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SUMMARY
The Department of Health and Scottish Executive are currently undertaking independent
reviews of allergy services in England (and Wales) and Scotland. Each review will assess the
disease burden posed by allergic problems, involving secondary analyses of routine National
Health Service (NHS) datasets. Major suggestions for re-structuring and/or re-focusing the
NHS efforts to better deal with allergic disease are anticipated. The UK has some of the best
datasets of routine health data in the world, but despite their strengths, they have important
limitations. These include gaps in data collection, particularly in relation to monitoring of
Accident & Emergency and out-patient consultations, and in-patient prescribing, thereby
resulting in considerable under-estimates of hospital workload. The current gaps in service
monitoring are likely to under-estimate the burden and workload associated with allergic
problems, particularly in secondary care. One major limitation of existing data sources is the
general inability to link individual patient level data between different datasets. By unlocking
this potential there are very considerable potential gains to be made. Data linkage techniques
currently being developed in the UK offer exciting new possibilities of looking across the
primary-, secondary- and tertiary-care interfaces and also assessing short-and long-term
social and educational outcomes in relation to allergic disorders. The current reviews of
allergy services being undertaken need to be cognisant of these inherent limitations of
existing data sources and would do well to recommend strategic initiatives that could
enhance the availability, accessibility and quality of these datasets. Ideally, this should
include investment in central data repositories staffed by teams with the necessary technical
and statistical expertise, which would also take responsibility for progressing data linkage
capabilities.

Background

The Department of Health and Scottish Executive are
currently undertaking independent reviews of allergy ser-
vices in England (and Wales) and Scotland, these being
mounted in response to public, professional and UK Parlia-
mentary Health Select Committee concerns about the
quality of care being delivered to patients with allergic
problems [1–3]. Both governmental reviews will be under-
pinned by an assessment of the disease burden posed by
allergic problems, these involving secondary analyses of
routine National Health Service (NHS) datasets. Major
suggestions for re-structuring and/or re-focusing the NHS
efforts to better deal with allergic disease are anticipated.

The United Kingdom has some of the best datasets of
routine health data in the world and these are increasingly
being used for important epidemiological studies (see,
e.g., [4–10]). Analyses of some of these sources of data
were, for example, used to estimate the United Kingdom
disease burden posed by allergic disorders as reported
previously in this journal [11]. Despite their many
strengths, existing datasets remain under-exploited, this
most probably reflecting a combination of lack of aware-
ness of the types of data available, coupled with a dearth
of expertise in handling and manipulating such data.

In this editorial, we aim to provide an overview of the
main sources and types of data on allergic problems avail-
able to researchers and service planners, assess the relative
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strengths and limitations of existing datasets and highlight
important developments in data linkage techniques, which
could, if strategically supported, greatly enhance the types of
epidemiological and public health questions that these
sources of routine data could help answer.

Main data sources for allergic diseases

The main types of routine data available on allergic
conditions are outlined in Table 1. In England, some
datasets are available from the Office of National Statistics
(ONS), the government agency that holds detailed
national economic, social and health information, but
others need to be obtained from specific agencies. In
Scotland, data can be obtained primarily from one re-
source: the Information Services Division (ISD) of NHS
National Services Scotland.

Below, we summarize the salient features of some of the
main datasets available.

Hospital admissions

Hospital Episode Statistics contain information on cause
and duration of hospital stay, by financial year, on
patients admitted to and treated in hospitals in England.
Information is also recorded on the type of admission
(emergency, routine or transfer) and discharge destina-
tion. All diagnostic data are coded using the International
Classifications of Disease (currently ICD-10) and can be
used, for example, to study geographical variations in
allergic disease pattern, understand disease aetiology and
investigate disease trends over time [12–14].

The ISD captures similar data for Scotland, but a key
strength of the Scottish dataset is the internal linkage of
hospital episode statistics, which allows individual epi-
sodes to be aggregated into continuous inpatient stays;
this dates back to 1989 in Scotland, but was only
nationally introduced in England last year. Multiple
admission records for individuals can therefore be linked
with each other and also with subsequent death data from
General Register Office for Scotland (GROS).

Primary care consultations

Practice Team Information (PTI) is a Scottish-wide system
for the collection of primary care data from a sample of
Scottish general practices serving around 6% of the
population. Information is collected from the whole gen-
eral practice team, including general practitioners, and
practice/community nurses. This system was developed
from Continuous Morbidity Recording (CMR), which col-
lected data only from contacts with general practitioners.
Information on the number of primary care contacts for
allergic conditions can be obtained and can therefore be

used to estimate the prevalence of allergic diseases at a
national (Scottish) level [15]. For asthma and other
allergic problems, data start from 2001.

