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Medication Safety

INTRODUCTION
Adverse events involving medication use represent a significant 
patient safety issue in Canada. This was most recently identified 
through the findings of the Canadian Adverse Events Study, 
released in May 2004 (Baker et al.)  One strategy for addressing 
this issue is to utilize a systems approach to patient safety rather 
than focusing on individual performance.  Practitioners, however, 
need tools to assist them in identifying system weaknesses as 
well as guidance and direction for improvement.  This paper 
describes the Canadian experience with such a tool; namely, 
the acute care hospital Medication Safety Self-Assessment™ 
(MSSA), which was designed to assist hospitals to identify areas 
of risk in their medication use systems.   

The MSSA, originally developed by the Institute for Safe 
Medication Practices (ISMP) in the United States, was adapted 
for use in Canada in 2002 by ISMP Canada (with support 
from the Ontario Ministry of Health and Long-Term Care).  
The MSSA is a comprehensive survey tool for use by a multi-
disciplinary hospital team.  The tool consists of 195 evalua-
tive characteristics that serve to assess the safety of medication 
practices within the hospital and identify opportunities for 
improvement.  Most of the characteristics represent system 
improvements ISMP and ISMP Canada have recommended in 
response to analysis of medication errors or problems identified 
during on-site consultations.  

SURVEY FORMAT AND METHODOLOGY
The MSSA is divided into 10 key elements of safe medica-
tion use and then subdivided into 20 core characteristics (see 
Appendix 1).  Each core characteristic section is made up of 
representative individual characteristics.  Hospitals are asked to 
rate their compliance with each individual characteristic using 
the following scale:

A:  No activity to implement this characteristic
B:  Discussed, but not implemented
C:  Partially implemented in some or all areas
D:  Fully implemented in some areas
E:  Fully implemented throughout

Each response is assigned a weighted score. The scores were 
developed by ISMP through an assessment of the impact on 
patient safety and the ability of the characteristic to ensure 
sustained improvement (Smetzer 2003.)  The higher weighted 
score indicates a greater impact on the safety of the medica-
tion use system as a whole.  Completion of the self-assess-
ment requires a three- to five-hour commitment by a team of 
physicians, pharmacists, nurses and senior administrative staff.   
Once the completed survey has been submitted via the ISMP 
Canada website, individual users can compare their results to 
those of other respondents, on both a national aggregate and 
provincial/regional aggregate basis.  
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Figure 1 shows a sample comparison of one hospital to the 
national aggregate.  The individual hospital’s results are displayed 
as a bar graph with the national aggregate and standard devia-
tion superimposed.  Similar graphs can be obtained for compar-
ison to provincial/regional data. 

Figure 1:  Aggregate and User Scores by Key Elements

If more than one self-assessment is conducted and the data 
entered, hospitals are able to track their quality improvement 
efforts over time. Figure 2 shows a sample comparison of an 
individual hospital’s results after two surveys.

Figure 2:  User Scores by Key Elements (User=TCX***):  
Comparison of Repeat Surveys

RESULTS AND INTERPRETATION
The provinces of British Columbia, Alberta, Saskatchewan, 
Manitoba, Ontario, Nova Scotia and Newfoundland and 
Labrador support the participation of their hospitals in the 
MSSA, while in other provinces participation is by individual 
hospital.  At the time of writing, approximately one-third of 
Canadian hospitals (a total of 195) had completed the MSSA.

The MSSA data have provided insight into the status of 
medication use systems in Canadian hospitals.  The average 
aggregate score for participating hospitals is 672.2 (or 55% 
of the achievable score of 1224).  There is a substantial varia-
tion in scores, which range from 347 to 1039.  Analysis of 
the responses generated three levels of results, broken down by 
key elements, core characteristics and individual characteristics.  
Only a portion of the key issues (items receiving the highest and 
lowest scores) will be highlighted in this paper.

