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Introduction: Medication error is the most frequently reported
error in the emergency department. Nationally, 36% of

medication errors occur in the administration phase. The > PUrpose
of this study is to reduce medication administration errors in the

emergency department Qy remforcmg nbasxc m_edlcanoh B
amwstrahon procedures o )

Methods: This study examined a_3-month_educational -
Intervention_using a nonrandomlzed smgle group. comparmg

7

administration errors, identified via chart review and voluntary
error reports.

Results: In the post-test, 91% achieved perfect scores vs. 69% on
the pre-test {P = 0001). In the post-survey, the proportion
responding that they follow recommended practice “all” or “most”
of the time increased in 8 of the 10 survey questions, but the
changes did not reach statistical significance {P=98). Reviews of
charts (299 pre-test and 295 post-test) revealed little change in total

pre-| post outcome: varlébles The educational ‘intervention, titled. >  medication errors: 25% vs. 24% (P = 78). Voluntarily reported

g\ urevennrlq Medicanon and | !\fAdnﬂlmstratlon Errors,”

described current medication errors in the emergency
department, and recommended practices for reducing
medication administration errors. Of 127 nurses, 75%
participated. Three measures used pre- and post-intervention

\ were: a) know!edge of medication administration procedures
assessed by tests; \':/ behaviors reflecting recommended

medication practices assessed by surveys; and @ imedication

medication errors dropped from 1.28 to .99 errors/1000 patients.

Discussion: This educational intervention successfully improved
knowledge of recommended medication administration practices.
However, improved knowledge did not translate to a significant
change in practice. More research is needed to identify
interventions that can modify behavior in clinical settings.
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edication errors happen frequently in the emer-

gency department.” Several factors contribute to

“this high rate of medication errors, and the pri-

mary Lomr;butmg factor is ED overcrowding, which is
pushmcr hospital-based emergency care to the breaking
point.” According to the 2007 National Hospiral Ambula-
tory Medical Care Survey, there were 115.3 million ED

vmts in 200> (the most current dua Walhblc) Mcdmauon

'md in visits in whmh mcdlcanon was (mcn or pISSCIIde
the average was 2.5 medications per Vlsn.I

The sheer volume of medications given in the ED set-
ting invites errors. Medication-related events were the lar-
gest single category of adverse events (19% of all adverse

o~

&

events in 2 Tandmark studies).” L(ntunatelv, mw

medication errors (97%) do not result in pa atient_harm, b

—but when they do, the impact from medication errors

ranges from minor temporary effects to permanent injury
or death Other gonmbutmg factors to medication errors
include the i Mnumber of complicated and chroni-

“‘*‘*«...
cally ill patients who rm medications; lack of

detailed medical histories, making patients virtual strangers;
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multiple patients being treated concurrently; frequent use
of verbal orders; the wide range of drugs in use; time pres-
sures; interruptions and distractions; and team communi-
. “ 67 .
cation problems.”” In a cross-sectional study of all ED
errors reported to MEDMARX (the anonymous national
database for reporting medication errors) between 2000
and 2004, 13,932 medication errors were reported from

496 emergency departments. | lhe error rate from the

MEDMARX analysis was
Estimates of medication error rates vary widely from 4%
to 14%, and in pediacric hD settings, error rates as high
as 39% have been reported.” An accurate error rate actually
is not available because most systems for tracking medica-
tion errors (including MEDMARX) are voluntary and
represent only the tip of the iceberg.
Reports_derailing ED. medlutjon errors™

78 reports_per 100,000 visits.

7.8
Ort are pri-
marllv dcscuptwc addrcssmg factors conmbumng to.
errors, possﬁﬂe causes, and recommendations_that may

dicat ]hese recommendations
address a wide range of issues; some address the blunt
end of the problem, such as redesigning workflow within
the emergency department to improve team communica-
tion, while others address the sharp end, such as requir-
ing a double check for all high-alert medications. No
reports described implementation and evaluation of spe-
cific interventions.

