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Measures to Strengthen Patient Safety Management Competencies

for Patient Safety Coordinators: A Qualitative Research
Hee-Jin Kim', Mi-Young Kim?

'Staff member, QPS Team, Ewha Womans University Seoul Hospital, Seoul; Master’s student, Graduated School, Ewha Womans
University, Seoul, ?Professor, College of Nursing, Ewha Womans University, Seoul, Republic of Korea

Purpose: This study aimed to identify strategies to enhance the competencies of patient safety coordinators in Korea.

Methods: Fourteen participants from nine hospitals were interviewed between May and November 2022. Qualitative
content analysis was used to analyze the data.

Results: As for the strategies to enhance patient safety management competency, 3 themes and 11 sub-themes were
derived. The first theme was 'Having individual competence as a patient safety coordinator’, and the sub-themes were
‘Communication skills with members’, ‘Flexible thinking from multiple perspectives’, and ‘Preparing for administrative
work competencies that they had not experienced as a nurse.” The second theme was ‘Responding strategically to
promote improvement activities', and the sub-themes for it were ‘Multi-angle approach to the problem’, ‘A careful
approach so as not to be taken as criticism in the field’, ‘Increasing the possibility of improvement activities through
awareness’, ‘Activating the network between patient safety coordinators’, and ‘Expanding learning opportunities through
patient safety case analysis.” The third theme was ‘Obtaining support to facilitate patient safety activities’, and the sub-
themes for this were ‘Improving staff awareness of patient safety’, ‘Providing a training course for nurse professional of
patient safety’, and ‘Expanding the manpower allocation standard of patient safety coordinators.”

Conclusion: This study explored personal competencies such as document writing and computer utilization capabilities,
focused on ways to improve the field of patient safety management, and emphasized the need for organizational and
political support.
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Work experience at a medical

Work experience in Work experience as

D Age e ducl:{elitgil-(flsfevel worki(rég hospital  institution .after obtaining a depal:tment in charge of a patient safety coordinator
eds, nurse license (years) patient safety (years) (years)

1 36 Master’s degree 700 7.5 1.9 1.9

2 40 Bachelor’s degree 500 13.4 1.7 1.7

3 33 Bachelor’s degree 700 5.2 3.2 3.2

4 34 Bachelor’s degree 600 12.8 2.8 2.8

5 31 Master’s degree 800 7.8 2.9 2.9

6 48 Master’s degree 1100 25.5 9.8 6.2

7 41 Master’s degree 700 19.2 5.2 5.2

8 32 Master’s degree 700 9.8 2 2

9 53 Master’s degree 600 32.7 8.2 6.1

10 31 Bachelor’s degree 1100 7.4 1.5 1.5

11 34 Bachelor’s degree 800 12.6 33 3.3

12 34 Bachelor’s degree 800 10.7 7.3 3

13 52 Bachelor’s degree 700 30.4 15.4 5.8

14 32 Master’s degree 800 6.6 2.1 2.1
Average 37.92 757 14.4 4.8 3.4
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Table 2. Measures to strengthen patient safety management competencies for patient safety coordinators.

Theme

Sub-theme

Having individual competence as a patient safety coordinator

Communication skills with members

Flexible thinking from multiple perspectives

Preparing for administrative work competencies that they had not experienced as a nurse

Responding strategically to promote improvement activities

Multi-angle approach to the problem

A careful approach so as not to be taken as criticism in the field

Increasing the possibility of improvement activities through awareness

Activating the network between patient safety coordinators

Expanding learning opportunities through patient safety case analysis

Obtaining support to facilitate patient safety activities

Improving staff awareness of patient safety

Providing a training course for nurse professional of patient safety

Expanding the manpower allocation standard of patient safety coordinators

6 Quality Improvement in Health Care
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cal Litigation Judgment (2014~ 2018)
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Purpose: This study aimed to identify the characteristics of patient safety incidents (PSls) related to nursing and to
provide primary data for preventing the recurrence of similar incidents.

Methods: This secondary analysis study included damage claims rulings filed for clinical negligence from 2014 to 2018
that contained the keyword ‘nurse’. It excluded judgments irrelevant to nursing care and in which clinical negligence or
causal damages were overruled. A total of 93 cases were analyzed. The characteristics of PSls were derived through
descriptive statistics, and two instances of nursing-related PSls were examined by qualitative content analysis focusing
on root causes.

Results: The analysis of PSIs related to nursing suggested that the medical institutions where the PSIs occurred most
frequently were hospitals, and the most common types of PSls were medication, surgery, and treatment/procedure, in
that order. In addition, it indicated that nursing-related PSIs occurred most frequently in general wards during the day
shift, with the most common related nursing practice being managing potential risk factors. The qualitative analysis
showed that careless monitoring and institutional inertia were causes of PSls.

Conclusion: To prevent nursing-related PSls, nurses need to individually monitor and assess patient conditions. In
addition, support should be accompanied by the improvement in the systems in place aimed at preventing the recurrence
of nursing-related PSls at the institutional and national level, such as securing appropriate nursing personnel and
improving labor conditions.
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Figure 1. Flowchart of cases selection process.
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4% BAE(2014~2018W)2 0]&35t o| ARt HA
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Zaix, 0 9, Uy Pag

TR Qo] I5H HE 5A(G.4%) 2 YET 3x; FEoFo] 177(18.3%), +&°] 1471(15.1%), A - Al&0]
s 2 133l 1672 B2t 137(14.0%), £-9Fo] 127(12.9%)°] At Table 1).

Table 1. General characteristics of nursing-related patient safety incidents.
(N=93)

Variables and Categories n (%) Mean (Range, years)

Period of resolution 3.4(1.1-8.2)

Medical institution (Yr)

Hospital level and above™ 71 (76.3)
Clinic level 12 (12.9)
Intermediate care hospital 10 (10.8)

Patient harm

Death 50 (53.8)
Permanent damage 29 (31.2)
Long-term damage 5(5.4)
Temporal damage 4(4.3)
Recovery after treatment 5(5.4)

Type of patient safety incidents

Medication 17 (18.3)
Surgery 14 (15.1)
Intervention/Procedure 13 (14.0)
Delivery 12 (12.9)
Diagnosis 7 (7.5)
Others 7(7.5)
Fall 6(6.5)
Anesthesia 6(6.5)
Patient suicide/self-injury 3(3.2)
Diet 3(3.2)
Infection 2(3.2)
Examination 1(L.1D)
Clinical material contamination 1(1.1)
Medical devices 1(L.1)

* This category is counted except for the intermediate care hospital.

VoL 29, Number 2, 2023 20



Korean Society for Quality in Health Care

Original Articles

2
(26.9%) 02 7P Wk, S8, &4, £t

1174(11.8%) 2.2 Yebgth. SARQPAAALS dH(Q A
Al-2.F 3A])0f 397(41.9%) 2.2 717 RIS 3
P, 2H(LFE 34-2F 1140l 29A(31.2%),

(LF 11A-24 7ADel= 157(16.1%) 2.2 Yersttt. A
A3 #EE 2P A 99 8 #7404
(43.0%), °F& % ¥ATaHy 494 S4RA7E 2 16
2(17.2%), 1571(16.1%) <=C1dt}. kAT ZHee]= 10
7(10.8%), 7t et MEA FA2 871(8.6%)°1AH
(Table 2).

Table 2. Nursing-related characteristics of patient safety incidents.

