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Editorial

Volume 10 Number 2, August 2001

Vision for the future...

"You can never plan the future by the past" (Edmund Burke 1729-1797)

I have now just completed nine months as the
Director of the Joint Health Support Agency. 1
often get asked how long I have been in the
job, as many people imagine, for some bizarre
reason, that I have been in the job for longer
than I have. Sometimes, 1 will admit, it does
feel like I have been in the job forever. One of
the real challenges of this job is to plan for the
future. One of the sessions at my next Senior
Health Officers Conference, planned for Octo-
ber, will be a look at where the Joint Health
Support Agency will be in five years time. The
planning for that conference got me thinking
about the Australian Military Medicine Asso-
ciation. What are our strategic plans for the
next five or ten years? This year AMMA will be
having its tenth conference. This will be held
on the Gold Coast from the 19 - 21 October,
2001. Where will AMMA be in ten years time?
Now is an excellent time for all members of
AMMA to reflect on the past decade and to
plan for the next one. AMMA is your Associa-
tion and the direction it takes should and
must be dictated by its members. From an
editorial point of view, I would like to see Aus-
tralian Military Medicine coming out six times
per year and being substantially larger than it
is already. The journal is already being cata-
logued by the National Library of Australia and
I would like to see it catalogued as part of
MEDLINE in the not too distant future. This is
a good time for all members to consider what
they would like to see from AMMA and to
share some of their visions for the future at
the coming AMMA Conference.

This issue of Australian Military Medicine is
again a diverse and interesting one. We have a
number of different themes. Naval medicine is
well represented with articles on dangerous
marine animals and the impact of sun expo-
sure on Naval personnel at sea. Clinically, ar-
ticles address key military medical issues of
trauma, vaccinology, industrial medicine and
infectious disease. We also have the first of the
articles from the essay competition, which

looks at the future impact of information tech-
nology on military health. I also commend you
to read Marshall Barr's account of his time in
Vietnam as a Civilain Military Force anaesthe-
tist in 1967. This excellent book is due to be
released on 07 September 2001 and is re-
viewed in this issue.

I would like to correct an unfortunate
omission from the last Journal. In the review
of the RACS Annual Scientific Meeting 2000,
we failed to mention the contribution made by
Paul Myers, who both convened the meeting
and presented an excellent paper on his expe-
rience with INTERFET.

Hgﬁre 1: Toronto Moose
(Photograph courtesy of the author)

Burke stated, almost three centuries ago,
that 'you cannot plan the future from the
past'. As an Association, we need to be rele-
vant for the future. That is not just putting on
new coverings like my Moose friend in Figure
1, but planning for the future so we will be a
vital and relevant association in 2011.

I look forward to seeing you all on the Gold
Coast.

Andy Robertson
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President’s Message

As I write this, Australia’s Defence health per-
sonnel involvement in military operations con-
tinues apace, with HMAS Manoora being des-
patched to support the planned transfer of
refugees from Christmas Island.

This operation highlights yet again the very
important réle of Defence health support to
humanitarian operations. In the last decade,
we have seen these activities undertaken again
and again in all three operational fields, and
there is no doubt that ADF health personnel
perform this function exceptionally well.

It is also to the credit of Defence planners
that we have a health capability that has the
flexibility to support such operations on land,
sea and in the air, with the final gap being
closed with the bringing into service of the two
Primary Casualty Reception Facilities (PCRF)
in HMA Ships Manoora and Kanimbla. Already,
the PCRFs have been involved in a number of
exercises and operations, and during Exercise
Tandem Thrust the first “live” operations were
undertaken in the orthopaedic care provided
to half a dozen paratroopers injured in a jump.

The challenge now is to train and maintain
the health personnel capability, both in the
Permanent and Reserve Forces, because it is
the conjunction and interaction between these
two components that is critical to timely and
effective health support.

Permanent Defence health personnel are
the mainstay of both maintaining the infra-
structure and providing the rapid response
that is often required. Reserve personnel pro-
vide the specialist expertise - both medical
and nursing - that cannot be obtained during
peacetime military service.

There are moves in Defence Health to pro-
vide some integration of aspects of the perma-
nent and reserve service, with permanent
medical officers being offered specialist train-
ing with a subsequent mix of military and ci-
vilian work, coupled to a high level of readi-
ness to deploy. The success of this approach,
which mirrors proposed solutions to the prob-
lem of attracting medical specialists to remote
and rural areas of Australia, will also depend
on a high level of cooperation with civilian
hospitals.

