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The Iife of a country doctor
 
THE country doctor may lack the 

glamor of his urban counterpart. 
But, in his widespread practice, he may be 

called upon to exercise skills foreign to the 
city doctor, who has the sophisticated aids of 
modern medicine at his command. 

The country doctor's car may be the "am
'llance" in an emergency. His car boot and 
.sck bag will contain all the vital 

resuscitation equipment available. 
Unlike his city colleague, who has 

specialised hospital facilities and mobile 
intensive coronary care units at call, he 
cannot " fob off " an emergency call. 

More often than not he is the only doctor 
in the district, on call 24 hours a day, seven 
days a week, in meny cases, 52 weeks a 
year. 

The work of a country doctor is described 
in meticulous detai l in the recently published 
monograph The Anatomy of a Rural 
Practice, by Dr John Murtagh, senior lec
turer in the Monash department of com
munity practice, which was awarded the 
1980 Francis Hardey Faulding Memorial 
Fellowship Prize for research in general 
practice . 
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The prize, worth $2500. was presented to 
Murtagh late last year at the annual meeting 
of the Royal Austral ian College of General 
Practitioners in Adelaide. 

The research that earned Murtagh the 
award was undertaken from 1970 to 1979. 
when he was in joint practice with his wife 
Jill at Neerim South, 120 km east of 
Melbourne. Their practice. which included 
the Mt. Baw Baw ski resort, extended over an 
area of almost 2000 sq.km. of bushland, 
farmland and mountainous terrain . 

Murtagh's nine-year study . which set out 
to provide " an academic base of knowledge 
for the future vocational education of rural 
general practitioners". analyses the country 
doctor's workload and invest igates rural mor
bidity and mortality patterns. But the main 
thrust of the study is his analysis of 
emergency calls, which highlights the need 
for improved training in this area for future 
rural doctors. 

"A n isolated country doctor is virtually the 
only health service available for accidents . 
acute illnesses and psychiatric emergencies:' 
he says. 

" As well as general medical training, the 
rural doctor needs special skills in handling 
emergency situations. including adequate 
training in basic surgery, obstetrics and 
anaesthetics." 

If Neerim South is typical of a rural 
practice. the country doctor can be expected 
10 handle about 250 patients a week, will be 

actively working for about 65 hours a week 
and will be on call for the other 103 hours a 
week . 

In Murtagh's study, there were 6.6 
emergency calls a week, approx imetely one 
per day. One in six calls occurred during the 
middle of the night. 

The most common emergencies were 
accidents and violence (51 per cent of cases), 
and abdominal pain (10 par cent), . Other 
common reasons for the emergency call were 
respiratory distress, chest pain, collapse, 
other acute pain, haemorrhage and psy
chogenic disorders. 

Thirty-eight per cent of the calls were 
considered genuine emergencieS and in three 
per cent of cases the condition was life 
threatening. 

Murtagh believes the presence of the doc
tor had " a positive life -saving influence on 
two per cent of the calls". 

Seventy of the 3108 patients attended to 
in emergency calls in the nine years of the 
study died - a death rate of 2 .3 per cent. 
But 6B per cent of these patients were 
already dead upon the doctor's arrival. 

The most common cause of death was a 
heart attack (myocardial infarction) - 67 per 
cent of aII deaths . 

The importance of surgical skills in the ar
mory of the rural doctor is underl ined by Mur
tagh 's analysis of surgical procedures at the 
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Monash 
leads in 
ferti Iity 
research 
Monash University scientists and 

clinicians from the Queen Victoria Medicel 
Centre and 8t Andrew's Hospital have 
taken the lead in fertility research with the 
announcement thet a second child has 
been born as a result of in vitro 
fartilisation. 

The baby - a girl - was born at St 
Andrew's Hospital early th is month (March) 
to a Melbourne woman whose name, at this 
stage. has not been disclosed. The child was 
born three weeks premature. 

The first baby to be born in Australia as a 
result of fertil isation of the mother's egg 
outside the womb was Candice Reed. She 
was born at the Royal Women 's Hosp ital in 
June last year. 

The Monash-led team has announced that 
eight other women are pregnant as a result of 
in vitro fertili sation. In one case. the mother 
is expecting twins. 

Twenty-three people from the Queen Vic
toria Medical Centre and 5t Andrew 's 
Hospital are involved in the program which is 
led by Professor Carl Wood. Monash 
professor of obstetrics and gynaecology. 

" 

The team inc ludes. among others . 
Associate Professor John Leeton. Dr Alan 
Trounson , Sister Jillian Wood, Miss Janice 
Webb. Mr David Jessup, Mr Beresford 
Buttery, Dr J. Mac Talbot. Dr Gabor 
Kovacs, Mr Peter Paterson, Miss C. Caro, 
Mrs Unda Mohr, Dr Peter Renou, Ms 
Maria Herreros and Professor W . Walters. 

The research began 10 years ago as a joint 
project involving the Queen Victoria Medical 
Centre and the Royal Women's Hospital, but 
the two teams separated after the birth last 
June of Candice Reed and are now working 
independently. 

The Monash research now involves the 
Queen Victoria Med ical Centre and St 
Andrew's Hospital. 

