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Enhancing medication use safety: benefits of learning

from your peers

V A Kazandjian,” S Ogunbo,? K G Wicker,* A J Vaida,* F Pipesh®

ABSTRACT

Background: Maryland hospitals have been improving
the safety of medication use practices since 2000. A
retrospective analysis of 35 hospitals was conducted for
2005-2007 to determine the changes in medication use
practices, communication methods within hospitals,
patient education and changes in medical record
management.

Methods: Thirty-five Maryland hospitals completed the
Institute for Safe Medication Practices Medication Safety
Self-Assessment for Hospitals, a voluntary initiative to
improve the safety of medication use. A weighting
structure is applied to calculate key element scores, core
characteristic scores and overall self-assessment scores
that were used in ANOVA and regression analyses.
Findings: The state-wide aggregate score significantly
increased from 74.2% in 2005 to 81.2% in 2007
(p<<0.05). The 35 hospitals scored highest in the
following key areas in 2007: drug standardisation, storage
and distribution (90.2%); drug labelling, packaging and
nomenclature (88.1%); and environmental factors
(84.3%). Results indicated that hospitals scored lowest in
the key element area related to accessibility of patient
information (72.5%) and in the core characteristics
pertaining to redundancies and independent double
checks (64.2%) in 2007. A substantial number of hospitals
had positive and significant (p<<0.05) changes in certain
key elements and/or core characteristics. Few hospitals
showed significant (p<<0.05) decreases in their scores.
Conclusion: MEDSAFE has directly assisted Maryland
hospitals in improving medication use safety. The
strategies and tools of MEDSAFE have been used in
Maryland since 2000 and Singapore and Austria since
2006.

The Maryland Hospital Association (MHA) has
been a pioneer in the development and application
of performance improvement strategies. Indeed,
25 years ago marked the start of the Maryland
Quality Indicator Project (QI Project),'” which
continues to be the leading measurement, educa-
tional and performance improvement indicator —
based model in the USA and 12 countries world-
wide.* When the QI Project was started, a
distinction was made between ‘“quality” and
“performance,” namely that “Quality is the
evaluation of performance.”” Implicit in this
definition was the placement of a value upon
what is measured. In doing so, and since values are
often locally contextualised, it was proposed that
indicators work best when they measure perfor-
mance and allow the interpreters of the statistics
to transform performance into quality. A number
of recent developments show that quality and
safety are growing closer to each other.*”

Qual Saf Health Care 2009;18:331-335. doi:10.1136/qshc.2008.027938

In that definition, the QI Project made no
distinction between quality and safety. Rather, it
was accepted that doing the right thing covered the
safety concept along with the more encompassing
concept of performance. MHA’s Council on
Clinical and Quality Issues realised that a number
of the QI Project’s root cause analyses on patient
falls, readmissions and surgical wound infections
seemed to suggest potential unsafe medication use
practices as possible causes in the events. It was
thus recommended that a new and focused
initiative be launched to learn more about medica-
tion use practices across Maryland hospitals.

The purpose of this paper is to describe the
MEDSAFE Project, one of the earliest state-wide
medication safety projects in the USA, its strate-
gies, findings and demonstrated impact on improv-
ing safer medication use practices.

IMPETUS AND COLLABORATION
The MEDSAFE Project (MEDSAFE) started in
1999, a year before the Institute of Medicine’s
landmark report on patient safety."” The impetus
for Maryland hospitals was to understand key Ql
Project indicator rate changes for medications
through investigative stepwise-analyses such as
root cause analyses. Since medication dosage,
timing and potential interactions due to polyphar-
macy were frequently encountered during the
investigative process, MEDSAFE was designed to
first describe what structural, technology-assisted,
internal communication and oversight there were
among Maryland hospitals for prescribing, dispen-
sing and administering medications. The media-
tions most frequently involved in actual or
potential untoward events and outcomes were
insulin, anticoagulants, narcotics and antibiotics.
At the time, there was no consistent ongoing
data collection on medication use in the state of
Maryland; hence all knowledge of hospital prac-
tices was based on anecdotal reporting. Further,
since MEDSAFE followed the principles of the QI
Project, voluntary participation by all Maryland
hospitals was expected and sought. Given the years
of participation in the QI Project and its demon-
strated usefulness," all Maryland hospitals volun-
tarily participated in MEDSAFE along with
funding the initiative.

