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Abstract

Electronic health records (EHR) support clinical management,
administration, quality assurance, research, and service planning. The
aim of this study was to evaluate a clinical data management programme
to improve consistency, completeness and accuracy of EHR information in
a large primary care centre with 10 General Practitioners (GPs). A
Clinical Data Manager was appointed to implement a Data Management
Strategy which involved coding consultations using ICPC-2 coding,
tailored support and ongoing individualised feedback to clinicians. Over
an eighteen month period there were improvements in engagement with and
level of coding. Prior to implementation (August 2011) 4 of the 10 GPs
engaged in regular coding and 69% of their consultation notes were
coded. After 12 months, all 10 GPs and 6 nurses were ICPC-2 coding their
consultations and monthly coding levels had increased to 98%. This
structured Data Management Strategy provides a feasible sustainable way
to improve information management in primary care.

Introduction

Managing clinical information effectively is an essential part of all
medical care

1
. Electronic health records (EHR) support clinical

management, administration, quality assurance, research, and service
planning. The Health Information and Quality Authority (HIQA) have
emphasised the need for correct and up-to-date data for the provision of
high quality clinical and social care

2
. The development of robust

clinical information systems and the increased use of EHRs has been a
priority in national health policy for over a decade

3
. Several strategy

documents
4-6

 have highlighted the importance of developing an EHR that
can be shared across health services, and the need for standardised
methods for assessing data quality

7
. For many people the majority of

their interactions with health services occur in general practice,
therefore high quality data at general practice level are essential for
establishing a comprehensive national electronic patient record

8
.

The number of computerised practices and the use of EHR by Irish GPs has
grown substantially over the past fifteen years

8
. Incentives to

computerise practices include funding from Indicative Drug Budgeting,
computerisation grants and training programmes run in conjunction with
the Irish College of General Practitioners

9
. Historically, data sources

in primary care in Ireland have developed in an uncoordinated way and
data are often fragmented, not easily accessible, and difficult to
compare across providers. The absence of basic information on the
pattern, intensity and cost of activity in primary care has been
recognised as a major impediment to the proposed shifting of resources
from secondary to primary care

10
. The establishment of a sentinel

practice network has been recommended to address this deficit of core
activity data in primary care

11
. According to primary care clinicians,

missing clinical information is common, multifaceted, likely to impact
on time and may adversely affect patients

1
. Consequently, EHR data

quality, uniformity and retrievability are key challenges in primary
care. To date, Ireland has not adopted a national standard for coding
primary care data and the use of coding by GPs is variable. Clinical
coding is a way to record structured data which are then readily
searchable by the computer system

12
. However, a number of barriers to

clinical coding have been highlighted including the limitations of
current coding systems and the level of specificity of codes available,
the skills gap, time and attention required to record structured data in
the consultation, primary care professionalsâ�� motivation, and
priorities within the organisation

12
.

Although there is overwhelming acceptance of the importance of coding as
part of general practice data management, high quality coding of
clinical data is not yet ubiquitous

13
. To address the barriers to

clinical coding and data quality, a Data Management Strategy (DMS) was
developed and introduced in a large primary care centre. The aim of the
strategy was to facilitate the recording of information in a unified,
logical and secure manner and to improve levels of coding within the
centre. This would allow for more accessible high quality information in
the EHR to support clinical management, administration, quality
assurance, service planning and research. The objective of this study
was to evaluate the implementation of the DMS among GPs and nurses with
reference to uptake of coding, impact on audit and pattern of activity
recorded over an eighteen month period.

Methods

The DMS was implemented in Livinghealth Clinic as a joint collaboration
between the Department of Epidemiology and Public Health University
College Cork & Livinghealth Clinic (LHC). LHC is an advanced primary
care centre in Mitchelstown, Co. Cork operational since November 2008
with 10 GPs, 6 nurses, a Clinical Data Manager (CDM) and a patient
database of 22,000 patients. In July 2010 a Clinical Data Manager with a
nursing background was appointed to oversee implementation of a DMS.
This role involved providing information and training on data protection
procedures, clinical disease coding and audit. The CDM monitored the
coding of consultations, provided on-going support, tailored feedback to
clinicians, and monthly practice management reports. A multidisciplinary
coding team including GPs, nurses, the CDM and the practice manager was
established. The clinical coding system ICPC-2 (International
Classification of Primary Care) was adopted as the coding standard.
ICPC-2 was introduced in 1987, and recognised by the World Health
Organisation as a classification system for recording data in general
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practice in 2003
14
. It is based on the subjective, objective, assessment

and plan method of recording the episode of care and consultation
findings. Health care professionals were encouraged to assign an ICPC-2
code at every consultation to the symptom, diagnosis, or
reason-for-encounter. This code could then be retrieved by Socrates, the
practice management software, for the purpose of monthly progress
reports and audit. In the absence of a specific code, standard codes
were discussed at the multidisciplinary coding team meeting so that all
staff were coding consistently. Recording and coding multiple problems
within the consultation was also promoted (e.g. T90/T31/A50 i.e.
Non-insulin diabetic, medical exam partial and prescription renewal).