In the past six months. as a result of a 
number of changes in instrumentation and 
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Neerim District Hospital (a bush nursing 
hospital of 12 beds). which serves the 2400 
population in the district. 

Because of the difficulty of access to main 
roads, most of the urgent cases in the district 
go either to the Nllerim South clinic or the 
bush nursing hospital. 

Most major surgery (121 cases a veer] 
was performed in the local hospital- 45 per 
cent by Murtagh and his wife . 

Surgical cases ranged from fractu res and 
dislocations to major abdominal surgery and 
caesaria n sect ions. 

Murtagh makes a number of 
recommendations for improved training of 
rural doctors, including special courses in 
various aspects of surgery. anaesthetics and 
resuscitation. obstetrics, coronary care, psv
chiatry and spec ific disciplines such as 
orthopaedic medicine, ear-nose-and-throat, 
counselling sk ills. dermatology , 
ophthalmology and radiological procedures . 

The medical profession should take full 
responsibility for managing the "emergency 
call " in the community, he says. 

Other recommendations include greater 
emphasis on emergency and first aid training 
at both undergraduate and postgraduate 
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levels and continuing education programs for 
GPs. 

The Commonwealth Government. he says. 
could establish an emergency care 
information service to assist GPs to keep 
abreast of adva nces in resuscitation 
techniques and treatment. and Government 
agencies should mobilise funds for 
emergency care . including the subsidising of 
resuscitation equipment for the isolated rural 
GP. 

"Many ambulance services in rural areas 
operate on a voluntary basis and, unlike 
those in larger centres. playa secondary role 
to the doctor," he points out. 

"The mobile intensive coronary care unit 
w ith cardiac monitoring and defibrillation 
facilities is impracticable in a rural area. 

" The country doctor has two choices: car
ry 'life pak' portable equipment to the scene 
of the coronary. or rely on clinical acumen 
and keep practising routine cardiopulmonary 
resuscitation. 

"Government subs idies for bas i c 
equipment. such as an oxy-resuscitator and 
' life pak ', could greatly assist the doctor in an 
isolated country area." 
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Pro fess or Carl Wood (lef t), leader o f the in vitro 
fer til isation team a t Monash, the Queen Vic toria 
Medical Centre and St An drew 's Hosp ita l, b egan 
the research 10 years ag o. It now appears to be a 
pract ical proposit ion for cti ttatess couples. 

Photo: courtesy " The Age". 

procedures , the research has been 
transformed from a largely experimental 
project into what now appears to be a prac
tical proposit ion for childless couples. with a 
success rate of 13 per cent. 

" If we don't lose the knack: ' Wood 
cautions. 

The reasons for the improved success rate 
since June last year are still unclear. But 
there have been a number of changes to the 
original technique. 

These changes include: 
• Refinements in surgical techniques and 
technology. such as an improved needle to 
extra ct the egg from the ovaries. 
• The regular use of mice as an "animal 
model" for quality control of the fluid in 
whi ch the egg is fertilised and the embryo 
grown before it is transferred back to th 
mother's womb. 
• Improved methods of transferring the 
embryo to the mother's womb. 
• The use of hormones to manipulate the 
woman's ovulation cycle. 

As a result of these changes. the pick-up 
rate of eggs has increased from 50·60 per 
cent to 85·90 per cent and most eggs are 
now fertilised in the laboratory. 

The team is now able to control the quality 
of the fertilisation and growth fluid by 
regularly testing it on mouse embryos. 

Simpler culture 
medium 

This year, Trounson, with the help of 
British in vitro expert Or David Whit
tingham, hopes to develop an even simpler 
culture medium, which would contain only 
about 10 or 12 nutrient substances, 
compared with the 180 or so in the two 
types of media at present in use. 

Th is simpler med ium should furth! 
improve quality control and. possibly, thb 
chances of success. 

The improved needle , developed by 
Renou, appears to have played an important 
part in improving egg collection. 

The ripe egg is collected from the patient 
with the help of a laparoscope, a telescope 
which carries its own light. It is inserted in 
the woman's abdomen, enabling the surgeon 
to guide a fine needle to the egg which is 
contained in a follicle . a grape -sized cyst on 
the surface of the ovary . The cyst is 
punctured by the needle and the fluid from 
the cyst is aspirated from the ovary. 

Renou's needle. which replaces the 
traditional steel needle, has an internal lining 
of non-stick teflon. which increases chances 
of collection and reduces damage to the 
aspirated egg. 

Although the improved success rate is due 
to a number of factors, Wood believes one 
important reason is the team's control over 
the timing of egg collection. 

Precise timing is necessary for successful 
fertilisation. If the operation is done too early 
the egg is not ripe and will not fertilise nor
mally. If it is too late . the egg passes from the 
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Con tinued from Page 2 

ovary into the abdomen and is lost . 
Initially. the team relied on the woman's 

natural ovulation cycle for egg collection. But 
in June last year they dispensed altogether 
with the natural cycle and relied entirely on 
the drug clomiphene and the hormone 
human chorionic gonodotropin (HCG) to 
induce ovulation. The change met with 
remarkable success. 

The patient is first given clomiphene. a 
hormone -based drug . which acts on the 
pituitary gland at the base of the brain , 
causing it to release a hormone which 
stimulates follicle growth. She is then 
injected with HCG. which induces ovulation 
within 36 hours. 

