EAST TENNESSEE STATE
UNIVERSITY

ABSTRACT

The problem to be addressed in this study is that despite nurses’ historical commitment to patient safety, nurses
continue to make medication errors that cause patient harm. Harm from medication error is estimated to affect
millions of patients per year in the United States alone. Nursing has traditionally relied on strategies at the sharp end of
care that focus on individual characteristics and responsibility (Reason, 1990). The modern patient safety movement
encourages utilization of systems theory strategies (the blunt end of care) like Root Cause Analysis, which involves
identification of factors leading to error and solutions to prevent similar errors (The Joint Commission, 2017). The
Patient Risk Detection Theory (PRDT; Despins, Scott-Cawiezell, & Rouder, 2010) states that nurse training is a factor
that influences nurse sensitivity to signal and responder bias — concepts that have the potential to reduce harm to
patients. RCA involves reporting and analyzing errors, and gives nurses the opportunity to learn from their mistakes.
These are factors that impact nurse sensitivity to signal and responder bias. The purpose of this study is to determine if
nurse participation in RCA has the potential to reduce harm to patients by increasing nurse sensitivity and responder
bias. An increase in sensitivity will be measured with a knowledge test and responder bias will be measured with a
safety attitudes questionnaire. Senior level nursing student are being recruited for this IRB approved, dissertation
research study (study goal: n=90; current recruitment N=75). Preliminary results show an increase in safety attitudes
after RCA. The pre-intervention SAQ score mean (N=61) was 71 (13.5) compared to the post-intervention mean score
(N=29) was 74.5 (10.37) and the 30 day post-intervention mean score (N=9) was 76.49 (10.49. Despite the widespread
use of RCA, there has been little evidence to support its efficacy (National Patient Safety Foundation, 2015). The results
of this study support the use of RCA as an educational intervention to improve patient safety.

BACKGROUND

RCA Intervention within the PRDT The Patient Risk Detection Theory (PRDT)

» facilitates understanding of both individual and organizational
factors that influence nurses' ability to detect risk in complex
healthcare settings.

* Used to guide research on interventions to enhance signal
detection by nurses and increase patient safety.

* Has been used to guide design of nursing continuing education,

promoting the development of practical skills in signal detection.

To Err is Human...

* Death rate from medical error may be as high as 400,000 per year

* Death from medical error may qualify as the third leading cause of

death
Incr | respons . . . .
* More than one medication error per day for each hospitalized
patient

* Impact of error includes increased cost of care, emotional &
physical consequences for patient, family and healthcare
providers

* Medication error is the most common medical error

Definition of Medication Error: “Any preventable event that may cause or lead to inappropriate medication use or
patient harm while the medication is in the control of the health care professional, patient or consumer”

Role of the Nurse

Nurses may spend up to 40% of their time giving medications

Nurses administer medication as prescribed while preventing error & Patient harm

Nurses may prevent up to 70% of errors before they reach the patient

Nurses may commit up to 38% of medication errors; 78% of nurses admit to making a medication error

How do nurses prevent error?

The Modern Patient Safety Movement

Root Cause Analysis (RCA)

The 5 rights (around since 1893)
“Be careful” — multiple surveys report nurses identify carelessness and incompetence are the major reasons for
making error.

Nurses appear to believe it is possible to administer medications without error

Blame the provider who delivers care directly to the patient

HAZARDS

Some holes due
to active fadures

Study of root causes from the VA shows: communication failure, _—
. . . . . '
orientation issues, patient assessment, and staffing are the top reasons. \ -
Investigate events with the intent of preventing a future similar event 5 e ol

Transparency & support to patient, family and healthcare providers
Operating in a Just Culture

Accident

SUCCESSIVE LAYERS OF DEFENSES

Retrospective method for detecting hazards used by aviation, chemical engineering and nuclear power to improve
consumer safety

Joint Commission mandate for all sentinel events since 1997

Little evidence to support efficacy due to issues with enforcement, aggregation of data and measurement of
outcomes

Multiple ways to perform RCA, none are mandated or regulated

Plugs the holes in the Swiss Cheese (James Reason, 1990)

HYPOTHESES

1. Nursing students will demonstrate increased knowledge scores following participation in RCA when compared to a
non-intervention control group, as measured by the Revised Safe Administration of Medication (SAM-R) scale
(Bravo, 2014).

