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Providing equitable quality emergency care to rural citi-
zens in a vast country with limited financial and human 
resources is a great challenge. Twenty percent of Que-

bec’s population lives in rural regions,1 and rural emergency 
departments in the province receive an average of 19 000 visits 
per year.2–6 Given the limited access to diagnostic services, 
family doctors and other specialists in rural areas, rural emer-
gency departments constitute an essential safety net for the 
rural population.2–4,7 Furthermore, in an effort to limit the 
inherent costs related to emergency departments in rural 
regions, several Canadian provinces have reduced or regional-
ized these services.8–10 As a result, numerous hospitals have 
been forced to reduce services or to close altogether.11 The 
impact of this situation on the quality of care is not well 
known. Timely attempts to measure and monitor quality of 
care in rural emergency departments are thus warranted.

The publication Development of a Consensus on Evidence-Based 
Quality of Care Indicators for Canadian Emergency Departments12 
takes us a step closer to this objective. This document, which was 
published in 2010, was created by a panel of 24 Canadian experts 
including managers, clinicians, emergency medicine researchers, 
health information specialists and government representatives. 
The selected indicators are related to interventions for life-
threatening conditions often treated in emergency departments, 
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Background: Evidence-based indicators of quality of care have been developed to improve care and performance in Canadian 
emergency departments. The feasibility of measuring these indicators has been assessed mainly in urban and academic emergency 
departments. We sought to assess the feasibility of measuring quality-of-care indicators in rural emergency departments in Quebec.

Methods: We previously identified rural emergency departments in Quebec that offered medical coverage with hospital beds 24 
hours a day, 7 days a week and were located in rural areas or small towns as defined by Statistics Canada. A standardized protocol 
was sent to each emergency department to collect data on 27 validated quality-of-care indicators in 8 categories: duration of stay, 
patient safety, pain management, pediatrics, cardiology, respiratory care, stroke and sepsis/infection. Data were collected by local 
professional medical archivists between June and December 2013.

Results: Fifteen (58%) of the 26 emergency departments invited to participate completed data collection. The ability to measure the 
27 quality-of-care indicators with the use of databases varied across departments. Centres 2, 5, 6 and 13 used databases for at least 
21 of the indicators (78%–92%), whereas centres 3, 8, 9, 11, 12 and 15 used databases for 5 (18%) or fewer of the indicators. On 
average, the centres were able to measure only 41% of the indicators using heterogeneous databases and manual extraction. The 
15 centres collected data from 15 different databases or combinations of databases. The average data collection time for each qual-
ity-of-care indicator varied from 5 to 88.5 minutes. The median data collection time was 15 minutes or less for most indicators.

Interpretation: Quality-of-care indicators were not easily captured with the use of existing databases in rural emergency depart-
ments in Quebec. Further work is warranted to improve standardized measurement of these indicators in rural emergency depart-
ments in the province and to generalize the information gathered in this study to other health care environments.
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including myocardial infarction, stroke, sepsis, asthma and sev-
eral pediatric problems related to infection (Appendix 1, avail-
able at www.cmajopen.ca/content/4/3/E398/suppl/DC1). These 
indicators were developed through an extensive modified Delphi 
process and are now considered the reference standard in Can-
ada for evaluating quality of care in emergency departments.

It is expected that quality-of-care indicators will allow clini-
cal staff, administrators and researchers to identify areas where 
improvement in clinical care is most needed, establish bench-
marks and compare care across emergency departments in a 
valid and reliable way.13 These indicators could have a substan-
tial impact on the quality of care provided to rural citizens.12,13 
The implementation and regular follow-up of indicators could 
help standardize access to quality care in rural areas, identify 
the needs of the population and improve organization of care. 
The end goal is for rural patients to receive the standard treat-
ment for their medical condition, rather than care that simply 
reflects the resources available in the area.

However, there are practical limitations related to measur-
ing quality-of-care indicators in rural emergency departments. 
First, information on indicators may not be available in clinical 
databases in every rural emergency department. Second, col-
lection of data on certain priority indicators could be difficult 
in rural establishments owing to lack of resources.14

The primary objective of this study was to investigate the 
feasibility of measuring the quality-of-care indicators defined 

by Schull and colleagues12 in rural emergency departments in 
Quebec and to identify potential barriers to implementing the 
indicators. The study is a substudy of a larger cross-sectional 
multicentre research project4,15 (Figure 1). 