In our emergency department, 305 medication errors
were voluntarily reported in 5 years. Nationally, 3 6%70f
medication errors occurred in the administration phase,”
and this finding is confirmed by our local experience; there-

reduce_medication er

5 fore, we decided to focus our study on this phase of the

medication process. Five years of medication errors in our
setting demonstrated that medication administration errors
occurred not because new drugs or sophisticated new tech-

,~ nologies were used. Rather medlcanon errors occurred most

()ften”becaus; nurses | dld not c()mply thh l basic medlcatmn
practice—
nursing. Therefore, thls mterventlon was deslgncd to
emphasize a “Back to Basic” approach to reduce ED medi-
_ cation errors. The purpose of this performance xmpm{;ément
project was to reduce ED medication errors by reinforcing

basic procedures for safe medication administration.

Methods

STUDY DESIGN

Ihls quasi-experimental study examined a 3-month edu-
cational intervention 1 LlsLﬁg mandomlzcd single
group comparing pre-outcome and post-outcome vari-
ables. A 3-month intervention period was designed to

provide adequate time for nurses to participate in the
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TABLE 1
Summary of topics presented in “Back to Basics”
educational intervention

* Orders should be legible (if not, verify them); do nor
accept verbal orders unless life/death situation; state,
“Please write it on an order sheet,” or write it yourself
and have the physician sign it

Check 5 Rs 3 times: Right Time, Right Medication,
Right Dose, Right Route, and Right Patient

Check allergies on paper chart and electronic record and
update as needed

Bring order/chart to medication room

Bring order and medications to bedside, label all syringes

Identify patient: (1) ask patient to state his or her first/
fast name and date of birth; (2) check name band; (3) ask
about allergies and check for allergy band; (4) tell patient
the name and purpose of the medicarion; (5) ask patient
if he or she has been medicated with the same medica-
tions before

Chart medications as given in nursing notes at the bedside

At shift change, give report with the chart; treat chis as an
opportunity to review orders and chart medications
given, if they have not already been charted

intervention and complete the pre-tests and post-tests
and surveys.

SAMPLE AND SETTING
The study site is a_50-bed emergen 7 department of an
academic, tertiary care facility thqt serves as a level |
trauma and pedmmc referral center, Wlth an 1nnual cen-

1nv1tcd to p lmcxpatc

HUMAN SUBJECTS PROTECTION
This study was approved by the hospital’s Institutional
Review Board, and a waiver of consent was granted.

EDUCATIONAL N’l‘]"RV{l\[DQN———fg‘

An analysis found that the majority of medication errors in

our emergency department occurred because nurses did not
comply with basic medication administration principles.
Therefore, a senior nurse group composed of{4/direct-care
JED nurses and an ED research nurse, who eaeh had 10 w0

25, years of nursing experience, developed an educational

intervention designed to emphasize a “Back to Basic”
approach to reduce ED medication administration errors.
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Test (Medication Administration)

1. What are the 3 Rs for medication administration?

YL v “\\/\3" e, N

. S \/\SY N BLETLET
. \)\)vc\ \’\A MNes &

. Poola UL

. p\"\a\ L}/ Q\ "'v)\ \Q—“’s

2. If an order is not legible, what should you do? ;\}Q( ! g

\X &y \‘; “A

3. If a physician gives you a verbal order, what should you do?

j/D o o J‘- atcalk NEE RS e €Y (\, G

o ]

4. Please circle one: \TRUE ) FALSE
It is necessary to bring the chart (or order sheet) with you to the med room when preparing medications.

5. Please circle one:! @ FALSE
1V fluids and 1V piggy backs need to have start and stop times documented in the nurse’s notes.

. Y
6. Please circle one: QRQE) FALSE
2 { ) . B v v

Our standards require that we use a Buretrol and an IV pump when giving IV fluids to a pediatric patient.

/"T"‘—-\ -
7. Please circle one:\ TRUE | FALSE

Having the chart with you during shift report lets you review orders and gives you an opportunity to chart
meds you forgot to chart.

8. Please circle one: TRUE L‘x

Pre-hospital treatment does not have to be documented because the information is already documented
on the ambulance run sheet.

9. List 3 things to make sure you are giving the medication to the right patient

e Rernad o sdde Vs flar Losh A LosA ¢
™ e M— C N -'e ) A
. L/\i‘\ — Qe \\ il ;E N L '&TJ ( (e \\‘l s ‘\[ ~

« OSNS ahpeudy e dNaeAR M o N prSTY Clo=Y Lot N
B T o laxt D~ QR »\‘77‘“>§ e °O% N 2

\ A =
10. What does a red bracelet mean? FW\ e ( M LA e @\i‘d ;

FIGURE 1

Pre-test and post-test (medication administration).
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to explain it to me.

please write it down.

