
1

© Schattauer 2013

Case Report

M. Laberge; A. Shachak: A data quality assessment tool

Developing a Tool to Assess the 
Quality of Socio-Demographic Data 
in Community Health Centres
 M. Laberge1; A. Shachak1,2

1Institute of Health Policy, Management and Evaluation, University of Toronto; 2Faculty of Information, University of Toronto

Keywords
Data quality, assessment, primary care, electronic health records

Summary
Objective: The objectives of this study are to 1) create a quality assessment tool for socio-demo-
graphic data aligned with the needs of Community Health Centres (CHCs) and based on the data 
quality framework of the Canadian Institute for Health Information (CIHI), and 2) test the feasibility 
of the tool in CHCs. 
Methods: The tool was developed based on both theoretical and practical knowledge. A review of 
the literature was performed to identify data quality frameworks and dimensions that could be em-
ployed. In addition, informal discussions with Community Health Centres staff members holding 
various positions were conducted and a team of subject matter experts was established. This ap-
proach supported the alignment between the tool (i.e., the indicators developed, the rating scale, 
and weighting system) and the setting for which it has been designed. The tool was pilot tested in 
five CHCs across Ontario.
Results: The decision to focus on socio-demographic data was based on findings from the dis-
cussions with staff members. The team established nine principles for the development of the tool, 
including the use of computer software, whenever possible, to query the data and ensure consisten-
cy of the measurement. Data quality scores ranged from 45 to 74 on a scale of 0 (lowest quality) to 
100 (highest data quality), with one CHC that was not able to run all of the queries. The feedback 
from staff was positive and supports the feasibility of the tool as an application of the CIHI data 
quality framework in a local setting.
Conclusion: Pilot test results demonstrate the feasibility of the tool and an applicability of the CIHI 
framework as a basis for developing tools for data quality assessment in health care organizations.
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1. Background
Electronic Medical Records (EMRs) have become an important tool for facilitating the retrieval and 
use of health care data in clinical practices and health care research [1, 2]. Their use has been associ-
ated with higher quality of care and cost-effectiveness [3, 4]. Some also suggest that EMRs may sup-
port health care system improvement through physician’s effective use of clinical decision support 
tool embedded in them [5]. However, concerns have been raised about the quality of the data con-
tained in EMRs [6] which limits realization of their potential benefits for information retrieval and 
analysis, and planning of health services [7]. Although there is a growing interest in data quality, 
methods to assess it are often limited. Quality is sometimes not defined, and there is lack of consist-
ency in the way it is assessed across studies [8].

Improving data quality requires a theoretical framework on which to build assessments. Al-
though a number of data quality frameworks have been developed [7, 9, 10, 11], many data quality 
studies still do not employ them and are limited to the comparison of electronic databases to paper 
charts and measuring the discrepancies between them [12, 13, 14, 15].

Although these studies are important, they do not provide health care organizations with specific, 
contextualized, tools to assess the quality of their data. As health care organizations are expected to 
hold high quality data for evidence-based decision making there is a growing need for computerized 
tools that enable data quality assessment. The present study attempts to fill in this gap by describing 
an assessment tool that is based on a multidimensional definition of data quality and a data quality 
framework, developed by the Canadian Institute for Health Information (CIHI) [16]. The data 
quality assessment tool (DQAT) was developed for a specific dataset that relates to clients’ socio-
demographic information in Community Health Centres (CHCs) in Ontario, Canada. Its feasibility 
and face validity were tested in five centres. Results from this pilot application are presented.