THE MEDSAFE STRATEGY

Maryland Hospitals embarked on a self-assessment
of medication use safety without external man-
dates or requirements. Voluntarily, hospitals first
asked the MHA and then the Maryland Patient
Safety Center (MPSC) along with Institute for Safe
Medication Practices (ISMP), to survey, analyse
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Figure 1 Distribution of mean hospital score during study period,
2005-2007.

and interpret patterns of safe medication use processes with
technology adoption, organisational communication and other
key elements in the ISMP Medication Safety Self-Assessment
(MSA) to explain the safety of care profile of each hospital. This
use of the ISMP MSA has been reported before.”

Communication of the findings through state-wide educa-
tional programmes, publications, discussions with individual
hospitals and professional societies (physicians, nurses, phar-
macists and risk managers) define the MEDSAFE strategy.
Targeted, topic-specific assistance is provided to each hospital
and lessons learnt are shared by MPSC with all participants.
Individual hospital data have been kept confidential since the
start as MEDSAFE is seen as an internal quality/safety
improvement initiative. The parallels and overlaps between
traditional quality improvement strategies and enhancements
in safety of care are recognised not only in Maryland, but also in
healthcare systems within and outside the USA.® The
confidentiality of individual hospital data has helped unbiased,
complete and reliable reporting by each hospital. Based on
observations from the QI Project, it is believed that performance
improvement passes through stages starting with the will-
ingness of organisations to learn about themselves, to trusting
the measurement tool and its intent, to improving the quality of
data as requisites for improving the quality of care.**

METHODS

Hypothesis

This retrospective cohort study was designed to test four

hypotheses:

1. The cohort of hospitals will show no overall improvement
in their MEDSAFE scores between 2005 and 2007.

2. The cohort of hospitals will show no overall improvement
across the 10 Key Elements of the survey.

3. The cohort of hospitals will show no overall improvement
across the 20 Core Characteristics of the survey.

4. There will be no improvement in each hospital’s overall
performance scores.

These hypotheses are based on the proposal that continuous
participation in a performance improvement project is a
necessary condition to engage hospitals in quality and safety
improvement.*

Data and sample

Each of the 35 participating acute hospitals was asked to convene
an interdisciplinary team to complete the ISMP MSA. Results of
the assessment were then entered into a secure website using a
unique login. The website and database are maintained by MPSC.
For this study, 2005, 2006 and 2007 data were analysed.

This study includes 35 acute care Maryland hospitals that
have continuously participated in MEDSAFE between 2005 and
2007. Data for the study pertain to 241 ISMP MSA assessments
items organised into 10 key elements and 20 core characteristics.
Although participation in MEDSAFE and use of the ISMP MSA
began in 2002, the 2005-2007 period was chosen since the ISMP
MSA was slightly modified in 2004 and comparisons were not
possible across all the assessment items with data before 2004.

A normal distribution plot (shown in fig 1) was used to
determine if the data set approximated normal levels and to
compare the distribution over the study period. These plots
were used to inform the decision not to transform the data prior
to conducting the ANOVA and regression analysis since the
data set looks approximately normal. The normal plots are also
useful for a visual assessment of any shifts in the mean and the
median during the study period.

In order to check for any outliers in the domains pertaining to
the 10 key elements and 20 core characteristic, box plots were
used to show the distribution of these domains over the study
period. The box plots were also useful in determining whether the
variabilities, as measured by the inter-quartile range, were about
the same for the respective key elements or core characteristic.

