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Abstract

Root Cause Analysis (RCA) has been widely used as a structured approach
to investigate patient safety incidents. RCA helps identify what, how, and why
something happened, therefore preventing recurrence of incidents. Since many
quality tools can be used during RCA, various formats of RCA exist. If RCAs
are performed incorrectly or incompletely, they are likely to produce unusable
results. To address this issue, RCA software has been developed. The use
of RCA software in investigating patient safety incidents may offer several
advantages, such as potential reduction in learning time, shortening of the
analytic process, facilitation of collection, analysis, and presentation of data
and production of meaningful RCA reports. We introduced six healthcare RCA
software and compared characteristics. Results from this study will enable the

RCA team to choose proper RCA software.

Key words

Root cause analysis, Software, Patient safety
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2. RealityCharting®
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=
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3. PROACT®

Reliability Center Inc.= 7|4 1%, AR, ¢
3 AFA 9 Aere ouslr] 93] RCA, A &
& 2 o3k B AM(failure mode and effect analysis,
FMEA)Y} ¢14 @& ZFA(Human Error Reduction)
Aeks A AAH ez Algsta deH21-231.
PROACT®: Reliability Center Inc.ollA] 7i@heh
RCA A~ZEYo]&, RCA A2l PReserve, Order,
Analyze, Communicate & Track®] Z&¢l'do|t},

@ PReserve @Al= AR B4 Q= JHEE 5
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@ Order WA= ©& 45kl #41S FH|gh)

® Analyze SA= ¥¢le EARIH

@ Communicate TAOIA = w4 AIE HILA
2 Aegich
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2y dAo A= vE FAEH = o g
= A ==, 7P Al E=7F Analyze
Ao Al AF83l= Logic Treeo|thFigure 1-C).
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Off
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2 Apdo] ofgA dojut=Alel gt 7HEE Al
T, I 7HES ElshiEA fls EAlRth L2
0l =&l Y(physical root), A} HHE
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(F) Example of Cause Map

Figure 1. Comparison of Root Cause Analysis softwares

Table 1. Summary of RCA softwares functions

Criteria TapRooT® RealityCharting® PROACT® Causelink® CDT Cause Mapping
Report incidents \Y%
Compose RCA team v v v v
Define problem \% \% \ \4 A\
Analyze causes SnapCharT® Cause and effect Logic Tree Cause and effect  Cause and Cause Map
Root Cause Tree® diagram diagram effect diagram
Develop & evaluate Corrective \Y% A% \Y \Y%
Corrective action Action Helper®
Create final report Y% \Y% \Y% \Y
Provide database facility A% A% Y% \Y \Y%
Track solutions \4 \4 \4 \%
Difficulty to Use Medium Medium High Medium Medium Low
Type of purchase Annual fee Charged Annual fee Charged Free No software to
(TapRooT® VI) per person (Healthcare) per person purchase
(Version 7.9) (Desktop)
Provide 30—day trial \Y% A% A%

RCA, Root Cause Analysis; CDT, Casual Diagramming Tool
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Abstract

Root cause analysis (RCA) is systematic process for identifying contributing
factors and root causes. It detects system—level vulnerabilities and prevents
them from occurring in the future. In many countries, RCA guidelines have
been developed and used for these purposes, and various practical tools are
suggested according to stages of RCA implementation. In Korea, adverse
events occur in 7.2—8.3 percent of inpatients according to studies conducted
in hospitals. However, frontline staffs are suffering from lack of knowledge
about RCA implementation. This study introduces RCA guidelines that may be

used in hospitals to improve the quality of medical care and patient safety.