2. Nursing students will demonstrate increased safety attitude scores following participation in RCA when compared
to a non-intervention control group, as measured by the Safety Attitudes Questionnaire (SAQ, Sexton et al., 2006).

DATA & METHODS

SAMPLE

e Senior level, BSN Nursing students over the age of 18 recruited from ETSU for optional clinical credit

* Additional students recruited by the snowball method.

e Austin Peay State University (N=55) for extra credit on final exams.

* Western Carolina University currently participating for clinical credit (data is not included in this preliminary report.
e Data collection complete by October 31, 2017.

DATA

» Data collection with Research Electronic Data Capture (REDCap) - secure web application for building and managing
online surveys and databases in partnership with ETSU.

* Student data is collected and de-identified by the program.

* Link to secure consent accessible on the Safety First Nursing website (safetyfirstnursing.com)- a company created
by the primary investigator with the purpose of supporting patient safety through research, resources and
education.

METHOD

e Students consent triggers an email alert

* Within 24 hrs, participant is randomized, link emailed to participants to REDCap data collection site.

* Participants take: demographic survey (10 min), SAQ, (20 min), SAM-R (1-2 hours)

* Within one week participant views interactive video on either Root Cause Analysis (intervention) or Safe Medication
Administration (control). Both utilize the same case study of a patient medication error and were created by the
primary investigator with input from patient safety specialists and nurse educators (1.5 hrs).

* Within one week participants take SAQ and SAM-R (1-2 hrs total)

* In 30 days, participant receives an email link to the third time point SAQ and SAM-R

* Email alerts the primary investigator of completion, who then confirms participation to the instructor

* Total time in study approximately 6 weeks

e Participants receive a link to the video they did not watch in the study for optional viewing.

* Emails and email addresses are not associated with student data.

Safe Medication Administration:

Effect of Root Cause Analysis Training on Knowledge and Attitudes

Kristi Sanborn Miller, MS, RN, CPPS, HNB-BC
East Tennessee State University & Safety First Nursing, PLLC

INSTRUMENTS
Research article
The Safety Attitudes Questionnaire: psychometric properties, Revision and Psychometrie Testing
benchmarking data, and emerging research Medications Scale
John B Sexton*1, Robert L Helmreich?!, Torsten B Neilands?, Kathy Rowan3, Kathein . Bravo, PhD, RS, CPNP-PC
Keryn Vella3, James Boyden?, Peter R Roberts® and Eric ] Thomas! B
Safety Attitudes: Frontline Perspectives from this Patient Care Area
I work in the (clinical area or patient care area where you typically spend your time): This is in the REV AND PSYCHOMETRIC TESTING OF THE SAM-R SCALE

Dopartment of: Please complate this survey with respect to your axperiences in this clinical area.
* Use number 2 pencil only. p—— Correct Mark Incorrect Marks Not Applicable
« Erase cleanly any mark you wish to change (=) IRe™

Please answer the following items with respect to your specific unit or clinical area. Agree Slightly

Choose your responses using the scale below:
] D X
Disagroe Strangly | Disagree Shightly Noutral

Disagree Slightly
Agree Slightly | Agree Straongly | Not Applicable

1. Nurse input is well received in this cinical area

2. In this clinical area, It is Afficut to speak up | percaive a problem with patient care

. Disagreements in this cinical ares are resolved sppropristely (Le., not who is right, but what is best for the patient)
| have the support | need from other parsonnel to care ‘or patients

It is easy for perscnnel here to ask questions when there & something that they do not understand
hare work togathar as a wel-coardinated team

. | know the proper channeals 1o

s S regardng pabent safely in this clinical area.
| recaive appropriate feadback about my

1 rformance

11. In this clinical area, it is Efficult lo discuss errors.

AWM N MmN AW

12. | am encouraged by my coleagues 1o report any patent safety concams | may have
13. The culture in this clinical area makes it easy 0 leam from the errors of others

14, My suggestions about safety would be acted upon I | expressed tham 0 managament
15. | like my job