An important characteristic of a data quality assessment tool is not only that it determines 
whether the data are “fit for …actual use” [16] but also that it is based on an accepted definition and 
framework of data quality. For this study, data quality is defined as “the totality of features and char-
acteristics of a data set, that bear on its ability to satisfy the needs that result from the intended use of 
the data” [7]. The CIHI Data Quality Assessment Framework was selected as a conceptual basis be-
cause of its appropriateness to the specific health care context and because it was developed by the 
national body responsible for the collection and analysis of health data, and has been accepted and 
used internationally [17]. The framework identifies five data quality dimensions [16]:
1. Accuracy, which refers to “how well information in or derived from the data holding reflects the 

reality it was designed to measure” [16];
2. Timeliness, i.e., how current or up-to-date the data are at the time of release;
3. Comparability, which refers to the extent to which databases are consistent over time and the use 

of standard conventions (such as data elements or reporting periods) or standard classifications 
or terminologies (that make them comparable to other databases;

4. Usability, which reflects the ease with which a database or data repository may be understood 
and accessed; and

5. Relevance, which is the degree to which a database meets the current and potential future needs 
of users.

The framework further divides each of these dimensions into a total of 19 characteristics and 61 
criteria [16]. It was developed for large datasets from a number of health sectors and for various pur-
poses. The objectives of this study are to
1. Provide an application of the CIHI framework; and
2. Test its feasibility and applicability to a practical, local, context in Ontario CHCs.

2. Case Report
The project took place in Community Health Centres (CHCs). CHCs are health care organizations 
which provide “primary health and health promotion programs for individuals, families and com-
munities” [18]. They are non-profit and grass-root organizations established by the local community 
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and governed by a board of directors whose members are representative of that community [18]. 
Each CHC is unique in that it serves very specific and defined client populations that experience 
barriers to accessing primary care. The CHC model of care is centred around the needs of the target 
populations with a focus on health equity. To assess the extent to which CHCs meet the needs of the 
populations they serve, CHCs collect a defined set of data elements on their patients which includes 
gender, date of birth, postal code, preferred language of service, highest level of education, country 
of origin, ethnicity, religion, household composition, and the total household income level.

The development of the DQAT involved a number of steps including: collecting CHC informa-
tion, establishing a team, developing the DQAT, and pilot-testing it.

Information from the sector was collected through group and one-on-one interviews at thirteen 
CHCs with executive directors, management staff, and data management coordinators (DMCs).

One of the aims was to ground the development of the DQAT in a team and community-based 
approach. A team of four CHC employees (three DMCs and one Regional Decision Support Special-
ist) and the Manager of Performance Management from the Association of Ontario Health Centres 
was established, with members selected based on years of employment and skills. Team members 
provided their expertise in the development of the tool and its fitness to the data and processes in 
CHCs.

The team reviewed the nineteen characteristics of the CIHI data quality framework and selected 
twelve based on applicability and measurability in the CHC context: coverage, capture and collec-
tion, completeness, measurement error, edit and imputation, processing and estimation, data cur-
rency at the time of release, documentation currency, standardization, historical comparability, ac-
cessibility, documentation, and value (▶ Figure 1). Indicators for each of these characteristics were 
identified to assess each aspect of data quality. The team developed, reviewed and agreed on defini-
tions and queries which would run on HummingbirdTM BI Query, the decision support software 
used by CHCs. The queries were also tested and reviewed by two other DMCs, who were not in-
volved in the initial development process, to ensure they were correct and appropriately measuring 
the indicator. Some of the indicators were self-assessed questions using a Likert scale. These indi-
cators were replicated into a separate questionnaire that could be accessed and answered on Survey-
Monkey®. ▶ Table 1 provides a summary of the dimensions, characteristics and indicators of the 
DQAT. In the next stage, each indicator was assigned a weight. The team selected two components – 
difficulty and impact – on which to weight each indicator. Difficulty is related to the work involved 
in achieving a high score on the indicator and impact is related to how achieving a better score on 
the indicator would affect overall data quality.