A side effect of using artificial hormones 
to control the woman's cycle is that in
variably two or more eggs are produced . 

This has several advantages. Wood points 
.t. One can be sure of getting a ripe egg. 

The fact that there are two or more eggs 
increases the chances of growing an embryo , 
and by inducing ovulation patients can be 
"pre-programmed" to fit in with normal sur
gery timetables. avoiding the need for special 
operating theatres. 

One problem. however. which continues 
to bedevil workers in the in vitro fertilisation 
field is the difficulty of developing an op
timum culture medium for fertilisation of the 
egg and growth of the embryo. 

Although the Monash team has produced 
three types of medium which are effective in 
fertilising the egg and nourishing the embryo 
50 per cent of the time . none of the media is 
a copy of the natural system in the fallopian 
tube The nature of that system remains an 
enigma. 

Associate Professor John Leeton (left) , assisted by Dr Graeme Atcnison, prepares 10cottect an 
egg for fertilisation outside the womb. A tspsroscope is used 10 guide a suction needle 10 the 
egg. The improved success rate is believed 10be partly due to an imp roved needle. 

Phot o: Rick Crompton. 

" W henever you take samples of the fluid 
in the human fallopian tube you find it is fairly 
high in ionic compounds - for example. 
potassium:' Wood says. 

" If you try to use the fluid as a culture 
medium to fertilise and grow mouse embryos 
you find it's very toxic. 

" It seems that in collecting the fluid you 
damage cells and when you damage cells 
you release potassium. It's not easy to copy 
the natural system in the laboratory." 

Wood estimates that the In vitro 
technology can now help about one-quarter 
of the 30 ,000 couples in Australia who are 
infert ile as a result of disease of the fallopian 
tubes. 

Cost 

The technology. also. is no longer 
restricted to women with blocked tubes, he 
points out . Three of the successful 
pregnancies recently achieved by the team 
were in women who had idiopathic (l.e. unex
plained] fertility problems. and in one case in 
a woman whose male partner was infertile. 
In that case donor sparm was ussd, 

The 10-year project so far, has cost more 
than $1 million. and the work is currently 
costing the Monash group about $100.000 a 
year. 

In the past. money has come from 
research grants from scientific bodies, such 
as the National Health and Medical Resellrch 
Council . and also the Ford Foundation. which 
was interested in the contraceptive aspects 
of the research . 

The Queen Victoria Medical Centre and 
Royal Women's Hospital also contributed to 
research funding. But most of the money has 
come from Monash. 

Wood believes the procedure could be 
financially viable if the Commonwealth 
Health Department would approve a medical 
benefit rebate for the cost of culturing the 
embryo . 

He plans to make an appl ication this year 
for a special fee for this work. 

"We think our case is good enough," he 
says. " Our Success rates are as good or bet
ter than some surgical procedures which are 
rebated by the Health system. " 
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Au stralia 's second "in vitro" baby- a girl ~ sleeps tnrou on et! the toss. Ptioto: Warren Shepherd 
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Probing 
the 
'hidden' 
economy 

AUSTRALIA has two economies, 
according to Chris Trengove, a research 
fellow in the Monash Centre of Policy 
Studies. 

One is the off icial economy. wh ich is 
measured by official stat istics such as Gross 
Domestic Product. 

The othe r is a flourishing " underground" 
economy. which invol ves a variety of 
activities aimed at understating income or 
evading tax. and could amount. in money 
terms. to 10 per cent of Gross Domestic 
Product. 

Such covert transactions involve failure to 
issue invoi ces and receipts for cash 
transact io ns. undecla red employment 
(undeclared overtime. moonlighting . work 
while officially unemployed and work for less 
than award wages} . barter. black markets. 
smuggling. bribery and various soph isticated 
forms of tax evasion. 

Business 
cycle 

The " underground" economy. Trengove 
told a recent seminar, could possibly increase 
employment. and, in some respects. have a 
steady ing effect on the business cycle. 

But it could also lead to distortion of the 
economy through misdirect ion of effo rt. and 
could make Governme nt po lic ies and 
economic projections ineffect ive unless its 
existence and magnitude was taken into 
account. 

It had also been suggested. he said, that it 
could have a corrupting influence on the 
attitude of individuals to the law. 

Trengove's research is conducted in the 
Centre of Policy Stud ies. a research un it 
established in the Monash Faculty of 
Economics and Polit ics in October. 1979 to 
study key social and economic issues facing 
Australia. 

Since then the Centre has received 
funding to the extent of roughly $400.000 
for a w ide range of energy. economic and 
education studies. 

It has just comp leted a research project for 
the Australian Education Counc il on the 
policy implications of chang ing school 
enrolments. and is currently engaged in a 
large-scale. 3-year study of liquid fuel and 
transport pol icies. funded by the National 
Energy Research Deve lopment and 
Demonstration Counci l. 
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Trengove 's research. which involves an 
analysis and evaluation of existing 
econometr ic models of the "underground" 
economy as we ll as a d iscuss io n o f 
poss ibilit ies for future work in the area. was 
funded by the Reserve Bank of Austral ia. 

The " underground" economy described by 
Trengove is not pecu liar to Austral ia. 

