
When it comes to hospitals and other health care providers
the single market may promote competition, especially
among specialist hospitals within the community. Demand
for medical procedures available in some member states but
not others-for example, transplantation and abortion-may
grow. A more integrated market could make it more difficult
for single countries to enforce attempts to control the quality
of medical care and the use of medical technologies. Other
community policies might indirectly affect health. For
example, harmonising taxes on cigarettes and alcohol could
change consumption. The common agricultural policy and
environmental policies may have effects on health.

Because politicians have not given the topic much priority,
consideration of the impact of a single European market on
health and health care has not gone much beyond the
generation of interesting hypotheses. This must change,
beginning with the collection of reliable data on health and
systems of health care within the community. Only then
can some of the interesting and important questions thrown
up by the single European market be answered. With
the European Community likely tc be given formal "com-
petence"-and hence power to legislate for public health

-the need to fill the gaps in our knowledge becomes even
more urgent.
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Rugby injuries

Thesneedfor case registers

Nearly 20 years have elapsed since Sir Roger Bannister, as
chairman of the Sports Council, called for a better system of
preventing sports injuries.' This requires knowing the fre-
quency and distribution of injuries, but capturing this
information has proved difficult. With the increasing interest
in injuries incurred during Rugby Union football comes the
opportunity to correct this deficiency-at least in one contact
sport.
Though media attention has concentrated on the few tragic

events in which injury has resulted in death or permanent
disability, a wide range of injuries occurs. Problems with both
the numerator and the denominator, however, make calculat-
ing rates of injury difficult. Consistency is a problem when
defining injury. Perception, experience, motivation, and
accuracy will influence the interpretation of the nature,
extent, and severity of the injuries that are recorded. No
universally accepted way exists to express the denominator-
rugby players at risk of injury. No standard way to describe
the nature or site of rugby injuries or the circumstances in
which they occur has been adopted. This is particularly
relevant in a contact sport in which bumps, bruises, strains,
and sprains are inevitable consequences of "a good hard
game." Moreover, injuries recorded in official games and
practices may represent only a small fraction of all injuries:
those resulting from unsupervised "street games" go unre-
corded.

Despite these limitations broad conclusions about rugby
injuries may be drawn. At the senior club level most
footballers will be injured at least once a season and, once
injured, four out of 10 players will miss at least three
consecutive weekly matches because of injury.23 This does not
include the need for dental care.4
A study conducted on behalf of the Scottish Rugby Union

found that 1-45 injuries occurred per 100 player appearances.
Half of those injured did not rejoin the game, about one in six

were temporarily absent from the field, and one in three
remained on the field despite injury. In a survey carried out in
New Zealand 18% of injuries were recurrences.3 These and
other studies have established that the likelihood of rugby
injuries increases with age, forwards are most at risk, and
injuries are evenly distributed about the body. Most damage
occurs during tackles, and soft or muddy rather than hard
grounds favour injuries. Competitive play produces more
injuries than social games; practice matches are relatively
benign.5''
Whether rugby injuries are increasing over time is

unknown. When the results of a study conducted in
Christchurch, New Zealand, in 1980 were compared with
those of a French study in 1968-9 the rate of injury seemed to
have increased from one per 256 player exposures to one per
191 player exposures, although the criteria for injury were
probably different.3 Interpreting these data is made more
difficult by the change in the laws of the game in 1969 that
disallowed a direct kick into touch outside the 22 metre line-
thereby increasing the playing time during which players are
exposed to injuries.

Several studies have reported an increase in spinal cord
injuries in both adults and schoolboys playing rugby,'21'4 but
these findings are difficult to interpret because they are based
on few cases, the number of participants may have been
increasing over the duration of the studies, and reporting may
have improved. Further reports have suggested that recent
changes in the laws of the game may have contributed to fewer
injuries to the cervical spine.' 16
More needs to be known about the circumstances leading to

injury. One way forward is for rugby football unions to
establish case registers of injuries, on either a national or a
regional basis. Such a register was set up in the United States
in response to concerns about injuries to the cervical spine in
American football players; it helped establish the importance
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of "spearing" tackles and the use of the head and helmet as a
battering ram for injuries to the cervical spine. 17 The aim of
registers for rugby injuries would be to achieve complete case
ascertainment, which would require the number of players
and the duration of play to be recorded. Also required are a
universally acceptable definition of rugby injury and a
standard format for recording injury, which could be com-
pleted by non-medical people.
What advantages would accrue from such registers?

Firstly, they would provide the estimates of rates of different
kinds of injury occurring during matches. iThe frequency,
distribution, and nature of injuries could be followed over
time. Secondly, they would allow associations with time,
place, and person to be described. This information is
essential in finding out more about the circumstances leading
to injury. Case-control studies could then be carried out to
provide estimates of the relative importance of other factors to
injury, leading to a better understanding of the causes of
injury and the ways to prevent them. Registers would also
allow the effects of changes in the laws of the game on players'
safety and the patterns of injury to be monitored over time.
Establishing recurrence rates and the duration of incapacity
would also be possible.
A picture of the "rugby playing population" could there-

fore be assembled, giving participating clubs or schools a
summary of their players' injury profile in comparison with
that of similar clubs or the rest of the region or country. This
could directly contribute to coaching plans and the selection

of players and ultimately lead to a fall in the number of rugby
injuries.

