
Doctors’ knowledge of exposure to ionising radiation

Finding was not surprising

Editor—Shiralkar et al surveyed doctors’
knowledge of exposure to ionising radia-
tion.1 That doctors are unaware of the actual
doses from specific examinations is not
surprising.

However, rather than trying to remedy
this deficiency, we should simply hammer
home the message that all examinations
involving irradiation should be properly
justified clinically. Then everyone can be
reasonably certain that, whatever the actual
dose, the tiny hazard from the radiation will
be outweighed by the benefits of speedy
diagnosis and the institution of correct
treatment (or avoidance of unnecessary
treatment).
Bob Bury consultant radiologist
Leeds General Infirmary, Leeds LS1 3EX
bob.bury@doctors.org.uk
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Use of chest radiography as standard
comparator is flawed

Editor—While remaining keen to keep
unnecessary medical exposures to a mini-
mum, I think that the study by Shiralkar et
al, and others like it, are flawed by their use
of chest radiography as the standard
comparator.1

Firstly, since this study makes it clear that
none of the clinicians knew how much
radiation is received during a chest x ray
examination, it would be remarkable if they
could estimate the relative dose from other
examinations accurately.

Secondly, I suspect that most clinicians
do not realise how little exposure is received
during chest radiography; it is the one
remarkable outlier in the range of expo-
sures for common examinations, which
makes its choice as the comparator rather
pointless. The one advantage of this sort of

comparison is that it allows us to scare our
clinician colleagues with comments such as:
“You fool, don’t you realise that lumbar
spine x ray is the equivalent of 120 chest
x rays?”

I do not try too hard to prevent
unnecessary chest radiography. Stopping
one futile lumbar spine examination is 120
times more rewarding, especially given its
low diagnostic yield.
Andrew C Downie consultant radiologist
Victoria Infirmary, Glasgow G42 9TY
adownie@doctors.org.uk
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Just tell them the dose

Editor—Shiralkar et al investigated doctors’
knowledge of radiation exposure.1 Our local
radiology department produces x ray
reports with the dose of the procedure given
(in chest radiography equivalents) and (even
more alarmingly) the total radiation dose
given so far (also in chest radiography
equivalents).

After noticing that a few of the sacroiliac
views I had requested had notched up 200
or more chest radiography equivalents
(each) I rapidly became an enthusiast for
using magnetic resonance imaging to image
this particular joint. (Fortunately we have
comparatively easy access to magnetic reso-
nance imaging—or perhaps our need for it
followed directly from our awareness of
radiation dose?)

Routinely reporting the radiation dose
per procedure and total dose would seem
(on my sample of one, me) quite effective at
altering clinical practice. Perhaps this is
something that should be taken on by the
college nationally? After all, if you are not
told the radiation dose for each procedure
you are not likely to know it.
Matthew L Grove consultant rheumatologist
Tyneside General Hospital, North Shields
NE29 8NH
Matthew.Grove@northumbria-healthcare.nhs.uk
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Ignorance is surprising

Editor—Although I am not surprised that
all of the doctors in the study by Shiralkar et
al1 were unaware of the specific dose of
radiation resulting from a chest x ray exam-
ination (how relevant is that really in clinical
practice?), what I did find shocking was the
revelation that some of them were unaware
that ultrasonography and magnetic reso-
nance imaging do not use ionising
radiation.

This is surely basic, fundamental infor-
mation for doctors working in modern
Western hospitals that regularly make use of
these technologies.
Daniel P Edgcumbe medical student
Christ’s College, Cambridge CB2 3BU
dpe23@cam.ac.uk
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Radiation protection should be taught as
a priority

Editor—Although the results of the survey
by Shiralkar et al are worrying, they are not
at all surprising.1

I cannot comment on the English senior
house officers and specialist registrars
surveyed, but many of their counterparts
interviewed in south Wales are likely to be
graduates of the University of Wales College
of Medicine. Having trained there myself,
radiation protection seems to be an after
thought despite its importance.

Students of the college are required to
attend a compulsory series of lectures on
radiation protection to pass final MBBCh.
This series of lectures is held (or was when I
qualified in 1999) after completion of finals
and before examination results. This is less
than ideal as students are distracted by the
pending results and upcoming holidays.