16, Warking hare is lke being part of a large family
17 his is 8 acod of A W

18, lamp

18. Morale in ¥
20, VWhen my wor

to work

 this clinical area

climical area s high

ad bacomes excaessive, my performance Is Impaired
21, | am less effective &t work when fatigued

2Z. | am more ikely to make a@mors in jense or hostile situations

23. Faligue impairs my performance during emerpancy situations (e.g. emergency resuscitation, seizure)

24, Management supparts my dally efforts Unit Mgt

25. M ent doesn’t knowingly compromise pl safety Unit Mgt

26, M3 Is doing a good job Unit

27. { with constructively by ouwr Unit

28, | get 3 timey wit events that me ect my work, ‘rom Unit Mgt

28, The le nical area are su L 1o handle the number of patients.

30. This hospital ¥ 8 good job of raining new personnal

31. All the nacessary informason for diagnostic and therapeutic dedsions is routinely available 1o me

32, Tranees in my discipline are adequately supenised
33. | experience good collaboration with nurses in this dinical area
34. | experience good collabaration with sta# physicians in this clinical area

35. | experience ollaboration with pharmadasts in this dinical area.

36. Communication breakdowns that lead to delays in delwvery of care are common

Have you completed this survey before? Yes No Don't Know

Today's Date (monthiyear):
Position: (mark only one) :

Pramacst Acmin S PO Aerk/Secrot
PT, OT, Speech) Frwre sopee

Cinical Social Worker Cther Manager (e.g., Cinc Manager)

Therapest (RT

Prwsician Assistant/Nurse FractiSoner
Nurss ManagesCharge Nusse DmticianNut-tionis Othar

Mark your gender: Male Fermale Primarily Acult Peds Hoth

Years in specialty: Loss then 6 months 10 11 r 1002 yos o dyrs 580 10 yrs 1116 20 yrs

Thank you for completing the survey - your time and participation are greatly appreciated.

Cinical Support (CMA, EMT, Nurses Aide, oic)

nding Stall Physicis Rogswcad Nurss TechrclogsTechnician (e g, Surg.. Lab, Rad )

Conclusion: The Safety Attitudes Questionnaire demonstrated good psychometric properties.
Healthcare organizations can use the survey to measure caregiver attitudes about six patient safety-
related domains, to compare themselves with other organizations, to prompt interventions to
improve safety attitudes and to measure the effectiveness of these interventions.

Jason Hardy
1D #5838298
Case 3, Vignette 8

Nurse Philips arrives on the unit 10 do her 7:00pm - 7:00am shift. She gets report from Carol
Jones who is ending her shift. “Jason is a 1-week-old infant who had a cardiac catheterization
this AM. Mom is at the bedside and she is breastfeeding him. His heart rate has been 120-126
beats/minute. He has had 6 wet diapers.” Al 10:00pm Nurse Philips prepares his Furosemide

. -
| Jason Hardy Bed 2

| Mospital 1D #5838298
Furosemide 10 mg/mL

Expiration 4/26/12

Nurse Philips checks the medication sheet with the EMR. She notes that Furosemide was
ordered stat at 10:00am but given at 12:00 noon. Since the order stated q 12 hours she plans to
wait untl 12:00 midnight 1o give the second dose. Al midnight nurse Philips caiculates the
dosage and draws up 0.16mL in an oral syringe. She enters the patient room and sees that both
the patient and his mother are sleeping. The nurse gently rouses the patient, checks Jason's
armband and 1D# against the EMR and administers the medication orally

“ltem # 1 [2 3 [4 E
| Case 3 | Rightpatient | Right Orug | Right Dose | Right Time | Right Route
Vignette 8 X |

Provide correct nursing action for each identified error

The SAM scale was developed to measure individual student performance in safely admin-
istering medications (Ryan, 2007). The SAM scale consisted of “five written cases each
with two or three associated vignettes and the actions taken by individual nurses adminis-
tering medications” (Ryan, 2007, p. 7). Within these vignettes, 14 errors were incorporated
into the materials: 3 in the category of right patient, 2 in the category of right drug, 7 in the
category of right dose, 3 in the category of right time, and 1 in the category of right route.
The subject taking the SAM scale reads the vignette, with accompanying actions by the
nurse, and indicates if an appropriate action was taken. If the actions of the nurse in the
vignette did not adhere to the standards of the Five Rights, the subject must indicate what
the nurse “should have done” in the given situation. The subject score is computed from
determination of agreement or disagreement with the nurses’ actions (agree or disagree).
Short answer responses by the subject pertaining to ways they would correct each detected
nursing error is considered separately and does not appear in the total score.