Key Elements
Hospitals demonstrated the highest scores in areas related to 
the management of medication delivery devices, environmental 
factors and drug standardization, storage and distribution 
(Key Elements V, VI and VII).   A nationwide MSSA survey 
completed in the US by ISMP in 2000 and published in 2003 
found the same three key elements received the highest scores 
(Smetzer et al. 2003).  Canadian scores were lowest in the key 
elements related to:  patient information, communication of 
drug orders and other drug information, staff competency and 
education, and patient education (Key Elements I, III, VIII and 
IX), where the aggregate responses were between 40 and 50% 
of the achievable score.  Comparison with the US survey results 
identified the same areas of low scores with the exception of staff 
competency and education (VIII).  The aggregate scores by key 
element are shown in Figure 3.

Figure 3:  Average Aggregate Key Element Scores
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Core Characteristics
Assessment of Canadian aggregate scores for the core charac-
teristics, shown in Figure 4, indicates that only 9 of 20 core 
characteristics had an average aggregate result greater than 60% 
of the achievable score.  Furthermore, wide ranges in responses 
indicate significant variability in the level of implementation of 
various medication safety strategies across the country.  

Figure 4:  Average Aggregate Core Characteristics Scores

The highest core characteristic score was related to seques-
tering of hazardous chemicals from patients and drug prepara-
tion areas.  The average aggregate response indicated 85% of 
the achievable score.  The next highest scoring was in the use of 
proven infection control practices in storage, preparation and 
administration of medications, with an average aggregate score 
of 80%. 

The lowest core characteristic response was related to the 
availability of essential patient information, having an average 
aggregate score of 40% of that achievable score.  Communication 
of drug orders in a standardized way, strategies for look-alike/
sound-alike drug products, provision of ongoing education 
about medication error prevention, encouragement of practi-
tioner reporting and multidisciplinary analysis of errors all 
demonstrated aggregate scores of less than 50% of the achiev-
able score.

Comparisons of aggregate scores for core characteristics, 
by hospital demographics such as bed size, type and specialty, 
revealed very similar patterns of response, suggesting that hospi-
tals of all sizes and types face similar challenges regarding their 
medication use systems.

Specific Characteristics 
A review of aggregate scores for individual characteristics 
provides additional information about the status of medica-
tion use systems across the country. Some example scores for 
individual characteristics are noted below and demonstrate how 
individual hospitals can use the information to target improve-
ments. The finding that characteristics related to management of 
error in a nonpunitive way showed average aggregate responses 
of 80% or greater is an encouraging result that suggests that a 
safety culture is becoming more evident, at least in participating 
hospitals. 

A 90% average aggregate response was obtained for limiting 
the number of patient controlled analgesia (PCA) pumps to 
two or fewer within an institution and an 80% response for 
the development and implementation of monitoring criteria for 
PCA. Safety issues with PCA use and strategies for reducing 
the risk associated with administration of opioids by this route 
were addressed in several safety bulletins published by ISMP 
and ISMP Canada in 2003 and 2004.

A great deal of attention has been focused on removing potas-
sium chloride concentrate from patient care areas, in response to 
several highly publicized deaths.  The average aggregate response 
for this characteristic was 80%.  Challenges continue to exist 
with the management of potassium chloride concentrate in 
paediatric and dialysis care areas.

Automatic screening of medication orders for patient aller-
gies received an average aggregate response of 80% of achiev-
able score. However, less than 20% of achievable score was 
obtained for the step of making patient allergies a mandatory 
field which must be filled in before orders can be entered.  
Mandatory entering of patient weights and a direct interface 
between the pharmacy and laboratory computer systems to 
automatically alert practitioners to the need for potential drug 
therapy changes also received aggregate scores of less than 20% 
of achievable scores.

