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Abstract:

Introduction:

Data quality is an important issue in emergency medicine. The unique characteristics of emergency care services, such as high turn-
over and the speed of work may increase the possibility of making errors in the related settings. Therefore, regular data quality
assessment is necessary to avoid the consequences of low quality data. This study aimed to identify the main dimensions of data
quality which had been assessed, the assessment approaches, and generally, the status of data quality in the emergency medical
services.

Methods:

The review was conducted in 2016. Related articles were identified by searching databases, including Scopus, Science Direct,
PubMed and Web of Science. All of the review and research papers related to data quality assessment in the emergency care services
and published between 2000 and 2015 (n=34) were included in the study.

Results:

The findings showed that the five dimensions of data quality; namely, data completeness, accuracy, consistency, accessibility, and
timeliness had been investigated in the field of emergency medical services. Regarding the assessment methods, quantitative research
methods were used more than the qualitative or the mixed methods. Overall, the results of these studies showed that data
completeness and data accuracy requires more attention to be improved.

Conclusion:

In the future studies, choosing a clear and a consistent definition of data quality is required. Moreover, the use of qualitative research
methods or the mixed methods is suggested, as data users’ perspectives can provide a broader picture of the reasons for poor quality
data.

Keywords: Data accuracy, Assessment, Emergency Medical Services, Medical Records, Health care, Hospital records.

1. INTRODUCTION

The use of data is the basis for conducting a variety of activities and making decisions on operational and strategic
levels in different organizations [1]. While high quality data is essential for the success of organizations, the drawbacks
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of low quality data are increasingly experienced by different companies and institutions [2] and have great impacts on
their efficiency and effectiveness [3].

Generally, data quality refers to the extent that the data fulfill users’ expectations and suit its intended purposes [4].
Data quality is also an important issue in the field of healthcare and healthcare information technology [HIT] [5]. In
fact, the quality assurance of the data in healthcare systems is an emphasis on the continuity of the quality of care [6],
and the technologies that support clinical care need accurate and complete data [7].

Among different medical specialty, the quality of data is of critical importance in the field of emergency medicine.
The unique characteristics of emergency care services, such as high turn-over, repetitive assignment of care from one
provider to another, high fluctuation in the number of patients, and the attendance of unfamiliar inpatients in the
emergency departments may increase the possibility of making errors in this setting [8, 9]. As a result, emergency
medicine is regarded as a challenging field of healthcare services, and the generation of high-quality data is one of the
main concerns for performance measurement in this setting [10].

The practice of physicians in the emergency departments is accompanied with multiple pauses that are related to
conducting various duties and simultaneous communication between healthcare providers [11]. From the emergency
medicine perspective, a pause in the process is an indicator for the potential error in the cycle of data documentation.
Therefore, the regular assessment of data quality is crucial to avoid the adverse effects of using low quality data in the
process of decision making [12, 13]. Moreover, according to Obermeyer et al., compared to high-income countries, in
which clinical and emergency care have dramatically improved during the last decades, in developing countries there is
still a lack of data from the field of emergency medicine that has made it difficult to make new investments in
emergency care. Hence, any improvement to emergency care in these countries will require advances in data collection
methods and data quality. Tanzania and South Africa are among the countries which have started working on
emergency data quality [14].

To assess data quality, it is pivotal to have a common grasp of its concept. Several investigators have pointed out a
lack of a common definition for the data quality in healthcare. However, data quality is defined frequently as fitness for
use, i.e. the extent the data can be used for its user purposes [15]. It is also suggested that data is suitable for application
when it can provide he required information for its users [16, 17].