(N=93)
Characteristic n (%)
Nursing Unit
General ward 25 (26.9)
Intensive care unit 11(11.8)
Operating room 11 (11.8)
Delivery room 11(11.8)
Others 8 (8.60)
Laboratory 7(7.5)
Psychiatric ward 6 (6.5)
Emergency room 6(6.5)
Outpatient department 5(5.4)
Recovery room 3(3.2)
Shifts
Day (7AM-3PM) 39 (41.9)
Evening (3PM-11PM) 29 (31.2)
Night (11PM-7AM) 15 (16.1)
Not assessed 10 (10.8)
Nursing-related practice
Management of potential risk factors 40 (43.0)
Medication and parenteral nutrition 16 (17.2)
Maintenance of physiological integrity 15 (16.1)
Safety and infection control 10 (10.8)
Nursing management and professionality improvement 8 (8.6)
Fundamental nursing 3(3.2)

Maintenance of psychosocial integrity

1.1
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A g3 4% TAR(2014~2018Y)S 0] 835t o]} A7 BA

7} @3}
Atk F 9349 FRRPAAA F 7MY w2 Wk
Gl 991 #2|(Management of

actors)= AT tiAolA F2 AR ALEf

4 v+ ¥ (Medication & parenteral nutrition)<
HARZ 22 HE,E Bl ASYPYR, F2 Fokol
Hl& wdZo A=A o] sfFshs SAR/MEA &

32 A7 164 F o] 15402 fREe Aot

Al A= AE]d B3-Al(Maintenance of physiologi-
, =%, 7 /A 7t vid e, A
A el 59 FHE WETolA AAE AT ofof Higt &
ARPAARE 72 tfsHA Uetdt=dl & 41, A
Ale 9 7187 ZF 37, AlAF 270 ARAsE i obA
T (Safety & infection control)= @], £&4F LU A
I o, ST 5o Ao AlA , SEAIRE
A FEo 2= AA 104 5 94 54, 718 32 v
ettt 7Hs TeEjet A4 &4 (Nursing management &
professionality improvement)=> 7t%7|%, 2} AMe) B
3, B oaEe] e FEo] oaad WaRA Ax
H At o= SARMAAN] & 84 F & 57, X 21 &
© 2 YEPFtHTable 3).

5
=]

cal integrity)&

AL

Table 3. Type of patient safety incidents by nursing-related practices.

(N=93)

Type of patient safety incidents

Nursing-related

. Clinical . Patient .
practice Fall Medication Examination material Infection Intervention/ Surgery  suicide/  Diet Me§1cd Anesthesia  Delivery ~ Diagnosis Others  Total
. Procedure S devices
contamination self-injury
Management of
potential risk 1 1 1 - - 7 5 - 1 1 6 12 5 40
factors
Medication
& parenteral = 15 = = = 1 = = = = = = = 16
nutrition
Maintenance of
physiological - - - 1 1 3 4 1 2 - - - - 3 15
integrity
Safety & infection 5 _ _ _ 1 _ _ 1 _ _ _ _ _ 3 10
control
Nursing
management &
- 1 - - - - 5 - - - - - 2 8

professionality
improvement

Fundamental
nursing

Maintenance of
psychosocial - - - - - -
integrity

D ok 9 v FF a9 ¥ I uHAE

oFE 9 v FT Y TH FARPAANA Y HEAE = 5
AAHEMH Y 2018. 7. 3. A1 201671376493 wZ o]t}
ot = WA E| AAE FARPHALA dist HERE
gt S35t A7kl SEof what =St AR 7 Q.o|tt.
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Figure 2. Fishbone diagram of patient safety incident related to medication and parenteral nutrition.

2) JAAA A9 2 #2 B & 13 dBAHE

A 99 29l Do) Bl S 97 BALAAAL
EAEE ALARAEE 2018, 9. 19. AT 20167}
3138931 WAR AT,
AebaAe] dig ARE Agke] S| whet et A

i}
o
&
ul
o
i
Ao
-,
2
>
rit
rik

1233]/8&, 584 283]/& A2 37.1CE SH=HA

1357 HAl uHF ool 5 W 95
7] A&ste] 15:145% & &
| ool AT = AY
119/68mmHg, M4}t , B85 263]/H0]91,
APRE BIAFR SL/RE FEote AHClA AtAEStE =
100%2 S8 =AU, w1 B I3 AF A= oF 2040] A
% 16:057 3oto] AtautAIE A|ASHIL 3|54
4] ZA|5tH A gtoto] Huol AL Slols 719-HA|
HAR olFstetal Attt 9 1HSA As TAl S5
4 @39 Boj| gtoto] HA 7hs o iE ERIsHA = A%
oh 01 Y o] F YU Fhopo] K @ 2R} 3
HAR o535, 16:157 Sobrt #5ol Zateto] HE

R
o,
ofl

>~

H
[\
(@)
G
~~
=ha

VoL 29, Number 2, 2023 24



Korean Society for Quality in Health Care

Original Articles

Y54 B7F ote] AEE ERlstglet A5 Bl
Aol Bhgo] glom Wel 221 Egk HA] ot FA] A
2EE A5kt oil B 94&@% 16:217 oto]

I (epinephrine,
AE EA)E F A _E,_oq—a}gg\;} 1622474 AALA A

12874 @2 93/67mmHg, 4t
AXEJE = 92%E UEHD Sote SEAAE A4 Hoj

g wort. gobol BFAE
o A

WA Avadet Xﬂ/\ﬂi— A R:Es H 11:217%
A AFF(Extracorporeal membrane oxygen-
ation, ECMO)Z Aol % 12:507% H&/4de] A<
7F UEbd T oF o @ |@A SR ARE A& F 22
3 8. 21. Iy e AU, A= ALts
o= Qe FAA ARREEY HAuie], HAF, ARl

__).4_"‘
10
L=}
N
> O,

EEEH A

o] AP SARPAAFA O = QI5to] Aof SR A A 4ba
4 HEgo R g AXA AAohulg H g, HH%
1A Ao 9 Aoj&ofjgt= LAt WAy skt gxpet
Ue B, olmA, olmr|# AgolH BAs
< 717 AASITh AR, B 8 B

25 Quality Improvement in Health Care

Al
f

i
)
S
>
nJ
rlot
>
fr
Su)
R
N
o
=
e
1o
o
2
_c)

Iy}
rlo 5
)
2
1o
>
o, A
el
"e,
=)
)

=

Y

>
Y

oL,
>,
_?L
N
e
4o
)
fijo
v
i
a0s
;O
rr
fo
ro
)
o
i
N
M & rlo
Ao
=2

of

il
R
i)
10
KU
N
)
2
S~
o
(o]
i)
rlo
X
=2,
)
ol
>
A,
2

):‘4:2
[o
i)
W,
%
o
o
=
iy
)
41
— 1o
fru
>
fo
r'O
ftjo
i
_EL
HL
kd
SN

2903
A4 uma} o3 k3
Mo = 24 7|3
Zo7t Wa
o 3% ojRg ExHoR
AR BARPAAIAL] A WA S
A A gotol ZHe QT 3124
o1 sheebs fxhe] o], ulx] 4
sto] B8 W] FYAT 5 TS B, 3
4 gg9] Bo] 4l 75 ol % 46}0401: A1

A, SIR71 AR A :

et

[m
ook ¢
=)

z

)
K
4
i)
o 1
2

T

2r g oo e & {0

Fl' ol-m
%
=]
=}
12
ox,

B )
f
By
it
m
f
T
T

ﬁ_J
fu
r'O
o
>

(v
>
>
rir
rlol

5 49

o
rﬂ
L
_%
)
K
i

>
BN
o
38
i)

[
ol
Iz
>
()
fol

T S )

%

=, o] ¥

Aok e LA B SRASAE T
ot ohjeh 44} R E 9tk StelehE o), }

A AE 5 99 292 7M1 Yk Aol olF

X0 el B ks SEA] LY 75y

sxpe] 49 3EA

o] Jlerz IYAT lof A BEo=
o] 5 Al Hagt 2t 1 o] 9= Rlo] FaYstofof Ttk
+ AZJo] nr = ofof Jtrt. ok 913713491 gl met
2E AAEE SR 15

(e
9,
off
oft
rid
Y

2 %%-a}% AAL or gt &



2 Aid BEF(2014~20189)< 0] &3t o3 A= £4
oz, ol @, AyE, ZaR

Figure 3. Fishbone diagram of patient safety incident related to management of potential risk factors with surgery.
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Fire Response Education for Hospital Healthcare Providers: A
Scoping Review

Min-Ji Kim', Seung-Eun Lee?3, Hyun-Eun Park*
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Purpose: Fire response education is critical for healthcare providers working in hospitals to ensure a safe environment
for patients and staff. However, a comprehensive review that thoroughly examines the contents, methodologies, and
outcomes of fire response education in hospitals is currently lacking.

Methods: We conducted a scoping review by adhering to the framework proposed by Arksey and O'Malley. We searched
five electronic databases for literature published after 1990, using the key categories of "hospitals,” "fires,” and
“education.” As a result, we identified 15 relevant articles that met our inclusion criteria for the review.