Key words

Patient safety, Root cause analysis, Guideline
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Table 1. Process for root cause analysis of The Joint Commission

) Step 1
Preparing for root

cause analysis

Organize a team
Define the problem
Study the problem

Determining
proximate causes

Determine what happened

Identify contributing process factors

Identify other contributing factors

Measure—collect and assess data on proximate and underlying causes
Design and implement immediate changes

O 3 O U & |wWw N

—_
o

Identifying root causes

—
—

Identify which systems are involved—the root causes
Prune the list of root causes
Confirm root causes and consider their interrelationships

= e e
Ul W N

Designing and
implementing an
action plan for

—
~ &

improvement

DO =
S O @

21

Explore and identify risk reduction strategies

Formulate improvement actions

Evaluate proposed improvement actions

Design improvements

Ensure acceptability of the action plan

Implement the improvement plan

Develop measures of effectiveness and ensure their success
Evaluate implementation of improvement efforts

Take additional action

Communicate the results

Source: Parker J. editor. The Joint commission. Root Cause Analysis in Health Care: Tools and Techniques. 5th ed. Illinois, USA: Oak

Brook; 2015.
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2

Source: Veterans Administration National Center for Patient Safety. Root Cause Analysis [cited 2017 Apr 10]. Available from:
https://www.patientsafety.va.gov/professionals/onthejob/rca.asp.
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Figure 1, RCA”® process of the National Patient
Safety Foundation
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Table 3. Criteria for selecting an incident analysis method

Incident analysis methods

Criteria Comprehensive

Concise Multi—incident

Safety assessment code

3 and some 2

1 and some 2 1, 2 and 3

Complexity level?

Complicated, complex

. . Simple, complicated
Simple, complicated
or complex

Team, unit/program,

Area of impact

organization, system

. Team, unit/program,
Team, unit/program, o
. o organization, system,
possible organization .
sector, industry

Context — internal and

High Low Low, medium or high
external pressures
Resources required/ . L X
. . Moderate to extensive Limited Moderate to extensive
available?
Timelines Weeks to months Hours to days Variable

1) Degree of agreement, certainty and number of interactions

2) Time, financial and human

Source: Canadian Patient Safety Institute. Incident Analysis [cited 2017 Mar 25]. Available from:
http://www.patientsafetyinstitute.ca/en/toolsResources/IncidentAnalysis/Pages/incidentanalysis.aspx.
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Abstract

Purpose: This study was to determine the effect of a smartphone video
educational program on educational satisfaction of patients in rehabilitation

units at a university hospital.

Methods: The subjects of this study were 60 stroke patients recruited and
divided into two groups; experimental group (n=30) and control group (n=30).
Subjects in the experimental group and control group conducted conventional
physical and occupational therapy. In addition, only the experimental group
provided smartphone video information for a total of 15 sessions. The video
consisted of five episodes (10 minutes each) viewed a total of 15 times
(for each video three times). The outcome was assessed by educational

satisfaction.

Result: After inervention, both groups revealed significant increased awareness
of prevention of infection educational satisfaction and prevention from falling
educational satisfaction and exercise program educational satisfaction . However,
the experimental group was more effective than the control group relative to
heightened awareness of increasing prevention of infection prevention from

falling and exercise program.

Conclusion: We suggest that a smartphone video educational program may be
effective in improving awareness of the prevention of infection, prevention from
falling, and exercise program educational satisfaction. Therefore, video—based
information is beneficial for such patients. Further studies are needed for
better understanding of the effectiveness of a smartphone video educational

program in rehabilitation units at a university hospital.

Key words

Education, Smartphone, Stroke
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Table 2. General characteristics of subjects Table 4. Educational satisfaction of fall prevention
Variables Experimental group Control group Prevention of fall (%) Experimental group Control group
(units) M=*xSD M*xSD p M=*SD M*SD t D
(n=30) (n=30) (n=30) (n=30)
Gender (male/female) 17/13 12/18 .459 Pre 53.60+5.72 54.16+7.15 -34 736
Age (year) °8.678.54 60.4227.25 849 Post 88.43+5.34 62.43+8.33 14.38 <.001
Onset duration (week) 7.58+1.82 9.58+1.38 981
Affected side (Rt/Lt) 11/19 16/14 593 change eEeI 829008 1089 oo
MMSE-K (score) 97.17+1.75 26.50+1.45 324 t ~31.06 1.6l
Body weight (kg) 59.08+8.4 61.33£7.02 841 P <.001 <.001
Table 3. Educational satisfaction of infection prevention Table 5. Educational satisfaction of exercise program
Prevention Experimental group Control group Exercise program (%) Experimental group Control group
of infection (%) M=*SD M=*SD t )4 M=£SD M=*SD t P
(n=30) (n=30) (n=30) (n=30)
Pre 52.13+£4.42 52.831+4.54 -.61 548 Pre 52.10£4.40 52.86£4.12 -.70 1489
Post 92.16£5.40 60.03%+6.44 20.93 <.001 Post 92.63%£5.03 59.03£4.62 26.91 <.001
change 40.03+6.74 7.20+5.54 20.68 <.001 change 40.53%6.64 6.16+2.81 26.09 <.001
t -32.48 -7.10 t -32.94 -11.99
p <.001 <.001 p <.001 <.001
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HHEM HESZ AX0] A0 22T St XA, R0l {UF, 240], L2

