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Introduction

Electronic healthcare records from the UK are accessible to researchers via several platforms, but
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these platforms typically include data from a limited subset of health and care services. The Kent
Integrated Dataset (KID) provides insight into system-wide health and care utilisation for the whole
population of Kent and Medway.

Processes

The KID uses pseudonymisation-at-source to link patient-level records from services including general
practices, hospitals, community health services and social care. Data is refreshed monthly and
processes to monitor data quality have been developed.

Data contents

For each episode of care, the KID includes date of the episode, the type of service accessed, the
cost of the episode and clinical information such as the health condition being treated and results
of diagnostic tests. The dataset also includes contextual information such as the neighbourhood
deprivation.

Conclusions
The KID is a unique and rich dataset available to researchers who are investigating a broad range
of public health questions. It provides system-level insight into patient journeys and care utilisation

and supports commissioning based on patient needs.

Background

Research using electronic health records in the
United Kingdom

The United Kingdom has a long history of research based on
electronic healthcare records (EHRs). Large samples of pri-
mary care data are available from several databases. The Clin-
ical Practice Research Datalink, formerly the General Practice
Research Database, now includes records of over eleven million
patients, with linkage to hospital records, cancer registries, so-
cial deprivation information and cause-specific mortality (1).
Over 1000 studies have been published based on this resource,
including classical risk factor epidemiology, health services re-
search and randomised controlled trials that use EHRs to mea-
sure outcomes. Similarly, The Health Improvement Network
(THIN) (2) and QResearch (3,4) databases capture records
from subsets of general practices.

Following the examples of Welsh and Scottish whole-
population EHR research centres (5,6), some local areas in
England are seeking to create data platforms that cover their
whole population and incorporate data from a broad set of
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public services. This approach to EHR platforms offers new
opportunities to (a) research social patterns in health and
healthcare use, (b) map patients’ pathways across multiple
organisations, (c) evaluate the impact of interventions and
changes to services across multiple organisations, and (d) un-
derstand the efficiency and effectiveness of a whole care sys-
tem. While they are used to support healthcare planning,
such data platforms provide a largely untapped resource for
research. The Kent Integrated Dataset (KID) is a relatively
mature exemplar of such a population-level linked dataset,
covering almost two million residents in South East England.
For researchers, the KID makes two important additions to ex-
isting EHR resources in England: it includes data from a wider
range of health and care services and it covers the entire local
population.

Initiation of the project

The purpose of the KID is to provide planners in Kent and
Medway with insight into population health and system-level
use of services. It aims to integrate data from health and so-
cial care providers and therefore allow analysis of the ‘patient
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journey' or ‘citizen journey’. This is a shift from the tradi-
tional approach of collecting and analysing data at the level
of organisations. In addition to providing information about
utilisation of health and social care services, the KID includes
information about individuals’ socioeconomic and environmen-
tal contexts, allowing insight into the wider determinants of
service use and health.

Start-up funding was provided through NHS England'’s
‘National Long Term Conditions Year of Care’ programme
from 2013-2016. Two objectives of this funding were (a) to
carry out detailed analyses of the prevalence of multi-morbidity
and associated costs in health and social care, and (b) to pro-
vide a dataset for planning and evaluating an integrated care
service in Kent. After this programme ended, Kent County
Council and local National Health Service (NHS) commission-
ers agreed to continue developing the KID to support the long-
term approach of ‘place-based commissioning’ (7).

About Kent and Medway

The KID covers Kent and Medway, an area of South-East
England with a population of approximately 1.8 million in mid-
2015 (8). It includes urban and rural areas (figure 1, map).
The population is varied, with areas in the west generally more
affluent than the east. Deprivation is concentrated in urban
areas and particularly in coastal towns. Life expectancy ranges
from 73 years in the most deprived area to 90 in the least de-
prived area (9). Like most areas of the UK, the average age
of the population is increasing.

The KID draws on data from public services in Kent and
Medway (see ‘data contents’, below). Most healthcare in Eng-
land is provided through the taxpayer-funded NHS, which is
free at the point of use. Individuals register with local fam-
ily doctors, who are the gatekeepers to secondary and ter-
tiary care. The majority of the English population use publicly
funded healthcare; estimates suggest that only 3% of primary
care (10) and 9% of acute hospital care (11) is paid for by
patients (for example through insurance or direct payments).
Local government is responsible for social care, which includes
providing funding for personal care in residential care homes
and clients’ own homes.

