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EDITORIAL
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Disaster Prepared. ..

AS WE GET THIS ISSUE TO PRINT, [ am integrally
involved with reviewing Disaster Preparedness and
Management Plans for the WA Department of Health.
Events like the Bali bombing in October 2002, the
Waterfall train crash in Sydney, the recent Severe
Acute Respiratory Syndrome (SARS) outbreak in Asia
and Canada, and the continuing threat of terrorism,
highlight that the next disaster may be just around
the corner and that we need to be prepared, both in
our civilian and Defence roles. Recent Defence Health
Service initiatives include broadening the roles of the
Chemical, Biological and Radiological Defence (CBR)
Consultative Group to include disaster medicine,
thus becoming the Disaster and CBR Defence
Consultative Group; Defence representation on the
Australian Health Disaster Management Policy
Committee and increased emphasis on training
through Emergency Management Australia’s Disaster
Medicine Course. This course runs in November each
year at Mt Macedon and Defence is usually allocated
at least four positions.

The Journal continues to grow and, as we enter
our second decade, AMMA is keen to explore new
and different ways to keep the Journal vital and
relevant. One suggestion is that we consider broad-
ening the scope of the Journal to cover Disaster
Medicine — in essence, making the Journal into
Australian Military and Disaster Medicine. This
would also help to further delineate the Journal
from ADF Health while opening up new pastures
in a related field. Any comments, on this or other
suggestions, for the way ahead for the Journal
would be most welcome.

AMMA recently had another excellent meeting in
Adelaide with a wide range of excellent papers, an
entertaining virtual pool party and great opportunities
to catch up with a host of colleagues both old and
new. The next conference will be held in Canberra in
2004. One proposal that came from the Annual
General Meeting, which will be considered formally at
the next meeting in 2004, is that AMMA change its
name to the Australian Military Health Association
(AMHA). Again comments on this proposal would be

most welcome.

As always, we have an excellent final issue for the
vear, including interesting articles from the Israeli
Defence Force on obstetric and gyneacological
ultrasonography in a disaster setting and morphea
associated with industrial solvents. Other papers look
at the military significance of Japanese encephalitis,
Nomex and permethrin, Army nurse anaesthetists in
World War 1 and the military history of the .303
round. Our look back ten years relates to the role of
St John ambulance in emergency settings.

As most will no doubt be aware, [ am in the
process of transferring from the Permanent Navy to
the Active Naval Reserve. I would like to thank every-
body for all the best wishes I have received. I will be
remaining on as the Editor and remain grateful for all
the fine work done by the peer reviewers, authors and
other contributors to the Journal. As always, please
keep the articles, book reviews, Letters to the Editor,
abstracts and updates rolling in.

Andy Robertson
Captain, RANR
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PRESIDENT’S MESSAGE

PRESIDENT’S MESSAGE

AND 5O TO CHRISTMAS ...

CONFERENCE 2003

The highlight of the last few months has been the
very successful 2003 Annual Conference, held at
the Hilton in Adelaide. This was the first conference
since the Defence Health Symposium in July last
year, and so there had been a significant gap
between these events.

The Conference was well attended by around
120 delegates, and, as always, the quality of the
submitted papers was very high, with the coverage of
issues being extensive. The highlight was the thought
provoking presentation by Professor Ross Babbage on
the future changing demands on military health.
Professor Babbage challenged us to look to the future
of military operations and consider the implications
on the provision of health support requirements.

As always, the opportunity to network with our
professional colleagues was well taken up, and the
conference dinner, an informal affair, proved to be
very popular and highly successful, with just a touch
of contact with the local vignerons.

At the Association’s Annual General Meeting, the
current Council was re-elected. Council was able to
report the continuing consolidation of the Association,
its membership and activities, and also report a sound
financial situation. To ensure the Association’s future
financial well being, the membership agreed to a modest
increase of annual fees to $110.