Data quality assessment has a great impact on data quality development. During the assessment process, the main
reasons for data deficiency and errors and the necessary control processes will be identified which eventually may lead
to improve the quality of data [18]. Since data quality is a multidimensional concept, it is important to pay more
attention to the methods of data quality assessment [19, 20]. According to the literature data quality assessment can be
performed using quantitative and qualitative methods [4, 21]. Objective and subjective assessment methods are other
approaches to assess the quality of data. The objective approach focuses on the evaluation of the stored data by
calculating specific quality criteria [21, 22], the subjective approach, reflects the requirements of the beneficiaries [data
collectors, administrators, and data users] and their understanding and expectations of using the data. This approach is a
supportive method for the objective assessment of data quality and investigates data quality and its dimensions in a real
world setting [23].

In 2014, Chen et al. conducted a systematic review of data quality assessment methods in public health information
systems. The researchers noted that public health information systems whether paper or computer-based, are the
repositories of public health data and their data are frequently used to monitor public health outcomes [21]. However, as
noted before, the context of emergency medical services is different and the quality of data is pivotal at the point of
care. Even a small delay in retrieving health care information makes that information essentially useless for emergency
care [24]. While there are a wide variety of electronic systems with different functionalities available for use in
emergency medical services, these variations may affect physicians' decision-making, clinicians' workflow,
communication, and the overall quality of care and patient safety [8]. Moreover, the study conducted by Chen et al. was
general and the concept of data quality in the context of emergency medical services was not discovered in particular
[21]. In the current study, the researchers aimed to identify the assessment approaches, the main dimensions of data
quality and the status of data quality in the emergency medical services.

2. METHODS

This review was conducted in 2016. Related articles were identified by searching databases, such as Scopus,
Science Direct, PubMed and Web of Science using Boolean operators (AND/OR) with the following entry terms:
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3.1. Research Objectives

The primary objective of all articles was to assess the quality of data; however, some of them set some secondary
objectives, too. For instance, some papers investigated the quality of data and its impact on preparing guidelines to
support clinical [25] and managerial judgements [26], the concordance of trauma registry and hospital records [27],
functional parameters in the emergency care services [28], and designing a dashboard for the emergency department
[29] (Table 1). In four studies, data quality assessment was conducted based on the work processes and the flow of
information [29 - 31] and some others examined the effect of interventions on the quality of data. Three studies were
performed to introduce new techniques for assessing the quality of data. These techniques included simulation
[phenomenology] [28], and narrative texts analysis [32]. A number of papers assess the quality of data to determine
information gaps. In these papers, completeness, accessibility of information, and documentation errors were the main
areas to be assessed [33 - 39].

Table 1. Summary of the reviewed papers.

Auth
;‘{ea"rrs Country Objective Quality Attributes Method Results
To examine whether clinical
data routinely available in a From a clinical perspective, the
computerized patient record current level of data quality in the
(CPR) can be used to drive a HELP System and its CPR
Aronsky and Haug America complex guideline that Availability, Quantitative/ supports the automation and the
(2000) supports physicians in real Concordance Cross-sectional study prospective evaluation of the
time and at the point of care in Pneumonia Severity Index as a
assessing the risk of mortality computerized decision support
for patients with community tool.
acquired pneumonia
Information gaps were present in
To measure the prevalence of almost one-third of the visits to
. hysician- t o It t. Th
Stiell et al. . . physician-repor ed. Quantitative/ Cross- emergency depa. men ey were
America information gaps for patients Completeness . more common in sicker patients
(2003) . sectional study . .
presenting to an emergency and were independently associated
department with a prolonged stay in the
emergency department.
To determine whether
narrative information in The proportion of records carrying
emergency department o an informative emergenc
Jones et al. ergency dep Accuracy Quantitative/ Cross- M seney.
England surveillance systems can be . department code was higher in
(2003) . g completeness sectional study .. .
systematically interrogated to records containing narrative
improve our understanding of information.
the causes of injury
(i)To design and implement a
quality assessment tool to A quality assessment tool and
determine the quality of the associated user guide was
Smith et al ambulance patient care record Quantitative/ developed .Three critical patient
(2004) ’ Australia (PCR) information. Completeness Retrospective cohort care record (PCR) components
(ii) To identify critical study required improvement (patient
demographic and clinical details, observations and
items on the ambulance PCR management).
that needed improvement
To link ambulance services
and Emergency Department .
gency Lepartn Data linkage between ambulance
. (ED) data for assault patients, oo . .
Downing et al. . Quantitative/ Cross- | services and ED can increase the
England to look at the potential Concordance . . . . .
(2005) .. sectional study amount of information available in
advantages of this linkage,
. . . both data set.
and to investigate the quality
of coding in the two data sets
To measure the effect of
introduction of a structured The use of a structured complaint-
encounter form on the Quantitative/ specific form improved overall
Kanegaye et al. . .
(2005) America completeness of Completeness Prospective (Pre-post completeness of wound-care
documentation of pediatric study) documentation (80% vs 68% for
wound management in a free text).
teaching hospital
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quantitative research methods had the highest frequency. In these studies, quantitative methods were mainly used to
assess data accuracy, data consistency, data completeness, and data availability which are in line with the reported
findings in other studies [53]. According to the literature, in order to assess different aspects of data quality, objective
and subjective methods can be used. However, quality is a very subjective concept and depends on many other factors.
As Pipino et al. noted assessing data quality requires the awareness of the fundamental principles and should be
assessed by using both subjective and objective data quality metrics [18]. The use of mixed methods [quantitative and
qualitative] and different information resources, such as files, organizational documents, and users' perspectives has
also been suggested in other studies [19, 21, 60].