Other findings showed that Canadian hospitals were lacking 
in implementing high leverage safety strategies such as bar 
coding for medication administration, computerized physician 
order entry (CPOE) and creation of designated medication 
safety positions. The average aggregate scores of these character-
istics were less than 35% of achievable scores.  Anecdotal follow-
up by ISMP Canada suggested that high cost and complexity 
posting barriers to implementation of these technologies. On 
the other hand, there has been good acceptance of the impor-
tance of clinical pharmacist functions, with an average aggregate 
response of 70% for inpatient services and 45% for outpatient 
services. A recent study by Forster et al. (2004) reinforces the 
value of clinical pharmacist involvement in identifying and 
preventing adverse drug events.
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PROVINCIAL MSSA INITIATIVES
In addition to the national aggregate responses, it is worth-
while to share some findings from the Ontario and the British 
Columbia provincial MSSA initiatives since these two provinces 
had a very high level of participation.  Regional surveys were 
also conducted in Winnipeg and Halifax, and other new provin-
cial projects will be completed in Alberta and Newfoundland 
during the fall of 2005.

Ontario 
Thirty-one Ontario hospitals completed an initial survey in 
2002 plus a repeat survey in 2003 as part of a larger study 
protocol.   The average aggregate score for these hospitals was 
657 (53.7% of achievable score) in 2002 and 743.6 (60.8%) in 
2003, demonstrating a relative improvement of 13.2%.  Gains 
were achieved in 18 of 20 core characteristics, as illustrated in 
Figure 5.  The total number of Ontario hospitals participating 
has increased to 75, which represent 39% of the Canadian 
aggregate. A comprehensive medication safety collaborative 
with the Ontario Ministry of Health and Long-Term Care 
raised the profile of medication safety, and might explain the 
higher participation rate. 

Figure 5:  Average Core Characteristic Scores by Repeat 
Hospitals in Ontario

The review of MSSA results for Ontario helped to identify a 
number of issues requiring intervention.  The first intervention 
undertaken in Ontario in November 2002 focused on removing 
potassium chloride concentrate from patient care areas.  This 
provincial safety initiative resulted in a significant increase in 
compliance with safe practice.  As a result, similar initiatives 

were undertaken by other provinces.  A second intervention, 
designed to improve the management of narcotic (opioid) 
medications, was initiated in 2004 and is still underway.

British Columbia
The Patient Safety Task Force of British Columbia (BC) invited 
54 hospitals in their six regions to complete the Medication 
Safety Self-Assessment™ in 2004.  Ninety-three percent of 
invited hospitals participated in the survey.   ISMP Canada 
provided data analysis comparing results within and amongst 
the six regions.  The BC aggregate score was 673, or 55% of the 
total achievable score, which, coincidentally, is identical to the 
current national aggregate score. 

The following priority areas for action were identified based 
on review of MSSA results for BC: 

• Manufacturer labelling/packaging and look-alike/sound-alike 
drug names

• Provision of ongoing safe medication education for  
practitioners

• Active analysis of errors for system redesign
 
A follow-up survey of the BC hospitals will be conducted 

in early 2006.

DISCUSSION
There are limitations to the interpretation of these Medication 
Safety Self-Assessment™ results.  The sample size, although 
representing approximately one-third of Canadian hospitals, is 
still small and thus may not be generalizable.  As no statistical 
analysis has been performed, the confidence interval and signifi-
cance of data differences have not been determined.  The goal of 
this paper was to provide an overview of some of the Canadian 
data and demonstrate the value of the tool for assessing risk 
issues and developing priorities for individual hospitals and for 
provinces and regions.  The tool is not designed for individual 
hospitals to make success comparisons with their peers.  Rather, 
it is intended to allow hospitals to assess their medication use 
system weaknesses and to contribute to an aggregate database 
to assist in determining the areas of the medication use process 
that require more effort for improvement.

It is understandable that some may challenge the scientific 
validity of the safe practices contained in the Medication Safety 
Self-Assessment™. But while the characteristics contained 
in this tool are not proven by formal research methodology, 
it has been argued that many medication safety practices are 
“common sense” and well supported by human factors literature 
in other industries (Leape et al. 2002).   The tool has been well 
accepted by Canadian hospitals and has been referenced within 
the guidelines to the 2005 Canadian Council on Health Services 
Accreditation Standards.   Internationally, 1,435 hospitals in the 
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Appendix 1:  Key Elements and Core Characteristics of the Medication Use System

Key Element Core 
Characteristic

Description

I/ Patient Information 1 Essential patient information is obtained, readily available in 
useful form, and considered when prescribing, dispensing, and 
administering medications.