VARIABLES

Race (N=67)
White 56 84
Unknown / Not Reported
Black or African American
More than one race
Gender (N=67)
Female 54 81
Male 13 19
Age (N=64)
18-24 30 47
25-30 15 23
31-35 7 11
36-40 8 13
41-45 3 )
46-50 1 2
51-60 0 0
61-65 0 0
Employment (N=66)
Full time 12 18
Part time 16 24
PRN 12
Unemployed 8
Other 25 38
Participated in RCA Previously? (N=66)
Yes 4 6
No 62 94
Previous Experience with RCA (N=65)
| have never heard of it 16 25
| have heard of it, but don't know what it is. 16 25
| have some idea of what it is, but don't know how to use it. 25 38
| have a clear idea of what it is and how to use it. 7 11
| can explain what it is, and | have used it. 1 2

Intervention

Control

(30 day)

Intervention

& Control

- SAFETY FIRST

POLICY IMPLICATIONS

Improved SAQ scores in relation to RCA training supports the inclusion of nursing students and nurses in RCA

activities for improved patient safety

Negative trends in SAQ scores in relation to “the usual education” supports revision of current nursing school

curricula to include RCA training

Online modules can be created that can have a positive impact on student knowledge and attitudes
Nursing students are willing to participate in an online controlled experimental trial
Use of email and online platforms is a viable way to reach and enroll nursing students in controlled experimental

trials in the field of nursing

REDCap is a secure and straightforward way to set-up and manage online randomized controlled trials.

Recruiting nurses to participate in controlled experimental trials is is difficult due to limited time and willingness of

potential participants and limited financial resources of participating institutions.
Funding randomized controlled trials with nurses as participants is critical for the future of nursing research

&)

SAFETY FIRST

ONCE YO

(wait times may be up to 24 hours otherwise), SEND A TEXT TO THE PRIMARY RESEARCHER FOR QUICKER R

REDCap

millerks | Log out

& My Projects
(& Project Home
U Project Setup

Project status: Production

Data Collection

U COMPLETE THE CONSENT, THE PRIMARY RESEARCHER HAS TO RANDOMIZE YOU - IF YOU WAN

Consent 7_14_17

{2 Project Home \'_‘] Project Setup Other Functionality » Project Revision History

Production

Project status: )

{ Main project settings

*  SAM-R may be too complex for pre/post testing - test is long and cumbersome
* Participants may have used additional resources (such as google, another student, SAM-R publication) when testing
other than drug book and calculator
* Participants may have previous experience with Root Cause Analysis
* Being on a different unit when taking the SAQ might influence results
e Students may not be enmeshed in the culture of the unit to adequately answer SAQ questions
* Beingin the intervention group may influence attitude of participant about survey or test
* Because data is de-identified, pre/post test data is not paired, no ability to look at individual changes
Strengths
e Both instruments have psychometric data
* Data available from both SAQ and SAM-R for comparison
* Experimental design with randomization
e Study intervention and control created by patient safety expert with input from nurse educators and patient safety
professionals
* Online study provides flexibility for participants for enrollment and participation
* Easy to reach a wide audience (national, global) and scalable
DIRECTIONS FOR FUTURE RESEARCH
* The SAM-R and tools like it need continued research and development to provide much needed methods for
measuring nurse attitudes and knowledge of safe medication administration
- Multiple versions
- Shorter version
- Psychometric testing
e Revision of intervention and control videos
- Plis recently certified as a patient safety professional
- Additional input from other professionals
* Root Cause Analysis simulation
- Additional case studies
- Interdisciplinary
- Utilize simulated medication pass with embedded errors as a pre/post test
* Repeat study with nurses and different levels of nursing students (ADN, First year, graduate level, advanced
practice)
* Adapt SAQ for student use