The primary outcome was the proportion of GP and nurse recorded notes
that were ICPC-2 coded, as an indicator of levels of consultation
coding. This measure captures patient-related activity beyond
face-to-face contact, for example phone calls or writing reports.
Furthermore coding of multiple issues within a consultation is
represented in this measure. Secondary outcomes included the number of
staff engaging in regular coding and changes in levels of coded
consultation notes over time. Data on coding levels were extracted
through the GP software system over 18 months at four time points to
monitor progress - October 2011, April 2012, October 2012 and April
2013. Descriptive analysis was carried out to examine coding levels and
changes over time.

Results

Encourage engagement in coding & improve levels of coding in practice

Prior to implementation (August 2011), 4 of the 10 GPs engaged in coding
and on average 69% of their consultation notes were coded. Within 2
months 9 GPs were engaged in ICPC-2 coding and 71% of consultation notes
were being coded. Figure 1 illustrates the variation across GPs and the
improvements in coding levels over eighteen months. The extent of
improvement among GPs ranged from an 8% increase in coding levels to a
98% increase.

As Figure 2 illustrates, nurses were coding 91% of their notes at
baseline (Oct 2011) compared to GPs who were coding 71% of consultation
notes. After 12 months, monthly coding levels among GPs had increased to
91.5%. Figure 2 illustrates the marked improvements within the first six
months of implementation and more modest changes in the last 12 months.

Adoption of ICPC-2 coding as a practice standard

Figure 3 illustrates the top ten codes used in October 2012 and April
2013. At both time points, blood tests were the most commonly applied
code. There was no dramatic change in the types of activity captured as
coding levels increased.

Discussion

The aim of this study was to examine the impact of a Data Management
Strategy on engagement in and levels of coding in the primary care
setting. The DMS was envisaged as a way to improve consistency,
completeness and accuracy of EHR information. Over an eighteen month
period there was an increase in the number of GPs and nurses engaging in
coding. Furthermore, the overall level of coding increased from 71% to
98%. The results suggest that computerisation and coding can be
incorporated into the patient consultation. The DMS was developed to
address some of the barriers to implementing health information systems
in general practice. These include lack of time, privacy concerns,
previous experience

15
 and a lack of support

9
. The DMS involved the

introduction of a Clinical Data Manager to provide ongoing support and
training to practice staff. The availability of individual support,
assessment, feedback and tailored training appears to improve engagement
in clinical coding

16
. Hence, the development of Health IT infrastructure

at a national level will require investment and targeted resources such
as support, specific training, strong IT management and the
standardisation of medical terminology

15
.

The ICPC-2 coding framework was adopted in this initiative to improve
the consistency of coding in the centre. This is a step forward as
Ireland has not adopted a national standard for coding primary care data
to date. However, there are challenges to the implementation of coding
systems such as the absence of certain codes and the suitability of
others. To address this shortcoming, multidisciplinary coding team
meetings were held to discuss gaps in the coding system and to reach
consensus on standard codes. The most commonly used consult codes were
blood tests, blood pressure checks, immunisations, administration
procedures and cough. The CDM provided ongoing feedback at an individual
practitioner level and monitored monthly progress using customised
reports. The adoption of a DMS and standard coding practice has ongoing
implications for clinical practice, quality assurance, clinical
governance and research. As a result of the DMS a structured audit
programme is in place, and all patients taking Warfarin now have the
indication for therapy ICPC-2 coded into their EHR. All medical letters
received by the clinic are examined for relevant information, for
example procedures and results, this is then ICPC-2 coded by the CDM
into the patients EHR, expanding the information in the past history and
enabling classification of the episode from reason-for-encounter to
outcome

17
. Data from general practice in other countries are seen as an

important and rich source of information about the health of their
population, their behaviours and health service utilisation

13
.

Furthermore EHR data are expected to have a central role in healthcare
commissioning

7
 and this programme could be seen as a way to access the

untapped potential of Irish primary care data
13
.