Similar, but not identical, data resources for England
and Wales include the Royal College of General Practi-
tioners’ Weekly Returns Service that captures mean
weekly general practitioner episodes for asthma, hayf-
ever/allergic rhinitis (AR) and atopic dermatitis-related
conditions in England and Wales.

Additionally, recently available data from the Quality
and Outcomes Framework (QOF) can be used to estimate
the prevalence of asthma, but do not at present provide
details on any other allergic conditions.

Aggregated primary care databases offering detailed
individual patient data

Other database resources that could be used to explore
allergic disease incidence and prevalence, and also disease
aetiology and outcomes, include the General Practice
Research Database (GPRD), QRESEARCH, Doctors Inde-
pendent Network (DIN) and the Independent Medical
Services (IMS) (see Table 1).

The GPRD division is a dedicated multi-disciplinary
team based at the Medicines & Healthcare products
Regulatory Agency (MHRA) in London who operate the
GPRD; this represents the gold standard of longitudinal
anonymized patient databases from primary care. There
are several ways to access the Full Feature General
Practice Research Database (FF-GPRD), either as datasets,
through commissioned research and reports or through
secure on-line access (eg. 16).

QRESEARCH is a relatively new UK-wide general prac-
tice database derived from the electronic health records of
over 9 million patients throughout the United Kingdom
[17]. Data come from 519 general practices using the EMIS
clinical computer system and include information from
patients who are currently registered with the practices as
well as historical patients who may have died or left.
Records extend back to the early 1990s, making it one of
the largest and richest general practice databases in the
world.

The DIN system has been accumulating individual
(de-identified) UK patient records for 10 years, producing
a database greater than 50 million patient years in total
size. The database is a direct download of normal clinical
activity [18].

IMS health specializes in the collection and interpreta-
tion of anonymized health information. They have secure
databases that are used by governments and other public,
professional and educational bodies. IMS have developed
a secure intranet for community pharmacy, to which more
than one-third of pharmacists are now connected, and
also a hospital bed management system.

�c 2006 Blackwell Publishing Ltd, Clinical and Experimental Allergy, 36 : 866–871

Exploiting the potential of routine data 867



Table 1. Examples of UK databases containing allergic disease data

Data source Description

England
Office of National Statistics (ONS) The government agency responsible for compiling and analysing the UK’s key economic and social

indicators. The site holds detailed data that can be downloaded free of charge. This includes the
Longitudinal Study (LS) for England and Wales

Prescription Cost Analysis (PCA) PCA data are based on information obtained from prescriptions sent to Prescription Pricing
Authority (PPA) for payment. GPs, dentists and hospital doctors who write prescriptions are included
provided they were dispensed within the community. These data do not cover items dispensed in
hospital or on private prescriptions. Prescriptions written in England, but dispensed outside England,
are not included

Hospital Episode Statistics (HES) The Health and Social Care Information Centre (HSCIC) is responsible for the HES database, which
contains personal, medical and administrative details on all patients admitted to, and treated in NHS
hospitals in England

Royal College of General Practitioners Weekly
Returns Service (RCGP WRS)

Records weekly consultations for selected diseases from 72 general practices in England and Wales

Scotland
Information Services Division (ISD) ISD is Scotland’ national organization for health information, statistics and IT services. Data

relevant to allergic diseases include: 1. Practice Team Information – data on consultations in a
representative sample of Scottish Practices; 2. Prescription Cost Analysis; 3. Data on asthma from
the General Practice Quality and Outcomes Framework (a quality initiative that produces
information as a by-product); 4. Information on hospital discharges linked to information on deaths
provided by the General Register Office for Scotland (GROS)

Primary Care Clinical Informatics
Unit – Research (PCCIU)

PCCIU collects data from practices participating bi-annually in the Scottish Programme for
Improving Clinical Effectiveness in Primary Care (SPICE) and currently has a database of more than
300 practices (about 1.8 million patients). A database of all data available in primary care
(anonymized to patient month of birth, sector-level post code with names and addresses removed)

The Scottish Longitudinal Study (SLS) The SLS is a large-scale linkage study that has been created by using data available from current
Scottish administrative and statistical sources. These sources include census data, vital events data
(births, deaths, marriages), NHS Central Register (NHSCR) data (migration in or out of Scotland) and
NHS data (cancer registrations and hospital discharges)