REDCap

Institutions Countries Projects Users

Articles
599 X 3991

ABOUT PARTNERS RESOURCES SOFTWARE

REDCap is a secure web application for building and managing online surveys and databases. While REDCap can be
used to collect virtually any type of data (including 21 CFR Part 11, FISMA, and HIPAA-compliant environments), it is
specifically geared to support online or offline data capture for research studies and operations. The REDCap
Consortium, a vast support network of collaborators, is composed of thousands of active institutional partners in over

one hundred countries who utilize and support REDCap in various ways.

su.edu/surveys/?s=LWEDFWPENH ¥

Resize font: ¢ Returning?
Consent Y=
Please read the informed consent for the study below. If you agree to be in the study, click the AGREE button.

The primary study investigator will randomize you to either the control or intervention arm and will notify you by email of which group you are in.
That email will include a link to the rest of the study.

If you do not agree to be in the study click | DO NOT AGREE and you will be sent a link for participation only, with NO DATA ANALYSIS

You will be asked for your email, which will not be linked to any data collection, but will be used to send you the link to the rest of the study.
Page 1 of 1

Questions? millerks@etsu.edu; 8282302032

Principal Investigator's Contact Information: millerks@etsu.edu; 828-230-2032
Oi of Principal : East State L

INFORMED CONSENT
This Informed Consent will explain about being a participant in a research study. It is important that you read this material
carefully and then decide if you wish to voluntarily participate.

A. Purpose: The purpose of this research study is to determine if student nurse participation in Root Cause Analysis (RCA)
has the to safe p and reduce harm to patients. Root Cause Analysis is
a process that looks for all possible reasons for errors. The goal of Root Cause Analysis is to find solutions that will prevent
the same error from occurring again. Nurse ability to safely administer will be d witha ge test
and nurse willingness to report errors will be with a safety attitudes questionnaire. The results of this research will
provide evidence for the use of RCA as an educational strategy to reduce harm to patients by preventing medication errors.

Duration: You will be involved in the study for a period of 6 weeks for a total of 8 hours. If you choose to participate, you will
click on the word "agree" which will take you to the study. You will then be randomized to either the experimental or the
control group. You will take an online test of medication safety knowledge, fill out an online about

safety attitudes and complete an online demographic survey (all three items will take approximately 1-2 hours to complete).
If you are in the intervention group, you will work through a root cause analysis of an actual medication error by
participating in an online activity, which will take appi 2 hours to The control group will participate in
and online activity on safe medication administration, which will take app! 2 hours to After the

inter ol all par will take the online post-test and questionnaire a second time (which will take

STUDY STRENGTHS AND LIMITATIONS

z‘ Manage Survey Participants V Some options below are disabled because they may not be modified once the project is in production status.
[E5] Record Status Dashboard Complete! @ Use longitudinal data collection with repeating forms? |?
£ Add/ Edit Records @ Use surveys in this project? [2 2% VIDEO: How to create and manage a survey
Applications ===
Modify project title, purpose, etc.
[ Calendar
iy Data Exports, Reports, and Stats | Enable optional modules and customizations
«+ Data Import Tool v y ~
Data Comparison Tool Some opti .,Au’; :};;Wbe‘(n‘to e(;;\s-’\\ be modified once the project is in production status
i ) -nur i r recor ?
Field Comment Log Complete! & g _
9 Scheduling module (longitudinal only) |?
File Repository -
— ) o @ Randomization module |?
£\ User Rights and &5 DAGs = . i X
= L - Enable ) Designate an email field to use for invitations to survey participants |?
38 Randomization =
R REDCap Mobile App Additional customizations
) Help & Information
{ Set up a randomization model
3 Help & FAQ y P
3 Video Tutorials The randomization module will help you implement a defined randomization model within your project,
e Suggesta New Feature Complete! allowing you to randomize your subjects (i.e. records in your project).
Goto | Set up randomization
A Test your project thoroughly
Limitations

Full recruitment (N=90) and inferential statistics are needed to draw any conclusions about the hypotheses
-statistical power for assertion that post test scores are higher for intervention group on the SAQ is only 57%
(N=29)

Continue to study outcomes of RCA: aggregate and compare data within and between institutions

hypoglycemia
crucial

References, tools, more information available on
request — take a business card, leave your email.

