
will increase in the absence of intervention. In the light
of growing waiting lists, avoiding discussion of active
intervention represents the tacit acceptance of prioriti-
sation by default and is not a responsible approach.
Clinical oncologists in the United Kingdom are accus-
tomed to hoping for improvements—but demographic
changes, increased cancer screening, and the ongoing
correction of a legacy of underutilisation will continue
to place radiotherapy services under pressure.

Novel approaches to treatment and improved
applications of existing technology in radiotherapy
offer better quality of treatment, improved chances of
tumour control, and reduced morbidity. Evidence of
better clinical outcomes with heavy particle treatment
for small but critical patient groups adds to the
complexity of designing a national strategy. The scale
of investment required in the United Kingdom to
allow capacity to match demand is complex and large.
It requires a consistent national policy and priority
that is not bound by political time frames and funding
cycles.
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ing the problem of radiotherapy capacity in the United
Kingdom.
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Health policy
Evaluating and implementing new services
Ann McDonnell, Richard Wilson, Steve Goodacre

Evidence based health care should apply to the way that services are delivered as much as it does to
treatments

Changes to the delivery and organisation of health
services should be evaluated before they are widely
implemented. Evaluation should be sequential,
moving from theory to modelling, explanatory
trials, pragmatic trails, and ultimately long term
implementation.1 However, this sequence is rarely
followed. New services are often implemented, or
existing services are changed, before evaluation can
take place. Any subsequent evaluation will have to
use unreliable methods (such as an uncontrolled,
before and after design) and is, of course, too late to
influence implementation. We use three examples
from the NHS to show how enthusiasm can overtake
evidence and the benefits of a more considered
approach.

Changing the organisation of services
Implementing organisational change in health services
requires substantial effort and typically needs to be
driven by enthusiastic groups and individuals. There
are many examples of delays in getting existing
evidence into practice. The slow pace of organisational
change is often seen as problematic in the drive
towards an evidence based health service. However,
sometimes the converse is true. Too much momentum
may lead to inappropriate implementation of change
before evaluation is complete. Managing this momen-
tum offers the key to rational evaluation and
implementation of changes in service organisation and
delivery.

Summary points

Cancer care has improved greatly over the past
decade

Waiting lists for radiotherapy are still long

If we cannot or will not remedy shortfalls in
radiotherapy treatment capacity, we must adapt
patient management strategies accordingly
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The drive for change in the way services are deliv-
ered can spring from various sources, including politi-
cal imperatives, policy drivers, and enthusiasm from
clinicians. Enthusiasm for improved services is
desirable but can blind enthusiasts to the possible
downsides of an intervention. Evidence based care may
mean delaying the introduction of new treatments
until robust evidence exists of their effectiveness. This
approach is well suited to simple interventions aimed
at individual patients, such as drugs. Here, momentum
is often driven primarily by commercial imperatives.
Although political and professional influences are
brought to bear in the introduction of new drugs, as
shown by recent controversies over treatments for
Alzheimer’s disease and multiple sclerosis, current
regulatory frameworks attempt to ensure that new
drugs cannot be prescribed before they have been
thoroughly evaluated.

When an existing device or operative technique is
modified for a new purpose, intervention is more com-
plex. But even here, a framework of regulation helps to
curb the enthusiasm of pioneers and ensure that use of
the new technique is based on evidence as well as pas-
sion and commitment. Since 2003, The National Insti-
tute for Health and Clinical Excellence (NICE)
interventional procedures programme and the Review
Body for Interventional Procedures have been
assessing the safety and efficacy of new procedures.
They gather evidence by systematic review and formu-
late guidelines. Use of a new procedure may be
restricted to certain circumstances or to specific
healthcare facilities. This review process has attracted
criticism from some people who believe it will stifle
change and innovation.

Achieving a balance between controlling the
momentum for change and maintaining enthusiasm is
more difficult for complex innovations such as new
clinical services. We have selected three examples
which show the importance of managing momentum
as part of a planned framework for the development,
implementation, and evaluation of new clinical
services. In the first two, the pace of implementation
outstrips the emergence of evidence. Both are
top-down innovations, one driven by professional bod-
ies and one by policy makers. The third is a bottom-up
approach, where the pace of implementation and
evidence are more evenly matched.

