
The NHS deserves better use of hospital medicines data
BenGoldacre and BrianMacKenna argue that hospital medicines data has huge potential to improve
patient care and that its use for public good is being blocked by cultural, contractual, and political
barriers, rather than technical complexity

Ben Goldacre, Brian MacKenna

In 2016-17 the NHS in England spent £17.4bn
(€19.1bn; $21.4bn) onmedicines,1 approximately 14%
of the entire NHS budget. Expenditure on medicines
has risen rapidly from £13bn in 2010-11, mainly due
to expansion in hospital prescribing from £4.2bn to
£8.3bn over six years (fig 1). Any business faced with
costs doubling would invest in data—“business
analytics”—to identify opportunities for better

practice. Primary care prescribing data has been
widely shared and analysed, within and outside the
NHS. Conversely, although secondary care is where
most new medicines are used,2 there is little publicly
accessible data on what is prescribed and dispensed
in each hospital. This effectively blocks work to
identify variationandsignals indicativeof suboptimal
care.

Fig 1 | Prescribing costs in primary and secondary care. Source: NHS Digital1

Access to hospital medicines data is commonly
discussed as a technical issue.3 4 In reality, there are
no technical barriers: data is currently extracted,
aggregated, andnormalised into onenational dataset
through at least two systems. Access to this data,
however, is limited by a complex network of
commercial contracts, apparent resistance to
transparency at some NHS trusts, and historical
reluctance tomake change at a policy level.We argue
that all currently aggregated NHS hospital medicines
supply data should be shared immediately for third
party analysis, to help reduce costs and improve
patient care.

Primary care prescribing data and the
benefits of open audit
GP prescribing data has been gathered nationally
and shared with a small number of named local NHS
staff for review since at least 1988. Since September
2011, monthly data on NHS GP prescribing has been
publicly shared at a high level of granularity, down
to individual general practice level, as open data for

all to analyse with no information governance
barriers.5 Data sharing has supported a rich
ecosystem of analyses, tools, and approaches
including clinical commissioning group medicines
optimisation teams who monitor data and give
feedback to GPs and online services that give open
access to prescribing patterns and trends. Analyses
conducted in this dataset have also underpinned
original research on a diverse range of topics,6 -15 and
data feedback to GPs has been shown to improve
prescribing.16 -19 Our group produces
OpenPrescribing.net where any user can explore all
prescriptions at any individual practice, explore
outliers, and see changes in prescribing patterns
down to the level of individual months, brands,
formulations, and doses, with 135 000 unique users
over the past year, aswell as publishedpeer reviewed
evidence of cost savings among users.11

Secondary care data: access is restricted
By contrast, there is almost no publicly accessible
data on hospital medicines, only small subsets of
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unhelpfully aggregated data on single topics (such as antibiotics
and biosimilars).20 21 Even within the NHS it is hard to access
information.22 There are longstanding ambitions to improve the
collection and dissemination of hospital medicines data through
broader initiatives such as e-prescribing, but these programmes are
long overdue and, as with all such initiatives, may never deliver on
current plans.

Moreover, access to hospital medicines data is not a technical
challenge awaiting a novel technical solution because this data
already exists, nationally aggregated, at high resolution, and in a
form that would enable extensive high quality analysis to be
delivered immediately. Eachhospital holds detaileddata describing
what was supplied from the pharmacy each month including drug
names, brands, formulation, strength, and prices (boxes 1,2,3).
Access to this data is restricted, not by technical issues, but by
political, cultural, and contractual barriers. In boxes 1, 2, and 3 we
describe our understanding of three national systems that already
aggregate this medicines data, some paid for by the public purse,
and describe how data has been kept inaccessible. We know of
various further sources of hospital medicines data; all is similarly
inaccessible for the purposes we describe or contains only small
aggregated cuts of data.36 -39

Box 1: IQVIA

IQVIA (previously QuintilesIMS and IMS Health) is a large multinational
company23 that collects and sells medicines usage data, principally to
support pharmaceutical marketing activity.23 For two decades it has
purchased and aggregated medicines supply data from NHS hospital
pharmacy systems, then sold it to industry.24 Typically, NHS hospitals
are paid a small amount to supply this data and also receive some
dashboards developed by IQVIA to compare their prescribing with the
national average.
A small proportion of this data is also made available to NHS Digital for
publication as the Hospital Pharmacy Audit Index database. However,
access is restricted under the terms of an agreement entered into by NHS
Digital and IQVIA.1 The NHS cannot publish or pass on this information
or any analyses derived from it to any other party, except where the data
is published in response to a parliamentary question, questions about
products approved by the National Institute for Health and Care
Excellence, or as part of an NHS Digital publication. No data can be
released that might identify any NHS trust or hospital in any way. No data
can be released until six months after it was collected. No data can be
released even to a UK regulatory or advisory body, outside a narrow range
of specific circumstances, without prior permission from IQVIA. No data
can be released using molecule brand names, or on any individual
chemical that is still under patent.
This hospital medicines supply data already exists. It is provided by NHS
hospitals to the drug industry for marketing purposes. But the restrictive
terms of the NHS’s agreement with IQVIA mean that we are unable to use
it for open audit to improve quality, reduce avoidable expense, and make
prescribing safer in hospitals. Furthermore, NHS Digital, the NHS body
with the remit to “harness the power of information and technology to
improve health and care,”25 is unable to use this detailed hospital
medicines data to conduct audits for feedback to clinicians.

