rectly applicable studies of good quality. Level
IIa corresponds to evidence obtained from at
least one well-designed controlled study with-
out randomisation. Level IIb corresponds to
evidence obtained from at least one other type
of well-designed quasi-experimental study.
Level Il corresponds to evidence obtained from
well-designed  correlation  studies, non-
experimental descriptive studies, and case-
control studies. It is vitally important that the
ADF use an evidence-based approach in
seeking to minimise injuries in the ADF.

Citing a report on sports injuries in Australia
by the Centre for Health Promotion and Re-
search, Rudzki noted that based on question-
naires completed by coaches, administrators
and medical staff, a mean estimate of 30-50%
of sports injuries were regarded as realistically
preventable.! Rudzki also cited an Australian
Sports Medicine Federation study indicating
the major causes of sports injury are human
error (54%), terrain (31%), and equipment
(15%).1 Rudzki concluded that the main areas
of manipulation are education and modifying
the environment with coaches and trainers
being the people deemed most important in
preventing sports injuries. The ADF must learn
from training and conditioning programs of
professional and top amateur sports programs
how to minimise preventable injuries. In es-
sence the ADF must learn to train smarter to
minimise risk. This will require greater educa-
tion of commanders and all personnel regard-
ing the benefits, risks and prevention strate-
gies for minimising injury.

Page 7



Australian Military Medicine

Risk Factor

Level of Evidence

Age over 24 years

Grade B level lib

Low or average physical activity prior to training

Grade B level Iib

Female gender

Grade B level 111

Smoking >10 /day

Grade B level Iib

Hyperpronation of foot

Grade C level IV

Total amount of marching/running (military training)

Grade B level Iib

Running frequency > 3 days/week for 30 mins

Grade B level lia

Running duration >30 mins for 3 days per week

Grade B level lia

Table 5. Risk Factors for Training Injury

Where primary prevention efforts fail, the ADF
must have the means to aggressively manage
injuries to ensure they are completely healed
and do not become chronic problems that can
eventually lead to medical discharge. Physio-
therapy is extremely important as a means of
secondary prevention. However, when other
means fail, the ADF must have strong reha-
bilitation programs in place.

A case study at 1 Recruit Training Battalion
(1 RTB) by Rudzki and Cunningham provides
an idea of the potential impacts that smarter
training can have.5 Medical stafl at 1 RTB was
able to convince commanders at the Army es-
tablishment for initial recruit training that
changes in physical training could result in
fewer injuries while still providing rigorous
training and physically fit recruits. Changes in
the PT program included the following: cessa-
tion of road runs, introduction of 400-800m
interval training, reduction in test run dis-
tance from 5km to 2.4km, standardisation of
road marches, and introduction of deep
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the highest priority for prevention -efforts.
Based on a survey of relevant literature and
the case study at 1 Recruit Training Battalion,
it appears that substantial numbers of injuries
and illnesses can be prevented through
smarter training. Resources invested in pre-
vention efforts are likely to be extremely cost
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