As radiation exposure affects doctors’
everyday clinical practice it should perhaps
be regularly reinforced during hospital
induction programmes to improve
knowledge.
Sarah J Gorse senior house officer plastic surgery
Frenchay Hospital, Bristol BS16 1LE
sgorse@doctors.org.uk
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Doctors need to be aware of possible
radiation injury from fluoroscopy

Editor—Shiralkar et al studied doctors’
knowledge of radiation exposure.1 Doctors
ordering diagnostic tests using ionising
radiation should know roughly how much
radiation exposure these procedures will
give to their patients. More important,
doctors performing fluoroscopically guided
procedures must be aware of the possibility
of radiation injury if the radiation exposure
from these procedures is not known.

Serious, radiation induced skin injuries
to patients resulting from fluoroscopically
guided procedures have been reported.2 3

Many of these procedures require extended
periods of fluoroscopic exposure compared
with the exposure times associated with
diagnostic procedures. The onset of these
injuries is usually delayed.

The absorbed dose rate in the skin from
the direct beam of a fluoroscopic x ray unit is
usually between 0.02 Gy/min and 0.05
Gy/min. Radiation doses of 3 Gy, 6 Gy, and
15 to 20 Gy can cause temporary epilation
(loss of hair), erythema, and more severe
complications such as moist desquamation,
dermal necrosis, and secondary ulceration,
respectively.4 These complications are pre-
ventable by doctors’ awareness of the
potential hazard.
Simon S Lo assistant professor of radiation oncology
Loyola University Medical Center, Maywood,
IL 60153, USA
slo@lumc.edu
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Doctors’ exposure to ionising radiation
may be cause for concern

Editor—Concerns about patients’ exposure
to radiation at the hands of their doctors
should extend to health professionals.1

Orthopaedic theatre staff may be unaware
of the following simple facts:
x Lead gowns should be 0.35 mm thick
x Surgeons’ exposure is reduced by the
inverted C-arm (image intensifier) technique2

x Any distance < 90 cm from the C-arm is
unsafe3

x The thyroid gland should be protected at
all times4

x Hands are at high risk from radiation and
orthopaedic surgeons controlling the image
intensifier can reduce hand exposure.5

In addition to the Ionising Radiation
(Medical Exposure) Regulations 2000
(www.doh.gov.uk/irmer.htm), all orthopaedic
theatre staff should be monitored for central
and peripheral exposure to radiation. Lead
gowns should be regularly checked for cracks
and thickness, and the image intensifier for

radiation scattering. A study of all radiation
related head and neck and upper limb malig-
nancies would, no doubt, be of great interest
to the British Orthopaedic Association.
Eleftherios Tsiridis consultant orthopaedic surgeon
etsiridis@hotmail.com

Patrick J Lusty specialist registrar in trauma and
orthopaedics, North East Thames Rotation
Ali A Narvani specialist registrar in trauma and
orthopaedics, North West Thames Rotation
Whittington Hospital, London N19 5NF

Eva M Tsapakis clinical research fellow
King’s College Hospital, London SE5 8AF
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Diagnosing pigmented skin
lesions in general practice

Objective assessment of skin lesions
is possible

Editor—The paper by English et al confirms
a view that serial photography does not alter
the final diagnosis of a skin lesion1; a
suspicious lesion that remains will require a
biopsy to confirm the pathological diagnosis.

With serial photography
it is difficult to obtain a
standard image. The ambient
lighting and other external
factors change the view of
the skin lesion—objective
comparisons are therefore
not possible. Furthermore,
photographs may not differ-
entiate skin lesions such as
pigmented seborrhoeic kera-
toses and melanomas.

The dermatoscope is
mandatory in evaluating a
skin lesion and invaluable in
helping differentiate a
benign or suspicious lesion.
Although lesions may be assessed visually,
what is required is an objective assessment
that can be recorded or photographed
through the dermatoscope.2 Had English et
al performed their study by using the
dermatoscope the results would have been
of major interest. Unfortunately this study
contradicts that by Del Mar et al and does
not help primary care workers differentiate
between benign and suspicious lesions.3

Ackerman said that “no one should die of
melanoma” as this mostly arises on the exter-
nal skin.4 Therefore the principles to be
applied when examining a patient with one
skin lesion are that the skin is an organ and

therefore the whole organ must be examined;
a dermatoscope is a safe, non-invasive and
cheap tool that is invaluable in differentiating
suspicious lesions. These two principles will
be of benefit in assessing skin lesions and
enable a thorough evaluation of the patient.
M Dalvi Humzah consultant plastic and
reconstructive surgeon
Plastic Surgery Department, Wordsley Hospital,
Stourbridge, West Midlands DY8 5QX
dhumzah@hotmail.com
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Authors’ reply