With conference fees set at around $400 for over
two days of activities, AMMA as always sets the
standard for these events, and offers value-for-money
rarely seen from other conferences,

As foreshadowed in the last journal, Council
adopted at its October meeting a series of policy and
procedural documents that set out the framework for
its corporate governance of the Association. These
documents are available [or perusal on the
Association’s web site — www.amma.asn.au.

As also foreshadowed, a paper is in development
exploring a proposal to change the Association’s name
to reflect a broader focus on military health.

AMMA AWARDS
At the Annual Conference, the announcements of the

Awards and Grants for 2003 were made. The winners

were:

* Weary Dunlop Award — David Andrew / Michael Pain
e Patron’s Prize — None awarded

e Journal Editors Prize — Neil Westphalen / Steven Cook
Council extends its congratulations to the winners.

There were no entries for the Essay Prize and no
applications for Research Grants.

Following through on the theme of Professor
Babbage’s presentation, Council determined that the
title for this year’s Essay Prize would be “Prospectives
On The Future Revolution in Military Health Affairs”.

CONFERENCE 2004

As foreshadowed in October, Conference 2004 will be
held in Canberra at Rydges Lakeside Hotel from 22 to
24 October 2004. T am sure that this Conference will
be as good as those of previous years.

MILITARY AFFAIRS
Activity in the ADF and in military affairs across the
world continues apace.

The ADF continues to have a presence across a
number of operational areas, and the Defence Health
Services are providing the usual levels of support to
those who are potentially in harms way. As always,
personnel are making a significant sacrifice in being
absent from their family and loved ones during the
Festive Season in support of their country.

Iraq continues to bubble along. With Saddam
Hussein’s recent capture, it remains to be seen whether
stability in the Middle East will improve, although the
early signs are not particularly promising. The threat of
terror seems undiminished, and may remain so for
some time.

The Review of the Defence Health Services is
underway, and I am sure all await the outcome of that
with some interest, particularly those who have seen
the structure and organisation of the Defence Force
and the Defence Health Services go through a number

of cyclical variations.

CIVILIAN AFFAIRS

The recent events in the NSW Health System, with the
Health Care Complaints Commission investigation
into deaths at Campbelltown and Camden Hospitals
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and the consequences to health management, have
highlighted the importance of the management of
quality in the health care system. This is just as
important in the ADE and the Defence Health Services
have always prided themselves on delivering quality
health care in difficult and challenging circumstances.
Clinical governance is a concept of growing
importance in health care, and it will provide many
with challenges in relation to developing and
establishing management and quality structures to

adequately support it. Clinical governance is also
vital in the Defence Health Services, and it will be
interesting to see how the current review will
address this.

AUSTRALIAN MILITARY MEDICINE

In some ways, clinical governance has been
embedded in the military ethos of the commander
being responsible for the health and well being of
his/her personnel. In the past, this has been managed
by the direct linking of health staff to the commander,
but the current ADF structure does appear to challenge
this simple link.

Regardless of the outcome of the Defence Health
Services review, the message is clear: those responsible
for delivering health care are also accountable for its
quality.

On behalf of Council, I wish you a very Merry
Christmas, and a happy and rewarding New Year.

Russ Schedlich

Peer Reviewers | Australian Military Medicine

The Australian Military Medicine journal is looking for members
and readers with expertise in various aspects of Defence Health
' to review articles submitted for publication.

Interested reviewers should email the Editor at:
journaleditor@amma.asn.au or agrobert@bigpond.net.au

with their address, email address, and their areas of expertise,
including the background to the expertise and details of any articles
they have published.
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LETTERS TO THE EDITOR

LETTERS To THE EDITOR

Occupational Rehabilitation’

DEAR EDITOR,

In her review article “Outpatient Based Injury
Management versus Inpatient Rehabilitation™,
Captain Tilbrook puts forward a case for Qutpatient-
based Rehabilitation with strong ties to the work-
place, which she states, “is in direct contrast to
Inpatient Rehabilitation which takes members away
from the workplace and their normality. Psychology,
illness behaviours and motivation factors play a key
part in likely prognosis and response to treatment.”