The practice of military medicine has in
many ways been seminal in the development

and advancement of medicine and health care,
and it is vital that the military health commu-
nity be strong and vibrant. The Australian
Military Medicine Association can play an im-
portant r6le in this, with its charter of
supporting and promoting military medical re-
search.

I'm sure all our members will agree that
one of the pivotal events of the military health
year is the Association’s Annual Scientific
Conference.

It is fair to say that our conferences have,
year after year, offered the opportunity to learn
of issues that face the military health commu-
nity and the solutions that have been devel-
oped to problems faced.

This year’s conference will be no less re-
warding. To be held on the Gold Coast - yes,
beautiful one day, perfect the next — less than
100m from the beach and in the heart of Surf-
ers’ Paradise, | have no doubt that our 10th
conference will build on the successes of pre-
vious years.

Our keynote speaker is former United
States astronaut and Air Force physician,
Colonel Jim Bagian. We did have to resist the
temptation to call the conference "2001, a
space etc ...), but I'm sure that you can guess
that Colonel Bagian's address will take us to
that last frontier of exploration, and the medi-
cal challenges that it poses.

The programme, as it is every year, is
packed with a wealth of papers, and there will
be special session focussing on posttraumatic
stress disorder presented by the ADF Centre
for Military Mental Health.

On the afternoon prior to the conference, a
workshop will be held at the Australian Ma-
laria Institute, and there will, as always, be
every opportunity for catching up with col-
leagues, and networking with both them and
our trade sponsors.

With over 40 golf courses in the vicinity,
theme parks etc, and the beach just over the
road, there will be no shortage of things to do
before and after the conference. If you haven’t
registered, I urge you to do so now. I look for-
ward to seeing you there.

Russ Schedlich
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Ultraviolet Radiation Exposure and Melanoma in

Australian Naval Personnel’

Scott Kitchener’

Abstract

In the tropics of Australia, the Royal Australian Navy operates two permanent bases and conducts a
large number of operations. Despite an overall incidence of melanoma not significantly different to
that of the general Australian population (Standardised Incident Ratio, SIR = 149, p>0.05), older
members of the RAN (SIR = 236, aged >29 years) and those holding duties in engine spaces while at
sea (SIR = 412 compared to the remainder of the Navy) have an increased incidence of melanoma after
indirect age standardisation, suggesting a risk factor associated with Service.

Introduction

The Royal Australian Navy has two permanent
operational bases in the tropics of Australia, at
Cairns and Darwin, and conducts many exer-
cises and operations in tropical waters.

Previously, Defence Force personnel serving
in tropical latitudes have been found to be sig-
nificantly over-represented in a skin cancer
case group of men at draft age during 1941-
451. The latitudinal distribution of skin can-
cers has been well known for some time2, in-
cluding both melanotic and non-melanotic
skin cancer3. Queensland has the highest
rate of skin cancer in the world4,5, probably
due to a combined effect of greater exposure
and a large population of Caucasian people liv-
ing in the region6.,7.

Outdoor occupations other than in the
maritime environment have been associated
with an increased risk of developing melanoma
such as farmers8,9; however, this is not a
consistent associationl0, especially when con-
trolled for other risks for cancer such as smok-
ing and agell. Links between melanoma and
outdoor occupations are not well estab-
lished12.

Considering the environmental exposure of
Naval personnel, the incidence of melanoma-
tous skin cancer for sailors has been evalu-
ated, including closer scrutiny of higher risk
groups.

Methods

Rates of melanoma in the Navy were ini-
tially ascertained from the ICD9 (172, Mela-
nomatous skin cancers) coded database
(MEDREX) employed by the (then) Directorate
of Naval Health Services, Canberra. All cases
were confirmed by a manual search of Service
Medical Documents. Inclusion as a case re-
quired histological confirmation of the case by
an independent histopathologist. The reported
date of a confirmed diagnosis was used for
chronological placement of cases. Period of
Service has been calculated from the date of
enlistment recorded on the Entry Medical Ex-
amination contained in Service Medical
Documents. Only those personnel enlisted in
the Royal Australian Navy as sailors on full
time Service during the defined period, from
31 December 1986 to 1 January 1992, were
included. All cases initially intended to be in-
cluded as cases following the confirmation of
histopathological diagnosis were retained as
cases throughout analysis.