Editor—We hope that views on the
effectiveness of a diagnostic technique are
based on the results of well conducted
randomised trials. We believe that our paper
was useful in showing that a method found
to be effective in improving specificity with-
out decreasing sensitivity in an earlier and
less rigorous trial was, in fact, not effective.1

Skin surface microscopy (dermatoscopy,
dermoscopy) improves the accuracy of
diagnosis of pigmented skin lesions when
used by experts but not when used by inexpe-
rienced examiners.2 3 Only one randomised
trial has been conducted with general practi-
tioners; diagnoses from clinical photographs
of 100 pigmented lesions were compared
with those from dermoscopic photographs of
the same lesions. When the general practi-
tioners were trained, their diagnoses from the

dermoscopic images were
more accurate than those
from the clinical photo-
graphs, but without training
no difference in accuracy was
observed.4

In the absence of trials
that mimic actual general
practice more closely we
believe it is premature to
conclude that dermoscopy in
routine general practice will
improve the diagnosis of pig-
mented skin lesions. Such a
trial is in the planning stage
in Australia.

D R English associate professor
Cancer Council Victoria, Carlton, Melbourne,
VIC 3053, Australia
dallas.english@cancervic.org.au

C B Del Mar professor of general practice
University of Queensland, Herston, Brisbane,
QLD 4006, Australia

R C Burton professor
National Cancer Control Initiative, Carlton,
Melbourne, VIC 3053, Australia

Additional authors are R J Donovan, professor, Cen-
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Cumulative effects of soccer
heading are not fully known
Editor—McCrory says in his editorial that
heading a soccer ball results in head
accelerations of less than 10 g (or less than
1000 rad/s2), whereas the minimum values
for the development of sports related
concussions are 40-60 g (or 3500-5000
rad/s2),1 with a reference to an article
published by our group.

To mix or equate linear acceleration
measured in g (1 g = 9.8 m/s2) with angular
acceleration measured in rad/s2 is not appro-
priate. Also, although several of our earlier
studies indicated linear accelerations near
10 g during soccer heading, our most recent
studies at higher speeds (12 m/s or 26 mph)
have shown average linear accelerations of
more than 20 g and average angular accelera-
tions of 1500 rad/s2 for direct frontal
impacts.2 Soccer ball speeds notably higher
than 12 m/s (26 mph) are reached on the
soccer field; speeds up to 54 m/s (80 mph)
have been reported.3 At these speeds, the
linear and angular accelerations would be
higher with greater potential for injury.

We do not believe that the minimum
values of acceleration at which concussion
occurs are known. In any head injury the
linear and angular acceleration of the skull
may combine to cause brain injury. Angular
acceleration is assumed to be more impor-
tant because the brain is more susceptible to
the ensuing shear deformation.

In the original experiments by Gen-
narelli et al it was reported that monkeys
that were immobilised by cervical collars
were much less likely to receive concussions
than animals whose heads were allowed to
rotate.4 This leads us to speculate that factors
that affect angular acceleration (head posi-
tion, angle of heading, location of impact)
will affect the potential for injury.

Perhaps the most important predictor of
concussion is a history of prior concussion. A
person who has had one concussion is three
times more likely to have a second, and eight
times more likely to have a third concussion
than a member of the general population.5

This cumulative effect may be present at sub-
concussive levels as well. For this reason we
do not believe that the cumulative effects of
soccer heading are fully known.
Rosanne S Naunheim associate professor
Division of Emergency Medicine, Box 8072,
Washington University School of Medicine,
660 South Euclid, St Louis, MO 63110, USA
Naunheir@msnotes.wustl.edu

John Standeven engineer, human performance
laboratory
Department of Neurosurgery, Box 8057,
Washington University School of Medicine

Philip Bayly professor of mechanical engineering
Box 1185, Washington University, 1 Brookings
Drive, St Louis, MO 63130, USA
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Risk of suicide in twins

Intelligence of twins and singletons may
explain risk

Editor—Tomassini et al presented evidence
for a lower suicide rate of twins compared
with singletons.1 However, they did not
present any data supporting their preferred
explanative factor (“strong family ties“) for
this finding, and their explanation is
therefore speculative. Other causal factors
need to be considered. I give one example.

According to de Catanzaro’s evolution-
ary theory of human suicide, a threshold
intelligence is necessary for suicidality.2 A
corollary of this hypothesis is that human
intelligence and suicide mortality should be
positively related.