GROS A complete population registration system. Routine mortality data for all causes including asthma
and other respiratory diseases are available by age and sex. The GROS produces annual routine
statistics on numbers and causes of deaths classified using ICD-9 and ICD-10 codes

England and Scotland
ONS population and mortality ONS produces annual routine statistics on numbers and causes of deaths in England, Wales and

(using data supplied by GROS) Scotland
General Practice Research Database (GPRD) The GPRD Division is a dedicated multi-disciplinary team based at the Medicines & Healthcare

products Regulatory Agency in London. This is an anonymised patient longitudinal database of
primary care records

Doctors’ Independent Network (DIN) DIN comprises of over 1500 GPs in 3501General Practices. The DIN system has been accumulating
individual (de-identified) UK patient records for 10 years, producing a database of greater than 50
million patient years. The database is a direct download of normal working activity

International Medical Service (IMS) Health The IMS specializes in the collection and interpretation of anonymized health information,
often being the only source of information on aspects of medicine utilization within and
outside the UK, as well as across Europe. These complex, secure, databases represent an
important source of insight into the management of disease and are used by governments,
drug safety organizations, public health institutions, universities, professional medical
bodies, professional pharmacy bodies, industry and patient organizations across the
world

Q-RESEARCH A UK-wide general practice database. It is a large database derived from anonymized health records
of over 9 million patients. Data come from 519 general practices using the EMIS clinical computer
system

NHS, National Health Service; ICD, International Classifications of Disease.
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In Scotland, additional data sources include the Primary
Care Clinical Informatics Unit (PCCIU), the GROS and the
Scottish Longitudinal Study (SLS) (see Table 1). The PCCIU
collects data from practices participating bi-annually in the
Scottish Programme for Improving Clinical Effectiveness in
Primary Care (SPICE) and currently has a database of more
than 300 practices (about 1.8 million patients). The data
extraction process captures patient-anonymized data re-
flecting the computerized clinical record.

The GROS is a complete population registration system.
Routine mortality data for all causes including asthma
and other respiratory diseases are available by age and
sex. The GROS produces annual routine statistics on
numbers and causes of deaths classified using ICD-9 up
to 2000 and then ICD-10.

The SLS is a large-scale linkage study that has recently
been created by using data available from current Scottish
administrative and statistical sources. It is hoped that this
will become available for use in early summer 2006. The
SLS is a replica of the England and Wales Longitudinal
Study (LS), which has been running successfully for the
past 30 years.

Community prescribing

In England and Wales, Prescription Cost Analysis (PCA;
Table 1) includes data provided by the Prescription Pricing
Authority (PPA) but does not include data for items
dispensed in hospital, private prescriptions or those dis-
pensed outside England and Wales. The ISD also provides
data on prescriptions, which contain information on items
dispensed by community pharmacists, dispensing doctors
and appliance suppliers. Prescription data have details of
the number of items and the gross ingredient cost of all
prescriptions dispensed in the community. These data are
useful for assessing overall community prescription costs
for allergy and also for allowing comparisons with other
disease areas such as cardiovascular conditions.

Survey data

Although not technically routine data, repeat national
survey data also consist of useful information that can be

used to inform research into allergic disease (see Table 2).
Several UK surveys provide online access to detailed
information pertaining to lifestyle, household and indivi-
dual characteristics, most notable of which are the English
and Scottish Health Surveys, which are periodically re-
peated. More specifically, Morbidity Statistics in General
Practice (MSGP) is a series of surveys of general practice,
which can be used to assess overall general practice
consultation rates for allergic problems and has, for
example, recently been used to look at variations in
consultation rate by migrant status [19].

Limitations of existing datasets

Despite the many strengths of existing UK datasets, there
are a number of important limitations. These include
obvious gaps in data collection, particularly in relation
to monitoring of Accident & Emergency and outpatient
consultations, and inpatient prescribing, thereby result-
ing in considerable underestimates of hospital workload
[11]. Similarly, there are also deficiencies in relation
to measure community workload, such as use of ambu-
lance services, walk-in centres and out-of-hours consul-
tations with NHS Direct and NHS 24. The fact that ‘over-
the-counter’ sales of drugs are not routinely recorded
makes it difficult to estimate the true burden posed
by AR. There are also generic issues across datasets, such
as the poor recording of ethnicity, making it very
difficult to assess ethnic variations in disease epidemiol-
ogy or outcomes.

There are practical difficulties in accessing data, parti-
cularly in England, as the absence of a central source
means that datasets have to be obtained individually from
each data source. For example, PCA, Hospital Episode
Statistics and MSGP all need to be separately procured.
Accessing data is more convenient in Scotland where the
majority of data are stored centrally and can be obtained
from the ISD.

