
Editor-in-Chief
Dr Peter N. Sperryn
MB, FRCP, FACSM, DPhysMed

Editor Emeritus
Dr Henry Evans Robson

BrftishJournalof

AVAV gr% - 9 W

00 ,W, _0

Editors
Surgery: Mr Paul G.
Stableforth
MB, FRCS (Bristol, UK)
Science: Dr Ron Maughan
PhD (Aberdeen, UK)
Physiotherapy: Mr Julius Sim
BA, MSc, MCSP
(Coventry, UK)

Statistical Consultants
Mr F.M. Holliday, MA, DLC, FSS
(Loughborough, UK)
Mr Simon Day, BSc (London, UK)

Regional Corresponding Editors
Belgium: Prof. M. Ostyn,
MD (Leuven).

Brazil: Prof. Eduardo H. DeRose,
MD (Porto Allegre).

Bulgaria: Dr Virginia Michaelova,
MD (Sofia).

Caribbean: Dr Paul Wright,
LMSSA (Kingston, Jamaica).

Cote D'Ivoire: Prof. Constant Roux,
MD (Abidjan).

France: Dr Pierre Berteau,
MD (Rouen).

Groupement Latine:
Dr Francisque Commandre,
MD (Nice).

Editorial Board
Dr David A. Cowan,

BPharm, PhD, MRPharmS (London, UK)
Dr Wendy N. Dodds,

BSc, MRCP (Bradford, UK)
Dr Adrianne Hardman,
PhD (Loughborough, UK)

Mr Basil Helal,
MCh(Orth), FRCS (London, UK)

Dr G.P.H. Hermans,
MD, PhD, (Hilversum, Netherlands)

Prof. Ludovit Komadel,
MD (Bratislava, Czechoslovakia)

Prof. W.P. Morgan,
EdD, (Madison, Wisconsin, USA)

Prof. Tim D. Noakes,
MD, FACSM (Cape Town, South Africa)

Hong Kong: Dr K.M. Chan,
FRCS (Hong Kong).

Hungary: Dr Robert Frenkl,
MD (Budapest).

India: Dr D.P. Tripathi,
MB, BS, MCCP (Patna).

Indonesia: Dr Hario Tilarso,
MD (Jakarta).

Malaysia: Dr Ronnie Yeo,
MB (Kuala Lumpur).

Maroc: Dr Naima Amrani,
MD (Rabat).

Prof. Qu Mian-Yu,
MD (Beijing, China)

Dr Allan J. Ryan,
MD (Edina, Minnesota, USA)

Prof. Roy J. Shephard,
MD, PhD (Toronto, Canada)

Prof. Harry Thomason,
MSc, PhD (Loughborough, UK)

Prof. K. Tittel,
MD (Leipzig, DDR)

Dr Dan S. Tunstall Pedoe,
MA, DPhil, FRCP (London, UK)

Prof. Clyde Williams,
PhD (Loughborough, UK)

Dr William F. Webb,
MB, BS (Sydney, Australia)

New Zealand: Dr Chris Milne,
MB, ChB, DipSportsMed (Hamilton).

Pakistan: Dr Nishat Mallick,
FPMR, FACSM (Karachi).

Spain: Dr J. J. Gonzalez Iturri,
MD (Pamplona).

Thailand: DrCharoentasn Chintanaseri,
MD (Bangkok).

Uganda: Dr James Sekajugo,
MB, Dip.SportsMed. (Kampala).

USSR: Dr Sergei Mironov,
MD (Moscow).

Publishing Director: Charles Fry
Managing Editor: Sarah Graham-Campbell
Assistant Editor: Cristiano Ratti

Advertisement Information: Display
advertisement space is offered within the
British Journal of Sports Medicine with a

comprehensive range of advertisement
options available. Loose and bound-in
inserts are also invited. For further
information please contact Mark Butler at
Butterworth-Heinemann, Linacre House,
Jordan Hill, Oxford OX2 8DP, UK.