The weighting structure used by ISMP was used to calculate
key elements scores, core characteristics scores and overall self-
assessment scores. A breakdown of ISMP weighting structure for
the ISMP MSA tool has been described elsewhere." " The key
elements, core characteristics and overall aggregate scores were
translated into percentage scores for ease of interpretation using
the maximum possible score for the 10 key elements, 20 core
characteristics or total maximum possible score as denominator.
Analysis of variance and regression methods were used to test the
four hypotheses and also to identify hospitals with significant or
lack of significant improvement in key elements, core character-
istics and overall aggregate scores. Additional analysis were
performed by regressing overall scores on hospital characteristics
that include number of beds, hospital type, ICU status, setting
and service type. All analyses were conducted using SAS statistical
software (V.9.1; SAS Inc, Cary, NC).

RESULTS
The distribution of mean hospital scores is near-normally
distributed for 2005 and 2007 with a shift to the right in

Table 1 Mean hospital score during study period

Year Lower confidence Mean* Median Upper confidence
2005 A 74.2 75.7 77.4

2006 74.9 77.8% 79.6 80.7

2007 78.5 81.2° 83.5 83.9

*Means with the same letters are not significantly different.
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Figure 2 Distribution of mean key element scores during study period.

Key ID Key element description

| Patient information

Il Drug information

] Communication

\% Drug labelling, packaging and nomenclature

\ Drug standardisation, storage, stock and distribution
\l Medication delivery device acquisition, use and monitoring
Vil Environmental factors

Vil Staff competency and education

IX Patient education

X Quality process and risk management

2007, indicating a gradual increase in overall mean scores (fig 1).
Compared with the baseline in 2005, the 2007 overall
improvement in the mean score was significant (p<<0.05)
(74.2% vs 81.2%) (table 1).

Over the study period, the 35 participating hospitals scored
highest in the following three key element areas: drug
standardisation, storage and distribution (key element 5); drug
labelling, packaging and nomenclature (key element 4); and
environmental factors (key element 7). The hospitals scored
lowest in key element areas related to: accessible patient
information (key element 1); communication of medication
orders (key element 3); and patient education (key element 9)
(fig 2). Scores on all of the key elements significantly increased
(p<0.05) between 2005 and 2007 with the exception of key
element 7 (environmental factors), which has slowly increased
3.2% over the 2005 score (table 2).

Figure 3 provides an overview of hospital core characteristics
distribution over the study period. Although the distribution
varies greatly between the core characteristics, the results
indicate core characteristic 10 (hazardous chemicals secured)
has the highest mean and smallest variation in comparison with
the other 19 core characteristics during the study period.

Table 2 Mean key element scores

Additionally, while there is evidence of statistically significant
improvement in the scores of several core characteristics,
hospitals did not make significant improvement in the follow-
ing areas: closed drug formulary system (core characteristic 3);
unit-based floor stock restricted (core characteristic 9); hazar-
dous chemicals secured (core characteristic 10); adequate space,
lighting, where practitioners are free of distractions (core
characteristic 12); qualified, well-rested practitioners match
work load (core characteristic 13); and redundancies and double
checks performed (core characteristic 19) (table 3).

It is worth noting that even though no statistically significant
score improvements were noticed in the above mentioned core
characteristics, hospitals have maintained progress in these areas
with an individual average score that exceeds 80%. Nonetheless,
hospitals scored highest in the following three core character-
istics: hazardous chemicals secured (core characteristic 10); unit-
based floor stock restricted (core characteristic 9); and minimise
problems with look/sound-alike drugs (core characteristic 5);
while performing poorly in redundancies and independent
double checks (core characteristic 19); obtaining essential
patient information (core characteristic 1); and establishing a
closed drug formulary system (core characteristic 3) (table 3).