QRS S——

notes are complete.

| 3. When a doctor gives me a verbal order in a non-emergent situation, T ask the doctor to

| 4.1 take the chart/order with me to the med room while I prepare my patient's medication.
_J;ZL_S. [ ask patients their name and date of birth before I give them medications.
J__é. I check patients’ allergies before I give them their medication.
_|__7.1 chart medications I give the patient at the bedside right after I give them.
_]__8. I have the chart with me when I give report to the next shift.
.i._m9- I review all orders before the patient leaves the emergency department.

2 10. I'review the chart before the patient leaves the emergency department to make sure my

SURVEY OF NURSING PROCESS FOR MED ADMINISTRATION ‘

This survey is about your current practice. Please respond to each statement with the
corresponding number.

(1)-All the time (2)-Most of the time (3)-Half the time (4)-Few times (5)-Not at all
| 1. When I see a written order that I can't read, I ask the doctor to clarify what he wrote.

| 2. When I see a written order that does not make sense to me, I ask the doctor

FIGURE 2

Pre-survey and post-survey of medication administration practice.

This senior nurse group created a 20-page educational flip ‘¥

chart and slide show presentation entitled “Preventing
Medication and IV Administration Errors.” This content
was tailored to address specific errors identified in the safety
reports and chart reviews from our emergency department.
The content included:

* A list of the most common medication errors in our
emergency department

® The 5 Rs of medication administration process (right
patient, right medication, right dose, right time, right
route)

144 JOURNAL OF EMERGENCY NURSING

* The correct method of documenting medications and
intravenous lines, including medications given by pre-
hospital personrel '

* Recommendations for reducing errors at each step of
medication administration

* Recommendations on how to prevent errors (Table 1)

PROCEDURE X
All nurses were invited to participate via memos posted in
the communications books for all 3 shifts. Participation

was encouraged but was strictly voluntary and confidential.
Multiple copies of the educational materials were made
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TABLE 2
Summary of study results

QOutcome measures

Pre-intervention

Post-intervention  Test and level of significance

Knowledge test: No. and % of nurses who obtained
10 correct responses out of 10 items
(Paired sample) n = 84

through chart reviews
(pre) n = 287 charts
(post) n = 296 charts

Medication error rate detected through
voluntary safety reporting

59184 (69%)

Behavioral survey: rank sum of mean score 6285.5
Unpaired, unequal groups:
(pre) n = 81
(post) n = 73

Medication errors: No. and % and detected 126/287 (4

1.28/1000 patients

49%)

77184 (92%) Sign test

P = .0001

Wilcoxon rank sum rest
P =.9768

5649.5

102/296 (34%) 2-sided Fisher exact test

P =78

.99/1000 patients

i

Voluntary reports

available in the break room for a period of 3 months. The
nurses read the material and completed the survey and tests
on their own time. The pre-survey and pre-test were com-
pleted immediately prior to reading the material. The
nurses then read the material, and afrerward immediately
completed the post-test. Completed tests and surveys were
dropped in a locked box next to the educational materials.
These materials were collected and the results were entered
in a Microsoft Excel spreadsheet (version 2003) by a
research intern. The post-survey was administered on the
fourth month to see if there was any self-reported sustained
change in behavior.

DATA ANALYSIS

Pre-tests and post-tests were s,ggraﬁ_gnd differences were
compared using the 2-sided sign test,, ) For the surveys,
which had cqtcgorlcal vauﬂ) les and unpﬂrcd responses,
the non-parametric Wilcoxon rank sum test was used to
test for significance. Analysis of medication errors identified
via chart reviews was completed by using the Fisher 2-sided
exact test and non-parametric procedures. All tests of sig-
nificance were conducted at a critical level of P < .05. Ana-
lyses were done using Stata (version 10.1, StataCorp,
College Station, TX).

OUTCOME MEASURES

The following measures were compared before and after
intervention to assess effectiveness:

T ﬂl
. Written test: A test consisting Of@ questions based on the

materials contained in the c:ducanonal booklet was given to
measure the nurses’ knowledge of recommended medica-

tion administration practices (Figure 1).