Information regarding the Royal Australian
Navy population (numbers of personnel by age
and employment categories) during the inci-
dent period of years were provided by the Di-
rectorate of Personnel - Navy. From these lists,
population person-years data were derived.
Ordinal data were created based on standard
five yearly groupings from the yearly categories
provided. This permitted indirect age stan-
dardisation!® and comparison of the Navy
rates of melanoma to those recorded by the
Australian Institute of Health and Welfare and
the Australasian Association of Cancer Regis-

! Kitchener S. Ultraviolet radiation exposure and melanoma in Australian Naval personnel. Aust Miil Med 2001;10(2): 55-59.
3 Major Scott Kitchener, RAAMC, MBBS MPH FAFPHM FRACMA FACTM, is the Officer Commanding Clinical Field at

Australian Army Malaria Institute.
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tries as of the general population of Australia.
This most recent available data was used un-
der the a priori assumption that rates would
not vary significantly in the years immediately
following, over which the Navy rates were gen-
erated.

Indirect age standardisation was applied as
the Navy population is notably skewed towards
excluding children and the elderly. This was
considered to cause variable bias based on the
evidence available regarding the general inci-
dence of melanoma. Age is a significant and
enduring risk factor towards melanoma and
therefore requires control. The indirect method
of standardisation was considered the most
appropriate given the incidence of the disease
being observed.

From age standardised categories, expected
rates of melanoma were found for the Navy
group from Australian population rates and
compared to observed rates for the Navy using
the Poisson distribution!4. A similar method
was used for those age groups greater than 29
years. Superficial analysis of the Navy rates of
melanoma revealed an apparent preponder-
ance of cases from the employment categories
largely holding duties in the engine spaces
when deployed to sea. The group is referred to
as "Stokers" and includes personnel from the
categories (at that time) of Marine Hull Engi-
neering Sailors, Marine Propulsion Engineer-
ing Sailors, and Electrical Propulsion Engi-
neering Sailors. The method of analysis was
then further used for the categories of em-
ployment based on primary duties in the en-
gine spaces and a consequent low occupa-
tional ultraviolet exposure. Standardised inci-
dent ratios (SIR) were calculated.

Results

Between the years of 1987 and 1991 inclusive,
a total of 62010 person years were recorded.
From this period, 14 cases of melanoma were
reported and confirmed on histological exami-
nation of excision specimens. Based on indi-
rect age standardisation of the Australian
rates of melanoma, between nine and ten
cases were expected.

From the power generated from the number
of person years observed, it is not possible to
discern a statistical difference (p>0.05) be-
tween the incidence of melanoma in the Navy
and the general population of Australia. The
Standardised Incident Ratio of sailors is 149.1
relative to the Australian population.

Calculation of the power associated with
the investigation of the melanoma rate from
the Navy with that of the Australian popula-
tion suggested a low (< 0.10) probability of a
error (Z 3= 3.19).

From the age groups of Navy members
older than 29 years, a significantly greater

number of cases of melanoma were apparent
compared to the general population of Austra-
lia as ten cases were observed while four (4.23)
cases were expected (SIR = 236, 95% confi-
dence intervals = 4.795, 18.390, p = 0.0233).

Within the Navy, the population of "Stok-
ers” included 13519 person years of observa-
tion. The Stokers experienced a significantly
greater number with seven cases of melanoma
reported in this period; however, fewer than
three cases (2.08) were expected after indirect
age standardisation from the Australian popu-
lation (C.I.95% = 2.814, 14.423, p=0.011).
This indicates a Standardised Incident Ratio
for Stokers of 336.5 compared to the Austra-
lian population.

For those Stokers aged greater than 29
years, four cases were recorded while no more
than one (0.91) case was expected from indi-
rect age standardisation of the Australian
population data, resulting in a SIR of 439
(C.1.95% = 1.090. 10.242, p=0.028).

The group of Stokers was compared to the
rest of the Navy without age standardisation
as it was considered that the distribution of
ages would be comparable. No more than two
(1.95) cases of melanoma were expected in the
group of Stokers based on the rates for the
rest of the Navy, whereas seven cases were re-
corded. Again using Poisson probability, this
was found to be a significant difference be-
tween the groups (C.1.95% = 2.814, 14.423,
p=0.008). The (non-standardised) Incident Ra-
tio of Stokers for melanoma on the back-
ground of the other serving sailors was 359.