Estimates presented to the seminar by 
Trengove suggested that in recent years Italy 
had an " underground" economy amounting 
to roughly 30 per cent of Gross Domestic 
Product. compared w ith the figure of about 
10 per cent for Austra lia, wh ich appeared in 
the Commerc ia l Bank of Austral ia 's 
publicat ion "Economy Review" (Sept. 
1980). 

The estimated " underground" economy 
for the Un ited Kingdom in 1976-77 
amounted to about 7.5 per cent of GOP. 
Var ious figures have been suggested for the 
United States. ranging from four per cent to 
26 per cent . 

Evidence 

"By its very nature. the 'underground' 
economy at aggregate level can only be 
observed indirectly and incompletely." 
Trengove said. " M uch of the evidence is 
therefore reduced to a circumstantial or 
anecdotal level," 

However. he pointed out. official statistics 
did provide some very suggestive " clues" . 
For examp le: 
• Susp iciously low declared income. In the 
UK in 1976-77. 25 per cent of retailers and 
professionals earned less than 20 pounds 
sterling per week. A consumer expend iture 
survey in 1977 revealed average expenditure 
greater than average declared income for the 
lowest income group examined (less than 60 
pounds sterling per weekI. In 1976-77. doc
to rs in Ita ly declared an average income of 
$US BOOO. 
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Australia has a flouf/shing " underground " 
econo my. according to Mo nash re search er 
Chris Trengove (left). It involves a var ie ty of 
activilies aimed at unders taling inc ome or 
evading lax. 

Photo: Rick Crompton . 

• Falling activity - a " clue" of special 
signif icance in Italy. where the proportion of 
the population in the labor force (excluding 
the officially unemployed} had fallen to 36 .1 
per c e n t in 1978 . sign if icantly 
less than in other GECD countries. 
• Growth in the numbers receiving social 
security benef its. Once again. Italy prov ides 
the classic example where one-tenth of the 
ent ire Ital ian population receives a pens ion 
on the grounds that they are disabled and 
unable to work. 
• Growth in absente eism. According to "The 
Economist" (Mar. 10. 1979). the Alfa 
Romeo-owned Alfasud factory in northern 
Italy estimates absenteeism as 20 per cent 
its workforce . Fiat cla ims that it can use only 
about 65 per Cent of it s productive capac ity. 
• Behav ior of various 'money aggregates. In 
Italy. the ratio of cash and demand depos its 
in banks to income appears to be both abnor 
mally high and increasing at an abnormally 
rapid rate. In Austral ia and the United States. 
the rat io of cash to dema nd deposits has 
increased sign if icant ly in recent years. 

These money statistics we re used to 
produce some of the est imates of the 
" underground" economy in var ious countries 
presented to the seminar by Trengove . 

Explanations 

Trengove said a number of factors had 
been offered as explanations for the 
"underground" economy. 

These include: taxation. particularlv the 
high marginal rates and the increas 
number of peop le subject to them . -th" 
disincentive to declare income because of the 
l evel of pens ions and unemployment 
benef its. min imum wage and job protection 
laws. increased number of government 
regulations and cost of compliance. a 
knowledge of legal loopholes and increased 
leisure time . 

Another suggested reason was individual 
cyn ic ism towards government and the 
observance of the law . 

However. he observed : " A non-cynical in
div idual may st ill be forced int o the 
'underground' economy if he perceives that 
he is bearing more than his fair share of the 
tota I tax burden ," 

Whether the " underground" economy is 
regarded as a good or a bad th ing for the 
economy as a whole depends . to some 
extent. he says. " on persona l viewpoint and 
the magnitude of the possib le conse 
quences." 

His own model of the " underground" 
economy suggests that the interaction of 
" b ig" government and a tax -evad ing 
populace may lead to substantial instability in 
the economy as a Whole. 
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Wave tank 

tests 

pipeline 

protection 

MECHANICAL engineers at Monash 
are whipping up waves of cyclonic inten
sity in their recently built wave tank to test 
rock protection for Woodside's under
-vater pipeline at its Rankin gas field on 

e North-West Shelf. 
So far, the scaled-down rock structure 

designed by Woodside to protect its gas 
pipeline has not been affected by the 
pou ndi ng it has received. 

The huge waves that crash down the 
flume of the 50 metre long wave tank are a 
scaled-down version of the turbulent seas 
wh ipped up by tropical cyclones in north
we stern Australia. 

Dr Jon Hinwood. who is conducting the 
research with Dr Thang Nguyen. says the 
waves wi ll be increased in intensity until the 
rock protection moves. 

" So far , there is no sign of movement" he 
says. 

The wave tank, which cost $120.000 to 
build, consists of a 50 metre flume or chan
nel , with a wave generator at one end. The 
wave generator. a two-tonne steel flap . 
pivots about the bottom. and is dr iven back 
and forth by a computer-cont rolled hydraulic 
niston. 

The 2.2 metre wide x 4 metre deep flume 
nas a false bottom which can be raised to 
produ ce exceptionally high waves relative to 
the depth. simulating. in this way. deep water 
waves as they run up into shallow water. 

Wave action on the rock protection is 
filmed by an underwater TV camera and 
recorded on a v ideo screen. Using time-lapse 
techniques. operating on a 1/40 time scale . 
the research team is able to film an ex
perimental run and compress it into a minute 
or so. 