W M GARRAWAY
Professor of Public Health, University of Edinburgh,
Edinburgh EH8 9AG

D A D MACLEOD
J C M SHARP

Honorary Medical Advisers,
Scottish Rugby Union,
Murrayfield,
Edinburgh EH12 5PJ

1 Bannister R. Sport, physical recreation, and the national health. BMJ 1972;iv:711-5.
2 Sharp JCM, Macleod DAD. Injuries in competitive rugby football in Scotland. Update

1981;7:1355-61.
3 Dailey DR, Laing DR, Rowberry JM, Caird MJ. Rugby injuries: an epidemiological survey,

Christchurch 1980. New Zealand Journal ofSports Medicine 1982;10: 5-17.
4 Kay EJ, Kakarta P, Macleod DAD, McGlashan TPL. Oro-facial and dental injuries in club rugby

union players. BrJ Sports Med 1990;24:271-3.
5 Nathan M, Goodeke R, Noakes TD. The incidence and nature ofrugby injuries experienced at one

school during the 1982 rugby season. S AfrMedJ 1983;64:132-7.
6 Addley K, Farren J. Irish rugby injury survey: Dungannon Football Club (1986-87). Brj Sports

Med 1988;22:22-4.
7 Davies E, Gibson T. Injuries in Rugby Union football. BMJ 1978;ii: 1759-61.
8 Sparks JP. Half a million hours of rugby football. BrJ Sports Med 1981;15:30-2.
9 Durkin TE. A survey of injuries in a 1st class rugby union football club from 1972-1976. BrJ Sports

Med 1977;ll:7-11.
10 Myers PT. Injuries presenting from rugby union football. MedJ7 Aust 1980;ii: 17-20.
11 Williams P. Epidemiology of rugby injuries. Cardiff: Five Nations Committee of the International

Rugby Football Board, 1985.
12 Taylor TKF, Coolican MRJ. Spinal-cord injuries in Australian footballers 1960-1985. MedJ Aust

1987;147: 112-8.
13 Williams P, McKibbin B. Unstable cervical spine injuries in rugby-a 20 year review. Injury

1987;18:329-32.
14 Hoskins T. Rugby injuries to the cervical spine in English schoolboys. Practitioner 1979;223:365-6.
15 Silver JR, Gill S. Injuries of the spine sustained during rugby. Sports Med 1988;5.328-34.
16 Burry HC, Calcinai CJ. The need to make rugby safer. BMJ 1988;296:149-50.
17 Torg JS, Truex R Jr, Quedenfeld TC, Burstein A, Speakman A, Nichols C. The National Football

Head and Neck Injury Registry. Report and conclusions 1978. JAMA 1979;241:1477-9.

eonatal vitamin K, ,

Prophylaxis for all

Almost 100 years ago a bleeding syndrome that was not due to
trauma or an inherited bleeding disorder was described in
newborn babies and called haemorrhagic disease of the
newborn.' Some 50 years later deficiency of vitamin K was
identified as the cause of gastrointestinal, nasal, and skin
bleeding and bleeding after circumcision in healthy neonates,
and the term haemorrhagic disease of the newborn was
subsequently applied to bleeding from deficiency of vitamin
K.

After studies had shown that vitamin K given to either the
mother or the baby prevented severe hypoprothrombinaemia2
prophylaxis with vitamin K (1 mg given intramuscularly) was
widely used.3 Doubts over whether all healthy babies needed
intramuscular vitamin K, however, led to some units giving
vitamin K orally and others abandoning prophylaxis alto-
gether.4

In the United Kingdom a resurgence of haemorrhagic
disease of the newborn was reported in 1983,5 and changes in
vitamin K prophylaxis and feeding practices were thought to
account for this. Most of these cases (and those reported from
other countries6), however, occurred not during the first week
of life (so called "classical" haemorrhagic disease of the
newborn) but between the 2nd and 26th weeks of life, peaking
at weeks 4 to 6. Intracranial haemorrhage, a rare event in
classical haemorrhagic disease, was found in more than half
the cases. As in classical haemorrhagic disease, most of the
infants had been exclusively breast fed.7

Further differences between classical and late haemor-
rhagic disease have been observed in follow up studies on

healthy newborn babies not given vitamin K prophylaxis.7
Severe hypoprothrombinaemia or acarboxyprothrom-
binaemia (a marker for deficiency of vitamin K) was found in
more than halfof 5-6 day old infants but had resolved by week
5 to 6. Assays directly measuring vitamin K concentrations in
plasma showed that because of limited transplacental transfer
of vitamin K8 and very low concentrations of the vitamin in
fetal and neonatal livers9 stores of vitamin K in the newborn
are extremely small when compared with those in adults. The
newborn baby therefore depends on an adequate supply of
vitamin K in the first days of life, which must come
exclusively from the diet-any contribution from the gut flora
is unlikely.7 Limited availability of maternal milk during the
first days of life has been identified as the most important
determinant of deficiency of vitamin K in healthy breast fed
newborn babies.'0

Delayed onset of lactation cannot, however, account for
deficiency of vitamin K in breast fed babies 4-6 weeks old.
Only rarely has the milk of mothers of affected babies been
found to have particularly low vitamin K concentrations.'
Malabsorption of vitamin K, as shown in a baby with late
haemorrhagic disease of the newborn and mild cholestasis,"
might be a more important risk factor as subclinical liver
disease was detected in a substantial proportion of cases of late
haemorrhagic disease of the newborn.7

Cumulative case reports suggest that parenteral pro-
phylaxis with vitamin K might protect against late haemor-
rhagic disease of the newborn whereas oral vitamin K is
probably less effective.7 Two papers published this week
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