Captain Tilbrook is to be applauded. Worldwide,
workplace-based rehabilitation is the corner stone of
civilian occupational rehabilitation. Not only does
this reduce monetary compensation costs but, at the
same time, also decreases patient disability and
speeds recovery.

Successful rehabilitation within a compensation
system needs to address all the relevant drivers, not
just the medical ones. There are gains to be had both
for ongoing illness behaviour and for recovery. Potential
secondary gains for maintaining illness behaviour
include increased attention from others, the benefits of
application of treatment (particularly passive ones),
potential financial remuneration (payout) or where
there are job dissatisfaction issues, a “better” job. Other
secondary gains include assistance with finding a less
arduous or more pleasant job, an opportunity to punish
an employer (for perceived wrongs) or an opportunity
to make an industrial point (for example, with regard
to perceived poor Occupational Health and Safety
practice).

Potential perceived gains for recovery include
restoration of function (and/or health) and job
promotion or advancement.

Where rehabilitation has stalled, common causes
for this include inappropriate or incomplete medical
management, inappropriate vocational goals,
psychosocial or industrial issues. Malingering may
also be a cause, but this is much less common.

Ultimately, the object of the rehabilitation is to
minimise disability. Loosely described, this can be
interpreted as the degree to which a member’s illness/
condition interferes with their life. A full recovery is the
preferred way of achieving this goal although, at times,
this is not possible. In some chronic rehabilitation
cases, a potential danger is in over-medicalising the
condition. At some point a decision needs to be
made that further investigation, invasive therapies or
passive treatment modalities are unlikely (on the
balance of probabilities) to provide significant long-
term functional gains. In most chronic musculoskeletal
conditions, this decision can be made relatively
quickly (usually within the first one to three
months}. Prolonged application of the medical model
runs the risk of reinforcing illness behaviour and
encouraging dependence of the member on their
treatment team. This in turn is likely to encourage
disability and prolonged rehabilitation with a poorer
outcome. The sooner this decision is made and
communicated, the sooner a member’s expectations
can be appropriately set.

A member maintaining an active response to pain
management (taking control of their own rehabilitation
and utilising resources offered to assist them)
provides better outcomes than a passive pain
response (where the member allows or encourages
others to provide him with treatment and/or cures).
Examples of passive pain behaviour include reliance
on pain killers, passive treatment modalities and
avoliding activity.

Following an injury, an early return to the work-
place is encouraged. If there is uncertainty regarding a
member’s physical activity tolerance or there are
concerns of fear avoidance behaviour, lack of work
fitness or poor manual handling techniques, then an
appropriate supervised exercise or activity programme
is of great benefit to address these issues. A progressive
upgrading in activity tolerance in a controlled

1. Mills R. Occupational rehabilitation. Aust Mil Med 2003; 12(3):114 — 115.
2. Lieutenant Colonel Ross Mills, AASM, MBChB, BSc, DIH, PGDAYM, FRNZCGE, FAFOM (RACP), FAADEP, CIME, is an Occupational Physician

in full time private practice. Former postings include SMO for 5 Brigade and 8 Brigade. Following a combined 15-year career in

both the full-time and part-time military, LTCOL Mills is currently in the Standby Reserve.
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environment reinforces to the injured member what behavioural therapy is also an appropriate adjunct to
their true activity level is, and can be used as a guide this graded activity programme.
in upgrading their work restrictions. In the Australian Defence Force, we publicly
The work culture itself is also an important factor in espouse a philosophy of members having initiative
rehabilitation. In a work environment where a member and self-sufficiency (“improvise and overcome”).
on “selected duties” is seen as a “bludger”, the The same philosophy should also be applied to
environment is likely to be counterproductive, whereas rehabilitation with this being geared towards finite
an encouraging environment (where the uninjured goals. This process should be run primarily by the
members are supportive as “it could be me”) is much injured member, who is offered appropriate support
more productive. Where there is significant fear and resources to achieve this.
avoidance behaviour, disability adjustment issues or LTCOL Ross Mills?

depression for example, referral for cognitive

REFERENCES:
L. Tilbrook GE. Outpatient Based Injury Management versus Inpatient Rehabilitation: A Literature Review. Aust Mil Med 2003; 12(2):
83-87.

