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Learning Outcomes

Upon successful completion of this presentation, the learner will:

1. Discuss the importance of medication calculation safety within nursing
education.

2. Describe the impact of the global pandemic and modified teaching strategies
using safeMedicate.




Premise

*Majority of medication errors are related to challenges within the healthcare
system.

"Despite safety precautions, scanners, and electronic health records, medication
errors continue to occur.

="Over 10% of hospitalized patients in the USA, UK, and Canada suffer from
medication errors each day. (Bickel, Villasecas, & Fluxa, 2020)

sStudents feel ill-prepared to administer medications safely in the clinical setting.
(Cleary-Forth & Leufer, 2020).

sSpecial attention is required when preparing medications. Different teaching
strategies are needed. (Luokkamaki, et al., 2020).



Question bears to be asked...

How do you continue to teach medication calculation during
a global pandemic when face-to-face teaching has been
suspended, or drastically altered?




Our Quest

A four-year university in the Northwest region of the United
States sought out means to address medication competency
during the Covid-19 pandemic when face-to-face testing

was not feasible.




Assumptions of safeMedicate Policy
BEFORE Covid

*Nursing Student Population
* Three incoming cohorts
= Matriculate 225 students per year

"Passing benchmark was 90%

"Proctored-all exams took place in the CPL or Testing Center for accommodations
"Three attempts to reach benchmark

"Exams set-up and administered by single SafeMedicate Administrator

"Courses using safeMedicate
= Foundations, OB, Pediatrics, Adult Medical/Surgical



Assumptions of new policy/Design

="Remote Testing due to Covid

=All prep and testing resources are on College of Nursing Information Canvas page
*Managed and administrated by CPL

=Same courses

=Can take exams up to 3 times

"Goal is to achieve 100%

=" Authentic Diagnostic Assessment

=Curriculum Committee approved

*Mandatory before entering into any type of clinical setting



Testers

N=425 testers

One attempt=55.7%

Two attempts= 28%

Three attempts=13%

Four or more attempts=3.7%

m One attempt  ®m Two attempts = Three attempts ® Four or more attempts




Following problems are examples of the
types of errors that can occur.

In each example, the student scores were
between 95-99%



Exemplars




QUESTION 4 - You answered this question INCORRECTLY

Ui
e ROUTINELY SCHEDULED MEDICINES .
Dt Wladene [prng geesmic nams) Asterarioatr wen
1522021 Glipizide Tablets y—
[icse Fsuts -
25 mg Crral 0e-00
Diose L uishor i Dl -
MName 20 mgidary
Sh HMEtt e whan Prescriers Sigrature | Pharm -
Ape Height Type 2 Disbeies Mellius Dr. Jories LR =
40 years 165 cm
Bodyweight B5A —
100 kg 221m?
{220 Ibs)
Allergies
NKDA

Presenting Complaint

Type 2 Diabetes Mellitus

CORRECT ANSWER

CRCULATED AR

YOUR ANSWER

a

. X. x-

<

Back to My Record

CONTINUE

Drug Monagraph
For Use In safeMedicate Only

Dirug Mame
Glipizide Tablets

Indication
Tyoe 2 Diabetes Mellitus

Route
Ciral

Dose
2.5 mg onc= a day

Maximum Dose
20 mp/day

Dispensed Dose
Smpin 1tabis)

Special Instructions

No Rounding Required  wesp (.5 tab(s)

QJESTICN 18 - You answered this question INCORRECTLY

Hame
Larae Papazian
Apge Height
49 years 162 cm

Bodyweight

77 kg
{169.4 Ibs)

BSA

19m?
Allergies
NKDA

Presanting Complint

Focal Seizures

et
ROUTINELY SCHEDULED MENCINES I 15021
Data Madene (pnd gersric name) Actrriri b whon|
1520021 Gabapantin Oral Solution I
Faa — 06:00
600 mg ORAL -
[ose aic shor M Do 14:00
2400 mp per day
EE—— Frewcriter s, Sgrature | Pharm -
Focal Seizures Dr. Jonzs iR 22:00

.