To confirm that the age distribution of
Stokers was not significantly different the rest
of the Navy with respect to these calculations,
a sensitivity analysis was conducted by repeat-
ing the procedure with age standardisation on
the age profile of the remainder of the Navy. A
significant difference remains between the
cases expected among the Stokers and that
recorded (cases expected = 1.72, observed
cases and confidence intervals as above,
p=0.004). The standardised incident ratio
with this procedure is calculated to be 412.

The Navy personnel other than Stokers
were found to have a Standardised Incident
Ratio (with respect to the Australian popula-
tion) of 111. This is not of significance. Cal-
culation of power for this comparison was not
deemed necessary given the previous results.

Discussion

In recent years, the Royal Australian Navy has
maintained an active role in the tropics
around Australia with deployments, exercises
and two permanent Naval bases in the area.
Recognition of the risks confronted from in-
creased solar ultraviolet exposure has
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prompted active promotion of sun protection
measures.

This investigation has been to assess the
rate of melanoma among the members of the
Royal Australian Navy. As the population of
the Navy is quite obviously skewed in terms of
age, standardisation is necessary for valid
comment. Despite an increased standardised
incident ratio for Naval personnel on crude
rates, the difference found between the Navy
rates of melanoma and those of the general
Australian population, after age standardisa-
tion, is not significant.

Is Naval Service associated with increased
risk of melanoma?

The power generated from the Navy population
sample as a part of the Australian population
control indicate that the numbers in the Navy
are sufficient to observe a reasonable increase
in melanoma rate if it were to be present.
From this crude analysis, it is assumed that
enlistment in the Royal Australian Navy is not
associated with increased risk of melanoma.

Clearly, it is possible that the increased
risk observed in the group with greater age
(>29 years) is completely related to the well-
known risk factor of age; however, the SIR is
greater compared to the Australian population.
Age is a surrogate measure for duration of
service, albeit a rather loose indicator and
laden with potential biases. Nevertheless, the
greater SIR of sailors older than 29 years indi-
cates that their Naval Service can not be ex-
cluded as being associated with this higher
risk.

Biases in Navy selection

The Navy is selective in the enlistment of per-
sonnel. Enlisting generally healthy individuals
may cause a bias towards the null for the
overall rates of melanoma for serving person-
nel. Considering the greater risk associated
with more prolonged service after age stan-
dardisation of the data, a bias towards the null
would tend to mask a greater rate of mela-
noma associated with Naval Service, some as-
pect of it, or an occupational group within the
population of sailors. Other selection biases
may be operating such as ethnicity!® with se-
lection for those more prone to melanoma.
While this is likely to be a bias away from the
null, increasing the apparent risk from Naval
Service, it is not possible to determine the ex-
tent to which it is influence results.

A serious potential confounding bias is the
possibility of differential ultraviolet radiation
exposure in childhood between the Australian
public and those recruited for Navy, or be-
tween members of the Stoker group and the
remainder of the Navy. This proposes that an
apparent modulating effect of adult occupa-

Volume 10 Number 2, August 2001

tional ultraviolet radiation exposure may in-
deed be due to an incidental inverse associa-
tion of childhood ultraviolet radiation exposure
16-18, and adult occupational ultraviolet ra-
diation exposure such that the childhood ex-
posure is the only truly causative association
with the outcome of skin cancer and mela-
noma.

Adequate control of this potential con-
founding is logistically difficult as an assess-
ment of childhood ultraviolet radiation expo-
sure requires retrospective assessment with
the concurrent recall and interpretative biases.
The assumption made in this instance is that
the groups of comparison have a normally dis-
tributed childhood exposure approximating
equivalence. This may or may not be a valid
assumption. It could be argued that the pre-
ponderance of Caucasian Naval personnel re-
flects an apparent bias in childhood exposure
to solar ultraviolet light exposure. Neverthe-
less, within Navy, there is no apparent selec-
tion bias towards being a Stoker related to
childhood ultraviolet exposure.

Stokers

"Stokers"” are those members serving in cate-
gories whose duties at sea are predominantly
below decks in the engine spaces, having a low
occupational ultraviolet radiation exposure. A
notable elevation of risk was found for this
group, most distinet when compared to the
risk of melanoma for the remainder of the
Navy (SIR 412, p<0.01).