Invitation to Submit Abstracts

The 2004 Australian Military Medicine Conference Committee invites you
to submit abstracts for oral and poster presentations on Military Health related
topics at the 13th Annual Conference to be held from 22 to 24 October 2004 at
Rydges Lakeside, Canberra, ACT.

Oral Presentations

Twenty minutes presentation time, including five minutes for question & answers to be held
at the conclusion of each presentation or session (time permitting).

Poster Presentations

Poster sessions may be suitable for people who have not completed research, or are seeking
information from other interested parties. Participants will be required to prepare a display
which will be mounted on a display panel in the Trade/Refreshments area.

Topics may include, but not be limited to:-

o Aeromedical Evacuation e Aviation Medicine e Tropical Medicine

e Military Medical History e Military Nursing e Operational Health Support
e Medical Logistics e Medico-Legal Aspects e Medical Fitness

e Battlefield Surgery e Underwater Medicine e Clinical Practice

e Occupational Health & Safety e Human Factors e Disaster Health

¢ Military Dentistry * Field Hygiene e Medical Equipment

Deadline 1700 EST - Friday 14th May 2004
For more information visit: www.amma.asn.au
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An evaluation of the effectiveness of impregnating
Nomex™ f{lying suits with permethrin’

Adrian Smith?

ABSTRACT

PERMETHRIN-IMPREGNATION OF DISRUPTIVE PATTERN COMBAT UNIFORMS (DPCU) is an integral component of personal
protective measures adopted by Australian Defence Force (ADF) personnel when operating in an environment with
endemic vector-borne diseases. ADF aircrew wear flying suits made from Nomex™ or similar fabric rather than DPCUs.
This study compared permethrin-impregnation of Nomex™ and DPCU fabric and the effect of cold-water laundering.
It demonstrated that Nomex™ fabric impregnated with permethrin does not achieve the target concentration of 0.120

mg/cm’ promulgated by the ADE The mean permethrin concentration in unwashed Nomex™ was 0.068 mg/cm?,
62.4% of the concentration in unwashed DPCU fabric and 56% of the promulgated target concentration. After
laundering, the mean permethrin concentration for Nomex™ fell to 0.0204 mg/cm?, 21% of that for washed DPCU
fabric and 17% of the target concentration. The relation between permethrin concentration and both fabric type
and wash-status reached statistical significance (p=0.001). Until the significance of these findings has been
established with respect to the risk of vector-borne disease, aircrew should be advised to wear permethrin-impregnated
DPCUs for all periods outside flying duty times when deployed to regions for which permethrin-impregnation of

clothing has been recommended.

Key words: Mosquito, permethrin, malaria, flying suits, aircrew, Australian Defence Force

INTRODUCTION

Vector-borne diseases (VBD), such as malaria, dengue,
Ross River fever, and Japanese Encephalitis, cause
significant morbidity in deployed forces and are
endemic in regions where Australian Defence Force
(ADF) aircrew deploy. In an attempt to reduce the risk
of contracting VBDs, ADF personnel are required to
undertake a range of protective measures: wear long
trousers and long sleeved shirts at and after sunset;
take approved malaria chemoprophylaxis (eg doxycy-
cline); apply DEET (diethyltoluamide)-containing insect
repellent to exposed skin surfaces; and impregnate
Disruptive-Pattern Combat Uniforms (DPCUs) and bed
netting with permethrin.

