
4 Hl Ic A [lI.9i..1 rt.ltIr otIihi enini rar.LoIndiiii: 1H1 '(d

5(Cooper J1liN Bwnowcr RS, Kit/ RJ. An anal.sis ritajior crror', and
cquipcinci i/i in aiicstlcsica inarigcncni. (Coinsidirations tir
p i'cviiloiflaii:,1 dctc,ct'inn. In,sthcI)alav 1994.60:34-42.

6 '1n i/i. .1 Huiiiian iLictir'S, and hinghwaiVacidcni cninin:c (u1n cS trhcorlciatl
ciinnSid rLi i i lid.( in . c nd jr in int I() 3X;198113:6143.

7- Lon nco 1A. Alan mli di a, r indin: v kchalni l icationsi, 1979.
9 Pcrron ( Normal a,, id,,n:niz:-n.Lzi/ hiph risk athno/lo,iisi Ncw ir:IaYorik

Books, 984,
9) Rasonii J. .Ah,ciiiminidcdincss and1iogpiitivc contriol. Iii: Ha rri Jl.. .\toriisiP

ed., I vcr-i dii ni l(n n a/i,, ii nina, in Iindmn ..\ILn t-adcmii
1'rcs, 198 4:1 -I

ItO Andrsonn RI). Ila phlivi.ialan'i, cinritirhutinn hosipital it'ncdicaril"i crITIi.
m11 fIlopl'h/armi 197128.:19 2r.

IDa vis Ni,Cl ARlicii91k. Ifcdi alloin Otrrsr. aiLr,'S tl,ipr^.etlll()?I. Iadliladlpi fr
t'cininsvIivaia: (Tcorrc 1F Sticklv. )91.

12 imog (. 'I'l.c ctiiccli ifmcdication distributionSrSi01in1OnIn tlictdiciin crrorls.
\ur ,,s 99l') 31:31 1912 4.

1/Bt/1c,R. 1 vv11ti. An intcd-discpilinai-n rcti(id oit Ciassitiving and mointiioring
incdicatlliii crriirs l/j flisp Plharm19t9 ;,42.: 1 24- 2.

14 Hiatt HH1. Barnc, B.A1.B.car TA, ci aL A sd itf niccdicail iritr\ and
mtalpracticc. .1 n, /j lMd 1999321491) -4.

NIrliit ll11i. .MCCX lcdicai nracc icasihililitiviid. 1'tis/ Ild 19791,8:;612.r
16 I)cpartricnt t Icalth aid Soiicial Scciritv Il,q)iiial lfatiiW0it1iima irEMIia

i1a/'s I nondon: 11.ISO) 1, 1999.
I/ OfttiCC ol POIN1i,lt0atCii SIs'cs anid SUcrvcvy 1Report anl C tnfidntIa'll lnqUIrit'.

In( mat nil dalil1hIn pnglandi 1d -a/..s, 19-l94)98. London: iMSO),
1 99/i6.

1L.unnnJN. .MsXhlic \;VV. .lAfrtalt'\ LaI ,i at d mith aia tiits ia. 1Londo:
N it-tilcld Pro iicial Hospitals l ltist 192.

1'3 litic k . I)ciliDi llt, Lunnn JN. oniidential enquinr rlii( p"rnip,,rati:i daIthsi
Loindoin: Nitificltd Prioincial Hospitals I'rnistt1997.

2/) I)Dardc n H, lRtilii-t rdcX H. Ilhc resscn itation ot tilic svcrclv injtrcd in ttil
accirdiri arid cricir-cni.i dcpartiucnt a mricclic.a nudrlit. lnmvri 199:' 16:
249-

2 It 1ddi L)N. \ariationrs in physviianlracticc: itic roilc tit- icrtiainti. Iti: D)ow ic

J Eiistnii A. Pri.I 'rasot gement.!tdi rader in 11Zincla (diin mnak/i,.
( anilbriigc: Caminbridigc 1ii vcrsitii Prcss, 999.