Abstract | M= 2 AT ofsiAA Fuol AHY tgel &
Fo] wpstu], A Yol AL U] Falo]
Purpose: The purpose of this study was to apply the disinfection method using 1. 97+ 284 =7FssAl =)= stelie), ST &2 guel
chlorhexidine in practice on disinfection of vascular access for hemodialysis. AH R A eRe olefAAl AT aHRe
FARAL Wy ARH B 7P ol A HEM PER A5 A AAT TFso] A3
Methods: This study was designed as a randomized controlled trial for examining HEe gHes 20149 geuEelA AlA B9 AR Al AE R Tagh e
effectiveness on infection of the vascular access device for hemodialysis S AR AL gls wA of 8% oY d ot & 5 Atk
when using chlorhexidine and betadine/alcohol. One—hundred—thirty study A0l 70.1%, HEFEAC] 9.2%, AlFel4e] A el e EdeR a5 A A
participants were separated into two groups randomly. Infection signs of the 19.8%0% FAFA] Hirds Axshal an $5= #Hle otel2tl(povidone iodine, ©Js}
vascular access device for hemodialysis were observed and recorded before (1], FHFA grpefA] 2ot dgsns SRt PVDE| A stetdor g do] L Al =
disinfection on vascular access device. of FA9 m&S FdsZI= A a4 3 A=l gitkal A flov deEEry v
B BT A Be FYAYIEE FR3 Re dor|ms], WEA s wre] Hx
Result: Before the study, there was no difference between the experimental felojh2]. = A7 Qlem, FHEA L] FAWE H
group (chlorhexidine group) and the control group (betadine/alcohol group) in ordHl B R "AEA Ao Azt Fi e e e e
general characteristics and hematological index. Incidence of infection rate of Swg fAstel £A9 B wd 5 e 9 2 o) dRER F7F Ashe Jlo] davt By
chlorhexidine group was O percent and the betadine/alcohol group was 1.5 Folu A, A4, 49, TR, 8 5 B bt Bt PVIE siHem vlne] Aeh S
percent. There was no significant difference between the two groups. oF HAE TS Ahsh & 5 slofoF s I AT T RS S dels waldl
AT geragsisle) B ofstd HoRA Bal = gl
Conclusion: This study examined the effectiveness of prevention of infection o] g R HES FAWFE Artde] 79%, <l ko 510] o Aol A 3970 =i e A=
with the disinfection method wusing chlorhexidine and betadine/alcohol. ol 14%, FAFA o] 195 Akl 9l Al AR AEjEAtel A maret sl a5 AR
The disinfection method using chlorhexidine is considered an effective and 1 B EEER A9 9HS S ARy a4 S W AR =ad welel A A5
alternative method of betadine/alcohol. ol 7P &5t st dlelH(3], 53] @ = Uz B 4I2(92.3%), SAHAN=H
52 79e oF 48~73%= FHHr) YRS 10% PVIZE 712082 ARgEaL gLtk
ol ¥R Y "iEe AW =v AEFol Wt F2 AREE a5A7F IR
Key words o Aol sAWE Aol lxdd  FAPILS 10% PVIE 7HE Hol(97.4%) AHEsHiL
Hemodialysis, Chlorhexidine, Disinfection, S8 TS A A A5%, 19.7%14 o AR, F7h LEE (25.6%), SR FR=
Vascular access device s Aog HuET glon F& dhEyE T4 Al FFFY|0]E(chlorhexidine gluconate, ©]3}
oR AR WRFdolt BU U] FYOR Aste]  CHG), 3% THERL, 47 PuEY SOB A
WAFTHAL o|F 915 SO WEAQl v el Qi Aow wusln .
A% L Rty So® Q8| WASHs FHOL  ubd CHG: ulToltol=A] Amckowa $1H
o] &4 HA o= FUFRY FUL FAG b Be 2EAR geid gomiy), Ny
tHb5], SAWEL] S oAl EAE o] HAA izl A Alstel tigk Aol wie- =
g o= Sled Aol €3 Y=E FAE= F9 9 =0H121= 2317} ?19™ Chaiyakunapruk 5{13]
45 Ee AUEE FEsle v mao = AN =3 295 4% A] CHGeF PVI
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HUEN HPER A0 0| FZIHAEI| S1p