This prediction has been confirmed in
an ecological study of 85 countries.3

National intelligence is significantly posi-
tively related to the national suicide rate, and
ethnic differences in intelligence corres-
pond to ethnic differences in suicide rates.
Furthermore, excess suicide prevalence has
been observed in the highly gifted.3

Following these convergent strands of
evidence it would be expected that popula-
tion subgroups with a lower intelligence
level than the generality also show lower sui-
cide mortality than the generality. It has long
been known that mean scores in intelligence
tests are some 6 IQ points (or 0.4 standard
deviation units) lower for twins than for sin-
gletons.4 5 The current finding of Tomassini
et al is consistent with the expectation that
subgroups that are on average less intelli-
gent than the general public also have a
reduced suicide risk compared with the gen-
eral public. It seems that the intelligence of
twins needs to be considered as an explana-
tory factor for the current finding.
Martin Voracek research resident
Department of Psychoanalysis and Psychotherapy,
Statistics and Documentation Branch, University of
Vienna Medical School, A-1090 Vienna, Austria
martin.voracek@akh-wien.ac.at
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No protective effect is needed to explain
the findings

Editor—Tomassini et al invoke strong fam-
ily ties to explain their finding that twins had
a lower suicide rate than the general
population.1 The phrase seems to refer to
close interpersonal relations, as distinct
from and in contrast to genetic similarities.

Family and twin studies have tended to
show that the higher the genetic similarity
between any two individuals the higher the
probability that if one dies as the result of
lethal self-harm the other one also will die of
that cause.2–5 Complementarily, the higher
the genetic similarity between two individu-
als the higher the probability that if one does
not die of lethal self harm the other one will
not either.

By far the majority of twins, in common
with people generally, die of causes other
than lethal self harm. It follows that members
of a group of twins are less likely to die of
lethal self harm than members of a group of
non-twins. No protective effect, such as strong
family ties, needs to be invoked.
Thomas J Verberne clinical neuropsychologist, retired
14 Crampton Crescent, Rosanna, VIC 3084,
Australia
Verberne@melbpc.org.uk
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Suicide has social side

Editor—The article by Tomassini et al and
the responses to it all show an unexpected
degree of social naivety in that the analysis
of European suicide is not mentioned or the
analysis of Scandinavian suicide by
Retterstol.1–4

There seems to be an overemphasis verg-
ing on theoretical pathology, on the psycho-
logical factors involved in suicide, and a
commensurate ignoring of the sociological
factors. As Durkheim himself noted over a
century ago, there is an explanatory problem
with post facto psychological explanations of
behaviour whose remarkable regularity over
time strongly imply that factors external to
the individual are operating.

If this is so, sociological factors seem to be
primary, and psychological factors important
with regard to the timing of the suicide: they
are a contributory, but not a sufficient, cause.
The sufficient cause seems to be the social
relationships in which individuals are
involved. The more intense and the wider the
range of social ties in which an individual is
enmeshed the less likely he or she is to feel
“out of things,” or socially marginal, and
hence likely to take his or her life.

Twins are reared together and may have
a more intense social life than other
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children, and so the lower incidence than
expected of suicide among twins is socio-
logically understandable.
Gerald D Sack lecturer in social anthropology
Safed Regional Academic College, Jezre’el Valley
Regional Academic College, Mitzpe Amoka,
Doar Na Merom Hagalil, Israel 13802
sack@netvision.net.il
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Authors’ reply

Editor—Population based studies from
Denmark have shown that family ties, such
as having both parents together, being mar-
ried, and having young children,1 are associ-
ated with a lower risk of suicide. Twins
represent a unique and close relationship,2 3

which made us hypothesise that twins have a
lower suicide rate. Our 51 year follow up
study of more than 20 000 twins confirmed
this hypothesis, but this does not in itself
shed any light on the causal mechanisms.

Voracek thinks that a lower intelligence
level in twins may be the reason for the lower
suicide rate. Setting aside concerns about
drawing causal inferences, Voracek’s argu-
ment also relies on the premise that twins
have a lower IQ than singletons. New
research on this topic, overcoming method-
ological problems in the older studies,
indicates that this assumption does not hold.4

Verberne says that our observation
could simply be due to correlation in cause
of death within twin pairs. Correlation
within twin pairs affects the estimation of the
standard error (which is, however, not a
problem in our study owing to low twin con-
cordance for suicide), but it does not bias the
point estimate,5 and therefore this cannot be
the explanation of our finding of a reduced
suicide rate in twins.