2 7 airicron H1.9I, .Mlc(fioanI L-. A priospcctive' tdiv o 51 hoispital autopsics:
11. An.ria'sil in iniaccuiraicis in clinical diagri,rics arid tlrcir sigiliiiicailcc.
J ja):ho, 9 1);11 33:29X - 1i).

24 Melcrcer J, il/)it 1(. C lirnical ciiaginsis: a pout rimortemic asincirrcit ift,- iIriacv
ini the 199)) ji,rii1. ld/f7 1995.61:7143h.

24 Adciains II), (Chn. , Cliffo.rd l'(J..1(it. CiOirpUtcr aicieci cliagnosisoiiv ctic
abidliniailpainvr: iitiltrccritrc sticlv..rB1rAf j 1986;293:800it-4.

24 D)riscoill IPA. iriccert A, Scrvart CJ, Audrilcv RJ. Tsic ot adivisers ill thi
ciiapgnosiiiii arid maagcniicni ito ildihidimial paiI in accicicdit arid cmrrcrgcnci
cdcp,urtmcnit jir /Nuarp 19)88X75: I 135.

2/i Durriitoirl 9. Junimihii pitaaCit OCci torst:rcci inctcircci lI?r .llcdj7 1999;297:
941

DtcaitIJ. Int Rk tifcvJl, Of itpCiririipiFiiir Oni corgnitic pcrfOrIraricc aci
I dIIiiciilI cicl irLicOff-iitcri. Br .1fed q7i/'295: 1 4 13-6.

OIrinu 1)1 (Ir-litacr JfH Advers- changes it moonid arid tattitit a prtormanice
At hoLI S t-ttcr- altacr night dltiv. Br At i7 9X9;298: '1 -

29 Aniotvinist. Il'hc danger-S Inot goting to hd [11 lditorial]. Lhat(et 1 98(3i:l138-9
3(1 Firth-( it/elts J 1I otiitnal distresS iii Juntiotr hotuset officcrs- Br Alld I

191'3 ;2959 3-6.
31 Iitll 0'hSki 1 ()ttiliVan Gl. Mentatl iltlness in dioitors. Br eltd 7 1989298:

269-71).
32 (ottipcr (.1 Rotit U, F-aragher 13. Mintatl icalli, jib Satistacttion. atndloh Stress

atioittg geineratl pratitiottcrt- r lid I'199;298: 366-76
33 S atnsca Ih-siciatst Atdit (itroutp. A\ttitt titc qualitv ott medicad l retcords iII a

dtistrict gcticral nidicitic ultt. 7 K(Rill /htic tins lond 19X3;17: 210)- 12.
34 Matsitatetl 13( I1 v had arc incdical records-lA rview itol tic ntotes ratciv ad hi

practicc (11 (Getin Pract 19'6;36:40)-0.
3' Leplat J, Rastititussen J. .ianlvis ot- titlitatin error- in itidtistrial icittdits and

accitcidiit- or itIt)ritiFV tIltt nttwork siatetv Al lZdAnal Prez, 1984-16:77-88.
36 AnoinYmois. C ritial qutestions; critical itw idtcilts; iritical answers LIditorial]

nlitc 1983Xi1: 373-4.
37 (Grutvci R ,F1rats D). A StUdY 0I tla1gilostitc errors. Annlnt1rn Aild

1t97;47: 19- 2t.
IS .M1c'Ketntatilt, Dtintana J Blroti 111. Ctoglitiva alhilittcs atid satat oni tha road:

a rc caxatiiiatiitont ididiidttaltlittaratcic int dithotic1i1sttitng atid Scarhti tior
ttihadd1ad tigti a-s. rgiiitinomiiI1t966;29:649 (63.

3i) McKatntia FP. Acitcidt prroieness: a coiIttcptital analtsis. Accidl AInal Pr-ti
1tt 1;15:65- 7 1.