The wave tank has been funded from a 
number of sources, including Monash Univer
sity itself and $6000 from the Collier 
Charitable Fund . The Collier Fund's interest is 
in one of the important aims of the project
improving the teaching of fluid dynamics. 

Hinwood says the wave tank serves a 
three-fold purpose: 
• It enables the team to study the interaction 
of off-shore structures. such as oil rigs. and 
waves and currents, and to improve the ir 
design . 
• It can be used to train students in fluid 
dynamics and in the design of off -shore 
structu res. 
• It enables the team to conduct 
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Mechanical engineer Jon Hinwood meas ures a wave generated by the department 's new $120,000 
wave tan k, which is being used to lest the effect of cyclonic waves on Woodside's underwater 
pipeline at lis Rankin gas tieki. Inset: A fron taf view o f the 50 metre wave tank. 

Photos: Rick Crompton. 

fundamental studies of wave motion in con 
tinental shelf waters. typically 100 metres 
deep. 

Hinwood says the Woodside test is being 
conducted in three stages . 

The rock protection is first tested in a 
smaller flume which has a large pump which 
recirculates the water, simulating the eHect 
of storm surge, high tide levels and strong 
currents produced by the winds of a tropical 
cyclone. This tank simulates the effects of 
wave action in deeper water, near the 
production platform. 

Having passed th is test. the rock design is 
now at the second stage - the big wave 
tank. which simulates the action of cyclonic 
waves in shallow water. at the shoreward 
end of the pipeline. 

The rocks are placed in the appropriate 
shape on the floor of the tank by divers and 
the waves are generated to the required in
tensity. The effect of the wave act ion on the 
rocks is recorded on the video screen . 

"We use the big tank for accuracy," 
Hinwood says. "Once you get down to the 
small scale . as you do in the smaller tank, the 
effects of other physical factors such as 
viscosity start to dominate the processes that 
are important in the real world . 

" By keep ing th ings big we are able to keep 
scale effects to a minimum. We cannot 
reproduce the currents of the small flume in 
the big tank, but we can use a wave which 
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combines the effects of both wave and cur
rent," 

The third stage of the research. which in 
this case is being conducted simultaneously 
with the second stage, is carried out in a 
small basin set up outside the building which 
houses the wave tank. 

In this basin. the angle at which a wave 
strikes an object can be varied and the team 
is able to look for peculiar current effects 
which could move the rocks and expose or 
damage the pipeline. 

" If we find them, we will have to go to a 
different type of testing facility - a structural 
testing basin." Hinwood says. "This means 
our client would have to go overseas because 
there is no such testing fac ility in Australia . 

" If there are no peculiar effects. which 
seems the likely outcome in the Woodside 
case, the wave tank test will be an accurate 
representation of what is happening on the 
North-West Shelf. " 

Concurrently with the Woodside research, 
Ph.D student Bruce Chandler is attempting 
to reduce the error in calculations of the 
combined action of waves and currents on 
offshore structure components. 

The error, which is embodied in present 
design standards. can be as much as 40 per 
cent. Hinwood says. It is important to reduce 
the error. he says. because drag forces on a 
platform can lead to structural fatigue. More 
accurate measurements will permit better 
and safer design. 
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procedures as well as raceivmq relaxation 
train ing," Martin says. "They will be taught 
how to cope with stressful situations. 

" If headaches appear to be precipitated or 
Hospital plans 

migraine 

clinic 
RESEARCHERS In the Monash 

depertments of psychological medicine 
and medicine are planning to set up a 
headache clinic at Prince Henry's hospital 
with the aim of Improving the treatment of 
migraine and severe tension headaches, 

The impact of headaches on society is 
enormous whether gauged in terms of in
dividual suffer ing or the demands on medical 
resources . 

According to one study, 65 per cent of the 
people in the sample suffered period ically 
from headaches. Forty-e ight per cent of them 
had more than one headache a month and 
more than one per cent complained of 
headaches daily. 

A recent survey in the US showed that in a 
single year headaches accounted for more 
than 12 million visits to medical prac
titioners. 

The Monash clinic . which will be run by Dr 
Paul Martin . a clinical psychologist. and Dr 
Robert Helma. a neurologist. w ill investigate 
possible physical and physiolog ical causes of 
headache, such as bright light. temperatura 
changes, fatigue, alcohol. or part icular foods , 
and w ill attempt to determine whether 
headaches follow a discernible cycle. 

But the main focus of their research will 
be on the behavioral antecedents and 
consequences of headaches. This data will be 
used as an aid to treatment. 

Onset 

The research team will attempt to 
determine whether the onset of headaches is 
associated with part icular moods . thoughts. 
act ivities. stress. or other environmental fac
tors, and whether some headaches are 
rewarding, in the sense that they elicit sym
pathy and attention, or enable the person to 
escape some unpleasant task. 

The information will be obtained by 
interviewing patients and by a self
monitoring system in which the patient 
records the data on a special set of cards. 

On one type of card the pat ient will be 
asked to make hourly ratings of headache in
tensity, using a six-point scale, and to record 
drugs taken for the headache. 

