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EDITORIALS

CT radiation risks coming into clearer focus
As we gather more direct evidence of the dose-response curve from childhood CT

Aaron Sodickson section chief of emergency radiology 
and medical director of computed tomography , Brigham 
and Women’s Hospital, Harvard Medical School, Boston, 
MA 02115, USA asodickson@partners.org

Recent attention to the cancer risks of ionizing 
radiation has prompted vigorous debate about 
how to quantify the risks of diagnostic imaging, 
and whether or how these risks ought to be incor-
porated into our decision making process as we 
participate in patient care.

In the past, models of the carcinogenic risks of 
ionizing radiation have primarily relied on long term 
surveillance of the Japanese atomic bomb survivors, 
which showed significant increases in the incidence 
of cancer after effective doses greater than about 
50 mSv.1  2 The relative paucity of direct data in the 
lower dose range delivered by diagnostic imaging 
has led to conflicting opinions about the shape and 
slope of the radiation dose-response curve.

In a linked study, Mathews and colleagues 
present compelling data on the magnitude of the 
cancer risk attributable to ionizing radiation.3 
This well designed study examined a cohort of 
nearly 11 million young patients in the Australian 
national Medicare system and compared subse-
quent incidence of cancer in the 680 000 patients 
exposed to computed tomography (CT) with that 
in unexposed controls.

The finding that will probably dominate media 
headlines is that exposure to CT in childhood 
increased the incidence of cancer by 24%. How-
ever, it is important to recognize that the baseline 
incidence of cancer in a general pediatric popu-
lation is extremely small, so that a 24% increase 
makes this risk just slightly less small. To put these 
numbers in context, it is necessary to consider 
absolute (rather than relative) cancer risk, and to 
relate the increase to the degree of exposure. The 
authors found an overall excess risk of about 0.125 
cancers per Sievert, which equated to roughly one 
excess cancer per 1800 head CTs (each with an 
average estimated dose of around 4.5 mSv). This 
would equate to roughly one excess cancer per 
4000 head CTs at the more typical doses in use 
with current day technology (around 2 mSv). 

Mathews and colleagues compared their results 
with those of the Life Span Study of Japanese 
atomic bomb survivors1 and those of the more 
recent landmark UK study.4 All three studies show 
good concordance within the confidence intervals 

that their cohort sizes permit. Although the UK 
study was powered to detect significant increases 
in childhood leukemia and brain tumors,4 the 
current study, which is larger, shows significantly 
increased risks across a large range of cancer types.

This observed increase in risk associated with 
the low radiation doses delivered by CT scans sup-
ports the most widely adopted linear-no-threshold 
dose-response model in which double the radia-
tion dose is assumed to impart double the can-
cer risk. The reported risks also roughly match 
the lifetime attributable risks predicted by the 
BEIR-VII (biological effects of ionizing radiation) 
report,5 one of the most commonly used linear-no-
threshold models.

So what should physicians do with this informa-
tion and how can it be incorporated into practice? 
There are many possible interventions to control 
patients’ exposure to radiation, which can concep-
tually be grouped into timeframes—before, during, 
and after the CT scan.

Before the scan, there are many opportunities 
to control the use of imaging. Although the clinical 
benefits of a medically indicated scan usually far 
outweigh the small associated risk of developing 
cancer, this is the time for critical assessment of 
what impact the imaging result might have on the 
patient’s care plan. Special attention should be 
paid to patients undergoing recurrent imaging, 
because if frequently repeated scans are found 
to provide little clinical benefit, the cumulative 
risk-benefit balance may support a decision not 
to image again for the same clinical presentation. 
Imaging algorithms or evidence based clinical 
decision rules may be adopted for clearly defined 
clinical scenarios. Electronic decision support 
embedded in the scan ordering process can sub-
stantially reduce utilization.6

During the scan, there are many available 
methods to reduce the radiation dose without 

negatively affecting the diagnostic quality of the 
examination.7 Although CT radiation doses vary 
considerably, existing dose reduction tools and 
ongoing technological improvements allow CT 
scans to be performed using substantially lower 
radiation doses than was possible with previous 
generations of scanners, such as those in place 
during the period of the current study.8 Improved 
adoption of such tools is key, through collaborative 
efforts of radiologists, CT manufacturers, medical 
physicists, and CT technologists.

