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Ontology for Data Quality and 
Chronic Disease Management:

A Literature Review

ABSTRACT

Improved Data Quality (DQ) can improve the quality of decisions and lead to better policy in health 
organizations. Ontologies can support automated tools to assess DQ. This chapter examines ontology-
based approaches to conceptualization and specification of DQ based on “fitness for purpose” within 
the health context. English language studies that addressed DQ, fitness for purpose, ontology-based 
approaches, and implementations were included. The authors screened 315 papers; excluded 36 du-
plicates, 182 on abstract review, and 46 on full-text review; leaving 52 papers. These were appraised 
with a realist “context-mechanism-impacts/outcomes” template. The authors found a lack of consensus 
frameworks or definitions for DQ and comprehensive ontological approaches to DQ or fitness for pur-
pose. The majority of papers described the processes of the development of DQ tools. Some assessed 
the impact of implementing ontology-based specifications for DQ. There were few evaluative studies of 
the performance of DQ assessment tools developed; none compared ontological with non-ontological 
approaches.
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INTRODUCTION

The growing use of electronic health records 
(EHRs) raises issues of semantic interoperability 
and the quality management/improvement of large 
datasets derived from multiple EHRs. Improved 
data quality in EHRs can improve the quality of 
decisions and lead to better policy that actually 
meet needs, strategies, evidence-based care and 
patient outcomes.

The acceptable level of data quality is not fixed 
in the system. Rather health professionals can 
provide it at different times and data users need to 
assess that quality contextually, based on the fitness 
for research, audit and quality assurance purposes 
(Devillers, Bedard, Jeansoulin, & Moulin, 2007). 
It is important to take a user view point of quality 
because it is the end user who evaluate whether 
or not data is fit for use. A focus is the quality of 
patient or disease registers derived from EHRs 
to support policy and practice. Patients registers 
need to have a level of completeness and the in-
formation contained, need a level of correctness 
and consistency to be useful for clinical, quality 
improvement and research purposes (S. Liaw, 
Taggart, Dennis, & Yeo, 2011).

DQ was conceptualised in terms of its “fitness 
for purpose/use” in a few papers (R. Wang, 1998; 
R. Y. Wang, D. M. Strong, & L. M. Guarascio, 
1996). DQ can be described from two perspec-
tives: (1) intrinsic quality of data elements and 
set of data elements (data set) and (2) how the 
set meets the user’s needs i.e. fitness for purpose. 
The commonly approved definition of DQ has 
been epitomized in the International Standards 
Organisation definition: “the totality of features 
and characteristics of an entity that bears on its 
ability to satisfy stated and implied needs” (ISO 
8402-1986, Quality Vocabulary). DQ also can 
be specified in terms of its “fitness for purpose/
use” (R. Wang, 1998; R. Y. Wang, 1998; R. Y. 
Wang, et al., 1996).

Intrinsic DQ refers to the extent that data 
is free of defects as measured by specific DQ 
dimensions, including “accuracy, perfection, 
freshness and uniformity” (Redman, 2005) and 
“completeness, unambiguity, meaningless and 
correctness” (Choquet et al., 2010; Orme, Yao, 
& Etzkorn, 2007; Wand & Wang, 1996; Yao, 
Orme, & Etzkorn, 2005). The Canadian Institute 
for Health Information recommendations were 
the basis for an information quality framework 
comprising 69 quality criteria grouped into 24 
quality characteristics, which was further grouped 
into 6 quality dimensions: accuracy, timeliness, 
comparability, usability, relevance and privacy 
& security (K. Kerr, A. Norris, & R. Stockdale, 
2007). Research in DQ has tended to focus on the 
identification of generic quality characteristics 
such as accuracy, currency and completeness 
(Orme, et al., 2007; R. Wang, D. Strong, & L. 
Guarascio, 1996) or completeness, correctness, 
consistency and timeliness (S. Liaw, et al., 2011) 
as core dimensions of DQ that are relevant across 
application domains. However, a pervious review 
shows there is a lack of consensus conceptual 
framework and definition for DQ (S. T. Liaw et 
al., 2013).

Many studies regularly report a range of 
deficiencies in the collected information for 
professionals practice (Devillers, et al., 2007; 
B. K. Kahn, Strong, & Wang, 2002), clinical 
(Azaouagh & Stausberg, 2008; de Lusignan et 
al., 2010; Mitchell & Westerduin, 2008; Moro & 
Morsillo, 2004) and health promotion (Gillies, 
2000b) purposes. Similar deficiencies exist with 
information in geographic (Devillers, et al., 2007; 
Ivanova, Morales, de By, Beshe, & Gebresilassie, 
2013), hospital and general practice (ST Liaw et 
al., 2011) information systems, where the lack 
of coding rules meant that much of the data are 
often incomplete or in relatively inaccessible text 
format. The evidence is more encouraging for 
data for administrative purposes (Lain, Roberts, 
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