A second type of card focusses on 
changes in the headache. On th is card the 
patient will be asked to record headache 
changes and rate headache severity. anxiety 
and depression, to record feolings, thoughts 
and activities, and rate the stress they cause 
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Dr Paul Mar tin 

before and after the headeche change . The 
patients w ill also be asked to record the time 
of change, the place it occurred and who was 
present. 

A third type of card will be used to record 
similar informat ion when the patient is 
headache-free. It will be used as a control. 

The reliab ility and valid ity of the change 
cards w ill be assessed in a pilot study at 
Prince Henry 's hospital. 

"It is not suggested that headaches are 
wholly psychological ," Martin says. " W e are 
simply try ing to look at the role of psy
chological factors. " 

Martin says patients referred to the clin ic 
would be included in the study if they had 
suffered from frequent headaches (an 
average of at least one a week) for 12 
months or more, and were diagnosed as 
suffering from either migraine or tension 
headaches, or a comb inat ion of the two. 
Selection for treatment would depend on the 
severity of the headaches. wh ich would be 
disclosed in the data- collecting part of the 
study. 

Patients undergo ing treatment would be 
assigned to one of two groups individually 
matched for headache intensity. 

One group - the control group - would 
receive progressive relaxation training. 
which, Martin says. has been shown by 
previous research to be one of the simplest 
and most effective methods of treating 
tension headaches and migraines at present 
available . 

The other group would also receive 
progressive relaxation training, but. as well , 
would be treated with other techniques 
suggested by the information collected in the 
earlier stages of the research. 

" Pat ients whose headaches regularly fol
low stressful thoughts or act ivities, for 
example , will be taught stress management 
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aggravated by anxiety or depression , therapy 
will focus on changing these states. 

" In cases where headaches have a 
'reward' element. treatment will include 
man ipulating the consequences of the 
headache. 

" By using these techniques we hope we 
will be able to improve the treatment of both 
tension and migraine headaches." 

Until fairly recently . it was conventional 
wisdom in the medical profession that 
migraine and tension headaches were 
distinct types of headache with the ir own 
part icular mechanisms. 

Tension headaches were believed to be 
caused by sustained contraction of head and 
neck muscles. Migraine, on the other hand. 
was believed to result from dilation of the 
cranial and cerebral arteries. The pre 
headache phase of migraine - the flashing 
lights that warn of a migraine attack - w? 
believed to be caused by constriction of thee 
arteries. 

However . the research efforts of 
psycholog ists during the 1970s. including 
those of Martin. who recently published a 
review of the headache literature in a special 
issue of the International Journal of Mental 
Health, have cast doubt on these 
assumptions. 

Treatment 

The research has confirmed the value of 
some treatment techn iques. For example , 
EMG feedback training (teaching the patient 
how to control electrical activity in the 
rnusclasl , relaxation tra ining, transcendental 
meditation. and training in cogn itive cop ing 
skills, are useful in treating tension 
headaches. 

And digital temperature feedback train ing 
(teach ing the patient to control headaches by 
controll ing f inger temperature). EMG fee 
back training, relaxation training . hypnt>
therapy and train ing in constriction of the 
temporal artery appear to help migraine suf
ferers. 

But. according to Martin. the evidence 
from a wide variety of studies refutes the 
traditional view that chronic tension 
headaches are caused by muscle tension. 

The differences between tension 
headaches and migraines appear to be 
" quantitative rather than qualitative." 

In Martin's view . both types of headache 
have the same pain mechanism - dilation of 
arteries in the head region . They differ only in 
the intens ity of the headache. 

In doubt also is the claim that certain 
foods containing tyramine, and other stimuli, 
such as fatigue. menstruation, alcohol. bright 
light. fasting, heat. or high humidity, can trig
ger a migraine attack. 

Although w idely held. this view has never 
been systematically investigated , Martin 
says. Typically. the claims are based on anec
dotal reports of patients. 

Psychological factors. wh ich will be 
studied at the Prince Henry 's clinic . have 
been largely overlooked in past research. 
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LATE SILURIAN-EARLY DEVONIAN 

c 430 - 390 m.yrs. agoMapping 
our
 
ancient
 
past
 
ABOUT 420 million years ago, before 

the first land vertebratas emerged from 
the sea , Melbourne and adjacent regions 
were under water. 

They were part of a deep water basin 
wh ich extended from a belt of active 
volcanoes near Heathcote. eastwards to 

ther volcanic belt passing through Mt. 
'elli ngton. east of what is now Melbourne. 
The Melbourne Trough. as this ancient 

basin is called today. was one of several deep 
water basins in south-eastern Australia in 
Silurian times (446 million years ago to 416 
million years ago). Each was separated by 
shallow seas. some with limestone reefs. 

This picture emerges from a study by 
Monash geologist. Dr Ray Cas who has been 
reviewing the development of south-eastern 
Austral ia from about 600 million years ago to 
about 350 million years ago. 

The first part of his research - a palaeo
geographic picture of the region during a 20 
million year " time slice" of the Ordovician 
per iod (from 466 mill ion years ago to 446 
mill ion years agol was published in Monash 
Review and the Journal of the Geological 
Society of Australia last year . 

In his attempt to construct a palaeo
geographic history of the south-eastern 
Australian region . Cas has examined exposed 

':s and sediments and other geological 
a. and compared the emerg ing picture 

w ith the geography of the various regions to
day . Th is analogue approach not only 
prov ides an important scale perspective. but 
highlights similarities and differences 
important in deciphering the evolution of the 
region 's early history. 