Perhaps the greatest limitation of existing data sources,
however, is the general inability to link individual patient-
level data between different datasets and it is through
unlocking this potential that there are very considerable
potential gains to be made (see Table 3).

Table 2. Examples of survey data available

Survey Details

Scottish & English Health Surveys A series of national surveys of the Scottish/English population aged between two and 74 living in private
households. The Scottish Health survey produces national-level estimates, but provides only limited local
information

Morbidity Statistics in General
Practice (MSGP)

A decennial series of surveys of general practice. MSGP4 was a national survey of 60 general practices in England
and Wales in 1991/1992 covering 1% sample of the population (over 500 000 patients)

Economics and Social Data Service
(ESDS)

Available via the UK Data Archive (UKDA): the General Household Survey Annual Population Survey and The
Labour Force Survey. Detailed data coverage on household, family and individual information
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Future directions: data linkage

Data linkage techniques that are currently being devel-
oped in the United Kingdom offer exciting new possibi-
lities of looking across the primary-, secondary- and
tertiary-care interfaces and also assessing short- and
long-term social and educational outcomes in relation to
allergic disorders.

Linkage using personal identifiable information needs
careful consideration as there is an inherent potential risk
for breaching confidentiality. Important developmental
activities and demonstration projects, both in Scotland
and England, however, clearly show that such linkage is
feasible and can, with appropriate safeguards and proto-
cols, maintain the anonymity of patients.

The recently reported Scottish demonstration project
involving the linking of the ethnic code in the census and
health-care data exemplifies the steps involved in ensur-
ing safe and accurate data linkage [20]. With approval and
permission from the Privacy Advisory Committee, the
Scottish Multi-Centre Research Ethics Committee and the
GROS, ethnicity data from the census were linked with
unique Community Health Index (CHI) numbers and then
with the Scottish Morbidity Record, which had previously
been augmented with mortality data. In order to convert
the CHI number into a code that ensures it is impossible
to reverse the process, a one-way encryption algorithm
was used. Consequently, relevant hospital and death
datasets were linked indirectly via the encrypted CHI
number, after personal identifiers and other information
not needed were discarded. This project found that it was
possible to link 94% of 4.9 million census records to a CHI
record.

A similar project is currently underway in England
investigating the relationship between asthma severity,
ethnicity and school achievement, which involves linking
geo-referenced routine datasets from primary care, edu-
cation, housing and local authorities [21]. Patient-level
data from general practices are linked with other data via
address, age and gender to produce household-level data.
This process uses a purpose-written address-matching
algorithm for linking data, a by-product of which is the
creation of a consistent set of addresses, which serve as
identifiers for linking pupils to households, their school
and general practitioner. All person-identifiable data are
removed once datasets are matched and geo-coded. If

successful, this work will offer considerable opportunities
for exploiting hitherto almost completely under-utilized
data sources held by a range of agencies to quantify the
social/non-clinical impact of an important chronic health
condition and public health problem.

Conclusions

Routine data offer considerable potential for understand-
ing the disease burden and public health implications of
allergic problems, and also important opportunities for
aetiological investigation using both case–control and,
increasingly, cohort study designs. There is also consider-
able opportunity for looking at long-term outcomes
(such as disability and death) of experimental studies
through the flagging of enrolled patients’ notes. A com-
prehensive understanding of the disease burden posed by
allergic problems does, however, require comprehensive
datasets covering all NHS contacts. The current gaps in
service monitoring are, however, likely to under-estimate
the burden and workload associated with allergic pro-
blems, particularly in secondary care. Perhaps, the most
exciting opportunity, however, lies in the possibility of
linking between routine datasets to allow a range of
hitherto unanswered questions in relation to allergic
disease aetiology and outcomes to be assessed. The
current reviews of allergy services being undertaken need
to be cognizant of the inherent limitations of existing data
sources and would do well to recommend strategic in-
itiatives that could enhance the availability, accessibility
and quality of these datasets. Ideally, this should include
investment in central data repositories staffed by teams
with the necessary technical and statistical expertise,
which would also take responsibility for progressing data
linkage capabilities.
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Table 3. Examples of the types of questions it may be possible to answer through linking individual patient data across routine datasets

How does risk of allergic disease vary by type of delivery?
Does risk of allergic problem vary by ethnic group and/or country of birth?
How many days off school/work are taken due to allergic problems?
What is the impact of hayfever on exam performance?
What are the referral rates between primary and secondary care for allergic disease?
What are the average life-time costs of treating patients with one or more allergic problems?
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