Acute pain teams
Acute pain teams were introduced in the United King-
dom in response to concerns from many professional
groups that postoperative pain control was unaccept-
ably poor and that new techniques such as patient con-
trolled analgesia and epidural techniques should be
used with appropriate safeguards. In 1990, a report by
the royal colleges of surgeons and anaesthetists recom-
mended the introduction of acute pain teams in every
hospital that did inpatient surgery.2 Although rigorous
evidence of the effectiveness of these teams was
lacking,3 84% of acute hospitals in England had an
acute pain team by 2000, and surveys reported wide
variation in terms of membership and activities.4 5

Currently, many teams are experiencing difficulties
with funding, which is hampering development of the
service.5 In cases such as this, where momentum for
change overtakes the search for evidence, it may be dif-
ficult in the future to maintain established services in
the face of competing financial pressures. This is also
likely to affect staff morale.

NHS Direct
NHS Direct was set up in December 1997 as a
telephone advice line run by nurses to provide “easier
and faster advice and information for people about
health, illness and the NHS so that they are better able
to care for themselves and their families.” It was not
primarily intended to reduce demand on other
services, but the chief medical officer hoped that it
would “help reduce or limit the demand” on
immediate care services.6

An observational study in the three areas where
NHS Direct was first established found that it did not
reduce pressure on immediate care services but may
have restrained increasing demand on part time
general practitioners’ out of hours services.7 However,
by the time this study was published the service had
been extended to cover large parts of the country.

Audit of NHS Direct estimated that about half the
£90m ($159m; €133m) annual cost of NHS Direct was
offset by encouraging more appropriate use of NHS
services.8 This raises questions about the value of the
remaining £45m spent on NHS Direct each year. NHS
Direct is associated with high consumer satisfaction9

but so are most health services. It is underused by older
people, ethnic minorities, and other disadvantaged
groups.

NHS Direct now covers the whole of England and
Wales, and it would be difficult to withdraw the service

Would this service exist if it had been evaluated first?
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Examples of organisational changes without
robust evidence

NHS diagnostic and treatment centres13

Rapid access chest pain clinics14

Critical care outreach services15

Emergency department “see and treat”16

Advanced access in general practice17

NHS walk-in centres18

Modern matrons19

Nurse consultant roles20

The internal market in the NHS21
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without substantial reorganisation and disruption of
other services. Yet we are still uncertain whether the
resources currently used to support NHS Direct are
being well spent.

Stroke units
The development of stroke units in the United
Kingdom has been slower and more organic. Stroke
units began to appear in the 1950s in the early days of
the NHS. The underlying premise was that care of
stroke patients could be improved if it was delivered in
a more organised fashion. Only a few of these units
were established in the 1950s, and one in Northern
Ireland published an observational study of its
performance before the end of the decade.10 Ran-
domised controlled trials were first done in 1962, and
in the years up to the 1980s a few formal trials were
reported. Results from the initial studies suggested that
stroke units produced benefits. However the growth of
stroke units remained slow and uneven, even into the
1990s. Further randomised controlled trials, with
increasingly rigorous designs, continued to show
benefits in outcome.11 Recent systematic reviews have
also confirmed the effectiveness of stroke units.12

Overall, the pattern here has been of innovation
followed by a period of evaluation and reflection.
Development and implementation has been incremen-
tal and supported, at least latterly, by a rigorous evalua-
tion of the benefits.

Power of momentum
Although introduction of acute pain teams was
clinically driven whereas NHS Direct was politically
driven, the process by which implementation overtook
evaluation was similar. In both cases there was a
perceived imperative to take prompt action based on
clinical need or perceptions of public demand. Evalua-
tion, to determine whether implementation would be
effective, was an afterthought. The goal of action
seemed to be service innovation itself, so the outcomes
of any subsequent evaluation were poorly defined and
could potentially be redefined in the light of negative
evaluation. The box lists other examples in which
delivery of services has been changed without robust
evidence.