The British Journal of Sports Medicine is
published quarterly by Butterworth-
Heinemann Limited on behalf of the British
Association of Sport and Medicine,
Editorial Office, Butterworth-Heinemann,
59/60 Grosvenor Street, London W1X 9DA,
UK. Tel: 071-493 5841 x395,
Fax: 071-499 3384, Telex: 27278.
Reprints, Butterworth-Heinemann, Linacre
House, Jordan Hill, Oxford OX2 8DP, UK.
Tel: 0865-310366, Fax: 0865-311268,
Telex: 83111 BHPOXFG.
Registered office: Butterworth & Co
Limited, 88 Kingsway, London WC2 6AB,
UK.

UK and Overseas subscription orders
should be sent to Turpin Transactions Ltd,
The Distribution Centre, Blackhorse Road,
Letchworth, Herts SG6 1HN, UK.
Telephone: (0462) 672555; Telex: 825372
TURPING; Facsimile: (0462) 480947.

North American subscription orders
should be sent to Journals Fulfillment
Department, Butterworth-Heinemann US,
80 Montvale Avenue, Stoneham, MA
02180, USA.
Telephone: (617) 438 8464; Telex: 880052;
Facsimile: (617) 438 1479.

Annual Subscription to the British Journal
of Sports Medicine (4 issues):
UK £65.00.
Europe £70.00.
North America and rest of world £75.00.

Some Back issues prior to the current
volume are available from: Dr Henry Evans
Robson, 43 Westfield Lane, Rothley,
Leicester LE7 7LH, UK.

US mailing agents: Second class postage
paid at Rahway, NJ, USA. Postmaster:
Send address corrections to British Journal
of Sports Medicine, c/o Mercury Airfreight
International Ltd, 2323 Randolph Avenue,
Avenel, NJ 07001, USA, for further details.

Copyright: All rights reserved. No part of
this publication may be reproduced, stored
in a retrieval system or transmitted, in any
form or by any means (electronic,
mechanical, photocopying, recording or
otherwise) without the written permission
of the Publisher. Readers who require
copies of papers published in this journal
may either purchase reprints or obtain
permission to copy from the publisher. For
readers in the USA, permission to copy is
given on the condition that the copier pay
the stated per copy fee through the
Copyright Clearance Center, Inc., 21
Congress Street, Salem, MA 01970 for
copying beyond that permitted by Sections
107 and 108 of the US Copyright Law. Fees
appear in the code that appears at the foot
of the first page of each paper.

(© 1991 British Association of Sport and
Medicine.
ISSN 0306-3674 CODEN: BJSMDZ

tg PART OF REED INTERNATIONAL BOOKS

Composition by Genesis Typesetting,
Laser Quay, Rochester, Kent.
Printed by the Friary Press, Dorchester,
UK, and Cambridge University Press,
Cambridge, UK.



Br J Sp Med 1991; 25(2)

From thejournals

Sports medicine current awareness service

Prepared by Kathryn Walter and Nancy Laurenson at the London Sports Medicine Institute
(LSMI) Library

The following summaries are taken
from a selection of recent journals
indexed in the LSMI database. A full
listing is published monthly in Sports
Medicine Bulletin.
Copies of the complete articles are
available (price 15p per sheet subject
to copyright law) from the Library,
LSMI, c/o Medical College of St.
Bartholomew's Hospital, Charter-
house Square, London EC1M 6BQ,
UK. Tel: 071-251 0583.

Handweights have become an increas-
ingly popular addition to aerobic exer-
cise regimens such as walking, jogging
and aerobic dance. In this review
article, Physiological effects of exer-
cising with handweights (Auble TE
and Schwartz L. Sports Medicine 1991;
11(4): 244-56), the literature suggests
mixed results concerning the effects of
handweights on the energy cost of
exercise. The somewhat ambiguous
findings could in part be attributed to
variations in the combination of walk-
ing or running speed and handweight
used, as well as variations in arm
movement patterns. However, most
research demonstrates a positive and
graded relationship between hand-
weighted exercise energy costs, the
distance through which the hand-
weights are swung and the weight
used. The use of handweights can
convert lower limb dominated endur-
ance training modalities to exercises
that simultaneously challenge the up-
per limb. The prescription of hand-
weighted exercise is generally safe;
however, for those individuals with
cardiovascular complications such as
elevated blood pressure, precautions
should be emphasized. Potential
strength and endurance training adap-
tations to handweighted exercise that
incorporates large arm and leg range
of motion movement patterns have yet
to be determined.
A recent review Age, drug, and