41) I` vscinck MW. -A ttintion and aroiuial Nan Yitrk: SprntgcrA\crlag, 1986.
41 Nlartcit 1M Wvnlntia (G Kavea X.'ivans I1R. Resuscitation: expcric'ncc

\vithtoli taadhdack ittcrcascs oitidcti]cc bitt ntot skill. Br hafd 7 1969 iIt
p?rcss

42 McKeinna, FP1 BhIlatiourltrat a-pacti ot singlt vhital aictdlciats. Iralh/t
1 b lngi ringl iind Coantrol 1987;28:28t-t

43 Skagg (I)6 Rittardis 61-Ml)ttll R. Altlttr tratiquillistrs and rotadt acitdants.
Br lid 19tt79i:91 7-9.

4- LcaYi A\tcoholisitt it tltist stalttlptiv siciais: ani iticiupatiotinal hazard -
J( )tiup I id 19)66;28: 79- 1.

a4 juiTiiiaiic1 J- .Asp S, Otkintioira .M1 Aarilttaa .M1 Strid L Kautitut K. Do)tors-
dritkinig tahits atnd coi.sotiniptioii ot akcohol. Br litdj 1988;297:931-4.

46 Ballaa J- Iansak 1K 1,-staiu A. Baynsiant dtaignsis in prasanac ot prca xisttllg
dliscaa-a L uit I9(i ;i: 326-9.

4 7 CiliitliouII WP1,R1uiatcnratna J.-S tad. siuit)iork Lortidot: Iaitor attd
l-ranctis 196)1.

48 Mlar-tinl M, Jon c (iV. DistribuJtionl ot aIttenionil Inl cognitive tailusrc Iftittz
l earning 193:27 22 1-6.

49 Mcltintvir N- IPopiper K. Fita C ritiual attittuda itt iniaditi: tha taacd tor a tacn
athics Brlird 1963;2877:1919-23.

SO) (1'iriS-ttii-acti- SzaItiiskI JJJ Buskihtad JBN. hysiciansnttisot prohahilistic-
inttormttationt itt a rcal cliiltcal settiig. It: IDtio a J, Lsttia A. lPriitsslotal
ldgmtinit.i al readlr itn i/ntiitl/ ldtrlt making. Cambridga: amtbritdga
lntiar-iti PFrCSS 1986:361-73.

Simrnow it/ A. Stanidards attittudaes atid auCiCIntahiliti itt thatadical
protassitn. I at a 1986;ii 546-7

A.cpiedl2 S,pteih r 19S9i

Edinburgh Breast
Screening Project
Al Maureen Roberts clinical
director

Correspondencc to: Dr Joan
Austoker, CRC( Breast
Screening Primary Care
Education Initiative,
Department of Communitv
Miedicine and General
Practice, 2 Polstead Road,
Oxford OX2 6TN.

Br .XIlIJ1t 92)599. 131-'

Breast screening: time for a rethink?

M Maureen Roberts

Dr 1Al Mazureen Roberts, clinical director of the
Edinbuirgh Breast Screening P'roject since 1979,
died of breast cancer on 9 Julne. WTe publish belozw
her reflection.s otn the care and zelfare of zomzen
zith the disease in Britain today, written short/v
before her deathl. The list of references was added bt
the editor.

I am in reflective mood as I lie here in the sunshine at
the end of mx life. Breast cancer has caught up with
me, after eight good y'ears. It seems a common disease
in Britain, and the evidence is strong that it is on the
increase. Snmall wonder that people working with the
discase desperately want to do something. Currently
the main effort is in breast screening, with millions of
pounds being put into a national programme, as
recommcnded by the working group chaired by
Professor Sir Patrick Forrest.