The combined use of permethrin and DEET is the
cornerstone of personal protection of ADF personnel
against mosquito-borne disease'. DEET is applied to the
skin and acts as an insect repellent; permethrin
(a synthetic pyrethroid) is applied to clothing and acts

primarily as an insecticide. There is evidence, however,
that permethrin also has a repellent action at
concentrations below that required for insecticide*:.
This integrated approach minimises the transmission
of VBDs by preventing mosquito bites on exposed skin
or through clothing. The effectiveness of permethrin-
impregnation of clothing has been documented in a
large number of studies***’. The wearing of permethrin-
impregnated clothing confers a significant protective
effect over people wearing untreated garments, and is
said to reduce mosquito bite rates by 90-93%°7, and
provide up to 99.9% protection against mosquito bites
when used in conjunction with DEET’.

Permethrin-Impregnation of DPCUs in the ADF
Australian Defence Force Publication (ADFP) 705 -
Pesticides Manual details ADF protocols for the
treatment of DPCUs with permethrin. Chapter 2
requires personal equipment (DPCU and mosquito

1. Smith A. An evaluation of the effectiveness of impregnating Nomex™ flying suits with permethrin Aust Mil Med 2003; 12(3): 116-121.

2. CAPT Adrian Smith, BMBS DAvMed MRAeS is currently posted to Institute of Aviation Medicine, RAAF Base Edinburgh, South

Australia 5111, Australia. E-mail: Adrian.Smith 1@defence.gov.au
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nets) of ADF personnel deploying to a region where
there is VBD risk to be treated with permethrin; under-
wear and DPCU field hats do not require treatment.
Clothing to be treated is to be immersed in a solution of
12 mls of permethrin in 1000mls of water and allowed
to soak for up to one hour. When saturated, the DPCUs
should be gently hand-wrung to remove excess solution
and then air-dried in a well-ventilated, shady area. The
‘target dose’, the residual concentration of permethrin
in fabric after the uniform has been treated, drained and
air-dried, is 0.120 mg/cm®. The amount of permethrin
in DPCU fabric gradually reduces with laundering and
ADFP 705 recommends that permethrin-impregnated
DPCUs be re-treated after three to four cold-water wash
cycles to maintain adequate levels of permethrin.!

Permethrin-impregnation of Nomex™ flying suits.
ADF aircrew are required to wear flame-resistant
flying clothing when on flying duty; DPCUs provide
inadequate flame-resistance and are not authorised
for use by aircrew during flight. Royal Australian Air
Force (RAAF) aircrew wear a flying suit made from a
blend of Nomex™ and Kevlar™ fibres (DuPont
Advanced Fibre Systems, USA), and the newly-
introduced Australian Army Aviation (AAAvn) flying
suit is constructed [rom a similar fabric made from a
blend of meta-aramid, para-aramid, and carbon fibres
(aramid-fibre blend, AFB). Until recently, AAAvn
flying suits were made from cotton treated with a
fire-retardant chemical (Proban’, Albright and Wilson,
USA).

AAAvn aircrew wear flying suits as “dress of the
day” when deployed, and these are permethrin-
impregnated in line with ADF protocols. Nomex™
and AFB fabrics, however, have different textile
properties to cotton/polyester-blend fabric, so effective
impregnation ol AFB flying suits cannot be inferred
from protocols developed for the treatment of DPCUs.
Earlier studies by the US military have shown that
permethrin has poor adherence to AFB flying suits.
The Armed Forces Pest Management Board (AFPMB)
and the US Navy state that although permethrin does
not harm the fibres, Nomex™ flying suits should not
be treated with permethrin due to poor adherence and
uneven distribution in the fabric2*®,

It is important to establish the effectiveness of
permethrin-impregnation of AFB flying suits. If they
cannot be adequately impregnated with permethrin,

AUSTRALIAN MILITARY MEDICINE

the practice of wearing AFB flying suits as “dress of
the day” means that aircrew are unable to comply
with the requirements of ADFP 705.

AIM

The aim of this study was to determine the effectiveness
of permethrin-impregnation of Nomex™ fabric treated
in accordance with ADF protocols. The dual hypotheses
being tested were that the residual fabric concentration
of permethrin in Nomex™ fabric would be lower than
DPCU fabric, and that laundering would cause the
permethrin concentration in Nomex™ fabric to fall to a
greater extent than DPCU [abric.