The regression analysis found no significant relationships
between hospital characteristics and hospital overall aggregate
scores (data not shown). However, it is interesting to note that
while some hospitals have positive and significant (p<<0.05)
change in scores for key elements and/or core characteristics,
there were five hospitals with negative but significant (p<<0.05)
change in these metrics during the study period.

DISCUSSION

This study of 35 Maryland hospitals provides new insights into
the patterns of improvement in safety of care when a uniform
assessment tool is used and comparative analyses are shared in
open learning sessions.

First, the continuous participation in the project, the use of
the ISMP MSA, the completion of the assessment by an
interdisciplinary team and the comparative analysis provided by
the MPSC has yielded quantifiable and statistically significant
results indicating improvements in the safety of medication use
practices. These improvements can be seen for the cohort of 35
hospitals as well as at the individual hospital level.

Second, and similar to findings of numerous ‘“quality”
improvement initiatives,'®* this study did not identify a single
hospital showing improvement in every area covered by the 10
key elements or 20 core characteristics in the ISMP MSA.
Rather, hospitals do improve variably across these areas and an
overall hospital safety profile cannot be described. Prioritisation
and perhaps a longer observation period may be necessary to
identify changes in each area of practice, hence the need for
considering safety improvement a raison d’étre of the provision
of care instead of a “project.”’*

Third, when we compared the overall hospital scores between
2005 and 2007, all the variation seemed to be because of

Key element
Year 1 2 3 4 5 6 17 8 9 10
2005 63.3° 72.9° 65.2° 80.4° 85.2° 77.1° 81.1° 69.4° 66.5° 73.8°
2006 67.1° 78.2* 69.7% 83.2° 87.7® 79.5° 80.9° 75.7%* 68.4% 77.4*
2007 72.5° 80.2° 74.8° 88.1° 90.2° 85.6° 84.3° 11.7° 74.9° 80.0°

Means with the same letters are not significantly different.
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Table 3 Mean core characteristic scores

Core characteristic

Year 1 2 3 4 5 6 17 8 9 10
2005 63.3° 69.1° 81.8* 65.2° 80.4° 80.3° 69.9° 82.1° 90.1° 95.0°
2006 67.1° 74.4% 87.5° 69.7% 83.4° 83.0°° 73.9° 87.8% 90.8° 95.6°
2007 72.5° 76.7° 88.5% 74.8° 90.4° 86.5° 79.2% 89.12 93.2° 97.12
Core characteristic
Year 11 12 13 14 15 16 17 18 19 20
2005 77.1° 80.5° 81.3* 1.4° 66.4° 66.5° 75.8° 78.4° 60.2° 83.2°
2006 79.5° 80.5° 81.8° 77.2% 73.4% 68.3% 79.5% 82.0® 63.2° 88.9*
2007 85.6° 83.4° 85.0° 78.6° 76.4° 74.9° 82.1° 86.0° 64.2° 89.3°

Means with the same letters are not significantly different.
“common cause” variation in the 241 questions of the survey
about safe medication use processes. When a statistical process

control analysis of the aggregate score is constructed, we note
that the variation in the aggregated process scores for these
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Figure 3 Distribution of mean core characteristic scores during study
period.

hospitals are “in control,” with the exception of two hospitals
(data not shown). Using that finding as a “flag,” the two
hospitals have initiated an ongoing internal monitoring of
targeted processes. Better practice models will be shared with
these two hospitals based on their peer’s experiences.