Gabspentin Oral Solution

250 mgin 5 mL

Drug Monograph

Far Use In safeMedicate Only
Drug Hame

Gabapentin Crral Sclution
Indication

Focal Seizures

Route

CRAL

Dose

500 mp three times 3 day,
ewvery exght hours
Maxirnum Dose

2400 mp per day
Dispensed Dose

260 mgn 5 mL

Special Instructions

CORRECT ANSWER

CAUCULATED AASWIER

ic

‘l

Mo Rounding Required —

12 mL

YOUR ANSWER




QJESTION 23 - You answered this question INCORRECTLY

CONTINUE

QUESTION 28 - You answered this question INCORRECTLY

Curie
& ROUTINELY SCHEDULED MEDICINES | Sz E’Uﬂ"ﬂlﬂﬂﬂﬁl’h siese ONCE ONLY MEDICINES Drug Manegraph
D Wedcrs (pE geeanc namel R or Use In safelledicate Only ® — e i measte ey Far Use In safeMedicate Only
1522021 Rl L St om0 | g;ugﬂgralr::ulin Injection 15022021 Sucrirylehaline Injectan DrugName
=T ) Fizuls ) . T —n — Suceinyicholine Injection
12 unit{s) Subcutaneaurs Injecion - lll:ldlci‘lﬂg.nhmﬁ — 38 mg Intravenaus Injecian Indication
Dose Cais sahon i Cicoe - yee U Bl s Gl e Toes Meuramuscular Blockade For
Mame 13 unitzidoge g"gw —— Mame : . 1 mafkg 150 myg Surgery
i - ubcutaneous Injection !
Maire Lenhart e Prciers Spwes [Pham | D00 Shin Shirah — —_—= —  Routs L
Ape Height Type: 1 Dicbeies Melltus Dr. Jones LE - Dose Age Height D"I’J’ - — Intravencus Injection
- . ar E F r. Jones o
75 years 158 cm 13 unit(s) twice a day 79 years 164 cm Mevrom.ecular Bocknde For Surgery - ?0524( ]
" Maximum Dose mp'kg once 3 day
Bodyweight BEA .y "
57 kg 16 m? - 13 units/doss Bodyweight BS:.'E Maximum Dose
{125.4 Ibs) Dispensed Dose 38 kg 13 150 mg
o 100 unit(s) in 1 mL {£3.6 lbs) Dispensed Dose
i P Special Instructions Mlergies S0mpin1mL
NKDA Regular Insulin Injection Administer before meals NKDA Succinylcholine Injection

Presenting Camplaint

Type 1 Diabetes Mellitus

100 unit{s) in 1 mL

Presenling Complaint

50 mg im 1 mL

Special Instructions
Administer ower 20 seconds

Neuromuscular Blockade
For Surgery

CORRECT ANSWER

CALCULATED AMSWIR

CORRECT ANSWER

H

[
° 2

Mo Rounding Required

== 0.76 mL
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Back to My Record Advanced Skills Back to My Record

QUESTION 16 - You answered this question INCORRECTLY QUESTION @ - You answered this question INCORRECTLY m

= ™ vowme ooeE MEDICATION LABEL Medication Dalashest e = P MEDHCATION LABEL Merdicrion Drtashest
E — - 1 200 myg Labaizlal Dase: 2 mg per minule [T | l: 500 myg Cefazdin Jgeu.mv 250 - 1500 mg every &
i Raie: Mat fo exceed 2 mg P s}
86 n.CI | 200 mL 200 mg 200 mlL S?'dzl;n Chloride per minjs) : 68 .:c. S00 mg E0mL 5‘.E|:hmgg Rater Adminisier aver 30
B —r———— mins)
CORRECT ANSWER CORRECT ANSWER
CALCULATING THE RATE Cal CULATING THE RATE
mg- = 200 mL * 80 minis) =| 24000 mL x i =
_ 120 mutr 50 mlL 60 min{s) 3000  mlL | 100 it
minis) = 200 ma- = 1 fr = 200 hr 30 mins) 1 Ar - a0 hr
CALCULATED ANSWER . . AL TR ATED SAMSSEER
an i i
No Rounding Required wesp 120 mL/hr iOfl| NoRounding Required  wesp 100 mL/hr
SETTING THE PUMP I SETTING THE PUMP '
a8 8=
YOUR ANSWER YOUR AMSWER
CALCULATING THE RATE CALCULATING THE RATE
PREPARED TIME GO PRODUCT 3
2 mg * 200 mL ®* 803 minis) =4 4000 ) mL . _
_| 120 mUhr 50 mL * 60 min{s) = 32000 mL )
minis) ¢ 200 mg x 1 hr = 200 hr ® e 1 h pral 100 miihr
N ’ x min{s) = roF r V
tH
0
G Y¥OoU INDICATED THAT THE PRESCRIBED D:OSE, PATIEMT & MEDICATION DETAILS ARE ACCURATE
v u ¥ OU INDICATED THAT THE PRESCRIBED DOSE, PATIEMT & MEDICATION DETAILS ARE ACCURATE v