These research findings are supportive of
other research indicating a lack of direct asso-
ciation melanoma riskl9 and cumulative ul-
traviolet radiation exposure as well as a possi-
ble protective role from occupational exposure
to ultraviolet radiation20. There are several
possible confounding associations potentially
influencing this relationship, including con-
current exposures to artificial light sources
and solvents in the workplace.

While the literature reviewed indicates a
possible association of artificial light sources
(Arc welders, sun lamps, sterilisers, printing
equipment and fluorescent lights), it is at best
a weak association21-25. When considered
collectively the hypothesis can be dis-
counted26. Further, Stokers are not routinely
exposed highly to these sources in the course
of their duties.

Duties in engine spaces when deployed to
sea are rather ubiquitously associated with oc-
cupational exposure to solvents and this expo-
sure could be considered greater than that of
Naval members in general. Accounting for sol-
vent exposure is a difficult problem in terms of
research design; however, the literature re-
viewed observing the effect of occupational ex-
posure to solvents in the petroleum and oil in-
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dustries27-29 and from industries using
PCB30,31 on the rate of melanoma, did not
support confounding from this source.

These conventional potential confounding
influences have been concluded to be unre-
lated to the observed association.

Conclusions

This research has not supported an increased
risk of melanoma for sailors arising from ul-
traviolet radiation exposure. Nevertheless,
within the Naval population, some cumulative
exposure with Service may be increasing risk
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Genetic Vaccination: Can Plasmid DNA deliver its
expectations?’

Malcolm R. Alderton, Peter J. Gray and David F. Proll®

Examples of this type of vaccine include the
original smallpox vaccine pioneered by Jenner,
and those currently used to protect against
polio (Sabin), tuberculosis (BCG), typhoid,
measles, mumps, yellow fever and rubellal.
However, live attenuated vaccines carry the
risk, albeit very low, that the live attenuated
preparations may revert to pathogenic forms.
To circumvent the risks associated with live at-
tenuated vaccines, killed microbes, toxoids
and recombinant subunit preparations have
been developed to protect against diseases
such as the plague, Q fever, hepatitis A and B.
tetanus and diphtheria. These vaccines are
safer than live attenuated vaccines, but do not
stimulate the same level of immunity.

Vaccines are effective at protecting not only
individuals, but also communities. In the last
fifty years, global immunisation programs
have developed such strong "herd immunity"
that some diseases, eg smallpox and polio,
have been effectively eliminated.

Currently, in terms of commercially avail-
able vaccines, the traditional methods of vac-
cine development are still leading the attack
against infectious agents. These vaccines are
produced from dead or an attenuated (non-
pathogenic) form of the pathogen, which in-
duces immunity in an individual and protects
against clinical disease. The first of these - at-
tenuated vaccines - cause a mild infection us-
ing a strain or serotype of the pathogen that
has reduced pathogenicity.

| Agent Disease Vaccine
Bacteria
Bacillus anthracis Anthrax Yes
Brucella spp. Brucellosis No
Vibrio cholerae Cholera Yes
Burkholderia mallei Glanders No
Burkholderia pseudomallei Melioidosis No
Yersinia pestis Plague Yes
Francisella tularensis Tularemia Yes, but investigational
Rickettsia
Coxiella burnetii Q fever Yes, Australia only
Rickettsia prowazekii Typhus No
Viruses
Variola virus Smallpox Yes
Venezuelan equine encephalitis (VEE) virus VEE Yes

Ebola virus

Viral hemorrhagic fever

No

Marburg virus

Viral hemorrhagic fever

No

Argentine hemorrhagic fever virus

Viral hemorrhagic fever

Yes, but investigational

Congo-Crimean hemorrhagic fever virusg

Viral hemorrhagic fever

No

Rift valley fever virus

Viral hemorrhagic fever

Yes, but investigational

Hantavirus

Viral hemorrhagic fever

No

Yellow fever virus Viral hemorrhagic fever Yes
Dengue fever virus Viral hemorrhagic fever No
Toxins

Botulinum toxin Botulism Yes
Ricin Ricin poisoning No
Staphylococcal entertoxin B (SEB) SEB intoxication No

Table 1. Availability of vaccines to potential biological warfare agents’’

! Alderton MR, Gray PJ, Proll DF. Genetic vaccination: Can plasmid DNA deliver its expectations. Aust Miil Med 2001;10(2):
59-67.
The authors are research scientists in the Combatant Protection and Nutrition Branch, Aeronautical and Maritime Research
Laboratory, Defence Science & Technology Organisation, Melbourne, Vic., Australia.
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