Results: Of the 15 articles, 12 had adopted a quasi-experimental design and the remaining 3 had employed a true
experimental design. The majority of these studies (11 out of 15) were conducted in the United States, with 4 studies
forming committees or teams dedicated to education. Simulation methods were used in 13 studies, while 2 studies
had employed a combination of methods. All studies focused on first-response procedures based on RACE (Rescue,
Alarm, Contain, Extinguish/Evacuation). Outcome measures included the learners’ overall experience, performance in
the educational settings, and performance in the field, with all studies reporting positive results following the educational
interventions.

Conclusion: Our review highlights the importance of multi-professional and multi-departmental educational strategies
based on institutional-level initiatives for healthcare providers to create a safe hospital environment.
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Table 1. General characteristics of study.
Characteristics categories n (%) Reference No.
Publication year 1991~2004 3(20.0%) Al, A2, A3
2005~2015 3(20.0%) A4, A5, AG
2016~2022 9(60.0%) A7, A8, A9, A10, Al1, A12, A13, Al4, A15
Study design Quasi experimental design 12(80.0%) Al, A2, A3, A4, A5, AG, A9, A10, A12, Al13, Al4, Al5
Pure experimental design 3(20.0%) A7, A8, All
Country Not reported or not clear 1(6.7%) A4
USA 11(73.3%) Al, A2, A3, A5, AG, A9, A10, Al1, A12, A13, A15
Belgium 2(13.3%) A7, Al4
China 1(6.7%) A8
Setting Not reported or not clear 8(53.3%) Al, A4, A5, A9, A10, Al1, A13, A15
Various 7(46.7%) A2, A3, A6, A7, A8, A12, Al4
Samples Not reported or not clear 4(26.7%) A2, A3, A5, AG
Various 11(73.3%) Al, A4, A7, A8, A9, A10, Al1, A12, A13, Al4, A15
Participant’s occupation Not reported or not clear 2(13.3%) Al, A6
Only surgeon 2(13.3%) A4, A9
Multiprofessional participants 11(73.3%) A2, A3, A5, A7, A8, A10, Al1, Al12, Al13, Al4, Al5
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Characteristics categories n (%) Reference No.

Initiative Researcher 11(73.3%) Al, A4, A5, A7, A8, A9, A10, All, Al12, Al13, Al4
Committee etc. 4(26.7%) A2, A3, A6, A15

Module Simulation In situ simulation 8(53.3%) Al, A2, A3, A5, AG, A10, Al1, Al12

Virtual reality simulation 5(33.3%) A7, A9, A13, Al4, A15

Except simulation 2(13.3%) A4, A8

Frequency Not reported or not clear 1(6.7%) A10
1 trial 10(66.7%) Al, A2, A3, A4, A5, AG, A8, All, Al12, Al4
Over 1 trial 4(26.7%) A7, A9, A13, Al15

Duration Not reported or not clear 8(53.3%) Al, A2, A4, AG, A10, Al1, Al3, Al4
Various 7(46.7%) A3, A5, A7, A8, A9, Al12, Al15

Simulation scenario

Outcomes

Covering 1 unit
Covering over 1 unit
Reaction

Learning

Behavior

Result

12(80.0%)
1(6.7%)
6(40.0%)
14(93.3%)
2(13.3%)

0(0.0%)

Al, A2, A3, A5, A7, A9, A10, Al1, A12, Al13, Al4, Al15
A6
A2, Al1, A12, A15, A13, A15

Al, A2, A3, A4, AG, A7, A8, A9, A10, Al1, Al12, A13, Al4, A15

A4, Al4
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Appendix 1. Database Search Strategy

Category Keyword
Hospital hospital
Training education, workshop, program, training, program training, training program, training, drill
Fire fire
Category Search text
PubMed
Hospital ((hospitals[MeSH Terms]) OR (hospitals[Title/Abstract])) OR (hospital[Title/Abstract]))
AND
Training ((education[MeSH Terms]) OR (education[Title/Abstract]) OR (workshoplTitle/Abstract]) OR (programlTitle/Abstract]) OR (train-
ing[Title/Abstract]) OR (drill[Title/Abstract]) OR (Program, Training[Title/Abstract]) OR (Training Program(Title/Abstract]))
AND
Fire ((firesIMeSH Terms]) OR (fire[Title/Abstract])) OR (fires[Title/Abstract]))
CINAHL
Hospital (“hospital” OR (MH “hospital”))
AND
(“education” OR (MH “education”)) OR (*workshop” OR (MH “workshop”)) OR (“training” OR (MH “training”)) OR (“program” OR (MH
Training “program”)) OR (“program, training” OR (MH “program, training”)) OR (“training, program” OR (MH “training, program”)) OR (“drill”
OR (MH “drill”)) OR (“training program” OR (MH “training program”))
AND
Fire (“fire” OR (MH “fire”))

Web of Sciencce
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OR (TS=(drill)) OR (TS=(training program))
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Fire (TS=(fire)) OR (TS=(fire*))
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Hospital hospital’ /exp/mj OR hospital:ab,ti
AND
Training training’ /exp/mj OR training:ab,ti OR ‘program’/exp/mj OR program:ab,ti OR ‘training programs’/exp/mj OR ‘training pro-
grams’:ab,ti OR ‘education’/exp/mj OR education:ab,ti OR ‘workshop’/exp/mj OR workshop:ab,ti OR ‘drill' /exp/mj OR drill:ab,ti
AND
Fire fire’/exp/mj OR fire:ab,ti
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Appendix 3. Summary of General Characteristics of studies

. 1 Author . . Samples . . s .
Article (year) Study Design  Setting (Country) Total (EGY/CG?) Participant’s Occupation
Al Halstead (1993) Post test only N/R» (USA) 11-12 people in Unclear
each OR?
A2 Flower (2004) Post test only 12 OR (USA) N/R R.egistered nurse, Lic.ensed practical nurse, surgical technolo-
gist, and nursing assistant
A3 Salmon (2004) Post test only ggook;fds Usa) N/R OR and anesthesia staff
Trainingl: 152 Trainingl: Intern, resident
Ad Lypson (2005) Post test only  N/R (N/R) Training2: N/R Training2: anesthesia and surgical faculty
A5 Hohenhaus Post test only  N/R (USA) N/R Unclear
(2008)
Neonatologists, advanced practice nurse, clinical nurses,
A6 Femino (2013) Post test only 600 bedss)(USA) Unclear respiratory therapist,
40 NICU? beds h } . .
unit coordinators, administrative staff
A7 All 2017) Solomon four IQOO+ beds (Bel- 133 (65/69) Docto.rs, nurses, cleaning personnel, administrative staff,
group gium) technical staff
A8 Lee (2018) RCT 500+ beds (China) 128 (64/64) Doctor, nurse, therapist
A9 S(;r(l)l;ganarayana Pre-post test  N/R (USA) 20 (10/10) General Surgery residents, OBGYN® residents.
Al0 Acar (2019) ?g;{ test only N/R (USA) 28 (15/13) 2, 3year anesthesia residents, nurse anesthetists, OR nurses
T RCT Surgeon, physician assistant, anesthesia OR nurse, surgical
All Kishiki (2019) Retention test /R (USA) 82 (53/29) tech
Surgery residents, surgery intern, senior anesthesia resident,
Al12 Mai (2020) Post test only 999 beds (USA) 86 junior anesthesia resident(or certified registered nurse anes-
thetist), OR nurse, surgical technologist
Al3 Qi (2021) Post test only N/R (USA) 53 Attendings, fellows, residents, others
. Pre-post-re- 270 beds (Bel- Administrative staff, nurses, cleaning personnel, doctors,
Al4 Rahouti (2021) tention test gium) 78 (31/47) technical staff
Surgeons, anesthesiologists, registered nurse, nurse prac-
Al5 Truong (2022) Pre-post test  N/R (USA) 180 titioners, physician assistants, scrub technicians, medical

students, residents, and fellows

V) EG=Experimental group, 2 CG=Control group, ¥N/R=Not reported, “OR=Operation room, ¥ NICU=Neonatal intensive care unit, “OBGYN=Obstetrics and gynecology
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Appendix 4. Summary of Characteristics and Outcomes of Programs