Fourth, the methods and strategies of MEDSAFE are generic
and its findings are proposed to be replicable across and among
hospitals outside of Maryland. Indeed, hospitals in Vienna,
Austria and in Singapore have been participating in MEDSAFE
for more than two years and results from these hospitals are
being analysed.*

LIMITATIONS AND CAVEATS

Participation in MEDSAFE has been voluntary in Maryland,
Austria and Singapore. As such, self-selection may predispose to
certain bias and challenge the generalisability of the results. This
is not believed to be the case in Maryland since 35 of the 47
hospitals have continuously participated in MEDSAFE. Further,
the goal of MEDSAFE is to help identify local trends in
medication use safety, rather than comparing scores, trends and
changes across regions. A commonly asked question is “If our
goal is to have zero-percent error in prescribing, does it matter
knowing if others are at two or three percent?” However, while

Key ID Core ID Core characteristic description
| 1 Patient information obtained, readily available, used for prescribing, dispensing and administering
Il 2 Drug information readily available and used when ordering, dispensing and administering medications
3 Controlled formulary limits choice, minimises number of drugs and has process for newly added drugs
1] 4 Automated and standardised methods of communicating drug orders and information
\% 5 Strategies to minimise the errors with drugs having similar or confusing labelling, packaging and names
6 Clear, readable drug labels on containers remain up to the point of actual drug administration
\ 7 Intravenous solutions, drug concentrations, doses and administration times standardised whenever possible
8 Medications safely and securely provided to units for timely administration
9 Unit-based floor stock is restricted
10 Hazardous chemicals sequestered from patients and not accessible in drug preparation areas
\l 1" Careful procurement, maintenance, use and standardisation of devices used to prepare and deliver medications
Vil 12 Physical environment offers adequate space and lighting to focus without distractions
13 Well-rested practitioners matches the clinical workload without compromising patient safety
Vil 14 Practitioners receive orientation to medication use, undergo baseline and annual competency checks
15 Practitioners have ongoing education on medication error prevention and safe use of drugs that have the greatest potential to cause harm if
misused
IX 16 Patients actively included as partners in care via education about their medications and ways to avert errors
X 17 A non-punitive, system-based approach to error reduction is in place and supported by management
18 Practitioners encouraged to detect and report errors; internal and external data analysed regularly to improve systems to best support safe
performance
19 Simple redundancies support a system of independent double checks or automated verification process used for parts of system to detect
and correct errors before reaching patients
20 Proven infection control practices followed when storing, preparing and administering medications
334 Qual Saf Health Care 2009;18:331-335. doi:10.1136/gshc.2008.027938
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comparative analysis may not be of immediate benefit to
MEDSAEFE participants, better practice models and learning
from their peers is of cardinal interest.

The collection and reporting of assessment responses are
achieved through consensus among members of cross-disciplin-
ary teams in each hospital. It has been reported that, in some
hospitals, the members of those disciplinary teams have
changed during the study period. Although no systematic
intra-year difference in responses has been identified for these
hospitals, it remains possible that the responses may have been
influenced by the variability in cross-disciplinary teams.

Maryland hospitals are no different from others in the slow
rate of adopting fully electronic medical record systems or
computerised physician order entry networks. There is convincing
literature on the benefits of computerised information and order
entry systems on preventing or even eliminating prescribing
errors.”””” The data submitted for MEDSAEFE are collected from
hybrid sources ranging from fully functional electronic medical
record and computerised physician order entry to manual
abstraction of at least some of the data. Human error during
the abstraction of data to respond to the questionnaire could
possibly influence the scores, especially if the coordinator of the
multidisciplinary team changed over the years.

Since the improvement in scores is used as the initial
“pointer””® to improvement in the process leading to safer
medication use processes, the ongoing refinements to the tool
between MPSC and ISMP staff is expected to result in a better
assignment of maximum achievable scores adjusted to the
services provided by each hospital. This may be a factor in the
findings of the present study, although we found no significant
relationships between hospital characteristics and hospital
overall aggregate scores.

NEXT STEPS

A follow-up study is underway to collect both qualitative and
quantitative information from hospitals to map the genome of
process improvement in select areas of medication use processes.
The findings will help these hospitals design real-time safety
audits in targeted areas™ and their experiences will be classified
into better practice models to be used in educational pro-
grammes via the MPSC and shared with all participants in
MEDSAEFE.
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