What's the use of breast screening?
I want to pLut the question, Are we going the right

waI to provide the best possible benefit?
First of all, screening is always a second best, an

admission of failure of prevention or treatment. As we
are unlikelyN to be able to prevent the disease what is
required is successful treatment-and I don't mean
even more aggressive adjuvant chemotherapy: I mean a
treatment which works, which offers some kind of

normal life. I don't want half promises of several years
or a 50%S, chance of cure after surgery-it simply isn't
good enough for women with the disease. As an
example, Lippman believes that breast cancer could be
the next human cancer capable of treatment and is
working on innovative measures based on growth
factors.' Others are using genetic approaches.
The next point to consider is, What can screening

actually achieve? Two randomised trials, the Health
Insurance Plan and the Swedish two county trial,
showed a reduction in mortalitv of 30(% in women
offered screening. Other trials, such as the Malm6,4
United Kingdom,' and Edinburgh (unpublished)
trials, found a non-significant reduction in mortality.
W'e cannot ignore them, and it is not enough to say that
our techniques weren't good enough a few years ago
but are adequate now. Wre all know that mammography
is an unsuitable screening test: it is technologically
difficult to perform, the pictures are difficult to
interpret, it has a high false positive rate, and we don't
know how often to carry it out. We can no longer
ignore the possibility that screening may not reduce
mortality in women of any age, however disappointing
this may be.

Another problem is that screening is offered to onlIy
the small proportion ofwomen aged 50-64, there being
no evidence that it is of bcnefit to other women. When
we calculate the number of women likely to benefit
each vear we find that it is a surprisingly small
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percentage of those who develop breast cancer. For
example, of 2400 new patients with the disease seen
annually in Scotland, 800 are aged 50-64, 270 will be
invited for screening, 180 will attend, and 54 will
benefit if there is a 30% improvement in mortality. Of
course, it won't be like that because a larger number of
cancers will be detected at the first visit and many fewer
subsequently. Nevertheless, it is clear that the propor-
tion ofwomen with breast cancer who potentially may
benefit is small. Some would prefer to exclude the over
65s from this cost-benefit calculation, but why should
we take such an approach to the elderly? We must also
note that the benefit is a reduction in mortality. This is
not offering any certainty of cure or normal life to the
women who attend, merely a prolongation of years for
a few. Not only that: we cannot predict who will have
these extra years.

It seems now that the Forrest committee was
premature in its recommendation. At the time screen-
ing certainly seemed more likely to be of benefit than it
does now, but I cannot help believing that it was a
political decision. The government is prepared to put a
large amount of scarce resources into a national breast
screening programme, yet is unwilling to take on the
tobacco industry at a political level; this despite
overwhelming evidence that a truly preventive pro-
gramme would save thousands of lives each year from
lung cancer and other diseases. It was clearly a matter
of politics, a decision taken in an election year and now
out of perspective.

Might breast screening actualiy be detrimental?
I have to go on and ask the next question: If

screening does little or no good could it possibly be
doing any harm? We are all reluctant to face this.

Firstly, I'm thinking about the false positive rate.
One in 10 women are being asked to come back for
further investigations, which is an unacceptably high
proportion. It clearly does not cause all women

psychological harm, but it is traumatic for many. In
most cases it is also unnecessary.
Some 10% to 17% of all the cancers will be diagnosed

as non-invasive. The screeners are delighted, but
non-invasive cancer is a difficult condition for women,
and no studies have been done about their thoughts
and feelings. We do not know how much it represents
an overdiagnosis of cancer, nor do we know its natural
course or how to treat it.
For most women who have invasive cancer diag-

nosed they become "patients" like other women. The
difference is that they did not discover the problem, it
was discovered for them. There is also an undeniable if
subtle pressure on them to be grateful for this.
Undoubtedly many are grateful, but no studies have
been done to find out what women feel and think.
Neither do we know how these women cope with
recurrence. After all, they were almost promised (if
only by implication) a good outcome if they attended
for screening.
The current national programme seems prestigious

and has consequently attracted many good people who
want to set up a high quality service. Though standards
will vary across the country, quality control is being
taken seriously. It is possibly in danger of becoming a

highly technological service. There is also an air of
evangelism, few people questioning what is actually
being done. Are we brainwashing ourselves into
thinking that we are making a dramatic impact on a
serious disease before we brainwash the public? Many
thousands of women will be invited for screening and
those who attend are said to be "compliant." The
compliance rate is not very high and I wonder what
plans are being made to try to raise it.