exercise interactions in the treatment
of hypertension (Lowenthal DT, Pol-
lock ML and Paran E. Annals of Sports
Medicine 1990; 5(4): 181-90) discusses

the physiological and pathological
haemodynamic changes related to ex-
ercise and ageing. The authors state
that, while there is no ideal anti-
hypertensive agent, incorporating an
aerobic exercise programme three
times per week for 30 min has been
shown to lower mean blood pressure
by 15/8mmHg. Weight loss, cessation
of smoking, reduction in alcohol in-
take and reduced salt are other well
accepted, non-pharmacological mod-
alities. Although dynamic physical
activity may lower blood pressure, the
change is often moderate and thus,
drug therapy must often be consi-
dered as the standard form of anti-
hypertensive treatment. This article
discusses the use of diuretics, central
x-agonists, 13-blockers, vasodilators,
angiotensin converting enzyme inhibi-
tors and calcium antagonists as an aid
to lowering blood pressures with
respect to acute exercise and endur-
ance training.

Injury and persistent reinjury to the
hamstring muscle group is the most
frequent and disabling musculotendi-
nous strain that occurs in the sprinting
athlete. The purpose of the study by
T.W. Worrell and colleagues (Com-
parison of isokinetic strength and
flexibility measures between ham-
string injured and noninjured
athletes. Journal of Orthopaedic and
Sports Physical Therapy 1991; 13(3):
118-25) was to determine whether
bilateral differences existed in several
quadriceps and hamstring strength
indices and reciprocal muscle group
ratios (concentric and eccentric) be-
tween subjects with a history of
hamstring injury and subjects free
from previous injury to this same
muscle group. An additional purpose
of this investigation was to determine
the relationship of hamstring flexibil-
ity to hamstring muscle injury. Thirty-
two young highly trained male
athletes involved in 'high risk' ham-
string injury sports were tested.
Analysis of variance indicated that
within the hamstring injured group
the injured extremity was significantly

less flexible than the non-injured
extremity and the hamstring injured
group was less flexible than the
non-injured group. No significant
strength differences existed between
the hamstring injured and non-injured
groups on any isokinetic measure
evaluated. Thus, data in this study
support the finding that lack of ham-
string flexibility is the single most
important characteristic of the ham-
string injured athlete - not hamstring
strength or hamstring: quadriceps
muscle group ratio. As 81% of ham-
string injured subjects reported that
they performed stretching exercises,
perhaps their technique should be
evaluated!
Medicine and Science in Sports and

Exercise (1991; 23(3): 273-97) has re-
cently published the proceedings from
a clinical symposium which looks at
obesity. The papers discuss in detail
new developments concerning the
factors which predispose towards
obesity, as well as new treatment and
therapy for the obese patient. In the
first paper, Diet composition, energy
expenditure, and nutritional status in
relation to obesity in men and
women, W.C. Miller challenges the
generally accepted scientific view that
adipose tissue accumulation is simply
due to a disequilibrium in energy
balance, resulting from energy intake
exceeding energy expenditure. Treat-
ment of obesity thus usually focuses
upon reducing the total number of
calories consumed in order to create a
negative energy balance. However,
the research presented in this review
supports the conclusions that there are
other factors that shift the balance
between energy expenditure, favour-
ing either body fat deposition or
metabolism. These include: 1) obesity
is not necessarily caused by overeat-
ing; 2) diet composition may be just as
important as diet energy content in the
promotion or reduction of obesity; 3)
weight cycling through energy-
restrictive dieting may lead to an
increased difficulty to lose weight and
a facilitated ability to regain body
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weight; and 4) optimal weight loss
may be achieved through a combina-
tion of reducing dietary fat intake and
increasing complex carbohydrate and
fibre consumption with minimal res-
trictions in total energy intake. In
Heredity and the path to overweight
and obesity, Claude Bouchard addres-
ses the role of inherited factors in the
development and maintenance of
obesity. It is increasingly recognized
that there are inherited differences in
the susceptibility to become over-
weight or obese under given be-
havioural and lifestyle conditions.
Based on twin and parent-child data, it
has been reported that the heritability
of resting metabolic rate, thermic
response to food and energy cost of
submaximal exercise, adjusted for the
proper concomitants, is as high as
40%. The level of habitual physical
activity also exhibits a significant heri-
tability level in the order of 25%. The
most important factor identified thus
far to account for the individual
differences in response to long-term
overfeeding is the proportion of fat
versus lean tissue gained. The high
gainers store energy permanently in
the form of fat while the low gainers
store relatively more in the form of
lean tissue. In the final article, Factors
common to successful therapy for the
obese patient, the authors W.P. Foreyt
and G.K. Goodrick) suggest that it is
difficult to state what is truly 'success-
ful therapy' (assuming significant and
lasting weight loss) as only a small
fraction of those treated meet such a
criterion for success. Thus, the major-
ity of patients treated for obesity
regain lost weight after treatment. An
emphasis on exercise and prescribing
more gradual changes in diet and
exercise appears to be associated with
better outcomes. It may be necessary
to re-conceptualie obesity as a food
dependency disorder not amenable to
self-control strategies. Thus, not sur-
prisingly, those individuals who re-
port higher levels of social and thera-
peutic support tend to do better in
weight-loss programmes.
Rheumatic fever is back - don't