RESULTS
Preliminary Results
Instrument Time Point Arm N A Ranlge of Mean (SD) * Participation in the RCA online module may improve participant attitudes towards safety culture. Improved
ctual Scores safety culture scores correlate with improved patient outcomes.
Time Point 1 PRE-VIDEO 61 31-96 71 (13.5) * Increased 30 day post RCA scores indicate that the intervention has a lasting effect on attitudes towards
safety culture.
CONTROL 22 24-100 (i;-gg)  Participation in the “usual” nursing school education on safe medication administration may reduce
Time Point 2 : participant attitudes towards safety culture.
Safety Attitudes Questionnaire INTERVENTION 29 54-94 (1704:9’57) * Asmallincrease in the SAM-R scores at 30 days post video indicates participant knowledge of safe
: medication administration is improved by an online intervention.
CONTROL 5 32-90 (gg-gi) * Aslightly greater increase in SAM-R scores for the control group at 30 days post video may indicate that
Time Point 3 (30 days post) 76'49 traditional or “usual” education has a greater impact on knowledge of safe medication practices.
INTERVENTION 9 58-92 (10'49)
: Conclusion
Time Point 1 PRE-VIDEO 56 45-68 (640'302‘; » Support for Hypothesis #1: Participation in Root Cause Analysis has the potential to impact nursing student
- attitudes towards safety culture
CONTROL 24 51-66 (640;505‘; * Support for Hypothesis #2: Participation in Root Cause Analysis and Safe Medication Administration has the
- . o Time Point 2 . potential to impact student knowledge of safe medication administration practices
Safe Admlr.ustratlon of Medications INTERVENTION 26 £2-67 60.81 (4.2)
Scale - Revised
CONTROL 5 62-65 64.2 (1.3)
Time Point 3 (30 days post .-
INTERVENTION 9 56-66 (2.87)
Comparison of Mean SAQ Scores Comparison of Mean SAM-R Scores
100 68
90 - T 66
50 64 1 1 I
e 7649
70 71.5 715 ' 71|69
62 62|33
66]61
60 1 1
g - ® 60 60181 :
S = 1 3 60(04 60|04 60|04 L
e 50 c
b Intervention o
= 2 58
1 Control
40
56 1 1
30 -
54
20
10 52
. — N B o — I
T1 (Pre) T2 (Post) T3 (30 day) T1 (Pre) T2 (Post) T3
Time Point Time Point
Percent change in SAQ Mean Percent Change in SAM-R Mean
8 8
6.93
6 6.98 . 7 L
4 § 6
o 4.2 <
@ gs
2 c 3.81
8 0 Intervention '5904
;—g 5 0.27 & Control _&E 3
4 g 2 1.28
-6 — 1
\ 0
-8 6.84 0 L
Post 30 Day Post Post 30 Day Post

WEBSITE: www.safetyfirstnursing.com

Twitter: safetyfirstNRS
Facebook, Instagram & Linkedin: SafetyFirstNursing

actual error

Case study RCA developed from

Pt. had seizure with abrupt
change in LOC

Delayed discovery of
unexpected hypoglycemia

Pt. not in ER Labs took Hypoglycemia 1-2mlof 100 U/ml
30 min - not first on insulin used to
std. suspect list flush arterial line
procedure I
Unclear ICU In ER for Multiple co- Seizure Heparin and Standard is to Nurse didn't Vials look
protocol for seizure morbidities: suspects: Insulin vials flush occluded check label on similar
hypoglycemia STATIV VAP, Stroke, Drug effects, both on med arterial line vial
thiamine GI bleed, renal cart with heparin
and 50 tubular insufficiency, from multi-
ml 50% necrosis with sepsis, dose vial
dextrose hemodialysis malnutrition,
shock Routine to use No system of Heparin: blue
Timely multi-dose second checks and red label
response to vials in place Insulin: black

and red label
Both the same
size

Standard
practice to
leave heparin
on cart

Insulin usually
keptin fridge

Insulin
frequently left
on cart

Inconvenient
to get in cart
multiple times

Busy unit



