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INTRODUCTION

The increasingly information intensive nature of health care 
demands a proactive and strategic approach to data quality to 
ensure the right information is available to the right person 
at the right time in the right format. The approach must also 
encompass the rights of the patient to have their health data 
protected and used in an ethical way. This article describes the 
principles to establish good practice and overcome practical 

collections and the mechanisms and frameworks that can be 
developed to achieve and sustain quality. The experience of 
a national health data quality project in New Zealand is used 
to illustrate the issues.

BACKGROUND

the information age.” English (1999) builds on the idea of 
information as being data in context, with knowledge being 

the information. Translating information into knowledge 

Klein and Rossin (1999) note there is no single
of data quality accepted by researchers and those working in 
the discipline. Data quality takes a consumer-focused view 
(consumers being people or groups who have experience in 
using organisational data to make business decisions) that 

Redman, 2001; Wang, Strong, & Guarascio, 1996). Data 

quality for each proposed use of the data, within its context 
of use (Pringle, Wilson, & Grol, 2002; Strong, Lee, & Wang, 
1997). Therefore:

uses in operations, decision-making, and planning.  Data 

features (Redman, 2001). 

Data quality is now emerging as a discipline, with spe-

-
ment Information Quality Programme at the Massachusetts 
Institute of Technology (MIT)1

well-established Quality Discipline, drawing on the work of 
Deming (1982) and the adaptation of the “plan-do-check-ac”
cycle (the Deming Cycle). It also draws upon the “quality is 
free” concept of Crosby (1980) arising from the notion that 
doing things wrong is costly, and imports the ideas behind the 
Six Sigma approach and Total Quality Management (Juran & 
Godfrey, 1999) adapted to Total Data Quality Management 
(TDQM) and the management of information as a product 
(Wang, Lee, Pipino, & Strong, 1998).

The research programmes are developing ways to com-
bine TDQM with the strategic direction of the organization, 
aligning the data quality requirements with overall goals. At 
present, there is little research published in this area, although 
some organizations do have data quality programmes with 
some strategic alignment to the business requirements. 

Data quality is also becoming an increasingly important 
issue for health care providers, managers and government 
departments. The movement towards total quality manage-
ment in health care to improve patient safety and health care 

evidenced based care requires the assimilation of large 
amounts of relevant and reliable research data available at 
the point of clinical decision making. Strategic prevention, 
national consistency of improvement practices, evolving 
data standards, and targeted improvements with increasing 
consumer involvement are all moving health care towards 
a TDQM model of data quality management.

Using the TDQM model, many of the methods developed 
in other industries can be useful for improving health care 
data. However, health data differ from data that arise in 

multidisciplinary nature of medicine means that, unlike other 
sciences, health care data have no internationally standard-
ized terminologies. This lack of standardization produces 
many homonyms, where the same term can mean different 
things depending on context, and synonyms, where there 
are several ways of expressing the same meaning. Added 
to these sources of ambiguity is the plethora of healthcare 
abbreviations which have no agreed format. The required 
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with health data are also distinguishing characteristics. 
Combine these inherent features with the need to share and 
integrate the data across distributed and disparate entities 
such as the Ministry or Department of Health, regional 
health boards, hospitals, general practices, and individual 
specialists, and it is hardly surprising that the improvement 
of healthcare data quality is multifaceted and more involved 
than in many other domains. 

THE DEVELOPMENT OF A DATA 
QUALITY EVALUATION FRAMEWORK

A common imperative in the health sector is the need to 
structure and improve the management of data quality 
within regional or national health data collections that ag-
gregate patient health data and use the combined data for 
epidemiological and service planning purposes.  Clinicians 
and managers recognize the need for assessment tools that 
indicate the level of data quality, identify where the problems 
are, and who should be accountable. This information can 
then be used to construct a strategy for quality improvement. 
This was recently the situation in New Zealand where pre-
vious work to develop the Ministry of Health information 
systems strategic plan, and a current state analysis of data 
quality, provided further support for the commencement of 
a programme of data quality improvement.

The starting point for any Data Quality Evaluation 
Framework (DQEF) in the health sector is the pioneering 
work of the Canadian Institute for Health Information (CIHI) 
(2003a, 2003b) The CIHI has developed a comprehensive data 
quality framework based on a hierarchy of quality attributes 
ranging from criteria at the base level that are grouped into 
characteristics, and then further reduced into a small number 
of high-level dimensions2. The CIHI framework is of course 
developed for Canadian conditions and must be adapted for 
local circumstances to ensure applicability. This can be done 
by engaging data custodians and stakeholders in an iterative 
sequence of focus group, interviews, and discussions that 

organizational structures and practice. The iterative process 
is most readily facilitated by action research using grounded 
theory (Strauss & Corbin, 1998) to structure the analysis of 
qualitative data through inductive coding and comparison.

In the New Zealand project, for example, analysis 

accuracy, relevancy, timeliness, usability, and comparability, 
but found it necessary to add a dimension of privacy and 
security to ensure that this aspect is explicitly managed to 
meet New Zealander’s expectations for national data collec-
tions. The project also revealed that New Zealand’s unique 

powerful tool for the location of poor quality (e.g., redundant 
or incorrect) database entries. 

The New Zealand project also revealed the advantages 
of the action research approach. Discussion and feedback, 
coupled with rigorous analysis, raises awareness of the im-
portance of data quality, an issue which is frequently under-
rated at all levels by data users and managers. The approach 
similarly creates a common understanding of terminology 
and recognition of the importance that quality improvement 
is an ongoing venture needing continued support and clear 
lines of accountability. Thus, in developing and applying a 
data quality evaluation framework, it is important to:

involving all stakeholders to ensure common under-
standing and direction;

throughout the business processes; 
• document business processes identifying data sources 

and their reliability;
• appreciate that the framework requires practical sup-

porting tools, for example,  documentation, to make 
it effective;

• customize the language of user guidelines or manuals 
with regard to the level and experience of the intended 
users;

• be aware of the importance of both education and 
training at all necessary stages and levels – training 
is essential to affect the culture change that must ac-
company the realization of the importance of data 
quality; and

• be aware that application of the framework is an itera-
tive, on-going process – the required outcomes cannot 
be achieved in a single-pass.

THE DEVELOPMENT OF A DATA 
QUALITY IMPROVEMENT STRATEGY

Porter (1991) states that the function of a strategy is to 
integrate the activities of diverse functional departments 
to ensure consistency within an organization with explicit, 
reinforcing goals and policies when senior management 
cannot participate or monitor all decisions directly. It will 
be apparent from the above discussion that a Data Quality 
Evaluation Framework will not, by itself, automatically lead 

Porter, is critical to its successful implementation. Robson 
(1997) also notes that a successful strategy “exploits op-

requirement, therefore, to undertake a systematic, skillful, 
accurate and realistic assessment of the opportunities and to 
re-evaluate them. The design and execution of a Data Qual-
ity Improvement Strategy (DQIS) in health care therefore 
begins with a current state analysis followed by an assess-
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