I hope very much that pressure is not put on women

to attend. The decision must be theirs, and a truthful
account of the facts must be made available to the
public and the individual patient. It will not be what
they want to hear. They should be told that the test is to
detect cancer while it is still small; that we don't know
how much it can influence mortality but there is up to a
30% chance (though maybe much less) that it may
prolong life; that the test does not detect all cancers,
some of which may appear in the next three years; and
that it can indicate only what the breasts are like today
and cannot predict whether breast cancer will develop
in future. In addition, we do not know how to treat
breast cancer. There is no successful treatment; differ-
ent surgeons will carry out different procedures. Only
a minority ofwomen will be given this result, however,
and those who are normal can feel suitably reassured-
except that they must remember that they can develop
the disease at any time: screening is not prevention.

In view of all this it is difficult to know how to
propose a health education programme for women.
But the currently expressed or strongly implied
statement that if women attend for screening every-
thing will be all right is not acceptable. Modern ideas
concentrate on healthy living rather than the search for
disease. How to present screening in this context
needs further research, which should be a priority.
Meanwhile, crucial, scarce resources have been set
aside until the end of the century to carry out statistical
trials of screening which have been deemed important.
It cannot be coincidence that the age and social class of
those men who are influential in decision making are
similar to those of their wives who appear to be at
greater risk of the disease and also have the best chance
of benefiting from screening. I'm sure this is entirely
subconscious, but it must be why breast screening
research has been so readily and expensively funded,
possibly to the detriment of other, equally serious

problems.

Treatment policies
I'd like to turn now to the treatment ofwomen found

to have cancer. In the absence ofa successful procedure
surgeons will carry on treating the small invasive
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tumours found on screening by mastectomy or local
excision with conservation of the breast. Policies will
vary, but it has already been expressed by many
surgeons that "as we should give these women the best
possible chance they should have mastectomy." Others
will believe in conservation and use it as a bonus point
for screening-"you save your breast if the tumour is
found when it is small."
As no one knows how to treat non-invasive cancer

many surgeons will advocate mastectomy and many
women may prefer this. On the other hand, a national
trial is being proposed based on conservation and
systemic measures. The implication is that treatment
will be different in different parts of Britain.

What's to be done?
I've drawn a dismal picture of screening, but it can

be improved. I believe that the first thing is to create a
nationwide, high quality diagnostic service for breast
disease for women of all ages. The new screening
clinics could form the basis. They require good clinical
staff and surgical back up, cannot be radiological alone
(though quality of mammography is of extreme
importance), and must offer easy access for women and
general practitioners. Clinicians, preferably women,
would gain experience of the whole range of breast
disease and its management.
The clinics should be run firmly in the context of

health care and be sympathetic, open, and truthful, so
that women can discuss problems with ease. A pro-
gramme needs to be set up to encourage women to
attend early, to try to reduce the number who currently
present with inoperable disease (35%). Women could
be made to feel that these clinics (or centres) are
their own. As women, especially older women, feel
vulnerable to a variety of conditions other services
should be offered. The extreme gratitude expressed by
women at the Edinburgh Breast Screening Centre, the
Woman's Health Shop in Edinburgh, and during the
health education campaign conducted as part of the
Edinburgh randomised trial of screening for breast
cancer showed that they appreciate the services which
are offered.
As far as treatment is concerned, surgeons must

recognise that they have none and should try to design
policies which are consistent so that women aren't
treated by different methods depending on where they
live. This means that communication is all important.
Proper, truthful accounts of diagnosis, screening,
treatment, and aftercare must be written and made

available everywhere, so that women become well
informed and, most important, start to take part in
the decision making process for themselves. All the
options should be given and the woman should decide
if she so wishes.