In fact, performing subjective and objective data quality assessments helps to compare the results of the
assessments, to identify discrepancies, and to determine root causes of errors for determining and taking necessary
actions for improvement [61]. In fact, the subjective assessment is a supplement to the objective assessment and is
useful for designing effective strategies for improving data quality [15, 21, 22, 62].

The results also revealed that the quality of data could be affected by a number of technical, organizational, and
individual factors [31, 48, 53]. Since, these factors may also influence data accessibility, they should be taken into
account when designing information systems [55]. Overall, different studies showed that technical factors, such as ED
information system user-interface and data extracting methods may influence the timiliness, accuracy, and completeness
of data, while data consistency and data integrity are mainly affected by the organizational factors (e.g., waiting time)
and individual factors (e.g., capturing all required data from patients] [29, 31]. The results showed to improve the
quality of data in emergency medical services, different interventions can be made; however, most studies have used
different types of health information technologies and structured forms. This shows that technical factors and
information systems can be replaced with the traditional paper-based records; however, they need to be designed and
implemented carefully as the quality of data can be easily affected by the quality of these system [55].

Overall, it can be concluded that data quality in emergency medical services deserves more attention, scientific
research and investment. The data quality framework propsed in the current study can be used in different settings of
emergnecy medical services to compare the quality of data and to understand how to improve the current situations.
Moreover, it is a simple and clear framework which can be easily used by the health care practitioners in the field to
examine the quality of data in their own settings. The results of this type of research can also help to develop better
quality assurance strategies, to support health care delivery, and to improve patient care.

CONCLUSION

Emergency medical services require high quality data to support healthcare delivery and decision making and data
quality assessment is of great importance in this field. The results of the current study showed that due to the diversity
of definitions and terminology used to assess the dimensions, characteristics, and attributes of data quality, comparing
findings reported in different studies was difficult. Therefore, in the future studies, more attention should be paid to
choose a clear and a consistent definition of data quality. In this study, a data quality framework was proposed to be
used in the context of emergency medical services. The main data quality dimensions were completeness, accuracy,
consistency, accessibility and timeliness. This framework shows that data consistency and data accessibility are two
important quality dimensions for emergency medical services in addition to data completeness, accuracy and timeliness.
Regarding the data quality assessment methods, the use of qualitative research methods or the mixed methods is
suggested, because data users’ perspectives can provide a broader picture of data quality and related issues. Finally,
emergency data quality needs to be assessed at different organizational levels using different resources. This approach
can help to identify quality issues and the most appropriate interventions to improve data quality.
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