= B3t welR A AT CHGE ARESH FollA &
FaAE] FootA Wetrkar ®Baskar it
AFolA 7MY &3] AFEE= PVI®F CHG &%
Aol #t vluAT 2HEE BH a4 £45
A2 PVIETH CHG-olghE EFAe A=a37t
o A ou[14], PVIe] vl CHG-olgtEo] T
Fardoln] mRA=5o] 9 shrhal SFATH15]. &

B & glol sk Aube £AEAQl CHGof

t

S R fAREY dE27] jhgollA =
L3t Ao g BHriE Qo6 FATAE At
2 g B9 dixdt AN FAAEE
Qe s FARW =yl CHG 3 &EA
(chlorhexidine—impregnated sponges)S #-83h

A =dd ddES sl AaARTHLT]

il SHRE

CHG &%58H3} PVI &53 %8 vjugt welkE
A Ay =] njgE g 9 =yad g9F
AHS ogst=dl antEo)glif18], ICU s
& AoR & ATME CHG 58S PVI
AEayEe 2yo] nlAE Mg ¢ =@
ARAAEC] Wk 1,0004 F 67 ep 1,000
G 14708 OFFwt AFSATelA arke
Hl5:3E Ao g YehdtH19], AHEA SlolS it
oF 3 AR wyhe] F A% AVE Hw
3t Ayt 5% PVIECTE 0.5% CHG-ol4~Za2% o5
2(isopropyl alcohol, ©]3} IPA) o] &5 Y,
HY 7, @7 0 2o Al wEo] ok

A SFAL[20], AoF A7IA] EHTEA =l &
o]l CHG a~=A|(chlorhexidine based antiseptic
solution)& -3t Az} PvIof H|s| =@ud 3
9] oo aubAo]qle21l.

Price 5221 EHFA] o xjofA] i 4
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=24 PVI Al CHGE A &3lo] dEas
=

[e]
AslA gelshes glo] WOIRAS Wi a4

FREL ystse] Fastchn st

<]

ojgb o] whefet BAE iAo R 3 CHGS
PVIZ H|WE $tofA] CHGO] &SA|l2m o) 74

J8y oA S Kidney Disease Quality
Outcome Initiative (K/DOQI) A|Zo] uf=wH o
£ d3s s 9HAEAl 2% CHG/70% IPA %

70% YFLI E= 10% PVIE AMES A

_%
Sl glonE o2 o] Agste] Folwy

A e E AEgo] didt 2ASHE AN

CREEEE

£ AT AARY HAxje] FBFR F] A

aWe Hwste] e Tl o)z s

=
2 Flste] CHG A%AME Ao 48317 9)
kel

3. §o19 39

1) EH5E &5

e

2) PVI/IPA &84
0.15g PVI A#HE(swab stick)/70% IPAS A}
|3lo] K/DOQI A [23]0) uket &5

A, AzBW, AR 2P AEHE

o

Mo o oo

3) CHG 2584
2% CHG/72% ol
H23lef w549

ALY Ep 255

ARE35lo] K/DOQI
A7FEH, dxEH, ¥

ol
j{r dn 12
i

i

ofs
o
N
[d do mx o

o] st A4%ke] R F7|= GFpower 3.1
B2IOE o]gst] &te] A7) 0.5, Fel45 0.05,

K/DOQI24]1°1 4 =4, &, a4, 75, A&
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gll
)