After the scan, opportunities for managing 
radiation dose are increasing. Adoption of newly 
developed informatics methods that enable large 
scale data capture of CT scanner radiation output 
has resulted in databases that will be vital for insti-
tutional benchmarking, optimization of CT proto-
cols, and quality control.9 Such data capture would 
also enable more accurate patient specific dose 
estimation than was possible from the data sources 
available to Mathews and colleagues.3 Although 
the authors assigned credible doses to the scans 
in their study, future epidemiological work may be 
greatly enhanced by improved capture of patient 
specific dosimetry.

With further validation of radiation risk models, 
not only in children but also in adults, we will ulti-
mately be able to perform more accurate patient 
specific risk assessment to better inform imaging 
decisions. Mathews and colleagues’ study is a vital 
step towards this goal.3
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Response on bmj.com
“Most paediatric and much adult CT [computed 
tomography] can and should be replaced by MR 
[magnetic resonance imaging]. In Australia MR is 
rationed by deliberate government policy. GPs cannot 
order MR studies, with few exceptions . . . This policy 
is the major factor behind the continuing quite 
unnecessary radiation exposure inherent in CT.
Bob Dempster, radiologist, Australia

 ̻ Visit the article online and click on “Respond to this 
article” to have your say
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Should we rethink the scheduling of elective surgery at the weekend?
Higher 30 day mortality for elective procedures scheduled Friday through Sunday 

Janice L Kwan chief medical resident, Department of 
Medicine, Mount Sinai Hospital and University of Toronto, 
Toronto, ON, Canada 
Chaim M Bell associate professor, Department of 
Medicine, Mount Sinai Hospital and University of Toronto, 
Toronto, ON, Canada cbell@mtsinai.on.ca

Ideally, the quality of care that patients receive 
should not differ according to the day of the 
week. In reality, however, patients admit-
ted to hospital at the weekend seem to have 
poorer outcomes than those admitted during 
the working week. Many studies have shown 
this so called “weekend effect.”1-4 A proposed 
explanation for this phenomenon is that qual-
ity of care at weekends is worse because of 
reduced or altered staffing levels. Reassuringly, 
this observation does not hold true across the 
spectrum of care.5  6

Most studies that have examined the out-
comes of medical care at the weekend have 
focused on emergency care. In a linked paper, 
Aylin and colleagues assessed the association 
between day of elective surgical procedure 
and 30 day postoperative mortality using ret-
rospective analysis of English national hospi-
tal administrative data.7 They found that the 
adjusted odds of death were 44% and 82% 
higher, respectively, if the procedures were 
carried out on Friday or at the weekend rather 
than on Monday. These findings suggest that 
patients who have elective surgical procedures 
scheduled later in the working week and at the 
weekend may have a higher risk of death than 
those scheduled during the week. The results 
also add to the growing body of evidence on 
the “weekend effect” and elective surgical pro-
cedures. Another recent study that also used 
English national hospital administrative data 
showed that weekend admission seemed to be 
an independent risk factor for dying in hospi-
tal, with a risk that was more pronounced in 
the elective versus emergency setting.8 Fur-
thermore, a cohort study of 188 212 patients 
at 124 Veterans Affairs hospitals found that 30 
day mortality was higher in patients admitted 
to regular hospital floors after non-emergency 
major surgery if surgery was performed on Fri-
day rather than Monday to Wednesday.9