The main limitation of this study is the lack of information on quality
of coding per patient visit. While the use of coded consultation notes
as an outcome measure allowed us to capture activity in general practice
beyond the face-to-face patient consultation the quality and depth of
coding was not assessed. Additionally, un-coded EHR notes such as
out-of-hours GP entries need to be identified for each GP to accurately
capture their level of coding activity. This study examined levels of
coding before and after the implementation of the DMS. However, our
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conclusions are tempered by the lack of a comparable control group.
While the results are encouraging, this is only the first step in a
continuous quality improvement process and more focus is needed on the
quality and depth of coding. It will also be important to examine the
impact of this organisational change on patient care and outcomes. A
qualitative follow-up study is being planned with practice staff on the
advantages and disadvantages of the initiative, as recording structured
data during the consultation can be distracting and depends on the level
of motivation among professionals and the priority within the
organisation

12
. The learning from this initiative could be applied to

other general practices to allow data to be compared between practices,
which ultimately could lead to improvements in routinely collected
clinical data quality

17
 and support the creation of a national primary

care database of international comparability
13
.

In conclusion, this study found increases in engagement with and level
of ICPC-2 coding
following introduction of a structured supported DMS. Clinical coding at
the levels achieved and sustained by GPs and nurses in this intervention
is one way of successfully leveraging technology to potentially improve
patient care and primary care information management. The results
suggest that ongoing support, education and training, and incremental
change can improve data quality. This strategy provides a feasible
sustainable way to improve primary care information management in
Ireland.

Correspondence: J Sweeney
Livinghealth Clinic, Mitchelstown, Co Cork
Email: janice.sweeney@ucc.ie

Acknowledgements

All the General Practitioners - B Carr, E Gaffney, G Hayes, D Herlihy, J
Griffin, T Oâ��Callaghan, F Oâ��Connor, and EL Murphy, the Practice
Nurses, the GP Registrars, GP Interns and F Doheny Director of
Livinghealth Clinic who fully engaged with the Clinical Data Management
Strategy Programme.

Funding

The Livinghealth Clinic & the Irish Health Research Board (HRB) through
the HRB Centre for Health & Diet Research who funded the Clinical Data
Management Strategy Programme. S Mc Hugh is funded by the HRB
Interdisciplinary Capacity Enhancement Award HRB/ICE/2012/12

References

1. Missing Clinical Information During Primary Care Visits. Smith et
Al., JAMA. 2005; 293, No. 5

2. What you should know about Data Quality, A guide for health and
social care staff, published by the Health Information and Quality
Authority 2012

3. Tackling Chronic Disease â�� A Policy Framework for the Management of
Chronic Diseases, Department of Health and Children 2008

4. Quality and Fairness: A Health System for you. Action 118, Department
of Health and Children

5. Primary Care: A New Direction. Action 8, Department of Health and
Children

6. Health Information â�� A National Strategy. Action 15, Department of
Health and Children

7. Systematic review of scope and quality of electronic patient record
data in primary care. K Thiru, A Hassey, F Sullivan. BMJ Volume 326 17
May 2003

8. What factors affect the use of electronic patient records by Irish
GPs? B Meade, D Buckley, Mi Boland. International Journal of Medical
Informatics 78 (2009) 551-558

9. The Attitudes of GPs Towards Computerisation on the Island of
Ireland, G Lordan, C Normand, Department of Health Policy and
Management, Trinity College Dublin, Report for the National General
Practice Information Technology Group (GPIT)).

10. Resource Allocation, Financing and Sustainability in the Health
Sector. Brick A, Nolan A, Oâ��Reilly J, Smith S. Dublin: The economic
and Social Research Institute; 2010.

11. owards the development of a resource allocation model for primary,
continuing and community care in the health services â�� Volume 1. Vega
A, Oâ��Shea S, Murrin C, and Staines A. Other. Dublin City University;
2010.

12. The barriers to clinical coding in general practice: A literature
review S. de Lusigan Medical Informatics and the Internet in Medicine
June 2005; 30: 89-97

13. Towards a National Irish General Practice Morbidity and
Epidemiological Database: a feasibility project. Project Report
September 2010 Dr Claire Collins Irish College of General Practitioners
Director of Research.

14. The International Classification of Primary Care (ICPC-2): an
essential tool in the EPR of the GP. M Verbeke, D Schrans, S Deroose, J
De Maeseneer. Department of General Practice and Primary Health Care,
Ghent University, Belgium. Studies in Health Technology and Informatics.
2006;124:809-14

15. Adopting electronic medical records in primary care: Lessons learned
from health information system implementation experience in seven
countries. D.A. Ludwick, John Doucette. International Journal of Medical
Informatics 78 (2009) 22-31

Implementation and Evaluation of a Clinical Data Management Programme in a Primary Care Centre 3



16. Data Quality of General Practice Electronic Health records: The
Impact of a Program of Assessments, Feedback, and Training. Porcheret et
AL., Journal of the American Medical Informatics Association Volume 11
Number 1 Jan/Feb 2004

17. The use of routinely collected computer data for research in primary
care: opportunities and challenges. S de Lusignan, C van Weel. Family
Practice (April 2006)23:253-263

Comments: ´ 

Implementation and Evaluation of a Clinical Data Management Programme in a Primary Care Centre 4