“The values for impact and difficulty range from one (lowest) to three (highest). These values 
were then multiplied to give the overall weight of the indicator (ranging from one to nine). Taking 
the first indicator – “Percentage of clients with only one socio-demographic encounter” – as an 
example of the decision making process, the problem identified was that, for patients who already 
have a socio-demographic profile in the EHR system, some health care providers might accidentally 
create a new socio-demographic encounter instead of updating the original one. The team consider-
ed the impact of this problem was average (2). However, the team considered that educating staff 
and having a protocol was quite simple. Hence, after discussing the indicator, a consensus was reach-
ed to assign a value of one for difficulty and two for impact. Multiplying these values gives the over-
all weight of two for this indicator.

The DQAT was developed in Microsoft® Excel 2007. This software was chosen for ease of enter-
ing weights and formulas for score calculation, which were built into the tool, as well as for its avail-
ability in all CHCs, which would facilitate its use. Thus, the DQAT is an excel spreadsheet to be 
populated with the results obtained from running the queries on HummingbirdTM BI Query and 
completing the questionnaire on SurveyMonkey®. Within the document, there is a separate tab with 
definitions of the indicators for reference.

Once the tool was completed, it was tested in five CHCs, who were provided with an electronic 
package. This package included a set of queries to run on the CHC database, a link to the Survey-
Monkey® questionnaire, and the excel document with the DQAT to be populated.
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3. Results

3.1 Create a quality assessment tool for socio-demographic data based 
on the needs of CHCs and on the CIHI data quality framework

CHC Executives and managers declared using the data collected to various degrees but in general, 
not to the extent that they would have liked. There was a general perception that data was of poor 
quality and particularly the socio-demographic data. This led the team to the decision of developing 
a tool to assess specifically the quality of socio-demographic data.

3.2 Test the feasibility of the tool in CHCs. 
All five CHCs that were contacted to test the tool consented to participate and returned the com-
pleted DQAT, along with the reports from running the queries. In addition, they all completed the 
questionnaire online that could be accessed by the team for cross-checking the corresponding orig-
inal answers to what was entered in the tool. The results of the data quality assessment, obtained by 
using the DQAT, for each CHC are shown in ▶ Table 2. Final data quality scores varied from 45% 
(CHC 5) to 74% (CHC 1). For one of the CHCs, a final score could not be calculated due to a con-
nectivity problem with the local databases. Only partial scores for this CHC are shown in ▶ Table 2 
(CHC 5).

4. Discussion
Socio-demographic information has rarely been studied and most previous data quality assessment 
research focused on diagnostic data [19]. As health care organizations are increasingly engaging in 
performance measurement, high quality data become necessary [20]. The tool described here pro-
vides an application of the CIHI data quality framework that is feasible and usable by health care or-
ganizations.

The DQAT integrates concepts for supporting data quality through indicators related to the use 
of the data, and the understanding of their importance by individuals involved in the collection and 
entry of data. This is aligned with findings suggesting that people perform their tasks more thor-
oughly when they understand their value to other members of the organization [21].

There has been much emphasis on data accuracy in the literature [6, 22], and this is consistent 
with the importance of the accuracy dimension in the CIHI framework and the assessment tool de-
veloped. The traditional data quality assessments are quantifications of “source-to-database error 
rate” [23]. In contrast, the DQAT provides a score on each of the quality dimensions and on the 
overall quality, which can be considered as a more complete assessment.

Data quality scores obtained from five CHCs ranged from 45% to 74%, suggesting that the DQAT 
is sensitive enough to detect differences between CHCs with high and low data quality, but perhaps 
not between CHCs with relatively similar scores. Face validity is supported by the fact that the tool 
was developed by a team of experts and having CHCs review the results and the measurements 
(queries and questions) for validation.