Aylin and colleagues’ linkage of death cer-
tificates with administrative data meant that 

they were able to capture deaths that occurred 
in and out of the hospital setting. Moreover, 
they focused on day of procedure, rather than 
day of admission, which provided a different 
lens from which to analyse this phenomenon. 
By choosing Friday as a day of interest, in 
addition to Saturday and Sunday, the authors 
were better able to capture the net effect of 
weekend postoperative care and disentangle 
it from the effect of undergoing surgery at the 
weekend. Nevertheless, only a small propor-
tion of elective procedures occurs at the week-
end (4.5% in the United Kingdom).10 This 
begs the question: what makes these patients 
undergoing elective surgery at the weekend 
different? Interestingly, the authors found 
that this cohort of patients had higher 30 day 
postoperative mortality despite having a lower 
index of comorbidity and despite undergoing 
procedures with lower surgical risk. Of note, 
they also had longer mean surgical wait-
ing times than their counterparts scheduled 
during the working week. The question that 
remains unanswered is whether there are any 
differences between the surgeons who operate 
or the surgical teams who work at weekends 
and those who work in the week.

Although emergency procedures, such as the 
repair of ruptured aortic aneurysms, cannot 
be controlled, the scheduling of elective pro-
cedures, such as knee replacements, is wholly 
within our control. If weekend care proves to 
deliver poorer outcomes than its weekday coun-
terpart, it might be argued that elective proce-
dures should not be scheduled at weekends at 
all. Yet this would be difficult to reconcile with 
policies that aim to provide timely care along-
side quality care. It is a challenging balancing 

act. We know that relatively few urgent proce-
dures are performed on patients admitted at the 
weekend, and that these patients experience 
longer stays.11 Are we willing to sacrifice the 
safe provision of care for shorter procedural 
wait times and lengths of stay? This is an impor-
tant policy question that is not yet resolved. 
Future research should better elucidate which 
elective procedures follow the “weekend effect” 
and which do not, as well as which patients, 
surgeons, and surgical teams are best suited 
for elective procedures at the weekend. Until 
then, we are left to think twice about the adage, 
“thank goodness it’s Friday.”
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Corporate involvement in public health policy is being obscured
Plain packaging policy should be developed in plain sight 

Jeff Collin professor of global health policy 
jeff.collin@ed.ac.uk
Sarah Hill senior lecturer, Global Public Health Unit, School 
of Social and Political Science, University of Edinburgh, 
Edinburgh EH8 9LD, UK

The government in England, having previously 
indicated its intention to follow Australia’s lead 
in legislating for plain packaging for cigarettes, 
has reportedly abandoned this public health ini-
tiative.1 This policy U turn was met with dismay 
from tobacco control advocates,2 jubilation by 
the tobacco industry, and an increase in tobacco 
share prices.1 Plans to introduce a minimum unit 
price for alcohol in England and Wales were also 
recently jettisoned after intensive lobbying by 
industry. Furthermore, the government has aban-
doned its plan to introduce a statutory register of 
lobbyists (signalled in its coalition agreement).3 

These public health casualties of the govern-
ment’s midterm travails reinforce concerns about 
the role of the commercial sector in public health 
policy. Corporate involvement in public health is 
epitomised by a Public Health Responsibility Deal 
that privileges initiatives favoured by the alcohol 
and processed food industries.4 The absence of a 
statutory register of lobbyists underlines a con-
tinuing lack of transparency because it means 
that private companies can petition to take over 
health campaigns or reform the NHS without the 
public’s knowledge.5

Doubts about the current direction of health 
policy are exacerbated by the opaque nature 
of the process through which the recent shift 
has occurred. The retreat over plain packag-
ing of cigarettes reportedly followed counsel 
from David Cameron’s adviser Lynton Crosby, 
a former tobacco lobbyist, to “scrape the bar-
nacles off the boat.”3 The government has yet 
to respond to last year’s consultation on stand-
ardised packaging of tobacco products—a delay 
that is itself being used to justify non-disclo-
sure of written submissions. 