March 2011 VOLUME 37 e ISSUE 2
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Survey: The survey used 10 of the nursing medication
administration practices recommended in the educational
intervention as the basis for the survey questions. Nurses
were asked to respond with the frequency they practiced
recommended guidelines using a 5-point Likert-type scale
(Figure 2).
3. The number of medication administration errors, identi-

The surveys were confidential.

fied via review of charts and voluntary safety reports, to
determine if the intervention had any effect on errors.

By consensus, the senior nurse group established the
definitions and criteria used for chart selection. The chart
review was limited to admitted patients only and to
patients with medications ordered in_the emergency
department. The reviewers used a a standardized data collec-
tion ﬁ)rm for the Lhart reviews. ’U 4 nurses wete trcunsd

reviewed by all(4 1evxewers to estabhsh inter-rater ag 1gxee—
ment. An xmer—mter%wm of 90% was reached prior
to proceeding with the actual chart reviews to evaluate
study outcomes. A sample size of 580 charts (290 pre-
intervention and 290 post-intervention) was selected to
provide precision for estimates of selected attributes. For
example, assuming a chart error prevalence of 30% in

the pre-intervention phase, a sample of 290 charts would
provide a confidence interval of about +5 percencage
points for the prevalence estimate. Further, for hypothesis
testing of pre-post change due to the intervention, a sam-
ple size of 580 charts would provide more than 80%
power to detect a 27% reduction in the error prevalence
(ie, 30% to 19%) using a X~ test at a critical level of
5%. Based on our admission rate of approximately 1700
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patients per month, the nurses reviewed a randomized
sample of 287 charts before the intervention and 296
charts after the intervention.

Results

Of a total of 127 nurses, 95 (75%) participated in the
educational program. All completed the pre-test, but
only 84 completed both pre-tests and post-tests. Only
81 completed the pre-survey; and 73 completed the
post-survey. Because this activity is voluntary, we cannot
mandate that the nurses complete all the instruments.
The pre-test and post-test is a paired, equal group
because they were administered at the same seating.
The pre-survey and post-survey, because of the 4-month
separation and the attrition, is an unpaired, unequal
group and was analyzed as such. Awridon for the post-
survey was attributed to the time lag and the voluntary
nature of the project (Table 2). Some of the post-survey
participants did not write their names on their responses,
hence we were not able to identify and pair their responses
with the pre-survey. The 95 nurses who inidially partici-
pated (nurses who read the educational intervention and
completed at least one instrument) is characterized as
85% female, 62% full time, and 78% level 1T nurses (level
IT nurses have more than 3 years’ experience).

PRE-INTERVENTION A
POST-INTERVENTION
After reviewing the educational material, the percentage of

nurses who obtained a perfect score increased by 21% (18/

84) in the post-test.

+ PRE-INTERVENTION AND
k POST-INTERVENTI ON(§ URVE
 The percentage of nurses responding that they would do
the recommended practice “all” or “most” of the time
trended positively in 5 of the survey questions. The best
improvement was in question 8 (“I have the chart with
me when I give report to the next shift.”) More nurses
(71%, 52/73) said “all” or “most” of the time in the
post-intervention survey versus only 60% (49/81) of nurses
in the pre-intervention survey. However, these positive
changes did not reach statistical significance (P = .98).

2~ CHART REVIEWS

Although the total number of medication errors did not
change from pre-intervention to post-intervention, 2 errors
- 9h£’)§'£d, a significant dr(/p These errors were “TIV ﬂulds
ordered EELULQDE’ which decreaaed\f&\ £79%
(147287) [0\4% /76?))\ post-intervention (P = 016),

and “Incomplete documemauon of medications, which

SRR
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decreased from 14% (32/78 7) to 7.4% (22/296) (P <
.01). The reviewers identified 3 common medication
errors: omission of medications and intravenous lines that
were ordered; medications that were given and intravenous
lines that were started with no written orders; and docu-
mentation errors.

VOLUNTARILY REPORTED ERRORS

Medication administration errors dropped from 1.28/1000
patients (5 months pre-intervention) to .99/1000 patients
(5 months post-intervention).