Methods

Setting and study design

Rural emergency departments in Quebec were previously 
identified.17,18 Emergency departments were selected if they 
had medical coverage with hospital beds 24 hours a day, 7 
days a week and were situated in a rural region as per the Sta-
tistics Canada definition.17 Using these criteria, we identified 
26 rural emergency departments in the province.

Source of data

Data were collected via email from June to December 2013. 
We described and explained the 27 indicators in a Microsoft 
Word document (Appendix 2, available at www.cmajopen.
ca/content/4/3/E398/suppl/DC1) and created an Excel 
spreadsheet to standardize data collection from the emer-
gency departments’ patient databases. To ensure standard-
ized measurement of the indicators, our institution’s archi-
vists pretested the protocol. Conference calls were held with 
the head of medical archives in each of the participating 
emergency departments to introduce the study and identify 
the person in charge of data collection at each emergency 
department. The data collection protocols were emailed to 
the medical archives specialists at each of the invited centres. 
Data were collected from databases and patient medical files 
by the person in charge at each participating emergency 
department. A graduate student/physician (G.L.) and a 
research nurse followed up weekly via telephone or email to 
ensure that proper procedures were followed (as described in 
the Word document).

Statistical analysis
The emergency departments were coded with a number from 
1 to 15 as per protocol. We analyzed the data using descrip-
tive statistics (mean, median, proportion). All analyses were 
conducted with SAS software.

The study was approved by the research ethics committee 
at the research centre of the Hôtel-Dieu de Lévis, a univer-
sity-affiliated hospital in Lévis, Quebec.

Results

Sample size and participation rate
Seven of the 26 previously identified emergency departments 
declined to participate in this phase of the project, mainly 
owing to lack of human resources. Of the remaining 19 emer-
gency departments, 4 were excluded for failure to complete 
data collection owing to lack of time and personnel. The final 
sample included 15 emergency departments, for a participa-
tion rate of 58% (Figure 1).

Quality-of-care indicators in ED
Final sample

n = 15

Excluded  n = 3
(declined to participate)

Excluded  n = 4
(declined to participate)

Phase 1
Portrait of all rural EDs

n = 26

Phase 2
• Evaluate use of provincial ED 

management guide
• Evaluate quality of care in ED
• Quality-of-care indicators in ED

n = 23

Quality-of-care indicators in ED
Agreed to participate

n = 19

Excluded  n = 4
(failure to complete data 
collection)

Figure 1: Flow chart of centres participating in project on rural emer-
gency departments (EDs) in Quebec and use of provincial emergency 
department management guide.4,15,16
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Table 1: Measurability of individual quality-of-care indicators12

Quality-of-care indicator

No. (%) of 
emergency 

departments  
(n = 15)

Duration of stay

QCI 1 Mean duration of stay in the ED (patients on stretcher and ambulatory) (all categories combined) 10 (67)

QCI 2-1 Triage level P1 9 (60)

QCI 2-2 Triage level P2 9 (60)

QCI 2-3 Triage level P3 10 (67)

QCI 2-4 Triage level P4 10 (67)

QCI 2-5 Triage level P5 10 (67)

Patient safety

QCI 3-1 Number of pediatric patients released from the ED who returned unexpectedly and were admitted within 
48–72 h of initial release

10 (67)

QCI 3-2 Number of pediatric patients released from the ED who returned unexpectedly within 48–72 h of initial release 9 (60)

QCI 4-1 Number of adult patients released from the ED who returned unexpectedly and were admitted within 48–72 h 
of initial release

8 (53)

QCI 4-2 Number of adult patients released from the ED who returned unexpectedly within 48–72 h of initial release 7 (47)

QCI 5 Percentage of headache patients released from the ED and admitted to the hospital for subarachnoid 
hemorrhage in the subsequent 14 d

11 (73)

Pain management

QCI 6 Delay before receiving first dose of analgesic for all pain conditions requiring analgesic 4 (27)

Pediatrics

QCI 7 Percentage of pediatric patients (0–28 d) with fever who received a complete sepsis investigation 6 (40)

QCI 8 Percentage of pediatric patients (0–28 d) who received broad-spectrum antibiotics intravenously 5 (33)