miss it is an interesting case report
which has been well described by L.
Tyler Wadsworth (Physician and Sports
medicine 1991; 19(4): 75-83). The inci-
dence of rheumatic fever has been
declining over the past four decades,
however, there have been several
recent outbreaks in the USA. The most
common presentation has been joint
involvement without clinical manifes-
tations of carditis. In this case, an
active 13-year-old girl came to a sports
medicine clinic (three times in 7
weeks) complaining of joint pain.
Because of a low index of suspicion,
diagnosis was delayed. It was not until

her third visit that a complete medical
history, a high streptococcal antibody
titre, and a throat culture positive for
,3-haemolytic streptococci indicated
the surprising diagnosis of rheumatic
fever. Often elusive, the diagnosis is
based on criteria proposed by Jones
(1965). Treatment is aimed at eradicat-
ing the streptococci and treating the
inflammatory response and is usually
followed by long-term prophylaxis.

In clinical as well as health club and
health promotion centres, tests are
commonly used to estimate VO2, max as
a way to classify an individual's
aerobic fitness for either exercise pre-
scription or training status. The accur-
acy of many of these methods have
often been queried by physiologists
and a recent study by Linda D. Zwiren
and colleagues (Estimation of Vo2, ,:
a comparative analysis of five exercise
tests. Research Quarterly for Exercise and
Sport 1991; 62(1): 73-8) has challenged
their effective use. The five tests
examined included a 1.5 mile run
(Cooper 1968); a 1 mile walk (Kline et
al. 1987); a step test (McArdle et al.
1972) which looked at postexercise
heart rate recovery, and two tests that
use heart rate response while exercis-
ing on a bicycle ergometer (Astrand-
Rhyming [1954] nomogram and the
YMCA extrapolation protocol). The
subjects included 40 healthy female
volunteers aged 30-39 years whose
activity level ranged from low-level
leisure-time activity to well-trained
endurance athletes. Both the run and
walk tests showed a high correlation
to the measured V62, max with a similar
mean estimated Vo2, max and standard
deviation and low standard error of
estimate. In contrast, using heart rate
at a fixed submaximal cycle ergometer
power output to estimate Vo2, max
produced mean estimates that signifi-
cantly overpredicted V2, max (stan-
dard error of the mean = 13% of the
mean). The accuracy of predicting
V02, max from heart rate determined at
submaximal work levels may be li-
mited by one or more assumptions: 1)
linearity of heart rate oxygen uptake
relationship; 2) accuracy of age-
predicted maximal heart rate; 3) con-
stant oxygen cost of external work on
cycle ergometer; and 4) day to day
heart rate variation.

Easy-listening and slow, or upbeat
and fast? The effects of different music
types on heart rate (HR), rating of
perceived exertion (RPE) and time to
exhaustion during treadmill exercise
were determined on 24 volunteer
college students in a study by B.L.
Copeland and B.D. Franks (Effects of
types and intensities of background
music on treadmill endurance, Journal
of Sports Medicine & Physical Fitness
1991; 31(1): 100-3). Subjects partici-