The motivation for the development of the DQAT was to improve the quality of socio-demo-
graphic data in CHCs. Although the initial testing of the DQAT raised participants’ awareness of, 
and interest in data quality, further research is required to determine whether it will be successfully 
implemented and whether improvements in data quality can actually be measured and achieved by 
using it in CHCs. Study results were shared with all Ontario CHCs and a decision was made to apply 
the DQAT to the province. The expansion of the project could support its generalizability to the 
CHC sector and lead to improvements and refinements in the tool such as full computerization, and 
inclusion of further measures beyond socio-demographic data. Some aspects of data quality, such as 
error analysis, may still not be measureable through either computerized queries or questions. The 
interest in data quality generated by this study could potentially lead to improvements in overall 
EHR data.
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However, since the DQAT was designed for the specific context of CHCs, its generalizability to 
other settings would require further development and adaptation of the indicators.

Finally, the development of this tool represented a challenge for the team members, as well as a 
learning process. Difficulties throughout the process included the identification of indicators for the 
characteristics and accepting that not all characteristics could be measured. Writing queries on the 
HummingbirdTM software resulted in enhanced skills of using the software, not only in relationship 
to the DQAT but also for other decision support activities. Another difficulty was in weighting the 
measures and deciding on an appropriate approach to do so. DMC team members tested the tool on 
their own databases (not reported in this study) and there was a sense that although quantification 
of data quality may remain an imperfect measure, it was still very informative and the results were 
aligned with their expectations.

5. Conclusion
This DQAT is a first application of the CIHI framework to a local database. The pilot test results 
demonstrate the feasibility of the tool and the applicability of the CIHI framework as a basis for de-
veloping local instruments for data quality assessment. Future research should be conducted to 
evaluate the effect of using the tool on data quality and decision making and planning processes, as 
well as its application to other settings.

Clinical Relevance
Health organization managers and providers need high quality data to make informed decisions in 
the planning of patients’ care. Having a tool to assess data quality empowers health care organiz-
ations in using the data adequately to improve care and health services to patients.

Conflict of Interest
The authors declare that they have no conflict of interest in the research.

Human Subjects Protection
The project received ethics approval from the University of Toronto Research Ethics Board. All 
Executive Directors of participating CHCs agreed to have the results published. All individuals in-
volved agreed to have their names published in the acknowledgements section.

Funding
There was no funding dedicated to the project. The tool was based on software tools that were al-
ready available in CHCs. Team members’ hours were part of their respective roles.

Acknowledgments
This project received the support of Association of Ontario Health Centres (AOHC) and of the On-
tario Community Health Centres Performance Management Committee (CHC-PMC). The authors 
also wish to thank the five CHCs who agreed to test the tool. The following individuals contributed 
to the design and development of the tool: Jeremy Irving, Anjali Misra, Christine Randle, and Jie 
Zhang. Nik Papanikolas contributed to the review and validation of the software-based queries.

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



6

© Schattauer 2013

Case Report

M. Laberge; A. Shachak: A data quality assessment tool

Table 1 Dimensions, characteristics and indicators of the data quality assessment tool (DQAT).

Dimension

Accuracy

Character-
istics

Coverage

Capture and
collection

Completeness

Measurement 
Error

Edit and
Imputation

Processing and
Estimation

Indicators

Percentage of clients with only one socio-
demographic encounter;

Percentage of clients with only one lan-
guage;

Percentage of clients with at least one en-
counter in three years.

There is a clear process including roles and 
responsibilities to collect data;*

Staff are clear about what are the manda-
tory and required data fields that they 
should collect;*

The intake forms(s) have all of the required 
data fields.*

Percentage of clients with complete socio-
demographic information;

Percentage of clients with ethnicity or re-
ligion data**;

Percentage of clients with ethnicity data;

Percentage of clients with religion data;

Percentage of clients with country of origin 
data;

Percentage of clients with education data;

Percentage of clients with household in-
come data;

Percentage of client with number of people 
supported by household income data;

Percentage of clients with current household 
composition data.