Surprisingly, our recent request under the 
Freedom of Information Act 2000 for submis-
sions made by cigarette manufacturers and 
their allies was rejected, with the Department 
of Health citing the qualified exemption (under 
section 35 of the Act) for information relating 
to the formulation or development of govern-
ment policy.Yet the Department of Health has 

previously disclosed more obviously sensitive 
documents following requests from the tobacco 
industry—including detailed correspondence 
between health officials in the United Kingdom, 
Australia, and New Zealand.6

In practice, freedom of information legis-
lation seems to have enabled corporations to 
protect their interests more effectively than it 
has enhanced public scrutiny. Tobacco compa-
nies have repeatedly used public record acts to 
undermine health policy by flooding officials 
with requests for information, subjecting staff 
to “a high degree of scrutiny from an industry 
with unlimited legal resources.”7 Philip Mor-
ris invoked the Freedom of Information Act 
in repeated attempts to extract confidential 
records from researchers at the University of 
Stirling.8 In addition, Japan Tobacco Interna-
tional based its recent high profile campaign 
against plain packaging on correspondence 
between government officials obtained through 
a freedom of information request.

It is ironic that minutes of a meeting in Janu-
ary 2013 attended by Department of Health 
officials and Imperial Tobacco include details 
of assurances that confidential data supplied 
by the company “would not normally need to 
be disclosed under [freedom of information] 
requests because of an exemption to protect 
commercial interests.”9 In the specific con-
text of government interactions with tobacco 
companies, however, obligations to ensure 
transparency extend beyond the minimal 
requirements of the Act. As a party to the World 
Health Organization Framework Convention on 
Tobacco Control (FCTC), the UK has recognised 
its commitments under article 5.3 “to protect 

the development of public health policy from 
the vested interests of the tobacco industry.”10 
Full implementation of such commitments 
would require the government to “ensure that 
any interaction with the tobacco industry on 
matters related to tobacco control or public 
health is accountable and transparent.” This 
would also have to “be conducted in public, for 
example through public hearings, public notice 
of interactions, [and] disclosure of records of 
such interactions to the public.”11 The govern-
ment’s interpretation of article 5.3 has been 
more limited in, for example, exempting dis-
closure of details of discussions between the 
tobacco industry and HM Revenue and Cus-
toms. But even within this narrow interpre-
tation, obligations under the framework are 
surely breached by the rejection of a freedom 
of information request for tobacco industry 
submissions on the grounds that policy discus-
sions are ongoing.

Corporate opposition to minimum unit pric-
ing for alcohol and plain cigarette packaging 
illustrates the inevitable tensions between 
the interests of the commercial sector and the 
protection of public health. The current UK 
government is by no means unique in failing to 
reconcile these competing interests, and there 
is increasing international recognition of the 
need to develop more coherent public health 
responses to unhealthy commodity industries.12 
But whatever governments decide when adju-
dicating between competing priorities, both 
public health and the wider public interest in 
accountability require sufficient transparency 
to enable clear understanding of the processes 
by which decisions are reached and the evidence 
on which they are based. By these standards, the 
government’s failure to decide on plain packag-
ing policy in plain sight clearly falls short of 
minimal expectations. To adapt the metaphor 
du jour, commitments to transparency are inte-
gral to good government—not mere “barnacles.”
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Managing the health of prisoners
A challenge to our professionalism and commitment to protect public health 

are widely available in the community in sev-
eral countries but have been denied for prisons 
despite the international evidence of safety and 
success. Finland is providing new community 
orientated facilities that are conducive to the 
rehabilitation of prisoners. The Netherlands has 
introduced motivational interviewing in their 
prisons through staff training, with encouraging 
results in helping prisoners to change. 

Some countries are encouraging prisoners to 
take greater responsibility for improving their 
health and habits. In Danish prisons, inmates 
work and gain a salary that they use to buy their 
own food in the prison shop, and they can do 
their own cooking. In several countries (includ-
ing the UK) smoking cessation interventions 
have been trialled among prisoners and in some 
cases success rates have been equivalent to those 
achieved in general community clinics. These 
experiences are reported in a WHO guide to the 
essentials in prison health,6 which expands on 
the subjects so well outlined by Ginn’s BMJ series.