pated in three randomly assigned
multistage treadmill walk/run pro-
tocols to exhaustion while wearing a
headset. The three treatments were:
loud, fast, exciting, popular music;
soft, slow, easy-listening, popular
music; and no music (control). HR was
recorded every 30 s until voluntary
exhaustion. RPE was obtained after
the test for five different points during
the test. Students listening to low
intensity music had a slightly lower
HR, longer time to exhaustion and
lower RPE during moderate work,
providing some support for the
hypothesis that soft, slow music re-
duces physiological and psychological
arousal during submaximal exercise
and increases endurance performance.
Changes in surgical techniques and

postoperative treatments have led to
modifications in rehabilitation pro-
tocols following anterior cruciate liga-
ment repair/reconstruction. Articles in
a recent issue of Athletic Training
describe two such programmes. In
Knee rehabilitation following anter-
ior cruciate ligament repair/
construction: an update (Case JG,
DePalma BF and Zelko RR, Athletic
Training 1991; 26(1): 22-31) a 40-week
rehabilitation programme based on
research, closed kinetic chain princi-
ples and clinical experience for student
athletes is detailed. Salient parts of the
programme include the emphasis on
early quadriceps strengthening and
the need to maintain terminal knee
extension. Isokinetic testing is delayed
until at least 28 weeks after 4-6 weeks
of isokinetic strength training. Subjec-
tive functional testing (carriage, con-
trol and confidence) is also employed
to evaluate the athlete's progress. A
more aggressive protocol is described
in Rapid rehabilitation following
anterior cruciate ligament reconstruc-
tion (Blair DF and Wills RP, Athletic
Training 1991; 26(1): 32-40). In contrast
to the above programme, continuous
passive motion begins immediately
following surgery. Passive extension/
flexion, stationary bicycling, muscle
stimulation and a series of heavy
rubber tubing exercises are started 5-7
days after operation. Emphasis is
placed on closed kinetic chain activi-
ties (leg press, quarter squats, etc.)
and proprioceptive exercises as the
rehabilitation progresses. Light agility
activities and jogging may be started at
6 weeks when the involved extremity
reaches 70% of the uninvolved ex-
tremity on high speed isokinetic test-
ing. Sports specific drills and a more
intensive strengthening programme
follow in a progressive manner.
A new code of practice for diving

into swimming pools and a leaflet
warning of the dangers of diving
should help reduce the number of
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diving related spinal injuries in the
UK, according to a recent editorial in
the British Medical Journal (Diving into
the unknown March 1991; 302, 23:
670-1). In 1988 and 1989 at least 60
patients were admitted to spinal in-
juries units with tetraplegia as a result
of diving injuries; almost half these
injuries occurred in swimming pools,
about one-third in the sea and the
remainder in rivers, lakes or ponds.
The majority of victims were young
and male. Most injuries occur when
the head strikes the bottom of a pool,
the sea or river bed or hits a sub-
merged object such as rock. The bony
injury resulting is nearly always a
crush fracture of a lower cervical
vertebra, usually C5, associated with
retropulsion of the vertebral body and
direct injury to the spinal cord. A
concerted prevention campaign
should be aimed particularly at young
people, the aims being to increase
awareness of the danger of diving into
water of shallow or unknown depth,
to teach the new diving code and to
warn of the danger of overconfidence
and of diving under the influence of
alcohol.
The manifestation of stress in the

body may increase the potential for
injury as well as having negative
effects on performance. Stress man-
agement through the practice of re-
laxation techniques is thus becoming
established as a prerequisite for en-
hanced performance and injury pre-
vention (Stress management for
athletes, Wilks B, Sports Medicine 1991;
11(5): 289-99). In addition to reduc-
tions in oxygen consumption and
blood lactates, athletes trained in

relaxation enjoy increased freedom of
movement and coordination. Coping
techniques currently in use include:
relaxation response, stress inoculation
training, biofeedback, meditation,
counselling by sport psychologists,
yoga, deep muscle relaxation, auto-
hypnosis, visualization, breath control
and time management. Not all have
been found to be desirable for athletic
use. Because the stress response is
thought to have physiological as well
as behavioural, cognitive and sociolo-
gical aspects, relaxation training that is
multidimensional is recommended.