Percentage of clients with a valid age;

Percentage of clients with a valid date of ar-
rival in Canada;

Variance in number of clients in Live versus 
the Local Management Information System 
(LMIS)

Percentage of synchronizations with the 
Ministry of Health and Long Term Care 
(MOHLTC) performed successfully and as 
required.* 

Impact

2

1

2

3

3

3

3

1

2

1

1

1

2

1

1

3

2

3

3

Difficulty

1

2

2

2

1

1

3

2

3

3

2

1

3

3

2

1

1

3

1

Weight

2

2

4

6

3

3

9

2

6

3

2

1

6

3

2

3

2

9

3
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Dimension

Timeliness

Comparability

Usability

Relevance

*Data collected through Survey Monkey®; **The standards suggest that CHCs should collect either ethnicity or re-
ligion of clients and hence the indicator is meant to measure to which extent the standard is being met. However, 
it is considered better practice to request both ethnicity and religion to clients, which is the reason why there are 
also indicators for both these data elements separately.

Character-
istics

Data 
currency at the 
time of release

Documen-
tation currency

Standard-
ization

Historical com-
parability

Accessibility

Documen-
tation

Value

Indicators

Percentage of socio-demographic (SD) en-
counters entered within 2 weeks of the 
client’s registration date.

Percentage of extraction performed as 
guided (weekly).*

Percentage of clients who had their socio-
demographic data updated in the last three 
years.

Staff collecting the data know the definition 
of all socio-demographic data fields as de-
fined in the provincial standards.*

Changes in collecting or entering socio-
demographic data are documented (e.g. ver-
sion of new form designed and date that it 
was implemented).*

Changes to queries associated with socio-
demographic data are documented.*

There is documentation available on the 
data to be entered.*

Reports are generated regularly.*

Reports are requested on the socio-demo-
graphic data.*

Impact

1

2

3

3

3

3

3

2

3

Difficulty

2

2

3

3

2

2

2

2

3

Weight

2

4

9

9

6

6

6

4

9

Table 1 Continued
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Note: Rates are in per cent

Dimension: ACCURACY

Percentage of clients with only 1 
socio-demographic encounter

Percentage of client with only 1 
language

Percentage of clients with at 
least one ISE or group attend-
ance in 3 years

There is a clear process (includ-
ing roles and responsibilities) to 
collect the clients’ socio-demo-
graphic data

Staff know the mandatory and 
required socio-demographic 
data fields to collect.