Discussion

PRE-TEST AND POST-TEST

The tests and the educational information included basic
information that we believe every nurse should know to
practice safely. This was confirmed by the high scores
achieved by the participants even in the pre-test. The sig-
nificant improvement in the scores in the post-test might
reflect the success of the educational intervention in rein-
forcing basic knowledge of correct medication administra-
tion process. The following finding illustrates the difficulty
of achieving desired outcomes with educational interven-
tions: In the pre-test, 18 nurses said that given a verbal
order, they would write it down and read back the order
to the physician. This practice is not one we recommend
to ED nurses. Our Clinical Operations Policy clearly states
that “Verbal orders are reserved for emergency situations or
when the Physician is actively involved in an invasive pro-
cedure.” To prevent rampant use of verbal orders in the
emergency department, we have interpreted this to mean
“no_verbal dicrs unless it is a true life/death situation.’
However, this i interpretation has not been enforced in prac-
tice. Nurses carry out verbal orders given for reasons of

convenience. The pre-test score showed that 22% of

respondents in fact believed that taking routine verbal
orders is acceptable as long as they write it on the order
sheet. This response improved in the post-test, where 14
of 18 nurses changed their answers and stated that when
given a verbal order, they would ask the physician to write
the order unless it is a true life/death situation.

PRE-SURVEY AND POST-SURVEY

Despite this increased recognition of the correct way of

Randling verbal orders, the behavioral survey of the same
concept showed that bel‘l"{\'iOI‘—WiSL, nurses did the oppo-
site. Survey question 3_pertained to asking physicians to
write their verbal ordem, the percentage of nurses doing
“most of the time” was down
(92% [post-survey] vs 95% [pre-survey]). Even though this

VOLUME 37 e ISSUE 2 March 2011




/

T————y

/
\, \ \Q [

difference was not significant, the direction is opposite of
what we would expect from the results of the post-test.

This contrary result suggests that knowledge alone is not

a sufficient influencing factor in behavior.-

CHART REVIEWS

Analysis revealed litde pre-post change in total medication
errors: 25% versus 24% (P = .78). As a way of measuring
che number of medication errors, chart review has limited
value by ieself, because it is highly dependent on conscien-
tiousness to document what medications were given. How-
ever, it does measure well the documentation part of the
process of medication administration. Even though overall
result of the chart review showed that there was litcle pre-
post change in the total number of medication errors,
nevertheless it showed significant improvement in docu-
mentation of medications given (pre- vs. post-intervention).
VOLUNTARY ERROR REPORTS

The number of reports submitted is a small fraction of
actual errors. No general conclusion can be made regarding
the clinical significance of a drop in medication errors
noted in this study, given the voluntary nature of this
reporting system.

Limitations

This study has several limitations: The instruments used
were designed by experienced nurses who can claim exper-
tise in the medication administration process, but not in
the field o?fi:;{fﬁ‘n;‘éﬂrag{:g'ﬁiﬂrhéfﬁ:’i‘ﬂai'.e, we can only

claim face validity for the instruments, A convenience sam-

ple was used with volunteers as participants; hence, a
chance exists for self-selection bias. The results may have
been skewed by 10% attrition in the post-survey participa-
tion, as 8 nurses did not complete the post-survey. Finally,
3 . X | S e—
_the study was conducted in a smgle emergency department;
L o e O S
_therefore, MHdmgs cannot be generalized.

Implications for Emergency Nurses

Medication administration ranks as{one jof the major nur-
D T - = ‘*\T——-’ S .

sing interventions. It{also)is the most frequent locus of
errors in the chaotic environment of emergency depart-
ments. As advocates for patient safety, emergency nurses
7 must continuously remind themselve

o S R, "
A —
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be “roo busy” w0 takd the time to check the five “Rs”/of
L S s ne ave >
medication administration. If we are to keep our patients
safe, going “back to the basics” is imperative. Emergency
2
nurses must slow down and use correct procedures when
administering medications.

Conclusions

This study evaluated a simple intervention designed by
ED nurses at the bedside. Although this attemprt to
s improve the safety of medication administration had
\{y—éﬁﬁivocai}results, it provided valuable insights into our
% medication process. This educational intervention suc- \
cessfully reinforced kmﬁﬁﬁ&éﬁmﬁmﬁ@
tion administration practices. However, despite apparent
success in improving knowledgc?f aiAaliibt‘}l)gnF&Eeh’a_gig~
nificant change in practice overall. More research is
needed to identify interventions that can modify behavior

/’(\x

in clinical settings. Rigq o 0 o G\eu |
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