Article 1%t Author (year) Initiative Module Contents Results
Al Halstead Researcher Training 1: Elements of fire Training 1:
(1993) Lecture using video Initiate alerting Evacuated safely
Orientation Evacuate patients safely Training 2:
Single trial of in-situ scenario-based Use fire extinguisher Better understanding of
simulation exercise using SP” at OR? (PASSY) fire fighting
Report sharing
Training 2:
Lecture
Fire Extinguisher demonstration by fire
officer at local fire department
A2 Flower A fire safety  Lecture by unit education manager Fire policy Everyone was pleased with
(2004) committee Single trial of in-situ scenario-based Avoid smoke inhalation fire drill
simulation exercise using SP and fake Alarm Showed good performance
flame at OR Extinguish a fire based on learned knowl-
Critique Evacuate edge
A3 Salmon Planning Single trial of 1hr in-situ scenario-based = RACE? Feeling of accomplishment
(2004) committee simulation exercise using low-fidelity Needs for fire drills
manikins, SP and fire extinguisher at OR Good performance of RACE
A4 Lypson Researcher Training 1 Overview of fire in facility =~ Training 1:
(2005) Single trial of audio-visual lecture at Understanding prevent
separate training station and brochure surgical fires
during intern orientation Training 2:
Test Policies are reviewed &
Training 2 updated
Audio visual lecture with brochure,
and continuous displaying posters and
signage
A5 Hohenhaus Unit member 1hr program of setup, in-situ scenar- Remove the fuel, oxygen Team communication con-
(2008) io-based simulation exercise using a source cept was improved
low-fidelity manikin at OR, and debrief-  Contain and extinguish fire ~Adherence to hospital poli-
ing Alarm personnel cy was important
Shut off electricity
Evacuate a patient
A6 Femino Planning Table-top exercise rehearsal Vertical evacuation Horizontal evacuation took
(2013) team Single trial of in-situ scenario-based sim- Transfer to other hospital 3min
ulation exercise using simulated infants Obtaining statewide NICU®
manikin, communication software (we- beds took 1.5hrs
bEOC?) at multisite in hospital
A7 All Researcher EG”: EG: Both groups score better
(2017) 4 trials (3 scenarios & 1 random sce- Alarm internally/ex- than before education (EG
nario) of digital-game based drill with ternally, right position scored better than CG) in
laptop computer and headphone for to open the door, ex- knowledge test
35min tinguish fire, evacuate Both groups score better
CG¥: mobile, wheelchair, than before education (EG
25min a slide-based lecture (3 themes immobile patients scored better than CG) in
as same as game scenarios). with actual CG: motivation
fire extinguisher, a fire blanket and a Right steps and proce- EG took less time than CG
fire horse dure in fire
A8 Lee Researcher EG: EG: Generic Knowledge of fire
(2018) Single trial of 14min web-based video Basic response to a hospi- prevention and evacuation
lecture tal fire and patient evacua- was improved
Knowledge test tion methods
CG: CG:
Single trial of 6min web-based video Introducing volcanic
lecture disaster
Knowledge test
A9 Sankaranarayana Researcher EG: Discontinue of the anesthe- Training 1:
(2018) Pre-test sia mask Knowledge was improved

A 15min in-person lecture based on
SAGES? FUSE'” manual
Strials of immersive VRV simulation
drill with HMD'?, handheld and trigger
switch
Post-knowledge test
Post-simulation test using high fidelity
mannequin at operative skills lab

CG:
Pre-test
A 15min in-person lecture based on
SAGES FUSE manual
Post-knowledge test
Post-simulation test using high fidelity
mannequin at operative skills lab

Turn off the gas
Removal of the surgical
drape

Extinguish fire

(no difference between
EG and CG)

Training 2:
EG is better than CG in
performance
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Article 1*t Author (year) Initiative Module Contents Results
A10 Acar Researcher EG: Manage hypotensive event  EG did more critical actions
(2019) In-situ scenario-based simulation for warming up than CG
using high fidelity manikin, evacuation Install Leadership No difference between EG
device and checklist at OR Evacuate one operating and CG in evacuation time
CG: patient
In-situ scenario-based simulation using
high fidelity manikin and evacuation
device at OR
All Kishiki Researcher EG: Risk Assessment Both group highly rated the
(2019) Single trial of in-situ scenario-based Recognition and Alarm course
simulation exercise using high fidelity ~ Identifying, controlling and EG got more confidence
manikin and fog machine at OR removing fuel and turning than CG
Pre-test off oxygen from patient EG did more critical actions
Lecture Extinguishing Fire than CG
Single trial of In-situ scenario-based Event follow-up EG took less time to com-
simulation post- test at OR plete critical actions than
Retention-test CG
CG: No difference between EG
Pre-test and CG in Knowledge
Lecture
Single trial of In-situ scenario-based
simulation post- test at OR
Retention-test
Al12 Mai Researcher oT® Identifying situations Realistic (80.0%)
(2020) Single trial of 90min in-situ scenar- Manage OR fire in RACE Relevance (93.0%)
io-based simulation Exercise using Reduce adverse outcomes Changed their practice
high-fidelity manikin at OR Apply crisis management (82.0%)
Debriefing with recording system Promoted teamwork (80%)
Al3 Qi Researcher oT Principle of the fire triangle Face validity were rated
(2021) Practice and FUSE curriculum greater (72.7%)
2trials of immersive VR simulation Exer- Al guidance was useful
cisel using HMD and hand-held control- (79.3%)
lers at SAGES annual conference AI'Y guidance improved the
1~3 trials of Immersive VR simulation performance significantly
Exercise2 using HMD and hand-held con-
trollers with Virtual Intelligent Preceptor
(VIP) at SAGES annual conference
Questionnaire
Ald Rahouti Researcher EG: Principle of the fire reac- EG showed improvement
(2021) Pre-test tion in Knowledge acquisition,
Single trial of non-immersive VR Exer- fire categories, fire preven- self-efficacy in after test
cise using personal computer, mouse tion measures, emergency  and retention test
and keyboard signs, fire detection Change of Intrinsic motiva-
Post-Test concepts of announcement, tion was not significant
Retention-Test alert, and alarm
CG evacuation procedure
Pre-test
Slide based lecture
Post-test
Retention-test
Al5 Truong group oT Extinguish OR fire Experienced favorably
(2022) acclimatization time within 2 min based on Respond to confident
pre-survey fire triangle and FUSE (45.4%)

3 trials of 2min immersive VR simula-
tion exercise using HMD and hand-held
controllers

2 trials of 2min immersive VR simulation
exercise using HMD and hand-held con-
trollers with Al guidance

post-survey

guideline

Pass on simulation test EG
(54%)>CG (24%)
Many trials help to pass

DSP=Standardized patient, 20OR=Operation room, *PASS =Pull, aim, squeeze, sweep, YRACE=Rescue, alert, contain, extinguish/evacuation; YEOC=Emergency operations center, ¢
NICU=Neonatal intensive care unit, ”EG =Experimental group, ®CG=Control group, ?SAGES=The society for American gastrointestinal and endoscopic surgeon, '’FUSE=The funda-
mental use of surgical energy, '""VR=Virtual reality, '?"HMD=Head-mounted display, '’OT=Orientation, YAl=Artificial intelligence
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Methods: Through a literature review, we examined the status of service design introduction and application in the
healthcare field, focusing on cases in the US and Europe. The possibility and limitations of service design in the healthcare
field were examined through a comparison of oversea and domestic cases.

Results: Recently, service design has begun to be applied to the healthcare field worldwide. Service design shows the
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and convergence with existing quality improvement activities and management innovation.
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Purpose: Plaster splints are routinely performed in the Emergency Department (ED) and avoidable complications such
as skin ulcerations and fracture instability arise mainly due to improper techniques. Despite its frequent use, there is
often no formal training on the fundamental principles of plaster splint application for a medical officer rotating through
ED. We aim to use Quality Improvement (Ql) methodology to reduce number of incorrect plaster splint application to
improve overall patient care via a bundled educational solution.