He examined the three main groups of 
exposed rock - sedimentary rock 
(compacted sediments. such as beach sands. 
river sands. or deep ocean sands) . volcanic 
rocks. which have erupted from ancient 
volcanic centres either continental or under 
the sea. and metamorphic rocks . " cooked" 
and pressurisad sedimentary and volcanic 
rocks . 

Cas says it is difficu It to piece together an 
accurate picture of south-eastern Australian 
in the eerl iest period unde r study (the 
Cambrian per iod extending from 575 mill ion 
years ago to 510 mill ion years agol because 
so few Cambrian rocks are exposed today. 

" W e know that the early part of the 
Cambrian was volcanically active." he says. 
" There are volcanoes of th is age exposed in 
north-western NSW and there are also three 
linear belts of volcanic rocks of this age 
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exposed in Victoria. 
" One volcanically act ive belt extended 

from just east of the Grampians. Another 
passed through Heathcote and a th ird 
through Mt Well ington. 

"There are other early Cambrian rocks 
exposed in Tasman ia." 

During the Cambr ian period. he says. the 
continental shorel ine probably ran from 
north -weste rn NSW. through South 
Austra lia. in the vicinity of Adela ide. and then 
across to Tasmania. 

" W h en you p iece the fragmentary 
information together." he says. "i t seems that 
most of south-eastern Australia . including 
V ictoria. was under water. The Victorian 
volcanoes were certa inly marine vo lcanoes. 

"What is now Tasmania was probably a 
series of deep water troughs separated by 
exposed highlands." 

By the Ordov ic ian period (from 509 
million years ago to 446 mill ion years ago) 
the picture had changed a little. There was 
st ill a lot of volcan ic act ivity but the " locus of 
vulcanism " had moved eastwards . A belt of 
volcanoes extended from north-central NSW 
southwards into the Snowy Mou ntains 
region . 

At that t ime in the earth's geological 
history. south-easte rn Australia was 
gaograph ically sim ilar to a north-south 
reversed profile of the modern-day Andaman 
Basin in the north-east Ind ian Ocean . 

The continental shore line then passed 
through western NSW. northern Victoria. and 
into Tasman ia. South-eastern Australia was 
an arc of vo lcan ic islands. 

At the end of the Ordovician period 
"significant parts of south-eastern Australia 
were defo rmed ." Sed imentary layers and 
volcanic rocks . wh ich previous ly had been 
accumulating. were folded and crumpled in 
different regions. 

South-eastern Austra lia began to emerge 
from the sea dur ing the Silurian period (from 
446 million years ago to 41 6 million years 
ago. During the Silurian and Early Devonian 

7 

(c,446-390 million years} the region was 
dom inated by scattered islands . separated by 
shallow seas and deep water basins. with a 
good deal of volcanic activity. 

A broad belt of volcanoes. at least 300km 
to 400km wide. was a feature of south
eastern Austra lia then as it is today in the 
Phil ippines. 

By the Late Devonian to Early Car
bon iferous (380-350 mill ion years ago) the 
seas had essentia lly retreated complete ly. 
leaving a mountainous land area. Vulcanism 
again occurred dur ing this t ime interval. 

"About 350 mill ion years ago. south
eastern Austra lia. if you include the New 
England region of NSW. was probably a mir
ror image of presen t -day western United 
States: ' Cas says. 

" A feature of western US is the Cascade 
volcan ic arc. Mt 5t Helens. wh ich erupted so 
dramatically last year. is part of that arc. 

" There is also a coastal mounta in belt 
which extends from Oregon. south to Califor
nia. with a broad region of vulcanism. 
associated with the accumulation of con
tinental sediments. 

" There were similar features in south
eastern Australia 350 million years ago. 
There was a volcanic arc in the New England 
area of NSW which is a good match for the 
Cascade arc in the US. 

"To the east of New England there were 
shallow seas and deep marine areas sim ilar 
to those we f ind off the present shelf and 
continental marg in of the western US : ' 

From then on there is a break in the 
marine sediment reco rd. Apart from one brief 
interval there are no further mar ine sediment 
records unt il we reach the much younger 
Perm ian time period. wh ich beg ins about 
289 million years ago. But that. Cas po ints 
out. is another story. 

Cas's research , wh ich was presented to a 
recent conference in Canberra of the 
Australasian Sed imentologists' Group . has 
been submitted for publication in the Journal 
of the Geological Society of Australia. 
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Executives 

onthe 

move 

AUSTRALIAN business executives are 
becoming a "race" of nomads. 

For many, regularly moving from one city 
to another. or from city to country, is 
becoming a way of life . 

They are not being enticed to a distant city 
because they want a change of scene or a 
change of job . They are being lured there by 
long-term career prospects rather than by the 
attractions of the new job or location. 

The ir increased mobility is due to the 
changing nature of Austral ian industry - the 
growth of large firms with offices scattered 
throughout the country wh ich attempt to 
build an efficient management team by on
the- job training and careful rotation of staff. 

The trend f irst became evident in the 
Census of 1971 which showed that the most 
mobile sections of the populat ion were 
people in professional. tech nical and 
managerial jobs . People in these occupations 
were twice as mobile. at least, as any other 
civilian group. 