II/ Drug Information 2 Essential drug information is readily available in useful form and 
considered when ordering, dispensing, and administering medica-
tions

3 A closed drug formulary system is established to limit choice to 
essential drugs, minimize the number of drugs with which practi-
tioners must be familiar, and provide adequate time for designing 
safe processes for the use of new drugs added to the formulary.

III/ Communication of Drug Orders and 
Other drug Information

4 Methods of communicating drug orders and other drug informa-
tion are standardized and automated to minimize the risk for 
error.

IV/ Drug Labelling, Packaging and 
Nomenclature

5 Strategies are undertaken to minimize the possibility of errors 
with drug products that have similar or confusing manufacturer 
labelling/packaging and/or drug names that look and sound 
alike. 

6 Clear and readable labels that identify drugs clearly are on all 
drug containers, and drugs remain labelled up to the point of 
actual drug administration. 

V/ Drug Standardization, Storage and 
Distribution

7 IV solutions, drug concentrations, doses, and administration 
times are standardized whenever possible.

8 Medications are delivered to patient care units in a safe and 
secure manner and available for administration within a time 
frame that meets essential patient needs.

9 Unit-based floor stock is restricted.

10 Hazardous chemicals are safely sequestered from patients and 
not accessible in drug preparation areas.

VI/ Medication Delivery Device 
Acquisition, Use and Monitoring

11 The potential for human error is mitigated through careful 
procurement, maintenance, use, and standardization of medica-
tion delivery devices.

VII/ Environmental Factors 12 Medications are prescribed, transcribed, prepared, dispensed, 
and administered in a physical environment that offers adequate 
space and lighting and allows practitioners to remain focused on 
medication use without distractions.

13 The complement of qualified, well-rested practitioners matches 
the clinical workload without compromising patient safety. 

VIII/ Staff Competency and Education 14 Practitioners receive sufficient orientation to medication use and 
undergo baseline and annual competency evaluation of know-
ledge and skills related to safe medication practices. 

15 Practitioners involved in medication use are provided with 
ongoing education about medication error prevention and the 
safe use of drugs that have the greatest potential to cause harm 
if misused. 
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United States participated in a national survey in 2000 and over 
1,600 in a repeat survey in 2004 (Smetzer et al. 2003; ISMP 
Alert 2005).  The State of New South Wales in Australia has 
recently received approval and funding to adapt and implement 
an Australian version of the MSSA.  ISMP (US) has also devel-
oped a community practice version, currently being modified 
for use in Ontario.  A long-term care version is in the develop-
ment phase in Canada.

The MSSA offers a comprehensive structured process for 
assessing the safety of a hospital’s medication use system in a 
manner that is proactive, unbiased and encourages consensus 
building.  It provides a mechanism to enhance the perspective 
of healthcare practitioners towards a system-based approach to 
preventing adverse events.  The ISMP Canada web-based access 
feature allows for an overview of system issues from provincial 
and national perspectives, which can be used to develop provin-
cial and national priorities for safe medication practices.
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Key Element Core 
Characteristic

Description

IX/ Patient Education 16 Patients are included as active partners in their care through 
education about their medications and ways to avert errors.

X/ Quality Processes and Risk 
Management

17 A non-punitive, system-based approach to error reduction is in 
place and supported by senior administration and the Board of 
Trustees.

18 Practitioners are stimulated to detect and report errors, and 
multidisciplinary teams regularly analyze errors that have 
occurred within the organization and in other organizations for 
the purpose of redesigning systems to best support safe practi-
tioner performance. 

19 Simple redundancies that support a system of independent 
double checks or an automated verification process are used for 
vulnerable parts of the medication system to detect and correct 
serious errors before they reach patients

20 Proven infection control practices are followed when storing, 
preparing, and administering medications.

An Effective Tool to Enhance a Culture of Patient Safety and Assess the Risks of Medication Use Systems  Julie Greenall et al.  

continued