Conclusion
Health services are constantly changing. It is not always
clear why change happens and how the tipping point is
reached.22 Greenhalgh and colleagues have identified
the key role that opinion leaders and champions have
in organisational innovation.23 These champions may
be politicians or professionals, but if they value action
(or the appearance of action) over effective change it is
not surprising that evaluation will be a low priority.

Evaluation should precede implementation and
follow a staged approach, as recommended by the
Medical Research Council.1 Explicit strategies to man-
age the pace of change need to be developed at an
early stage and should include organisations respon-
sible for changing service delivery in the NHS and
health services research. It should be explicitly
recognised, particularly when change is driven by

politicians or professional groups, that implementa-
tion of change is not an end in itself but should have
clearly defined goals which are measured as part of
planned strategy for evaluation.

Although changing the way in which an existing
clinical service is delivered may seem to present little
risk, our preconceptions about what works in practice
can often be wrong. For example, the use of air ambu-
lances makes sound sense intuitively. However, formal
evaluation showed that the benefits are limited and the
costs substantial.24

We have focused on the role of politicians and pro-
fessionals in driving implementation before proper
evaluation, but in future, with increasing commerciali-
sation of health services and the development of
public-private partnerships, other players may be
involved. If the health service community fails to
develop explicit strategies to manage momentum, we
risk being swept along by a tide of change driven in
part by the need to improve profit margins rather than
patient care.
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Surgery
Adoption of new surgical technology
Charles B Wilson

Surgeons and patients seeking improved treatment often forget that a new technique is not
necessarily a better one

New surgical technology that offers the promise of
improved patient care is attractive. Intrigued, and with
an intuitive certainty, surgeons—cheered on by their
patients—may adopt new technologies, despite little
evidence of either their efficacy or their superiority
over existing procedures. The argument that ran-
domised clinical trials of surgical procedures are
unethical because the new treatment is better than
alternative treatment or no treatment is based on pre-
sumption more than fact, and arguments to the
contrary are compelling.1 Surgical procedures that are
later found to be ineffective waste resources and
endanger lives. Understanding why such procedures
come to be offered as treatment can inform
us—whether we are well intended perpetrators or
unsuspecting patients.

Impetus for change
New medical technology may come in the form of a
drug, a device, a procedure, a technique, or a process of
care. In surgery, innovation is generally either a new
procedure that uses existing devices or drugs, such as
chymopapain for lumbar disc disorders, or an existing
procedure that uses new devices, such as those for
spinal fusion.

Factors that determine the adoption and diffusion
of a new technology fall into two categories: character-
istics of the technology itself (box 1) and contextual
factors that promote it (box 2). Surgeons are attracted
to the new technology if it can be passively observed,
easily and quickly learnt, and added to their existing
practice with minimal disruption. If the potential con-
tribution to their practice is sufficiently great, surgeons
are more likely to invest time and effort and tolerate
disruption of their routine to gain the competitive
advantage that a new technology offers.

Social theory
Social observers have advanced pivotal theories
regarding the adoption and diffusion of technologies.
Everett Rogers described an S-curve portraying the
diffusion of innovations and identified characteristics
that act as drivers or barriers.2 The diffusion of an
innovation comprises five stages: the launch by
innovators followed in successive stages by early adop-
ters, the early majority, the late majority, and, finally, the
laggards (figure). Malcolm Gladwell3 explains social
change as the result of circumstances in which ideas,
products, messages, and behaviours spread like viruses
through “word-of-mouth epidemics” that are set in
motion by three types of individuals: “mavens,” who
gather information and pass it on to others;
“connectors,” who are sociable and bring people
together; and “salesmen,” who have a talent for persua-
sion.3 The speed of diffusion accelerates to a peak (the
tipping point), which occurs on average at 20%
adoption.

Box 1: Characteristics of new technology
adopted by surgeons

Procedure is compatible with current practice and can
be adequately supported in the available facilities

Surgeons can observe the procedure being done

Procedure can be offered to patients for a trial period
before it is fully adopted

Procedure is a simple modification of an existing
procedure or can be easily learnt by attending
surgeons

Volume of cases presenting to the hospital and the
expected demand from patients justify surgeons
learning the procedure

Procedure will appeal to patients
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