Sack argues that the finding should be
interpreted in a sociological context, and we
agree that the aetiology of suicide is
complex. We believe that it has to be sought
in an interaction between biological, psycho-
logical, and social factors.
Kaare Christensen professor of epidemiology
Institute of Public Health, University of Southern
Denmark, Sdr Boulevard 23A, DK-5000 Odense C,
Denmark
KChristensen@health.sdu.dk

Cecilia Tomassini research fellow
Centre for Population Studies, London School of
Hygiene and Tropical Medicine, London
WC1E 7HT

Knud Juel senior scientist
National Institute of Public Health, DK-2100
Copenhagen, Denmark
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Sex difference in infant
mortality in India is reflected
in England and Wales
Editor—Sex differences in infant mortality
have been the subject of previous inter-
national comparison and discussion, and the
results presented by Khanna et al provide
confirmation.1 2 I examined whether similar
sex differences exist in England and Wales.

I used unpublished data on births and
infant deaths by mother’s country of birth
from the Office for National Statistics. In the
absence of national data by ethnic origin, the
data for children born to first generation
migrants provide the closest proxy to
outcomes for minority populations in
England and Wales.

For the 19 663 births registered between
1996 and 1998 to mothers born in India,
infant mortality for both sexes was 5.49 per
1000 births, an odds ratio of 1.00, which is
not significantly different from the overall
England and Wales ratio of 0.80 (table).

For the 37 947 births registered in the
same period to mothers born in Pakistan,
mortality among girls was higher than that

for boys, with an odds ratio of 1.09,
significantly higher (P < 0.05) than the over-
all ratio in England and Wales. For no other
country of birth group was such an effect
observed. Also noteworthy are the much
higher infant mortality rates for this group
when compared with births to other South
Asian born mothers.
Ian Dawson independent researcher
Birchington, Kent CT7 9HX
tismollett@aol.com
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Don’t blame religion for poor
funerals
Editor—The funeral of Fletcher’s father
obviously became part of the crematorium
assembly line.1 But the fault lies not with
religion or the minister but with the
undertaker who chose that system and the
relatives who agreed to it without asking
how Mr Fletcher’s life would be celebrated.

Fletcher describes how any conscien-
tious minister, or funeral celebrant, prepares
for a funeral. Religious or not, if the family
had made use of the vicar of their parish
they might have had a more appropriate
service, where many could join in marking
his father’s life and death, without the time
constraints of the “crem assembly line.”

I suspect that Fletcher’s religion of
humanism colours his view of the evidence
for God (many distinguished scientists
believe in God) and leads to his unjustified
implication that the more remarkable
people request non-religious funerals.
Everyone is remarkable in some way, and it
is often only at their funerals that we
discover just how remarkable.

Preparation for a funeral is important not
just to those officiating, but to the bereaved.
When my 26 year old son was killed the
organisation of the funeral service, painful
though it was, helped to preserve our sanity.

The task of funeral celebrants, religious
or secular, is to support the bereaved through
that traumatic, tearful, and rudderless time so
that they can express their grief, celebrate
the dead, and prepare for the long, painful
struggle towards acceptance of their loss.
Anthony E J Fitchett general practitioner
Mornington Health Centre, 169 Englinton Road,
Dunedin, New Zealand 9001
t_fitchett@yahoo.com
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Odds ratios (95% CI) of female to male birth
ratio by mother’s country of birth, England and
Wales, 1996-8

Mother’s
country of birth

Odds ratio

Female:male 95% CI

United Kingdom: 0.78 0.75 to 0.81

England and Wales 0.78 0.75 to 0.81

Scotland 0.88 0.64 to 1.22

Northern Ireland 0.83 0.46 to 1.50

Europe outside United
Kingdom:

0.90 0.82 to 0.99

Irish Republic 0.62 0.40 to 0.95

Other European Union 0.78 0.56 to 1.08

Rest of Europe 1.12 0.67 to 1.86

Commonwealth:

Australia, Canada,
New Zealand

1.22 0.67 to 2.21

New Commonwealth: 0.91 0.81 to 1.02

Bangladesh 0.84 0.61 to 1.17

India 1.00 0.69 to 1.46

Pakistan 1.09 0.90 to 1.31

East Africa 0.83 0.53 to 1.29

Southern Africa 0.81 0.30 to 2.16

Rest of Africa 0.69 0.52 to 0.91

Far East 1.00 0.44 to 2.26

Mediterranean 0.79 0.40 to 1.57

Caribbean 0.85 0.54 to 1.33

Rest of New
Commonwealth

0.73 0.28 to 1.91

Rest of the world and
not stated

0.95 0.74 to 1.20

All 0.80 0.77 to 0.83

Source: Office for National Statistics (unpublished).

Complete data are published
on bmj.com
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