Analysis of deaths from sports and
leisure activities in England and Wales
during 1982-1988 found that horse
riding (98), air sports (92), motor
sports (86) and mountaineering (74)
were the most hazardous activities.
(Do we pay too dearly for our sport
and leisure activities? An investiga-
tion into fatalities as a result of
sporting and leisure activities in Eng-
land and Wales, 1982-1988, Avery JG,
Harper P and Ackroyd S, Public Health
1990; 104(6): 417-23). The most hazar-
dous and fatal activity for children was
horse riding (19). The commonest
activities resulting in drowning in
adults were swimming (128) and
fishing (82). The main drowning
deaths in children followed swimming
(24). When exposure was taken into
account, mountaineering, motor
sports and horse riding were found to
be the most hazardous activities.
Mountaineering was one hundred
times more dangerous than ball games
or water sports. Strict control, sensible
safety precautions and adequate train-

ing are paramount if we are to see any
improvement.
A paper by Keld Kjeldsen suggests

K+ release from working skeletal
muscle may exceed the capacity of the
Na, K-pump leading to significant
increases in both interstitial and plas-
ma concentrations of K+. Major fluc-
tuations in plasma potassium may be
associated with serious heart arrhyth-
mias and sudden death (Muscle Na,
K-pump dysfunction may expose the
heart to dangerous K levels during
exercise, Canadian Journal of Sports
Science 1991; 16(1): 33-9). A training-
induced increase in catecholamines
may mediate a reduced rise in plasma
potassium during exercise, via a
mechanism involving increased activa-
tion of Na, K-pumps. This enhanced
K+ clearance capacity associated with
training may have its negative side,
however (Potassium and overtraining
(Editorial), Hicks A.L., ibid 7-8). On
the one hand, training will diminish
the exercise-induced rise in plasma
K+, thus reducing the risk of cardiac
arrhythmia due to hyperkalaemia. On
the other hand, the increased activity
and/or efficiency of the Na, K-pump
system after training may predispose
one to a potentially dangerous hypo-
kalaemic state immediately post exer-
cise. Clearly, more research should be
directed at examining K+ homeostasis
with chronic training. Moreover, the
presence of underlying cardiac dis-
ease, often asymptomatic, will further
increase the danger associated with
any perturbations in the control of
plasma K+ in both trained and un-
trained individuals.
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BASM Education Programme

BASM's current annual programme of Sports Medicine courses includes two introductory courses
following the FIMS basic course outline and six advanced courses in physiology (cardiorespiratory),
physiology (musculoskeletal), injury (head, neck, back and trunk), injury (lower limb), injury (upper limb),
and advanced medicine of PE and sport.

Date Course Venue

Advanced Medicine of Physical Exercise and Sport

Advanced Physiology Module: Cardiorespiratory
System

LSMI

British
Olympic

MC, Harrow

BASM Introductory Sports Medicine Course Lilleshall

Advanced Injury Module: Upper Limb Crystal
Palace NSC

Advanced Injury Module: Chronic and Overuse
Injuries

Hillingdon
Hospital,
Middlesex

September 29-October 4 BASM Introductory Sports Medicine Course

November 8-10 BASM 1991 Annual Congress, sponsored by Lederle
Laboratories. Details from: John Clegg, Birch Lea, 67
Springfield Lane, Eccleston, St. Helens, Merseyside
WA10 5HB, UK. Tel: (0744) 28198

Low Wood
Hotel,

Ambleside,
Windermere
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March 1-3

April 12-14

April 21-26

May 17-19

June 14-16

Lilleshall



Notes for Authors

Scope
The British Journal of Sports Medicine covers all aspects
of sports medicine and science - the management of
sports injuries; all clinical aspects of exercise, health and
sport; exercise physiology and biophysical investigation
of sports performance; sports psychology; physio-
therapy and rehabilitation in sport; and medical and sci-
entific support of the sports coach.

Types of paper
Original papers (not normally over 3000 words, full
length accounts of original research)
Review articles (up to 4000 words, providing concise in-
depth reviews of traditional and new areas in sports
medicine)
Case reports (up to 1000 words, describing clinical case
histories with a message).

Refereeing
All contributions are studies by referees whose names
are not normally disclosed to authors. On acceptance for
publication papers are subject to editorial amendment. If
rejected, papers and illustrations will not be returned.
Authors are solely responsible for the factual accuracy of
their papers.