METHODS

Treatment phase

Two concentrations of permethrin were prepared; a
solution prepared in accordance with ADF protocols
(12 mls of permethrin in 1000 mls of water) — the
“standard solution”; and a solution of 24 mls of
permethrin in 1000 mls of water — the “double-
strength” solution. Two garments were selected for test-
ing in this study — a RAAF flying suit (93% Nomex™.
5% Kevlar™, 2% carbon fibre) and a standard-issue ADF
DPCU (75% cotton, 25% polyester). The garments were
each cut into 10 cm’ sections of fabric and paired for
testing. Sixteen fabric sections were soaked in the
standard solution and eight fabric sections samples were
soaked in the double-strength solution. The paired
fabric samples were soaked in the solutions for one hour
and then gently hand-wrung to remove excess solution
prior to being air-dried.

Washing Phase

After air-drying, the fabric sections were washed in an
automatic washing machine (normal wash cycle, small
load, cold water) using liquid detergent. The wash-
cycle time was approximately 38 minutes. In order to
simulate a “small load”, a set of DPCUs was placed in
the washing machine and washed with the fabric
samples. The samples underwent up to four serial
cold-wash/air-dry cycles, with one fabric pair being
removed after completing cold-water wash cycles one,
three, and four. One [abric pair from each treatment
method was selected as a baseline and not washed.

Analysis phase
All fabric samples were air-dried for 24 hours and then
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sent to Defence Science and Technology Organisation
(DSTO) for analysis. The samples were analysed by gas
chromatography-mass spectrometry (GC-MS), gas
chromatography-flame ionization detection (GC-FID),
and ultraviolet spectrophotometry (UV).

RESULTS
The aggregate results of the permethrin analyses

conducted by DSTO were tabulated and processed
through a commercial statistical package (SPSS Student
Version 11.0). The mean and median permethrin
concentrations are presented in Table 1, along with
minima, maxima and standard deviations. This data

is also displayed graphically in Figure 1. The fabric
permethrin concentrations resulting from each
analytical method is displayed in Figure 2.

Fabric Type Number Mean* Median Minimum Maximum Std.
of Washes Deviation
DPCU Nil 1070 .1060 0911 1240 0165
1 0802 0735 0690 .0980 0156
3 1122 0999 0966 .1400 0242
4 .0881 0832 0810 .1000 .0104
Nomex™ Nil 0668 .0637 0637 0730 0054
1 0196 0190 0166 .0233 0034
5 0210 0228 0163 0240 0041
4 0205 0195 0150 0270 0061
Nomex™-DS Nil 1438 1500 1263 1550 0153
1 0254 0239 0220 0302 0043
3 0150 0146 0110 0194 0042
4 0205 .0200 0178 0236 .0029

TABLE 1. Permethrin concentration (mg/cm*) by fabric and laundering.

“Permethrin concentration using mean of all analytical methods.

The mean fabric permethrin concentration of
un-washed Nomex™ was 0.068 mg/cm?, 62.4%

of the concentration of un-washed DPCU fabric
and 56% of the promulgated target concentration.
After laundering, the mean permethrin
concentration for Nomex™ fell to 0.0204 mg/cm?,
21% of that for washed DPCU fabric

and 17% of the target concentration. The mean
permethrin concentration in Nomex™ treated
with double-strength permethrin (Nomex™-DS)
was 0.1438 mg/cm’; 35% higher than the
unwashed DPCU fabric and 20% greater than the
target concentration. This, however, fell to the
same mean concentration as Nomex™ treated
with standard-strength permethrin solution after

a single cold-water laundering.

S |
2 0.1000-
&=

o . 0.0800-
e E

& S 0.0600-
g

£ = 0.0400;
(4]

£ 0.0200-
©

[

Nil 1

Number of VWashes
FIGURE 1. Mean permethrin Fabric Type
concentration (mg/cm?*) by number BDPCU
of cold-water washes. ENomex
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