Methods: We initiated a QI program implementing concepts derived from the Institute for Healthcare Improvement
models, including Plan-Do-Study-Act (PDSA) cycles, to decrease the rate of incorrect plaster splint application. A
bundled education solution consisting of three sequential interventions (practical teaching session, online video lecture
and quick reference cards) were formulated to specifically target critical factors that had been identified as the cause of
incorrect plaster splints in ED.

Results: With the Ql intervention, our overall rate of incorrect plaster splints was reduced from 84.1% to 68.6% over a
6-month period.

Conclusion: Following the QI project implementation of the bundled educational solution, there has been a sustained
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A Bundled Educational Solution to Reduce Incorrect Plaster Splints Applied on Patients Discharged from Emergency Department

| . Introduction

Plaster splints are an integral part of Emergen-
cy Department (ED) patient management. They
are frequently used as a treatment for traumatic
injuries such as fractures, post manipulation and
reduction (M&R) for some types of fracture-dislo-
cations, immobilization for severe sprains and oth-
er musculoskeletal pathologies [1]. Complications
can occur from application of plaster splints to
the immobilization process and during removal of
plaster splints [2]. These complications include skin
injuries, abrasions and ulcerations, compartment
syndrome and malreduction [2-7]. The causes of
these complications were mainly due to improper
technique resulting in avoidable skin complications
and fracture instability [2-4,7-8].

Despite its frequent use, there is often no formal
training for an emergency physician on the funda-
mental principles of plaster splints application [3,9].
Plastering skills in the ED by Junior Doctors have
been shown to be suboptimal despite having to ap-
ply these plaster splints very frequently during the
ED rotation [10]. At the ED, plaster splints are often
applied by Junior Doctors who are not equipped
with adequate knowledge and skills in plastering
technique due to the lack of formal training. Fol-
low up visits to the orthopaedic or hand surgery
outpatient clinics, often result in feedback pertain-
ing to poor standard and improperly placed plaster
splints. Such incorrectly applied splints can poten-
tially result in splint ineffectiveness and undesirable
complications.

Therefore, we decided to implement QI concepts
derived from the Institute for Healthcare Improve-

ment models, including the PDSA cycles, to per-

Chia Wei Jennifer Ting , Shu Fang Ho, Fatimah Lateef

form a QI initiative in one of the largest EDs in
Singapore, with the aim to decrease the rate of in-

correct plaster splint application.

|| . Methods

The objective of this QI project is to decrease the
rate of incorrect plaster splints applied on patients
discharged from SGH DEM (Sigapore Govement
Hospital Department Emergency Medical) by 50%
in 6 months (October 2020 to April 2021). Based on
institutional guidelines, approval for this QI proj-
ect was obtained from the Chairman of Division of
Medicine and exempted from review by the Cen-
tralized Institutional Review Board (CIRB).

Direct feedback was first obtained from the Plaster
Room Staff. This confirmed the feedback regarding
incorrect plaster splints applications. Our team also
realised that the definition of an “incorrect plaster
splint” could vary, especially since there were no of-
ficial guidelines on correct plaster splints. There are
several plaster splint methods in use since ancient
times to immobilise fractures, therefore the need for
standardisation with formal training [11,12].

The Plaster Room staffs are trained and special-
ized in plaster splint removal and application. They
work with plaster splints and casts daily. Using
them as the expert reference, our QI team inter-
viewed them to establish the important aspects of
a plaster splint. We then decided on six character-
istics which would ultimately determine if a plaster
splint was done correctly. These six characteristics
were protection of pressure points, length, width,
thickness, goodness of fit and tightness.

With this information, a data collection system

consisting of survey forms (Appendix A) was then
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created to collect baseline and prospective data
[13]. The Plaster Room Staff would fill up a sur-
vey form for each patient who had a plaster splint
applied in ED, to assess the characteristic of the
splint and the presence of any complications. We
relied on the expert opinion of the Plaster Room
Staff to determine the correctness of the plaster
splints based on the six identified characteristics.
The filled survey forms were used to calculate the

rate of incorrect plaster splints.

Fishbone Diagram: Cause and Effect Analysis

We use a Fishbone Diagram to perform a cause
and effect analysis to identify the root causes for
the incorrect plaster splints applied on patients in
ED. A total of 14 factors were identified (Figure 1).

This was followed by a voting-based Pareto pro-

Figure 1. Fishbone diagram: cause and effect analysis.

Legends: Jr Dr - Junior Doctor, Sr Dr - Senior Doctor, Pt - Patient

66 Quality Improvement in Health Care

cess to rank the importance of the various factors,
from which emerged four critical factors that the
team determined could yield the greatest improve-
ment if targeted (Table 1). Applying the 80:20 prin-
ciple on our Pareto Chart, we identified the “vital
few” factors (Figure 2). A bundled education solu-
tion was designed to address these identified fac-
tors (Causes A-D):
A. Current online resource not adequate
B. Difficult to remember all plaster splint details
because of multiple variations
C. Junior Doctors on shifts unable to attend Practi-
cal Training Sessions
D. No Practical Training Sessions for out-of-phase
Junior Doctors
For the purpose of our QI study, Junior Doctors
are defined as doctors of rank below that of Regis-

trar.
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Table 1. Root causes and voting results.

Causes Frequency
A) Current online resource not adequate 4
B) Difficult to remember all plaster splint details because of multiple variations 4
C) Junior Doctor on shifts unable to attend Practical Training Sessions 4
D) No Practical Training Sessions for out-of-phase Junior Doctors 4
E) Did not know of online resource 3
F) Online resource not compulsory therefore not reviewed 2
G) No competency checks for Junior Doctors 2
H) Junior Doctors afraid to ask for supervision/help 1
1) Nurses are too busy/forget to replenish correct size plaster 0
J) All correct size plaster used up due to high patient load 0
K) Junior Doctors rushing to apply splint because of high patient load 0
L) Plaster Trolley required urgently by someone else 0
M) Usual department practice for plaster splint application 0
N) Inadequate Senior Doctor manpower 0

Figure 2. Pareto chart of incorrect plaster splints.

Legends: Jr Dr - Junior Doctor, Sr Dr - Senior Doctor, Pt - Patient, DEM - Department of Emergency Medicine
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Interventions

Our bundled education solution (Appendix B) was
formulated to specifically target the factors that
had been identified from the Pareto process. It

comprises of three sequential interventions:

1. Practical Teaching Session,
2. Online Video Lecture and

3. Quick Reference Cards

These interventions were essentially of the same
clinical content but delivered via different modes.
These interventions were executed over three

months within our QI study period.

For our 1% intervention, our team chose to target
Cause D (No Practical Training Sessions for out-
of-phase Junior Doctors) because it addressed both
the knowledge and skills deficit of Junior Doctors.
In addition, it allows us to test our teaching mate-
rials before converting it into other versions. We
planned for Junior Doctors Practical Teaching Ses-
sions to help Junior Doctors gain both knowledge
and skills in doing proper plaster splints. Given
that Practical Teaching Sessions would last approx-
imately 2 hours, the time and effort invested would
be minimal given the large impact. This interven-
tion would also target Cause C (Junior Doctors on
shifts unable to attend Practical Training Sessions)
as well if we continued to hold similar teaching
sessions on a regular basis (i.e. every 2 months), al-
lowing Junior Doctors who missed the 1% session to

attend the Practical Teaching Session.

We decide to focus on Cause A (Current online
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resource not adequate) next for our 2™ intervention
by creating and uploading new videos/resources.
Although this took a significant amount of effort
and time, we decided for it because it could also
target Cause C (Junior Doctors on shifts unable to
attend Practical Training Sessions) too as Junior
Doctors would be able to gain knowledge on plaster
splints by reviewing these videos/resources in their

own free time.

Both the 1* and 2™ interventions targeted Cause
B (Difficult to remember all plaster splint details
because of multiple variations) too as knowledge is
transferred via repetition. However, the impact on
Cause B would be very limited. We required a solu-
tion which was focused solely on Cause B. Hence,
our team created a set of Quick Reference Cards at
the Plaster Trolley for Junior Doctors to refer when
doing plaster splints. This 3™ intervention helped
as an instant reference with specific instructions to
all variations of plaster splints, hence it was likely
to be the most impactful. However, a lot of time
and effort was required for the creation of these
cards. As such, we did it later in the project. The
run chart of incorrect plaster splints versus our in-

terventions is presented in Figure 3.

ll. Results

Following the QI project implementation, a to-
tal of 53 Junior Doctors underwent our education
intervention. The overall rate of incorrect plaster
splints was reduced from 84.1% to 68.6% (Table 2)

over a 6-month period.
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Figure 3. Run chart of rate of incorrect plaster splints.