0 THE PATIENT IDENTITY BRACELET WAS CHECKED BEFORE ADMINISTRATION
@ THE PATIEMT IDENTITY BRACELET WAS CHECKED BEFORE ADMINISTRATIONM

SETTING THE PUMP
. SETTING THE PUMP

== I
""“". v '"""'= X




QUESTION 18 - You answered this question INCORRECTLY m QUESTION 1 - You answered this question INCORRECTLY m

A : [ oume [ oome MEDICATION LABEL Medication Dratashes N _=—— [ oose ] R i —y
WEGHT I 250 g Dobutzmine Dose: 2.5 - 10 mogikgimin WEGHT 1 g Vancomycin 3::; 1 grams every 12
L in Rister I a5 5 -
95 . 250 mL 250 mg 950 mil Sadium Chiloride a7 . 1q 250 mL 5% Dextrazse 3:;92’\-'_-;‘:":':;'-‘ 1 grame
08%

For this patient administer at § mogikgimings)

CORRECT ANSWER CORRECT ANSWER
CALCULATING THE RATE CALCULATING THE RATE
DO SE FORMULL  PATIENT WEIGHT PREPARED 31 UNIT COMV. TIME CON m m
5 X ® x ® - = 250 mL
meg 25 kg 280 mL 1 mg 80  min{s} 7125000 mL | 285 mimr _ 125 mUhr
kg min(s) « 250 mg = 1000 meg = 1 hr | = 250000 hr 2 fr
CALCULATED Answe e ~ ~ CALCULATED ANSWER § .
205 No Rounding Required wesp 285 mL/hr No Rounding Required wesp 125 mL/hr

SETTING THE PUMP

mE o
iy H mlh H
8= S

SETTING THE PUMP

YOUR ANSWER YOUR ANSWER
CALCULATING THE RATE CALCULATING THE RATE
cOSEroRMAA | PATENTWEGHT  PREMRED | siarTCow. | TRIEGOW ==l
5 meg Y25 kg 280 mlL f 1 mg * 80 min(s) = T125000 mL 250 miL
=28 Jmimr — 250 ynLike
kg min(s) x 250 mg = 1000 meg = 1 hr¢= 260000 hr x 1 hfx x
0 H

U ¥OU INDICATED THAT THE PRESCRIBED DOSE, PATIENT & MEDICATION DETAILS ARE ACCURATE Q ¥OU INDICATED THAT THE PRESCRIBED DOSE, PATIENT & MEDICATION DETAILS ARE ACCURATE
9 THE PATIENT IDENTITY BRACELET WAS CHECKED BEFORE ADMIMISTRATION V O THE PATIENT IDENTITY BRACELET WAS CHECKED BEFORE ADMINISTRATION v
SETTING THE FUMP SETTING THE FUMP I

- o




Advanced Skills Back to My Record

QUESTION 18 - You answered this question INCORRECTLY m

Advanced Skills Back to My Record

QUESTION 17 - You answered this question INCORRECTLY CONTINUE

. —— 1 WOLUME DOBE MEDICATION LASEL Medication Datashest
Z _._' — 1 WOLUME DOBE MEDICATION LABEL Medication Datashesl Z T 1 2600 ey Dioba barmine: Dose: 2.5 - 10 megkgimin
WEGHT 1000 mg Aminophyline g:s"' :Ium B0 Irt\gz'l;g'h 80 T Rale:
in le: Mal to exceed 25 mg I 250 mL 250 m i i
G4 ol | 250 mL 1000 mg 250 mL Sodium Chicride | | per mings) wa ] ¢ L S Brlene
0.9%
- f . . . R .
For this patient administer st 500 mogfkg/hr For this patient administer at 2.5 mcg/kg/min(s)
‘ —
—
CORRECT ANSWER e
CALCULATING THE RATE