Box 2: Rx-Info and DEFINE

Rx-Info is a company based in the UK that collects medicines supply data
from NHS trusts, “normalises” it so that data from different trusts is in a
comparable format, and then makes it available in a single place, through
a tool called DEFINE. An NHS trust can generate comparative reports for
each hospital, benchmarking their medicines data against their peers
through a range of reports focusing on choice of medicine, cost, clinical
specialty usage, and derived indicators for safe choice of medicines. This
system covers over 90% of hospitals. But the data can be viewed only
by the hospitals that choose to participate.26 Hospitals are only allowed

to see their own data, however, and benchmarking against peers that
Rx-Info considers similar.27 The methods used to create benchmarks and
measures are not disclosed. We are unable to give further information
about the contents or outputs of DEFINE because there is no information
on the agreements between any NHS organisation and Rx-Info in the
public domain; no documentation to describe the data they collect; and
no documentation or description of what is done with the data.
It is sometimes claimed that data aggregation projects such as these are
expensive. Although the information is not readily available, a handful
of freedom of information requests are available in the public
domain.28 -31 These indicate that hospitals pay approximately £5000 to
£10 000 per year to Rx-Info, meaning the total project cost is
approximately £1m to £2m a year. This is not just to aggregate the data,
but also to produce whatever analyses or dashboards are created. The
work is not trivial, and some “data normalisation” is required to account
for different data standards, time periods, and so on. This is achievable
and rudimentary work, however, all completed against a modest annual
income: there are no insurmountable technical barriers here, by any
means.
As with the IQVIA data, this hospital medicines supply data already exists.
It is nationally aggregated and in a form that can be used for analysis to
improve patient care and efficiency. Furthermore, the data collection and
aggregation have already been paid for by the public purse. But because
of the commissioning model used, with individual trusts contracting to
the data aggregation company used, this data is not available for open
audit.

Box 3: NHS Improvement and the Model Hospital

NHS Improvement is responsible for supporting trusts to “give patients
consistently safe, high quality, compassionate care within local health
systems that are financially sustainable.”32 The Carter report of 2016
asserted that there were £5bn worth of potential savings due to
unwarranted variation in NHS hospitals33 and recommended the
development of benchmarks. In response, NHS Improvement launched
its Model Hospital programme, including a “digital information service”
allowing trusts to explore variation and identify any areas for
improvement. The Model Hospital data includes a range of measures,
including some that relate to medicines, derived from the DEFINE data.
But again, access to the Model Hospital data is restricted for NHS trusts
and limited sharing within NHS England and NHS Improvement; no other
individual, organisation, or research team is permitted access.
Furthermore, no trust can identify any other trust in the data.33 -35

The risks of limiting access to secondary care data
Restricted access presents multiple problems. Firstly, it prevents
analytic work by teams with the skills and creativity needed to
generate actionable insights for diverse groups of users. A recent
survey reported data access as a key barrier preventing early career
NHS pharmacists using data to inform practice.22 Commissioning
is spread across hundreds of regional organisations, and all need
data to help plan, understand, and improve services. Even clinical
commissioning groups are unable to access some NHS hospital
medicines data, with occasional exceptions. These are the very
organisations responsible for commissioning services from NHS
hospitals and that pay for the medicines prescribed in NHS
hospitals.40

Secondly, closedworkingmodels also create barriers to verification,
critical review, and collaborative improvement of analytic work.
Rx-Info claims that it has saved one trust £110 000 a year, but there
is no access to the data used, no clear explanation of the methods
used, and nothing to identify the trust in which this saving was
reportedly made.41 NHS Improvement claimed that its Model
Hospital service had supported savings of “£324million in one year”
on prescribing costs alone42 but initially gave no detail on the
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analytical methods to produce this figure. They later shared an
online webinar and one page diagram, after we raised concerns,
giving minimal information on the methods used.43

Because the analytical work by IQVIA, Rx-Info, and NHS
Improvement is done behind closed doors, its quality and character
are unknown. It cannot be critically reviewed and improved by
otherswith complementary knowledgeandexpertise indata science
or prescribing and is therefore likely to miss opportunities for
improving patient care. Conversely, if the work is excellent, nobody
can learn from the methods. This falls far short of the vision for
open approaches in the NHS set out by the secretary of state for
health and social care.44 It also falls far short of standard practice
in medicine and academia more broadly: although academic
researchers show mixed compliance with contemporary standards
on sharing data and full analytic code,45 it is inconceivable that
any substantial claim in medical research could be made without
disclosing details of the analytical methods used.

