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Data Quality is, in essence, understood as the degree to which the data of interest satisfies the requirements, is free of

flaws, and is suited for the intended purpose. Data Quality is usually measured utilizing several criteria, which may differ in

terms of assigned importance, depending on, e.g., the data at hand, stakeholders, or the intended use.
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The word data is the plural form of the Latin noun datum (verbatim “something given”) . In general, data is “information,

especially facts or numbers, collected to be examined and considered and used to help decision-making, or information in

an electronic form that can be stored and used by a computer” . The sense of data may vary depending on the context;

for example, researchers often work with data sets, which are data in an accumulated and structured, often in tabularized

form.

Old papyrus fragments from ancient Egypt (specifically, from the 26th century BC) indicate the early existence of logbooks

and documentation, thus proving data collection as a phenomenon as old as early civilizations . The Roman Empire, for

instance, also recorded and collected data as evidenced by its historical censuses to create population registers

containing asset estimations and medical examinations for military service .

Today, and due to the digital age, data have become omnipresent in private, commercial, political and scientific

environments. Computing underwent drastic transformation within the past 40 years: until the 1980s, centralized data

centers gathered data and were business-orientated, and by 2000, data centers expanded their data management

capabilities, and individual users increasingly had access to a private computer and the World Wide Web (WWW) .

Since 2000 and with the increasing spread of the internet, data centers have expanded their capacities to cloud

computing, resulting in considerably increased amounts of data collected and available .

Shannon , a pioneer of information theory, defined information as a simple unit of message (e.g., a binary digit, known

as bit), either stand-alone or as a sequence, sent by a sender to a receiver. However, we see a certain degree of

distinction between the terms data and information; from our point of view, data are relatively solitary and of a technical

nature, and require interpretation or placement to become information .

The word quality has multiple origins, among others, from the Latin noun qualitas (verbatim characteristic, nature).

According to ISO 9000:2015 , quality is the “degree to which a set of inherent characteristics of an object fulfills

requirements.” Nevertheless, the requirements remain undefined at this point. Therefore, in our context, quality broadly

refers to the extent of the goodness of a thing (for instance, our data).

Based on the presented terms for quality and data, a definition for data quality can already be deduced: the degree to

which the data of interest fulfills given requirements, as similarly defined by Olson . However, the literature offers

additional interpretations of the data quality concept. These are, in essence: Whether the data are fit for (the intended)

use and free of flaws  or meet the needs and requirements of their users . In this regard, data quality

requirements may be imposed by standards, legislation, regulations, policies, stakeholders, or their intended use .

For instance, the wide availability of modern information technology, such as smart devices (phones, tablets, and

wearables), has made people eager to track their physical activity, sleep and other health data, or dietary habits as a

hobby . Likewise, companies have turned data into a business model (for instance, Google or Meta, previously

known as Facebook) or accumulate data for knowledge management. Furthermore, specific scientific disciplines, such as

epidemiology, acquire data to research health conditions and their causes . These are just a few examples of how

much data has become part of everyday life. However, the ubiquity of data goes hand in hand with the ubiquity of data

quality issues. Simple examples from everyday life are outdated phone numbers or unregistered changes of residence in

a contact directory, which may lead to an inability to contact a particular person or bias statistical analyses that consider

geographical variables, challenging the usefulness of the directory.
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The quality and applicability of data should not and cannot be assumed by default, as they may directly impact data

processing as well as the results and conclusions derived from the data .

High-quality research and analyses require reliable data, frequently referenced inversely as “garbage in, garbage out” 

. Even if, from our point of view, quality considerations concerning the data collected might be as old as the collection

procedure itself, we only find the rather modern literature to discuss this matter . Nevertheless, data quality was

already labeled “a key issue of our time” , at a much lower digitization level in 1986.

The primary motivation for work in the field of data quality is generally to ensure data integrity and, thus, in principle, to

ensure the usability and usefulness of the data. Thereby, the stakeholders of data quality are data producers, data users,

analysts, and people who derive conclusions from interpreted data, such as the readership of a study or the recipients of

information provided via the WWW. Regardless, data quality considerations should primarily concern the people either

involved in data collection, data generation, or those analyzing or providing data, as well as people with direct data

access, as they have the means to address data quality issues. Ideally, data quality considerations precede and

accompany the data collection phase and may imply, for example, measures to assure the data structure or value range

controls. However, as discussed in Section 2.2.3, quality assurance may be a continuous process.

Our contribution is structured as follows. The following section presents data quality concepts and discusses data quality

assessment within these frameworks. Section 3 illustrates data quality issues in real-life examples, focusing on the health

sciences, to give the readers a better grasp of the theoretical concepts presented earlier. Finally, Section 3.3 describes

the challenges associated with the practical application of the data quality frameworks before we close the paper with a

conclusion in Section 4.
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