The tre nd su ggested to M on ash 
geographers Mr John Me Kay and 
Associate Profeasor Jim Whitelaw that the 
traditional theory of internal migration was 
wrong. This theory was built around the idea 
that individuals and families made their own 
independent decisions about where they 
wanted to live and work. 

However. from the Census figures. it 
seemed to McKay and Whitelaw that other 
influences were at work. Executives 
appeared to be "making decisions on a life
time career plan . or, at least, were assessing 
each move on the basis of career progres
sion." 

These tentative conclusions have now 
been confi rmed by a large-scale survey of 
Australian business firms recently completed 
by McKay. A similar survey of Government 
organ isations is being carr ied out by 
Whitelaw. who is at present on study leave. 

In his private industry survey. which will 
be published later in book form . McKay 
collected data from about 100 of the largest 
pr ivate companies in Australia. 

The firms. drawn from a broad cross 
sect ion of Australian industry, have a 
combined workforce of 850.000. 

McKay found a big turnover among 
management staff in many large companies. 

"The big removal ist firms now depend 
almost entirely for their business on 
corporate executives moving around :' he 
says. 

" T he largest removalist company 
est imates that 60 per cent of its business is 
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with private companies. Another 20 to 25 
per cent is with Government departments. 

" Some private companies transfer an 
astonishing number of executives a year. 

" Our sample average suggests that in any 
one year five per cent of all management 
staff moves over SOme significant distance 
that involves buying or renting a new house . 
But there are great variations within that 
average. 

" One of the computer companies in our 
sample has a management staff turnover of 
50 per cent a year : ' 

McKay says the extent of mobility appears 
to depend partly on the type of organisation 
and its structure. Some companies are highly 
integrated and move staff readily from one 
part of the organ isation to another. Other 
firms are deliberately decentralised so that 
each unit virtually operates independently. 
Where this happens there is less scope for 
transfer. 

The degree of mobility also depends on 
union attitudes. Some white collar unions 
have been able to res ist management 
attempts to move employees. In other 
industries, banking. for example, it is widely 
accepted that deployment of staff is a 
prerogative of management. 

Large-scale transfer of executives is a 
costly business for industry. 

The average cost. McKay says, to "move 
an ' executive over any distance" is about 
$ 12.000. One firm paid $30.000 to move an 
executive from Melbourne to Sydney. 

Firms pay removal costs . and. in some 
cases - for example. where an executive 
has to move to Sydney where housing costs 
are high - may make up the difference in 
housi ng costs or pay the interest on the 
increased mortgage for the two or three 
years that the executive is there . 

In some cases, to encourage executives to 
move , firms pay the costs of changing 
schools or pay the executive's golf or yacht 
club fees. 

McKay says many companies. faced with 
these increasing costs, have to assess very 
carefully the multiple moves that might occur 
as a resu It of a transfer. 

"If someone mOVeS from Melbourne to the 

8 

A large-scale s tudy by Monash geographer John 
McKay (left) suggests that many Australian 
bus ines s executives are reg ularly mo ved from 

one ci ty to another. Photo: Rick Crom pton. 

London head office of a mult i-national. it can 
set up a chain of five or six moves as people 
are transferred around the country to fill each 
others slot :' he says. 

If the " transfer merry-go -round " is so 
expensive . why do large firms persist with it? 

The answer appears to be that Quality of 
staff is becoming more and more important. 

McKay says a number of studies in Britain. 
the US and Australia have shown that 
profitability is related to the Quality of the 
management team. Management now has to 
cope w ith "technological change. new en
vironmental conditions and international 
shocks to the system like the recent oil price 
rises." 

Big firms see staff mobility as part t 

broad plan to develop an efficient 
management team capable of meeting these 
challenges. 

What is good however for a multi-national 
may not be good for the individual employee, 
or, for that matter. the region , or country as a 
whole. 

McKay believes the transfer system tends 
to "select out" certa in types of people 
those who are prepared to put the firm 's 
needs before their own . 

Those who are not prepared to accept the 
disabil ities of being constantly on the move 
either leave the company early in their 
careers or take jobs in smaller parts of the 
organisation. 

The "high fliers" - those who wanted to 
" get on" - admitted, when questioned in 
the survey . that there were problems. McKay 
says. Often their w ives were unhappy at 
having to move. They themselves were 
concerned with the effect that their nomadic 
existence might have on their childr 
education. Another problem which worneu 
many was the enforced separation from 
gra ndparents. 

Despite these disabilities. they accepted 
transfers as part of the job and the price they 
had to pay to succeed. 

Na less pronounced is the effect of the 
transfer system on regional loyalties. 

Once bank managers and other business 
executives played an important part in com
mun ity life in country towns, McKay points 
out. But today they are being regarded more 
and more as "outsiders. " 

The growing gap between townspeople 
and " t ransients" . attested to by sociological 
studies. is widening as big retail chains tend 
to take over from small retailers in country 
towns. 

These big firms are staffed by "temporary" 
executives who have little w ish to take part in 
community life . and because they are "out
siders " . often receive little encouragement to 
do so. 

Printe d by Standard Newspapers for 
Monash Universrtv 
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