Thirdly, restrictions around data sharing impede innovative
approaches to improving quality, safety, and cost effectiveness
usingmedicines data. Independent researchersworking onprimary
care prescribing data have identified whole new categories of cost
savings,10 novel informaticsmethods,46 and researchon the reasons
for slowand rapiduptake of evidence in clinical practice.15 Hospitals
arewhere new treatments aremost likely to beused andwhere costs
are growing fastest; they are therefore where this kind of
collaborative analysis is most needed, but it is currently prevented
by data access barriers.

Lastly, data access barriers prevent public and independent external
scrutiny of hospital activity. Although publicly accessible data can
be uncomfortable for organisations and requires thoughtful
handling, thoughtful public scrutiny on public services can help
build better quality, safer, and more cost effective care.

Arguments against sharingmedicines data
We have struggled to find good arguments against a more open
approach to hospital data. It could plausibly be argued that
commercial confidentiality around the price negotiated by each
hospital for certain medicines may help to reduce acquisition costs;
but even with these cost data partially withheld, usage volume data
alone could generate potentially transformative insights on quality
and safety of prescribing.

It could plausibly be argued that even aggregated medicines data
might occasionally identify the treatment choices of patients with
rare conditions; but this could readily be addressed with small
number suppression or by sharing data confidentially with named
third parties. Furthermore, the InformationCommissioner has ruled
on the same issue in primary care, finding that the odds of
re-identification are low and present no barrier to sharing.47

We recognise concerns about inappropriate analyses being used to
create public anxiety. But we also note that the only prominent
recent example of prescribing data being used in this way came
from the Care Quality Commission, a national government agency,
which used prescribing data in its public Intelligent Monitoring
programme to inappropriately label one in six general practices as
“failing.”48 -50 In our view this risk is best mitigated through better
education and better management, with occasional missteps
balanced against the benefits. We are aware of no further good
arguments against sharing medicines data but would welcome an
open discussion with those who either oppose or deprioritise such
sharing.

How can we get hospital medicines data shared?
As we have argued, although access to medicines supply data is
discussed as a technical issue, in reality the data is already
aggregated. The barriers to wider use are cultural, social, and
political, rather than technical.

We offer three possible solutions. The NHS could seek to modify
the current contracts between NHS hospitals and Rx-Info and
negotiate for that existing dataset to be shared with NHS and
academic partners. Alternatively, the NHS could seek to acquire
this company, which has legitimately invested in gathering and
aggregating the information. If both negotiations are unsuccessful,
we suggest that the NHS should learn lessons, move on, and pay
for the aggregation work to be done twice, as the cost burden is
modest. Hospitals could simply be compelled to share data, for
national aggregation into an open dataset, through an Information
Standards Notice, as with numerous other datasets.51 Data
aggregated at the level of hospitals could then be shared openly,
in the same way that practice level primary care prescribing data
is shared.

Better analytics for the NHS
In our view, the issues around secondary care medicines data
exemplify broader shortcomings around better use of data.
Responsibility for theseproblems clearly doesnot liewith individual
commercial vendors such as IQVIA or Rx-Info. The UK has made
huge investments to support using NHS data to improve care. But
this has largely gone into esoteric “blue skies” and academic
research52 rather than meeting current service needs. In addition,
as we argue above, a culture of conducting analytics for service
improvement behind closed doors has held back both innovation
and delivery. As a result, we have failed to unlock the potential in
huge volumes of existing NHS administrative data.

We think the NHS should abandon its current closed approach,
embrace a culture of modern, open methods around analytics, and
support diverse teams to compete in generating new insights to
improve patient care. This will require a more energetic approach
to sharing data and a modest reshaping of the current analytic
spend. Specifically theNHSor theDepartment forHealth andSocial
Care could run open competitive funding calls for teams to produce
operational research insights,modelledonconventional competitive
academic funding, so that diverse teams of data scientists and
clinicians can compete over the best way to use NHS data for service
improvement. Funds should be contingent on recipients publishing
their methods and sharing their code as open source. This modern,
open approach will not only support verification and reach, it will
also support practical learning in the workforce.

This approach could pay dividends far beyond medicines data to
diverse areas such as bed management, referral pathways, and
blood test ordering, to make the NHS a world leader in data driven
care. The barriers to this opportunity are not technical, and delivery
would be swift.

Conclusion
Commentators, clinicians, funders and policy makers should be
cautious about assuming that technical challenges are the barrier
to better use of data. Hospital medicines data is one clear example
of how cultural and political barriers continue to block high value
analytic work that would rapidly improve patient care. The NHS
shouldpromotedata sharing andactively embrace an environment
where teams of analysts can compete in generating new insights to
improve patient care.
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Key messages

• The NHS has some of the richest health data in the world, but access
barriers are blocking its use

• Detailed primary care medicines data is openly shared and has
supported a rich ecosystem of approaches to improve quality, safety,
and cost effectiveness of patient care

• Detailed hospital data is no more sensitive and is already aggregated
in multiple locations, but access is being needlessly restricted

• Hospitals use the newest and most expensive medicines and thus
hold the greatest opportunities to manage variation in treatments
and costs

• Hospitals have seen the fastest expansion in costs from £4.2bn to
£8.3bn over six years

• Policy makers are keen to use data to improve care, but this can only
happen when unnecessary access barriers are lifted
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