CALCULATING THE RATE
DOSE FORMULA  PATIENTWEIGHT  PREPARED 1 UNIT CONY. m L : m
A 1 %= 80 min(s)  =| 3000000 mL

2000000 mL 2% meg % 8D kg~ ®* 280 mL
= k] mL'hr = 12 mUhr
kg~ minis) = 250 mg-x 1000 meg = 1 fr = 250000 hr

500 mcg- * 64 kg~ = 250 mL * 1 ma

kg hr = = 1000 mg- = 1000 meg | =| 1000000 hr

CALCULATED AN SWER
No Rounding Required wesp 12 mbL/hr

Mo Rounding Required e 8 mbL/hr

SETTING THE PUMP SETTING THE PUMP

mil
YOUR ANSWER

DOSE FORMULA | PATIENT WEIGHT PREPARED S UINIT COMNV. m PRODUCTS m

500 meg ¢ 64 kg = 280 mL { 2 ) mg-  =(1s000090mL 25 meg ¥ 80 kg % 1 mg * 250 mL | ={50000) mL
(18 ynikr _®L'hr
ka hr = 1000 mg- = 1000 ml:gx= 1000000 hr x kgc hr ) « 1000 meg 250 mg _| 250000 Rr

YOUR ANSWER

CALCULATING THE RATE CALCULATING THE RATE

RODUCTS

ca

n
u

U TELILIBIETES AR THE FRESCHEEDREEE, (RN r S LERIEANIEL BETR LS A E ( HEU RS ) U YOU INDICATED THAT THE PRESCRIBED DOSE, PATIEMT & MEDICATION DETAILS ARE ACCURATE

@ THE PATIENT IDENTITY BRACELET WAS CHECKED BEFORE ADMINISTRATION @) THE PATIENT IDENTITY BRACELET WAS CHECKED BEFORE ADMINISTRATION

SETTING THE PUMP

SETTING THE PUMP l
~

=
2=
et | PR x fa ]
= “BE X
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QIUESTION 2 - You answered this question INCORRECTLY Back to My Record

. . e MEDHCATION LABEL

WEGAT T'OT&,Zdu\udnu ¥y
70 al 70 mg [ Rister Admirisier aver 1 QUEETION 12 - You answered this question INCORRECTLY m
— | houn{s)
— e o — :
A [ vowne T ooee WEDICATION LABEL Mestficzrion Dotshent
WEGHT [ | 125 rmg Diltisyzeen Dose: 10 myg per hour
TE' | 125 mL 125m 125 mL F'; Presared
CONFIRMING THE PRESCRIEED DOSE
N 1 mg * 7O kg —
. = 7O mg CORRECT ANSWER
g
CALCULATIMNG THE RATE
R e
DOSE FORMULA ~ PREPARED PRODUCTS
[e=r]
10 mg- * 125 mL 5| 1250 mL
s m , =| 10 milfhr
— 5| ® muw hr = 125 mg = 125 hr
CRUCULATED AMSWER B B CALCULATED sp St
g0 No Rounding Required wesp 50 mL/hr n No Rounding Required  memp 10 mL/hr
_ 1
SETTING THE PUMP
- SETTING THE PUMP l
el [~
. mih =
— E=
mi T
YOUR ANSWER
CONFIRMING THE PRESCRIBED DOSE YOUR ANSWER
B
1 mg * 70 s ]
NS T =u
kg
v x 10 mg * 125 mL |T| 1250 mL - L
= i r
CALCULATIMNG THE RATE hr « 126 mg = 126( ma
v X
50 mL il
= 50 mL'hr
1 hr
V v u Y¥OU INDICATED THAT THE PRESCRIBED DCEE, PATIENT & MEDICATION DETAILS ARE ACCURATE
] v

a THE PATIENT IDENTITY BRACELET WAS CHECKED BEFORE ADMIMISTRATION

U OU INDICATED THAT THE PRESCRIEED DOSE, PATIENT & MEDICATION DETAILS ARE ACCURATE
v SETTING THE PUMP

o ‘THE PATIENT IDENTITY BRACELET WAS CHECKED BEFORE ADMINISTRATION

2 é
it o
SETTING THE PUMP . v
|- n @
v




QIUEETION & - You answered this question IMCORRECTLY

Chd Specific Age Group
. Drug Name
Clindarmycin Injectian
Daoss
A0mpkgiday in 4 divided doses)
avery B‘i‘ul.rs
Maximum Dosg
A0 mg/kpiday in & divided doses,
Binda’)'\.?nlg:t 5.4 b u“ﬁgﬁ i
5 & years