QCI 9 Percentage of pediatric patients (3 mo to 3 yr) with croup who were treated with steroids 5 (33)

Cardiology

QCI 10 Percentage of eligible patients with acute myocardial infarction who received thrombolytic therapy or 
interventional angioplasty

9 (60)

Respiratory care

QCI 11-1 Number of patients with asthma (by age group) who received corticosteroids at the ED and at release (if 
released)

0 (0)

QCI 11-2 Number of patients with asthma (0–3 yr) who received corticosteroids at the ED and at release (if released) 6 (40)

QCI 11-3 Number of patients with asthma (4–10 yr) who received corticosteroids at the ED and at release (if released) 6 (40)

QCI 11-4 Number of patients with asthma (11–17 yr) who received corticosteroids at the ED and at release (if released) 6 (40)

QCI 11-5 Number of patients with asthma (18–39 yr) who received corticosteroids at the ED and at release (if 
released)

6 (40)

QCI 11-6 Number of patients with asthma (40–59 yr) who received corticosteroids at the ED and at release (if 
released)

6 (40)

QCI 11-7 Number of patients with asthma (60–79 yr) who received corticosteroids at the ED and at release (if 
released)

6 (40)

QCI 11-8 Number of patients with asthma (≥ 80 yr) who received corticosteroids at the ED and at release (if released) 6 (40)

Stroke

QCI 12 Percentage of eligible patients with acute stroke who received thrombolytic therapy 6 (40)

Sepsis/infection

QCI 13 Delay of antibiotic administration for patients with bacterial meningitis 8 (53)

QCI 14 Percentage of patients with severe sepsis or septic shock who received broad-spectrum antibiotics within 4 h 
of arrival at the ED

7 (47)

Note: ED = emergency department.
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Measurement of quality-of-care indicators
All the indicators in the duration of stay, patient safety, car-
diology and sepsis/infection categories were measurable in 7 
or more (47%–73%) of the emergency departments (Table 
1). For the remaining categories, the indicators were mea-
surable in 6 (40%) or fewer emergency departments. One 
indicator in the respiratory care category, QCI 11.1 (number 
of patients with asthma [by age group] who received cortico-
steroids at the emergency department and at release [if 
released]), was not measurable in any of the emergency 
departments.

Database use
The ability to measure the 27 quality-of-care indicators with 
the use of databases varied across emergency departments. 
Centres 2, 5, 6 and 13 used databases for at least 21 of the 
indicators (78%–92%), whereas centres 3, 8, 9, 11, 12 and 15 
used databases for 5 (18%) or fewer of the indicators (Table 
2). The average number of indicators that could be measured 
was 11.2 (41%). The centres searched 15 different databases 
and 15 combinations of databases (in cases in which the archi-
vist was willing to use 2 or more databases for 1 or more indi-
cators) (Appendix 3, available at www.cmajopen.ca/content 
/4/3/E398/suppl/DC1).

Time required for measurement
The average total time required to measure the 27 indicators 
ranged from 5 to 88.5 minutes (data not shown). The median 
data collection time for each indicator was 15 minutes or less 
in most cases. However, for indicators 6, 9, 11.5 and 11.6, the 
median time was 30 minutes or more (Table 3).

Interpretation

We found that the existing emergency department databases 
did not permit measurement of several established evidence-
based quality-of-care indicators. Specifically, the centres 
were able to measure only 41% of the indicators using het-
erogeneous databases and manual extraction. The 15 partici-
pating centres collected data from 15 different databases or 
combinations of databases, and the process of extracting the 

Table 2: Frequency of database use to 
measure quality-of-care indicators

Emergency 
department no.

Database use, no. (%) of 
quality-of-care indicators  

(n = 27)

1 12 (44)

2 23 (85)

3 1 (4)

4 15 (56)

5 21 (78)

6 24 (89)

7 12 (44)

8 5 (18)

9 2 (7)

10 13 (48)

11 0 (0)

12 0 (0)

13 25 (92)

14 12 (44)

15 3 (11)

Table 3: Median time to measure quality-of-care indicators

Quality-of-care indicator
Median time (and 

interquartile range), min

Duration of stay

QCI 1 (n = 9) 4 (3–5)

QCI 2-1 (n = 7) 3 (1–6)

QCI 2-2 (n = 4) 4 (2.5–6)

QCI 2-3 (n = 1) 15 (15–15)