Manuscripts
Authors are urged to write as concisely as possible.
Three copies should be submitted, typed on only one
side of the paper (quarto or A4) in double spacing with a
margin of 30mm at the top and bottom and on both
sides. Papers should be arranged in the following order
of presentation: title of paper; names of the authors;
address of the place at which the work was carried out;
an abstract of the paper (100-200 words in length; 4-6
keywords; the text; acknowledgements (if any); refer-
ences; tables; and abbreviated title for use as a running
headline; captions to figures (on separate sheet of
paper).

Illustrations
Drawings and graphs should be on heavy white paper!
card or blue-line coordinate paper using blac ink.
Label axes appropriately and clearly. Please use a selec-
tion of the following symbols: +, x, El, 0, A, V, El ,
A, V Photographs should be of fine quality, large
glossyprints suitable for reproduction and the top
should be indicated. Negatives, transparencies or x-ray
films should not be supplied, any material should
be submitted in the form of photographic prints.
Authors are asked where possible to draw diagrams to
one of the following widths, including lettering,
168 mm, 354 mm. During photographic reproduction,
the diagrams are reduced to ½h their size. The maximum
depth at drawn size is 500 mm. Authors are asked to use
the minimum amount of descriptive matter on graphs
and drawings but rather to refer to curves, points etc. by
symbols and place the descriptive matter in the caption.
Three copies of each illustration are required and these
should be numbered in a consecutive series of figures
using Arabic numerals. Legends should be typed in
double spacing on a separate page but grouped together.
Each figure should be identified on the back - figure
number and name of the author. Figures which have
been published elsewhere should be accompanied by a
form of permission to reproduce, obtained from the
original publisher.

References
These should be indicated in the text by superscript
Arabic numerals which run consecutively through the
paper. The references should be grouped in a section at
the end of the text in numerical order and should take the
form: author's names and initials; title of article; abbre-
viated journal title; year of publication; volume number;
page numbers. If in doubt authors should always write
the journal title in full. References to a book should take
the form: authors' surname, followed by initials; title of
book in single quotes; editors (if any); volume number/
edition (if any); name of publishers; place of publication;
year of publication and page number. Where a paper is
cited more than once in the text, the same superior
numeral should be used on each occasion. e.g.
21 Sperryn, P.N. SpoA and Medicine Butterworths, UK 1983
22 Ellitsgaard, N. and Warburg, F. Movements causing ankle frac-

tures in parachuting. Br A. Sports Med 1989, 23, 27-29

Tables
Tables should be typed on separate sheets together with
a suitable caption at the top of each table. Column head-
ings should be kept as brief as possible, and indicate
units of measurement in parentheses. Tables should not
duplicate information summarized in illustrations.
Footnotes
Footnotes should be used sparingly. They should be in-
dicated by asterisks (*), daggers (t), and double daggers
(t), in that order. In the manuscript, a footnote should be
placed at the bottom of the page on which it is referred to
and separated from the main text by a horizontal line
above the footnote. Footnotes to tables should be placed
at the bottom of the table to which they refer.
Drugs, Abbreviations and Units
Drugs should be referred to by their approved, not pro-
prietary, names, and the source of any new or experi-
mental materials should be given. If abbreviations are
used these should be given in full the first time they are
mentioned in the text. Scientific measurements should
be given in SI units, but blood pressure should continue
to be expressed in mm Hg.
Proofs
Authors are responsible for ensuring that all manu-
scripts (whether original or revised) are accurately typed
before final submission. Two sets of proofs will be sent to
the author before publication, one of which should be
returned promptly (by Express Air Mail if outside UK).
The publishers reserve the right to charge for any
changes made at the proof stage (other than printers
errors) since the insertion or deletion of a single word
may necessitate the resetting of whole paragraphs.
Submission
Three copies of the complete manuscript and illus-
trations should be sent to Dr P.N. Sperryn, The Editor,
British Journal of Sports Medicine, Butterworth Scien-
tific Ltd, PO Box 63, Bury Street, Guildford, Surrey GU2
5BH, UK.
All material submitted for publication is assumed to be
submitted exclusively to the British Journal of Sports
Medicine. All authors must consent to publication. The
editor retains the customary right to style and if neces-
sary shorten material accepted for publication. Manu-
scripts will be acknowledged on receipt. Authors should
keep one copy of their manuscript for reference. Authors
should include their names and initials and not more
than one degree each.