Table 2. Rate of incorrect splints over QI project period.

Chia Wei Jennifer Ting , Shu Fang Ho, Fatimah Lateef

Number of Incorrect Plaster Splints
Identified in Defined Period (x)

Total Number of Plaster Splints
Reviewed in Defined Period (y)

Rate of Incorrect Plaster Splints (x/y%)

Baseline 53

After Intervention 59

63 84.1%

86 68.6%

IV. Discussions

The primary goal of this QI intervention was to
improve patient care by reducing the numbers of
incorrect plaster splint applications. Our findings
of an overall incorrect plaster splints rate of 84.1%
are comparable with prior studies [5,6] show-
ing high rates of technical errors of plaster splint
placement. There were studies demonstrating the
benefits of formal training, teaching videos and
simulation-based education in reducing plaster

splint complications [14-16].

Hence, we implemented a formalized training
program with an educational bundle for all Junior
Doctors on rotation posting to ED. The educational
bundle consisted of practical teaching sessions, on-
line video lectures and quick reference cards. The
content of the practical sessions, online video lec-
tures were based off the quick reference cards for
consistency.

In the quick reference cards (Appendix B), we em-
phasised on the 5 important yet fundamental steps
on plaster splint application to reduce splint-re-

lated complications - namely 1) Protect the skin,
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2) Measure and layer the plaster bandages, 3) Wet
the plaster bandages, 4) Position plaster splint on
patient’s limb, 5) Mould the plaster and bandage
the limb. The reference guide has a comprehensive
list of specific upper and lower limb fractures, the
position of the fractured limb and the correspond-
ing landmarks for splint measurement. The guide
is intended to be a visual aid and comprises mainly
of annotated photographs for ease of use. It was
made available on the ED intranet, Medical Officer
Guidebook and a laminated hard copy was hung at
the plaster trolley.

Although we did not meet our target of reducing
the rate by 50% due to some challenges, the time
and effort invested was minimal given the large
impact of reduction in the overall rate of incorrect
plaster splints from 84.1% to 68.6%.

The key challenges are Junior Doctors’ incom-
patible busy work schedule to attend the practical
training sessions and some having no knowledge or
lack of motivation in learning from the online vid-
eo lectures available as it can be time consuming.
To counter that, our 3rd intervention (Quick Refer-
ence Cards) has helped to resolve this issue as they
can refer to the resource for guidance at the time
when they need to do a plaster splint.

This project is limited in several ways. There
was a significant drop in completed survey forms
collected in January after the 2nd Intervention,
resulting in a falsely high rate of incorrect plaster
splints. Our team met the Plaster Room Staff and
found that the staff were not motivated in complet-
ing survey forms because they were unclear of the
effect of their efforts. There was an inherent flaw
in methodology used for data collection using the

end-user survey. This does not mean our interven-
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tions failed to work, it could just be that the plaster
cast technician did not collect the data diligently
(e.g. only filling up the survey forms for obviously
incorrect plaster splints). We then shared our goals
and findings to encourage the Plaster Room Staff.
Subsequently, the number of completed survey
forms started to increase accordingly. The other
reason for the sudden increase in error rate after
the 2nd Intervention could be that a new batch
of Junior Doctors also started their ED rotation in
January 2021, which could have resulted in an in-
creased rate of incorrect splints. Generally, Junior
Doctors who gets rotated to the ED do not have
prior orthopaedic training or postings with no for-
mal teaching on plaster splint applications except

during the short exposure in medical school.

V. Conclusions

In conclusion, our interventions addressed the
incorrect plaster splints by carrying out some for-
mal training for the Junior Doctors in a form of an
educational bundle. The benefit from this project
was the implementation of the training program
and that it has been continued. All new batches of
Junior Doctors are made to go through the train-
ing and the three sequential interventions are still
in practice. This demonstrates the sustainability of

our efforts in the ED.
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Appendix A: Data Collection Form

Appendix B: Bundled Education Solution
Bundled Education Solution
« First Intervention: Practical Teaching Session
+ Second Intervention: Online Video Lecture - https://tinyurl.com/BackslabVideo

+ Third Intervention: Quick Reference Cards (see below)
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Purpose: The predominant approach for mitigating inadequate sampling rates has primarily involved bolstering the
volume of education. This study aimed to curtail inadequate sampling rates through the implementation of continuous
quality improverment (CQl) activities, tailoring effective methods to the unique needs of each institution.

Methods: We developed a sample handling guidebook and implemented Ql activities to address this issue.

Results: These measures resulted in a 4.7% decrease in inadequate sampling rates, concurrently improving knowledge
of sample handling and overall nurse satisfaction. We addressed the root causes of inadequate sampling before
laboratory pre-processing by: 1) focusing on systematic rather than erratic errors through CQl activities, 2) revising the
sample handling guide, and 3) delivering face-to-face education based on the specific needs of the nursing department.
These changes resulted in an additional 0.6% decrease in the inadequate sampling rate.

Conclusion: This study demonstrates that the implementation of CQl activities based on evidence derived from a
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Standardization of Sample Handling Methods to Reduce the Rate of Inadequate Sampling

| . Introduction

According to the guidelines provided by the Ko-
rean Association of Medical Technologists, inade-
quate sampling refers to the collection of samples
that are unacceptable for lab processing, including
samples: 1) for which the patient's name or regis-
tration number cannot be identified (such as miss-
ing barcodes), 2) with missing doctor’s orders or
incomplete information on the prescription form
(for hand-written prescriptions), 3) collected using
improper methods, 4) collected without adhering
to collection time or patient condition, 5) with in-
sufficient quantity for testing, 6) collected in inap-
propriate containers (e.g., improper anticoagulant
usage), 7) coagulated samples in anticoagulant con-
tainers, 8) not correctly stored after collection (pro-
longed storage at room temperature), 9) expired,
10) hemolyzed, and 11) incorrectly transported [1].

Inadequate sampling increases the test turnaround
time [2], use of medical materials, cumulative dam-
age to testing equipment, and burden on patients
due to repeated sample collection. Although vari-
ous forms of continuous quality improvement (CQI)
activities have been implemented to reduce inade-
quate sampling rates, most methods rely on simply
increasing the amount of education [3,4]. Accord-
ingly, this study conducted a multifaceted causal
analysis and used the findings to inform methods to
reduce the inadequate sampling rate compared with
previous studies.

The number of inadequate sampling cases was
investigated, and CQI activities were implemented
in 2020 under the theme “Establishing Standard
Guidelines for Reducing Inadequate Samples.” In

addition, a questionnaire survey was conducted to

Yo—-Han Seo

investigate the educational needs, methods, and
knowledge related to inadequate sampling required
by staff members. Based on the survey findings, a
sample-handling guidebook and videos were pro-
duced and distributed, significantly reducing the
inadequate sampling rate. Despite the overall re-
duction in inadequate samples after preprocessing,
including clotting and hemolysis, issues regarding
the occurrence of inadequate samples before pre-
processing, barcode attachment errors, quantitative
insufficient (QNS) errors, and prescription errors,
persisted. Based on the determination that a fun-
damental solution was needed for errors that occur
before pre-processing—which can easily be over-
looked as erratic errors—CQI activities were imple-
mented in 2022 under the theme “Management of
Nursing Department - Diagnostic Laboratory Medi-

cine Protocols for Workflow Improvement.”