The intake forms(s) have all of 
the required data fields

Percentage of clients with complete socio-demographic information

Percentage of clients with 
 ethnicity or religion data

Percentage of clients with 
 ethnicity data

Percentage of clients with 
 religion data

Percentage of clients with 
country of origin data

Percentage of clients with 
 education data

Percentage of clients with 
 household income data

Percentage of client with 
number of people supported by 
this  income data

Percentage of clients with cur-
rent household composition data

Percentage of clients with a 
valid age

Percentage of clients with a 
valid date of arrival in Canada

Percentage similarity between 
number of clients in Live and in 
LMIS

Last quarter synchronization was 
performed

TOTAL – ACCURACY

CHC 1

Rate

98.7

99.2

75.0

100

100

100

75.2

72.8

39.4

71.0

73.0

69.0

18.1

76.4

100

100

76.2

100

48.79

Score

1.97

1.98

3.00

6.00

3.00

3.00

1.50

4.37

1.18

1.42

0.73

4.14

0.54

1.53

3.00

2.00

6.86

3.00

CHC 2

Rate

95.0

99.0

60.0

100

75.0

100

82.4

79.6

70.2

70.8

81.8

76.0

18.6

62.8

99.9

100

90.5

100

52.98

Score

1.90

1.98

2.40

6.00

2.25

3.00

1.65

4.77

2.11

1.42

0.82

4.56

0.56

1.26

3.00

2.00

8.15

3.00

CHC 3

Rate

94.9

97.0

72.0

67.0

100

100

88.2

88.1

0.48

90.2

83.0

79.0

64.8

89.4

99.8

98.7

97.3

100

51.66

Score

1.90

1.94

2.88

4.02

3.00

3.00

1.76

5.29

0.01

1.80

0.83

4.74

1.94

1.79

2.99

1.97

8.76

3.00

CHC 4

Rate

86.6

67.0

100

100

100

60.7

56.7

53.5

41.2

54.2

20.0

1.44

29.3

100

28.88

Score

0.00

1.73

2.68

6.00

3.00

3.00

1.21

3.40

1.60

0.82

0.54

1.20

0.04

0.59

0.00

0.00

0.00

3.00

CHC 5

Rate

90.7

93.8

55.0

25.0

50.0

80.0

20.4

20.4

0.56

34.1

33.7

31.0

12.6

28.7

98.9

98.8

92.6

100

33.05

Score

1.81

1.88

2.20

1.50

1.50

2.40

0.41

1.22

0.02

0.68

0.34

1.86

0.38

0.57

2.97

1.98

8.34

3.00

Table 2 Results from the five CHCs testing the data quality assessment tool.
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Note: Rates are in per cent

Dimension: TIMELINESS

Percentage of socio-demo-
graphic encounters entered 
within 2 weeks of the clients 
registration date

Data extractions are performed 
weekly

Percentage of clients who had 
their socio-demo data updated 
in the last three years

TOTAL – TIMELINESS

Dimension: COMPARABILITY

Staff collecting the data know 
the definition of all socio-demo-
graphic data fields as defined in 
the provincial standards

Changes in collecting or entering 
socio-demographic data are 
documented

Changes to queries associated 
with socio-demographic data are 
documented

TOTAL – Comparability

Dimension: USABILITY

Documentation is available for 
staff to collect and enter 
 socio-demographic data

Reports that include socio-
 demographic data are generated 
and used

TOTAL USABILITY

Dimensions: RELEVANCE

Other staff at the centre request 
reports on socio-demographic 
data

TOTAL – RELEVANCE

Total

Final Score

CHC 1

Rate

8.5

100

74.6

10.88

100

75.0

75.0

18.00

100

50.0

8.00

50.0

4.50

CHC 1

90.2

72%

Score

0.17

4.00

6.71

9.00

4.50

4.50

6.00

2.00

4.50

CHC 2

Rate

80.4

75.0

61.5

10.14

75.0

75.0

75.0

15.75

75.0

75.0

7.50

75.0

6.75

CHC 2

93.12

74%

Score

1.61

3.00

5.53

6.75

4.50

4.50

4.50

3.00

6.75

CHC 3

Rate

25.2

75.0

38.6

6.98

75.0

50.0

50.0

12.75

75.0

50.0

6.50

50.0

4.50

CHC 3

82.39

65%

Score

0.50

3.00

3.48

6.75

3.00

3.00

4.50

2.00

4.50

CHC 4

Rate

100

4.00

75.0

100

12.75

100

50.0

8.00

50.0

4.50

CHC 4

58.13

46%

Score

0.00

4.00

0.00

6.75

6.00

0.00

6.00

2.00

4.50

CHC 5

Rate

24.1

25.0

60.8

6.96

50.0

50.0

25.0

9.00

25.0

50.0

3.50

50.0

4.50

CHC 5

57.00

45%

Score

0.48

1.00

5.47

4.50

3.00

1.50

1.50

2.00

4.50

Table 2 Continued
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Case Reprot

M. Laberge; A. Shachak: A data quality assessment tool

Fig. 1 CIHI data quality framework with five dimensions and 19 characteristics. Characteristics from the CIHI frame-
work used for the DQAT are underlined. *The characteristic “Item Non-Response” was named “completeness in the 
DQAT to facilitate comprehension from users.
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• Unit Non-Response 
• Item Non-Response* 
• Measurement Error 
• Edit and Imputation 
• Processing and Estimation 

• Data Currency at the Time of Release 
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• Accessibility 
• Documentation 
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