It is necessary to stress, however, that improve-
ments in prison health services even among the 
member countries of the WHO Health in Prisons 
Programme have been slow and are often patchy. 
They are highly dependent on government sup-
port, available resources, a press that is willing 
to encourage a positive discussion of what needs 
to be done, and a public that shows insight and 
awareness. Above all, political will and leader-
ship are needed.

Ginn’s series of articles reminds us that prison 
healthcare is not only a test of our civilisation 
but also a real test of our medical professional-
ism. It is a test of whether health for all really 
means “all,” and a test of our dedication to 
tackling the complex health and social needs of 
disadvantaged and vulnerable people. To build a 
healthier society we need to move beyond focus-
ing on quality of care for individuals towards the 
genuine support of human rights and enthusi-
asm for social justice, both of which underpin 
the delivery of quality care to marginalised 
populations.
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It is too often forgotten that prisoners are part of 
society and that their health is an important public 
health concern. Failure to pay due attention to the 
health and social needs of prisoners is negligent, 
undermines their human rights, and allows health 
inequalities to persist. Prisons often have old and 
inadequate facilities, are overcrowded, contain 
some of the most vulnerable people in society, 
and tend towards poor regular data collection 
and monitoring of health, which often leads to 
bypassing of health surveillance systems. All of 
this means that they often fail to carry out the first 
duty of public health—the protection of health.

Stephen Ginn’s series of five articles on the 
health of prisoners in England and Wales shone 
a welcome spotlight on this problem.1-5 The arti-
cles deal comprehensively with the main chal-
lenges that confront prison health and show the 
complexity and wide range of ill health that can 
exist. Most prisons have to cope with whoever is 
sentenced by the courts and cannot choose which 
prisoners they receive, even if they do not have 
the facilities needed. Some progress has been 
made—for example, in diverting prisoners with 
serious mental illness to appropriate specialist 
institutions. But specialist services are still patchy 
and prisoners with other special needs are still 
not cared for in specialist services. Prisoners with 
drug and alcohol dependence need special treat-
ment, yet prisons are often ill equipped to treat 
these conditions.

The provision of healthcare to prisoners is far 
from easy, even in countries such as England and 
Wales, where prison health is part of the National 
Health Service. Ginn’s first article outlined clearly 
the three main factors that make the protection 
of health difficult in prison.1 Firstly, poor prison 
environments, such as old buildings still in use, 
can undermine health. Secondly, most prison-
ers come from disadvantaged sectors of society 
where their health and social needs have not 
been adequately dealt with for years. Thirdly, in 
many countries, including the United Kingdom, 
criminal justice systems are “hard on crime” and 
soft on willing the means and the support for  
appropriate care and rehabilitation.

Ginn’s work also highlights the main problems 
confronting prisons today: the rise in elderly  
prisoners and the lack of facilities to cope with 
their needs; mental illness, which can be difficult 
to assess and even more difficult to treat; prob-
lems unique to women prisoners; and the knock-
on effect on prisoners’ families.

Welcome improvements have occurred in 
recent years in England and Wales, Scotland, and 
other European countries where public health 
takes responsibility for healthcare in prisons. As 
required by internationally agreed human rights 
recommendations, these countries are striving 
to provide healthcare services in prisons that are 
equivalent to those available in the community. 
But challenges remain, and developments are 
often slow and implemented in a patchy way. 
In most countries in Europe, prison healthcare 
remains the responsibility of the government 
department responsible for prisons, whose first 
duty is security. It is often difficult to recruit and 
retain well qualified health professionals and to 
gain the professional independence so important 
to the delivery of prison healthcare.

The UK can learn from developments in other 
European countries that are among the 45 mem-
bers of the World Health Organization (Europe) 
Health in Prisons Programme (www.euro.who.
int/prisons ). The Netherlands and Germany, 
notably, have successfully tackled and reduced 
the problem of overcrowding in prisons, which 
bedevils efforts in health protection and health 
improvement. Although numbers of prisoners 
continue to rise in the UK irrespective of the inci-
dence of crime, which is falling, these countries 
have reduced their overall prison population. 
Spain has made a needle and syringe exchange 
service available in its prisons. Such services 
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