II. Methods
1. 2020 QI Activities

We used Google Docs (https://forms.gle/DaYah-
MYiUSXz2dxp8) to conduct an online survey be-
tween March 15 and April 19, 2020, with 190 ward
nurses working in relevant departments to inves-
tigate the inadequate sampling rate. We asked
the participants about the causes of inadequate
sampling [e.g., ethylenediaminetetraacetic acid
(EDTA), serum separate tube (SST), sodium citrate,
arterial blood gas analysis (ABGA), blood culture,
tube identification, barcode attachment method,
department name identification, understanding of
laboratory workflow, and laboratory location iden-

tification] to determine whether they were aware of
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such reasons. In addition, we surveyed the following
factors: educational experience (if the participants
had received relevant education or training), satis-
faction with current education, need for additional
education, preferred form of education, need for
standardized hospital-specific guidelines, consisten-
cy of sample handling methods within the nursing
department, frequency of calls to the laboratory,
satisfaction with communication methods, and per-
ceived burden associated with phlebotomy tasks.
Inadequate samples were visually judged by a
medical technologist according to the following
criteria: EDTA tube with clots, SST with hemolysis,
sodium citrate with clots in the sample or the sam-
ple not collected up to the volume line, ABGA with
the cap not properly closed, sample not correctly
attached to the barcode attachment location, sam-
ples collected in smaller quantities than could be
tested, samples collected in tubes different from the
order, and samples related to other laboratories.
Based on the survey findings, a Sample Handling
Guide that included photographs was created and
distributed to all departments. Videos explaining
each page were created and uploaded to an Inter-
net platform (YouTube) using a private link (https://
youtu.be/bHGbEYkKEURI) with restricted viewing
access. A comprehensive 32-minute video that in-
cluded explanations of all pages was used for the
regular training of new nurses. We also conducted
a follow-up survey to assess improvements after the

completion of the CQI activities.

2. 2022 CQI Activities

Among the reasons for errors that occurred before

preprocessing in the laboratory, there were many
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cases where the barcode was attached too far above
or below the designated location. Additionally,
there were frequent cases of QNS due to orders for
tests that could be performed with a single test tube
printed on two barcodes instead of one, resulting
in blood samples collected in two separate tubes.
Cases that could be overlooked as erratic errors
were reconsidered as possible systematic errors, and
improvements were implemented. Therefore, the
barcode reading range of the laboratory equipment
was adjusted to cover a more comprehensive range.
The program was modified to print all orders of tests
that could be sufficiently performed using a single
blood sample tube on a single barcode.

The existing sample handling guide video was edit-
ed to less than 30 min, and the volume was adjusted
in some parts as requested by the nursing depart-
ment. The revised video was uploaded to YouTube
and Nurse Note platforms because the latter is more
accessible on mobile devices [5]. Moreover, the sam-
ple-handling guide booklet was resized (152 x 225
mm) to make it more portable and printed on glossy
paper to improve the photograph quality.

As many participants preferred face-to-face in-
struction, the researcher personally participated
in training preceptors (dedicated trainers for new
nurses) and conducted discussions. This study was
approved by the Institutional Review Board (IRB) of
the Gwangju Veterans Hospital (IRB approval no.:
human 2022-5-1).

3. Statistical Analysis

The basic characteristics of survey participants
were set as nominal variables. As the survey was a

complete enumeration survey at our institution, the



Standardization of Sample Handling Methods to Reduce the Rate of Inadequate Sampling

analysis was performed without imputing missing
values. Cramer’s V coefficient was used to exam-
ine the correlations between experience and the
variables associated with inadequate sampling.
The variables associated with inadequate sampling
in the surveys before and after the implementa-
tion of CQI activities were analyzed by categoriz-
ing the responses into “Yes” for those who knew
the exact reason and “No” for those who did not.
Moreover, the differences in the variables before
and after the implementation of CQI activities
were derived. To determine whether the decrease
in the inadequate sampling rate was proportional
to the observed changes, we compared the ratio
of inadequate sample cases to the total number of
cases before and after the QI activities. All statis-
tical analyses were performed using Stata/MP 14.0
(StataCorp LLC., Texas, USA) with statistical sig-

nificance set at p < .05.

Table 1. Basic characteristics of survey participants.

Yo-Han Seo

Il. Results and Discussions

1. Basic Characteristics of the Survey Par-
ticipants (Table 1)

The study population included 191 participants,
with 44.5% aged 20-29, 29.8% aged 30-39, 12.6%
aged 40-49, and 13.1% aged =50 years. Participants
were predominantly female (n=183). Regarding po-
sition, non-managerial general nurses accounted
for the highest proportion (87.4%). Regarding work
experience, 10.5%, 20.9%, 13.6%, 26.2%, and 28.8%
of the participants had work experience of {1, 1 -2,
3-4,5-9, and = 10 years, respectively. Most par-
ticipants (68.6%) had more than three years of work
experience, indicating a skilled workforce. Regarding
department affiliation, the results showed similar dis-
tributions for the internal medicine ward (40.3%) and
surgical ward (41.9%), whereas special units (18.8%)

were well distributed relative to department size.

(N=191)

Variables

n (%)

Age (years)
20-29
30-39
40-49
50-59
Sex
Female
Male
Position
General nurse
Head nurse
Nursing department manager
Experience
{1 year
1-2 years
3-4 years
5-9 years
>10 years
Affiliation
Internal medicine ward
Surgical ward
Special unit (ER, ICU, AKU)

85 (44.5%)
57 (29.8%)
24 (12.6%)
25 (13.1%)

183 (95.8%)
8 (4.2%)

167 (87.4%)
10 (5.2%)
14 (7.3%)

20 (10.5%)
40 (20.9%)
26 (13.6%)
50 (26.2%)
55 (28.8%)

77 (40.3%)
80 (41.9%)
36 (18.8%)

Data are presented as number (%).

Abbreviations: ER, emergency room; ICU, intensive care unit; AKU, artificial kidney unit.
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2. Correlation between Work Experience
and Variables Associated with Inadequate
Sampling (Table 2)

Among the variables, only “department name
identification” (r=0.2470, p=.020) was signifi-

cantly correlated with work experience, indicat-

ing the need to develop standardized guidelines.
Generally, the inadequate sampling rate was not
corrected, even when proper methods were pro-
vided to the nurses, which was attributed to the
nurses explanation that they prioritized senior
nurses practices despite knowing the correct

methods.

Table 2. Correlation between work experience and variables associated with inadequate sampling.

Variables

r p

EDTA 0.1487 377
SST 0.1660 .261
Sodium citrate 0.0313 .996
ABGA 0.1851 162
Blood culture 0.1030 731
Tube identification 0.1722 226
Barcode attachment method 0.1850 .163
Department name identification 0.2470 .020
Understanding of laboratory workflow 0.2125 .071
Laboratory location identification 0.1954 121

p-values were calculated by Cramer’s V coefficient.

Abbreviations: EDTA, ethylenediaminetetraacetic acid; SST, serum separate tube; ABGA, arterial blood gas analysis.

3. Comparison between Pre- and Post-QI
Activity Survey Results (Table 3)

Before the QI activities, 98.4% of the participants

indicated the need to establish standardized guide-
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lines. Regarding the preferred form of education,
most participants (71.2%) preferred documents in-
cluding photographs, followed by videos (47.6%),
face-to-face sessions (17.8%), and written docu-

ments (10.5%).



Standardization of Sample Handling Methods to Reduce the Rate of Inadequate Sampling