Clindamycin Injection

1500 mg in 1 mL

CORRECT ANSWER

QUEETION 10 - You answered this question INCORRECTLY m
Chisd Specific Age Group
. Drug Name
Tabramysin Injectian

Dosa

Tobearmydin Injection
7 Smgikiday 13 divided dose(s)

| 50 4 || Ibs | 5 | 22 ||m.ma| = | 27 || kg |
5 =] = (7 ] = [ ] —]
I ) I )

CALCUUATED AMSTEN

J Answer Reguires

Rounding
14 | m

IlIH|HHIIH +
-

| 504 || Ibs |E| | 22 |m.m,. =

L7 =

A0 ER =R

o =0 —)-

2025 || moidose ;

The user appropriately indicated that the ordered doese was accurate. v

[=]

ervery 8 haurs 40mgin 1 mL
Maximum Doss

Bodywelgnt: 85.35 In Eui«';‘gakﬁ;:r:f in 3 divided doses,

Age: 12 years

|35.3a || Ibs | = | 237 ||m.wm| = |3as || kg |

| 75 || m-‘n'{w| x | B3 || kg | = | praty| || m:-m|

T B e B )

TALCULATED ANSWER

[ ] —

= Answer Reguires
D Rounding

ZE

IHH|HHIHII“IH|HI H
- o~

=

YOUR ANSWER

|e.5.35 || Ibs | B | 22 |w...,..=, 388 || ke
75 [ manoice E EaD .b El mnw¢

| e e e )

The user appropriately indicated that the ordered dose was accurate. v
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Remediation

Describe the error(s) you made on your safeMedicate exam.

o “The error | made in the last attempt of the exam was using the correct unit of measurement of mg
instead of the correct measurement of g.”

Why do you feel these errors occurred?

o “| believe | made this error, because | felt pressure since it was my last attempt to get 100% on the exam
and had less than 30 minutes before the deadline to accomplish it.”

What will you do in the future to ensure they do not occur again?

° “In the future, | will ensure to manage my time better just in case | do need to attempt the exam
multiple times and take my time when | do take the exam to ensure proper units of measurement and
calculations are correct according to the order.”



Vost common reason for errors...

Why did these errors occur?

o “Apart from the first question mistake of writing the wrong value, the other mistakes that
occurred were because | simply did not take enough time/put enough focus on all the details.
All the mistakes that | made were about the units of the equation, and | did not choose the

wrong ones intentionally as then | would have also written different answers/numbers in
their place if so.”

> “l believe these mistakes occurred because | was trying to finish the exam fastly and because

of that, | did not really focus enough on the details or spent time reviewing my answers at the
end.”

o “l instead skimmed the units available and chose the one that first caught my eye as the
correct one but was in fact incorrect. For instance, | accidentally chose mg/min but didn't
notice that it did not contain the 'c' in the mcg unit.”



Narratives

“I understand that a high dose of insulin can be fatal to a patient. | was about to make a mistake
by giving the dose, but now | know to never do that.”

“I was under the impression insulin was only double checked by a second nurse with pediatric
patients, but | understand the need to be double checked by multiple nurses.”

“l understand the error was that | had selected an incorrect syringe. | assumed that because the
calculations had units, | selected the syringe with units instead of the resulting mL syringe that
was needed. | understand and will retest.”




General Themes

*Time management

= ack of attention to detail

*Most common error...
=*Wrong syringe for insulin




Next Steps...Discussion and Thoughts

°Policy as we learn to live with Covid
°Proctored?
> Passing Benchmark?
o# of Attempts?

°0n 02-18-2021: Curriculum voted to maintain current
policy of 100% pass rate, three attempts. Will return to
proctored environment.
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