Processes

Source and linkage of datasets

The KID comprises individual-level linked EHRs from the fol-
lowing services located in Kent and Medway: primary care
providers (including general practices, out-of-hours providers
and walk-in centres), community health providers, mental
health services, acute hospitals (including accident and emer-
gency, inpatient and outpatient episodes), public health ser-
vices, adult social care and palliative care hospices. The
dataset includes records of interactions between residents of
Kent and Medway and these services.

Each service provider/data owner has securely uploaded
data monthly since April 2014. The data is processed by the
KID team and is available for use within three months of being
originally recorded.

Across the NHS and many social care providers, individ-
uals are given a unique identifier in the form of a 10 digit
‘NHS number’. An encrypted version of this identifier is used
to link individuals across the constituent datasets. Names
are excluded and other potentially identifiable information is
coarsened to prevent re-identification of individuals. For ex-
ample, dates of birth are replaced by single-year-of-age and
postcodes are replaced by Lower Super Output Areas (a geo-
graphical area covering approximately 1500 residents).

Data validation and quality checks

Data owners are responsible for validating and checking the
quality of data before it is fed into the KID. These processes
have been developed for purposes such as invoicing commis-
sioners, and are carried out by the data owners’ analysts. After
each monthly upload to the KID, the data owners check that
the correct total number of records is registered in the KID.
The KID team then runs five checks on each ‘service function’
(primary care, social care, hospitals, etc.) to monitor data
quality; these checks are summarised in Table 1.

Governance

The principles in the design of the KID's governance have been
that (a) the organisations that contribute data should partici-
pate in the development of the dataset and (b) the uses of the
KID should benefit service planning and improve the health
and wellbeing of residents and patients in Kent and Medway.

The KID is overseen by a steering group that includes rep-
resentatives of Kent County Council and local health com-
missioners. Sub-groups consider issues such as information
governance, development of the dataset and considering appli-
cations for use of the data. Kent County Council public health
team provide day-to-day administration and project manage-
ment. Patients can opt-out of contributing to data to the KID
by informing their GP surgery that they do not want their data
to be shared with external organisations.

Data contents

Variables

All organisations submitting data include the following infor-
mation about each episode of care: the date of the episode, the
type of service accessed, the cost of the episode/interaction
and clinical information such as the health condition being
treated. Each dataset also includes further fields, specific to
the type of care delivered. The dataset includes many vari-
ables and a full set is available on request. Table 2 shows
selected datasets that feed into the KID and example vari-
ables included.
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Figure 1: Geographical location and population density of Kent and Medway
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Table 1: Monthly data quality checks for the Kent Integrated Dataset

Data receipt

Data quantity

Data accuracy and completeness

1. Al participating organisations have
provided data for each of their service
areas”

2. Data received is stable over time (i.e.
within expected stochastic tolerances for
month-to-month changes)

3. Data volumes are comparable with ex-
ternal reference data, such as published
numbers of hospital admissions, accident
& emergency attendances and GP consul-
tations.

4. All data items include key variables
(such as those listed in the ‘data contents’
section)

5. Coding of events (such as Read Codes)
appears consistent across data providers

* ‘Service areas’ refer to services provided by participating organisations. For example, hospitals contribute data for a wide range
of inpatient, outpatient and emergency services.



Table 2: Selected datasets included in the Kent Integrated Dataset

Dataset Source system Linkage Example variables

Primary care EMIS and Vision clinical NHS number The site of consultation (surgery, home or telephone)

(general practices) computing systems R o o _ )
Clinical information; including diagnoses, diagnostic tests and results, vac-
cinations, prescriptions, referrals, records of risk factors (such as alcohol,
tobacco and blood pressure)
Staff type (‘doctor’ or ‘other’)
GP practice code (can be linked to practice characteristics)

Social care SWIFT NHS number Care package type

(Kent County Council)

Secondary Care

(Acute NHS Trusts located in Kent)

Secondary Uses Service

(available for 94% of cases)