Yo-Han Seo
Table 3. Comparison of survey results between before and after QI activities. (N=191)
Difference in
Before QI Activity After QI Activity Before/After QI
Variables Activity
Yes No Yes No Yes
Understanding for adequate sampling
EDTA 123 (64.4%) 68 (35.6%) 164 (86.1%) 27 (13.9%) 41 (21.7%)
SST 169 (88.5%) 22 (11.5%) 184 (96.1%) 7 (3.9%) 15 (7.6%)
Sodium citrate 165 (86.4%) 26 (13.6%) 175 91.7%) 16 (8.3%) 10 (5.3%)
ABGA 132 (69.1%) 59 (30.9%) 171 (89.4%) 20 (10.6%) 39 (20.3%)
Blood culture 151 (79.1%) 40 (20.9%) 166 (86.7%) 25 (13.3%) 15 (7.6%)
Tube identification 132 (69.1%) 59 (30.9%) 144 (75.6%) 47 (24.4%) 12 (6.5%)
Barcode attachment method 167 (87.4%) 24 (12.6%) 181 (95%) 10 5%) 14 (7.6%)
Department name identification 76 (39.8%) 115 (60.2%) 119 (62.2%) 72 (37.8%) 43 (22.4%)
Understanding of laboratory workflow 34 (17.8%) 157 (82.2%) 101 (52.8%) 90 (47.2%) 67 (35.0%)
Laboratory location identification 100 (52.4%) 91 (47.6%) 141 (73.9%) 50 (26.1%) 41 21.5%)
Workload in phlebotomy 172 (90.1%) 19 (9.9%) 155 (81.1%) 36 (18.9%) -17 (-9.0%)
Educational experience 143 (74.9%) 48 (25.1%)
Educational satisfaction 74 (38.7%) 117 (61.3%) 166 (86.7%) 25 (13.3%) 92 (48.0%)
Educational demand 137 (71.7%) 54 (28.3%) 61 (31.7%) 130 (68.3%) -76 (-40.0%)
Preferred form of education
Written documents 20 (10.5%)
Written documents with photos 136 (71.2%)
Videos 91 (47.6%)
Face-to-face 34 (17.8%)
Needs for standardized guidelines 188 (98.4%) 3 (1.6%)
Consistency in sample handling methods 74 (38.7%) 117 (61.3%) 155 (81.1%) 36 (18.9%) 81 (42.4%)
Frequency of calls to laboratory
(10% 93 (48.7%) 111 (58.3%) 18 (9.6%)
(10-49% 80 (41.9%) 64 (33.3%) -16 (-8.6%)
{50-79% 15 (7.9%) 14 (7.2%) -1 (-0.7%)
> 80% 3 (1.6%) 2(1.1%) -1(-0.5%)
Satisfaction with communication 74 (38.7%) 117 (61.3%) 136 (71.1%) 55 (28.9%) 62 (32.4%)
Completion of guidebook 173 (90.6%) 18 (9.4%)

Data are presented as numbers (%).

Abbreviations: QI, quality improvement; EDTA, ethylenediaminetetraacetic acid; SST, serum separate tube; ABGA, arterial blood gas analysis.
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The results showed an increase in positive aspects of
all variables after QI activities. the variable indicating
understanding for adequate sampling increased from as
little as 5.3% points(Sodium citrate) to as much as 35%
points(Understanding of laboratory workflow). Although
not shown in the tables, most participants (86.7%) ex-
pressed satisfaction with the booklet, indicating an im-
provement of 48% in satisfaction with education using
the guidebook. Additionally, the guidebook improved
the consistency in sample handling among the nurses by
42.4%, while the educational needs decreased by 40%.

The results also revealed an overall decrease in the
number of calls to the laboratory. This can be at-
tributed to the provision of guidebooks and educa-
tion. Satisfaction with hospital-wide communication
also increased by 32.4%, indicating that participants
perceived improved communication. This has been
achieved by establishing standards and providing
unidirectional education.

Meanwhile, the burden of the phlebotomy tasks de-
creased by approximately 9%. Almost all nurses rec-
ognized that phlebotomy tasks were not their primary
responsibility and expressed that these tasks caused sig-
nificant burdens and fatigue. After the President vetoed
the proposed Nursing Practice Act in Korea, phlebotomy
was included on the list of medical practices deemed
illegal by the Korean Nurses Association deemed illegal
[6]. In contrast, the Korean Intern Resident Association
emphasizes that nurses can perform phlebotomies under
the supervision of a physician [7]. Moreover, the Con-
stitutional Court of Korea ruled that punishing nurses

for performing phlebotomy would violate their rights

to equality and pursuit of happiness under the Medical
Service Act [8]. The court ruled that phlebotomy may be
performed by clinical pathologists under the supervision
of a physician and by nurses and nurse assistants under
the supervision and guidance of a physician (citing the
Constitutional Court case [2017heonma491], Supreme
Court precedent [2001do3667D)[9]. Taken together, work
efficiency is expected to improve when nurses under-
stand and accept their primary responsibilities correctly.
In addition, in the survey conducted after the QI ac-
tivities, 90.6% of participants indicated that they had
read the guidebooks. Considering that one out of ten
nurses did not comply with the educational content
provided, it is probable that the cause of this was neg-

ligence in the management of the nursing department.

4. Comparison of Inadequate Sampling
Rates According to CQI Activities (Table 4)

The inadequate sampling rates before and after the
QI activities were 5.8% (n=896) and 1.1% (n=167), re-
spectively, showing a decrease of 4.7%. Moreover, the
inadequate sampling rate decreased by 0.6% - 0.5%
(n=83) after the CQI activities. Such findings demon-
strated that inadequate sampling rates could be re-
duced through CQI activities, including improvement
activities at the laboratory, not at the nursing de-
partment level, to fundamentally address issues that
may sometimes be overlooked, such as erratic errors,
improved effective delivery through updates to the
guidebook, and consistent changes in educational
methods based on the identification of nursing de-

partment needs.

Table 4. Comparison of inadequate sampling rates according to CQI activities.

Parameter

Before 2020 QI Activity

After 2020 QI Activity After 2022 CQI Activity

Number of inadequate samples/total samples

896/15432 (5.8%)

167/15287 (1.1%) 83/15360 (0.5%)

Data are presented as numbers (%).

Abbreviations: CQI, continuous quality improvement; QI, quality improvement.
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5. Limitations

This study had some limitations. First, we could
not extensively elucidate the issues related to inad-
equate sampling rates. Specifically, to identify the
type of inadequate sampling that occurred most
often in which department and how such cases
changed according to the knowledge, satisfaction
with education, and educational needs of nurses
in each department, the inadequate sampling cas-
es that occurred in the initial stage of the study
were divided into 25 codes and recorded according
to the wards and phlebotomy nurses. This code-
based classification was used to derive results by
cost-benefit analysis through quantification of the
disposal cost of waste boxes and the loss of hu-
man resources while discarding inadequate sam-
ples. However, because the survey data were ano-
nymized to protect privacy, the departments were
only distinguished as “internal medicine ward,”
“surgical ward,” and “special units.” Consequently,
individual correlations could not be identified and
a cost-benefit analysis could not be performed.

Second, departmental transfers among nurses,
which occur often, could have undermined the
overall reliability of our findings. When the monthly
frequency of departmental transfers was investigat-
ed, April had the lowest transfer rate. Accordingly,
surveys before the QI activities and an investiga-
tion of the number of cases were conducted over
a period that included April. However, it was un-
avoidable that some participants changed their
departments by the time the survey was conducted
after the QI activities. Meanwhile, the investigation
of the types of inadequate sampling by department

during the months when QI activities were imple-
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mented showed similar types and frequencies for
each month, indicating that the impact of depart-
mental transfers was not sufficiently significant to
undermine the reliability of the findings.

Finally, some characteristics are unique to our
institution. The situation at our institution requires
nurses to perform phlebotomies in the ward. Al-
though doctors and other healthcare workers may
perform phlebotomy, it is generally considered a
specialized field for clinical pathologists, and most
hospitals have clinical pathologists responsible for
phlebotomy [10]. Consequently, the number of in-
adequately sampled cases during phlebotomy may
have been slightly higher at our institution than
that at other institutions.

Considering the above limitations, the inadequate
sampling rate will be further reduced if these as-

pects are addressed in future studies.

IV. Conclusion

The predominant traditional approach for miti-
gating inadequate sampling rates primarily involves
bolstering the volume of education. This study
aimed to curtail inadequate sampling rates through
the implementation of continuous quality improve-
ment (CQI) activities, tailoring effective methods
to the unique needs of each institution. The survey
results revealed that the most significant cause of
inadequate sampling was the lack of standardized
sample handling methods. A Sample Handling
Guide was subsequently developed and QI activi-
ties were implemented to address this issue. These
measures resulted in a 4.7% decrease in inadequate
sampling rates, concurrently improving knowledge

of sample handling and overall nurse satisfaction.
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The root causes of inadequate sampling before lab-
oratory pre-processing were addressed by 1) focus-
ing on systematic rather than erratic errors through
CQI activities, 2) revising the existing sample han-
dling guidebook, and 3) delivering face-to-face ed-
ucation based on the specific needs of the nursing
department. These changes resulted in an addition-
al 0.6% decrease in the inadequate sampling rate.
This study demonstrates that the implementation
of CQI activities based on evidence derived from a
multifaceted causal analysis significantly reduced
the inadequate sampling rate compared to those of

previous studies.
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