QCI 2-4 (n = 1) 1 (1–1)

QCI 2-5 (n = 1) 1 (1–1)

Patient safety

QCI 3-1 (n = 7) 9 (3–24)

QCI 3-2 (n = 5) 4 (3–13)

QCI 4-1 (n = 5) 6 (4–11)

QCI 4-2 (n = 4) 3.5 (2–69.5)

QCI 5 (n = 8) 13.5 (12–35)

Pain management

QCI 6 (n = 2) 78 (72–84)

Pediatrics

QCI 7 (n = 4) 12 (4.5–21)

QCI 8 (n = 2) 4.5 (3–6)

QCI 9 (n = 2) 115.5 (6–225)

Cardiology

QCI 10 (n = 7) 15 (12–25)

Respiratory care

QCI 11-1 (n = 3) 18 (6–54)

QCI 11-2 (n = 3) 18 (6–54)

QCI 11-3 (n = 2) 15 (6–24)

QCI 11-4 (n = 2) 12 (6–18)

QCI 11-5 (n = 2) 30 (6–54)

QCI 11-6 (n = 2) 30 (6–54)

QCI 11-7 (n = 2) 12 (6–18)

QCI 11-8 (n = 2) 6 (6–6)

Stroke

QCI 12 (n = 4) 10 (4.5–23.5)

Sepsis/infection

QCI 13 (n = 7) 5 (1–12)

QCI 14 (n = 4) 13.5 (6.5–16.5)

http://www.cmajopen.ca/content/4/3/E398/suppl/DC1
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data was time-consuming. Our results suggest that the qual-
ity of databases and access to them are the most important 
feasibility considerations. Information on several different 
indicators was inaccessible, and archivists were obliged to 
conduct manual searches of paper patient files to extract data 
on indicators. Manual consultation of paper files is resource-
intensive and in our study required the use of several inter-
mediaries, which discouraged some participants, resulting in 
failure to measure several indicators. Furthermore, even for 
centres with access to databases, the information the data-
bases contained was not useful for measuring the quality-of-
care indicators, and the archivists had to resort to consider-
able data manipulation to measure the indicators.

Our results are consistent with those of Schull and col-
leagues,14 whose feasibility assessment in urban centres 
showed that 13 (27%) of 48 quality-of-care indicators could 
be measured with the use of current data elements in the 
Canadian Institute for Health Information’s National Ambu-
latory Care Reporting System (NACRS) or the NACRS plus 
linkage with other administrative databases such as the Dis-
charge Abstracts Database or death records. The 13 indica-
tors did, however, include some higher-priority indicator cat-
egories for emergency department operations, such as patient 
safety and sepsis/infection.12 In an earlier study, Lindsay and 
colleagues13 found limited feasibility of calculating quality-of-
care indicators using a routinely collected data set: of 29 indi-
cators, only 8 were captured owing to lack of sufficient speci-
ficity within the NACRS and International Classification of 
Diseases, 9th revision coding systems to satisfy the opera-
tional definitions and owing to the need to link the emer-
gency department visit to inpatient databases. While the 
Ontario health care system is recognized for the quality of its 
databases, such as those of the Institute for Clinical Evalua-
tive Sciences, Toronto, other health care systems face chal-
lenges in measuring well-established quality-of-care indica-
tors, especially those in small rural settings with limited 
resources/databases.

Limitations
Because of limited resources, we did not plan or conduct 
interrater reliability assessments of the capture of quality-of-
care indicators conducted by the emergency department 
medical archivists. We initially thought this work would be 
straightforward with existing databases and provided a pro-
tocol to capture the indicators. This assumption was incor-
rect and is hence a major limitation of this study. Further-
more, because of the difficulties in collecting data 
experienced by archivists, the data collected was incomplete, 
which limited the use of multivariate statistical analyses. We 
could not calculate any correlations to determine whether a 
relation existed between the databases used and the quality 
of the data collected.

Conclusion
As presently defined, quality-of-care indicators were not 
easily captured with the use of existing databases in rural 
emergency departments in Quebec. Indicators concerning 

pediatrics, respiratory care and stroke were the most diffi-
cult to measure. Further work is warranted to improve stan-
dardized measurement of quality indicators in rural emer-
gency departments in the province and to generalize the 
information gathered in this study to other health care 
environments.
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