NHS number

Client category type (e.g. ‘Adult Learning Disability’)

Type of episode (emergency, admitted care, outpatient care)
Length of admission

Discharge location

Causes of admission (using ICD-10 diagnoses)

Type of procedure (such as operation) received, if relevant



Dataset Source system Linkage Example variables
Community health services CIS NHS number Type of service provided
(Kent Community Health NHS o ]
Foundation Trust) Description of treatment received
Referral source
Mental health Servelec RiO NHS number Type of service provided
(Kent and Medway NHS and Social Care L )
Partnership Trust) A classification of mental health need, based on severity and type of
mental health problems(12)
Out of hours CLEO NHS number Location of consultation (phone, walk-in centre, home visit)
IC24
( ) Outcome (e.g. GP referral, hospital episode)
Population register Derived from other datasets NHS number Age
Sex

LSOA of residence
Index of Multiple Deprivation decile(13) of LSOA of residence

Commercial geodemographic segmentation at household level: Mosaic
and ACORN

Pseudonymised Unique Property Reference Number, allowing members
of the same household to be linked
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The primary care data is one of the richest sources of clin-
ical information in the KID. It includes a wide range of events
such as diagnoses, referral letters, prescriptions, and requests
and results for diagnostic tests. The data is encoded using
the Read Code System (which will be replaced by SNOMED
codes in 2018), which is a taxonomy of clinical terms used
to record patient findings and procedures in primary care IT
systems.(14) Consultations in primary care often have multi-
ple Read Codes, which can be linked via a unique consultation
identifier. The data do not include free text consultation notes.

All episodes of care include an estimate of the cost of the
episode. The methodology for estimating costs differs between
datasets and typically relates to the type of service provided.
The costs of primary care interactions are taken from Personal
Social Services Research Unit ‘Unit Costs' (15), a compendium
of estimated unit costs in health and social care based on data
such as salary scales, consultation length and typical overhead
costs. The appropriate unit cost is selected using the location
(telephone, surgery or home visit) and the type of healthcare
professional delivering the service. Costs of secondary care
services are taken from national NHS tariffs (which dictate
the amount paid to NHS hospitals by NHS commissioners for
each episode of care). Methodologies behind the costs in each
dataset are available on request.

Quantity and completeness of data

The KID is a dynamic dataset and the steering group regularly
considers new sources of linked data. As of December 2017,
221/238 (93%) primary care providers in Kent and Medway
have agreed to submit data. Table 3 shows the rate of service
use recorded in the KID.

There are known and quantified data gaps in the KID, in-
cluding data for individuals who have declined to share their
information outside of their GP surgery (2.3% of patients at
the time of publication) and some ‘sensitive’ data in primary
and secondary care datasets, including data relating to sexual
health, suicides and children’s social care. In addition, the KID
excludes hospital care that is not funded through national NHS
tariffs, such as privately funded care (though care provided in
independent providers and funded by the NHS is included),
and records of Kent and Medway residents’ interactions with
health and care providers that are located outside of Kent and
Medway.

Example uses

This section includes three examples of analyses that have
been undertaken using the KID.

Economic analysis of frailty

International guidelines recommend routine identification of
frailty to provide evidence-based treatment (16), but many
available tools require primary data collection from patients.
An electronic frailty index (eFl) has been developed by Clegg
et al. (17), based on linked electronic health records, allowing
healthcare professionals to draw on routinely available data to
generate a frailty score. The process uses primary care data

to count ‘deficits’, including symptoms, conditions and dis-
abilities, in people aged 65 and over. This generates a frailty
score, which can be subdivided by severity. This method has
been used in the KID and extended to include costs of care,
allowing an economic comparison between frail patients and
patients of the same age who are not frail.

Estimating prevalence of rare conditions

Disease registers for the 20 most common long-term conditions
are routinely maintained in primary care, incentivised through
a national scheme known as the Quality Outcomes Frame-
work. The KID is being used to estimate prevalence of less
common conditions such as acute macular degeneration and
autism spectrum disorders, supporting decisions about funding
of specialist treatment.