Finally, it seems that priorities in resource allocation
and research should change. I will leave aside the issues
of prevention and the search for successful treatment.
Meanwhile, the 24000 women who develop breast
cancer each year in Britain require a first class diagnos-
tic and therapeutic service, which should include
research to provide necessary psychological back up.
New psychological methods designed to improve
quality of life (and, indeed, not impossibly quantity of
life)-for example, self growth and visualisation, as
well as more conventional approaches-should all be
considered. More psychological research is required in
the screening programme itself, particularly to
establish the possible harmful effects on those with
cancer. The 15 000 women a year in Britain who need
care for recurrent disease must not be forgotten.

Conclusion
I believe that a rethink is required before the

programme goes much further. I feel sad to be writing
this; sad because naturally after so many years I am
sorry that breast screening may not be of benefit. I am
also sad to seem to be critical of the many dear and
valued colleagues I've worked with over the years,
particularly those who have made such a magnificent
contribution to the care and welfare of women with
breast cancer. But they will recognise that I am telling
the truth. I ask them to bring breast cancer screening
into its proper perspective and ask again what we really
wish to achieve in terms of benefit for women with the
disease.
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ANY QUESTIONS
In a small town in India we use industrial oxygen in place of medical oxygen.
What are the risks, ifany, of this substitution?

Oxygen for medical and industrial use is prepared by compressing air and
cooling it until liquefied to allow fractional distillation to separate oxygen
from nitrogen and the inert gases. Medicinal oxygen prepared in the
United Kingdom is over 99% pure, with nitrogen and inert gases
constituting the major part of the impurity. Contaminated gases that might
harm patients, carbon dioxide, carbon monoxide, and oxides of nitrogen,
are reduced to minute concentrations by the fractionation process.'

Gas for industrial use may be less pure than medicinal oxygen. A
colleague who used industrial oxygen for anaesthetic purposes in India for
20 years assures me that, though analyses showed some 4% of impurities,
nitrogen and the inert gases accounted for most of them.

Industrial oxygen might cause harm in two ways. Firstly, in any
application, given that the oxygen concentration is 96%, 4% less oxygen
will be delivered than shown on the flowmeter. For anaesthetic applications
oxygen is invariably used at greater concentrations than is strictly
necessary, so that the small fall in concentration would not result in
hypoxaemia; 30% oxygen concentration would fall to 28 8%, way
above concentrations that might induce hypoxaemia. The most critical

application of oxygen treatment is to reduce hypoxaemia in respiratory
failure. Here 24% oxygen may be used to increase arterial oxygen
saturation while reducing the risk of carbon dioxide retention. A 4% fall in
oxygen concentration of the gas driving the venturi mask would have a
marginal effect only on the oxygen concentration delivered. Secondly, the
source of industrial oxygen might be contaminated with substances that
could harm patients. I have indicated that the distillation process removes
such contaminants, and my colleague never experienced problems
attributable to such contamination. This suggests that the risk is
insignificant. Nevertheless, any doctor using industrial oxygen should
arrange for analysis of a sample, and if contaminants other than nitrogen
and the inert gases were present in concentrations of more than a few parts
per million another source of oxygen should be sought. In particular,
oxygen concentrators are proving to be efficient and economical in
developing countries.
Though availability and cost have undoubtedly led to the use of

industrial oxygen one other benefit related to its use is that the 4% of
nitrogen and inert gases present may help to prevent the closure of alveoli
associated with the use of gases that can be totally absorbed-namely,
100% oxygen and nitrous oxide.-J M CUNDY, consultant anaesthetist,
London

1 Grant WJ. Medical gases; their properties and uses. Aylesbury: HM and M Publishers, 1978:73-93.
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