Comparing risk of non-elective hospitalisation
by general practice

The KID has been used to measure the risk of non-elective (i.e.
unplanned) hospitalisation among patients of general practices
in Kent and Medway. Practices were grouped according to
their age structure and deprivation to allow for valid compar-
isons. A relatively high risk of hospitalisation compared to
peer practices may suggest a need to review community care
for people with long-term conditions.

Strengths and limitations

The strengths of KID as a research resource lie in its popula-
tion coverage, service coverage, variety of variables, timeliness
of data availability and the use of a unique reference num-
ber for linkage. First, it includes a complete list of patients
registered with GP surgeries in Kent and Medway, providing
whole population coverage. While some groups are less likely
to be registered with a GP, such as young adult men and mi-
grants, previous research has indicated that 99% of the UK
population is registered with a GP (18). Second, the KID
covers more services than many available EHR research plat-
forms, with community health, mental health and social care
providers typically not included in existing EHR research plat-
forms. Third, it includes many variables that allow for new
studies of aetiology and health care services. In particular,
all datasets include the cost of the episode, allowing for eco-
nomic modelling. Fourth, the data platform is updated reg-
ularly. Data is updated monthly and is available for research
within three months, providing planners and researchers with
opportunities for rapid evaluation of service changes. Finally,
the unique reference number used across all datasets allows
individual patients to be tracked across services and primary
care practices, providing insight into the paths that patients
take across the health and social care system. This also leads
to high-quality linkage with low risk of errors.

The limitations relate to data quality, the exclusion of mor-
tality data and generalisability of the data. First, data quality
is variable and differs across participating organisations. An
understanding of the sources is required to design research
appropriately. For example, GP Read Codes provide a large
amount of information about consultations, but should be used
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Table 3: Rate of service use recorded in the Kent Integrated Dataset, by age group, 2015-2016

Patient age group

0-15 16-34 35-59 60+ All ages

Population (mid-2015) (8) 347,950 417,076 594,434 441,751 1,801,221
Rate of service use per 1000 persons

Primary care consultations” 2,482 2,846 3,704 6,618 3,973
Adult social care interactions n/a 98 130 538 197
Hospital admissions 152 149 193 514 254
A&E attendances 342 339 251 363 316
Community health contacts 564 263 345 2,310 850
Adult mental health services contacts 3 399 392 365 312
Out-of-hours consultations 121 80 54 114 88

*The rate of primary care consultations is based on a subset of primary care practices that supplied data in from April 2015-March

2016.

with care because they are not always recorded consistently
and the way they are used may change over time (19). Sim-
ilarly, in the UK, only around half of attendances at a hospi-
tal emergency department have a valid diagnostic code (20),
partly because the service is self-referral and many patients
are not considered unwell. Second, the KID is not linked to
the UK’s official mortality records. A significant proportion of
deaths can be identified from the constituent datasets, includ-
ing patients who die in hospital (42% of deaths in Kent and
48% of deaths in Medway in 2015(21)) and those whose death
is recorded on general practice clinical systems. However, the
timeliness of these data is not currently known and the data
may not include the date or cause of death. Finally, researchers
should bear in mind that the service utilisation recorded in the
KID may differ from populations in other regions and coun-
tries.

Data access

Licensed access to the KID for research purposes is available
on condition that the research is likely to provide some ben-
efit to the Kent and Medway health and care economy. Re-
searchers should contact Dr Abraham George, Consultant in
Public Health and lead for the KID at Kent County Coun-
cil, who can advise on whether the research objectives fit
the allowed purposes of the KID and how to make an ap-
plication (see corresponding author for contact details). Cur-
rently, individual-level data can only be viewed and analysed
on Kent County Council’s computer systems, with access pro-
vided physically at Kent County Council or via a secure remote
desktop.

Conclusion

The KID is extremely rich in terms of the services that con-
tribute data and the variables that are available. It provides
opportunities for new analyses of patient journeys across differ-
ent health and care providers and new epidemiological insight
into the wider determinants of health. To date, the data has
been mainly used to support healthcare planning and is rela-

tively untapped for research purposes. The quality and depth
of the data varies and an understanding of the data sources
and structured terminologies (such as ICD-10 codes in hospital
data and Read codes in primary care) is required to design re-
search appropriately. With support from local partners, linked
datasets such as the KID can provide powerful support for
joined-up planning of services and new research opportunities.
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