9] shsA EHlES 199 ASTE dsh= ol el AshA] §Fa A% Al AAS &% . A1zt A dizar AE 2He] 1) 5o o
FEOoE AASIL o] B AfolA= olF vt St F919] whiakom gFehA sho] Aol 4 2329 544 HA A= BUN (blood urea
oz ZA| g Al A BwE 9 TS ehrd w7bx] GAdWAHS ARSSHATh T 1. gARe] Yutd EA =14 AR nitrogen), Cr (creatinine), Hb (hemoglobin), 2471
ERil= 9] dT|AAS Yl dA7Ad A A3 EES (albumin), WBC (white blood cell), CRP (creactive
AR A B = AmeW 9 Roas AR dubE SO gt 534S HAZEIE protein), F2]El(ferritin), PTH (parathyroid hormone),
4, A7 5Z S F499 27 Zth(Table 1). tj2a 9 Agte] ddbz Ca (calcium), P (phosphate), 41224 %= (Kt/V)oll 4]
54 9 Ayad B4 digh 5848 A8AT B2 SAHeR ot Ao|rt figick(Table 2).
ARe717R 20159 69 17URE 8Y 199 3) ARERAL F gk &pol7t gloitt,
7HA] Mg Aol aAfgh K B leAlgdel 2o Ao} mrkE A7) flell A A v E el Table 1. Homogeneity Test for General & disease-related Characteristics between Two Groups
g W) §ja) 1o o WEse #xE B4 AZ A AR FUER) 4TI AT o130
mACo 2 sho] AR Ze] HaEF Aol Bha} 130 = 2w B s|=s Characteristics Total control group experimental group x° p—value
oA A= AR R H el Aol E3t Sex Male 78N((Z:>).o> 38N<(::.5) 4oN<(:i),5>
el diet g2 d¥n goE 7 F AT 5. AREAYH Female 52 (40.0) 27 (41.5) 925 (38.5) 019 120
o5 wro} X3gstict. Age (year) <40 1(0.8) 1(1.5) 0 (0.0)
#7% 2R SPSS/WIN 22.0 7] 2o 40~59 13 (10.0) 5.7 8 (2.9 179 617
1) APRZA}F ol gste] them} Zro] HAlslT 60~79 76 (58.5) 38 (58.5) 38 (58.5)
AFAIR] A A A A ZAR= AR 72T} A >80 40 (30.8) 21 (32.3) 19 (29.2)
97128 Selels HE WAS AH FAR 1) Ajdidaie] AubHel B4 W Auel S4e Marital status Sigle 11008 T 008 708 000 1.000
4g 9 el A ATl TEE A7 vimel wREE, AuTd gzt $14 1 Occupation T e o o
545 A & AR FYE Wttt HEAE A= x*— test 2 HA AT No 98 (75.4) 48 (73.8) 50 (76.9) 0.17 684
SHAA iRt ARkl EAol gk A Vascular access device AVF? 90 (69.2) 40 (61.5) 50 (76.9)
BEA2 ZAFIEE 3t T Ao Wadt sixfe]  9) =k =ekel 9mo] iAo A=Zhe 3]7ERA AVG? 30 (23.1) 19 (29.2) 11 (16.9) 3.64 162
A EAL OCS (order communication o B3 A=7rS 5Tt Perm Cath® 10 (7.7) 6 (9.2) 4(6.2)
system) FAEA Ealr|2x2 =a) shorstal Origin DM 53 (40.8) 92 (33.8) 31 (47.7)
o WlE4 wWERe) agrd AT Wl 9) trgs AREre] Holsty AL Kolmog- e e o v
EAL 93 AR E3AE A A 3z 5 orov—Smirnov test®} Shapiro-Wilk test= 7 PORD? 3 (2.3) 9 (3.1) L (L5)
Z1=skainh. AT A ditds $55hs 49 Indepen- Other 11 (8.5) 7(108) 4 6.2
dent T-testS, FvFiZE WEA g 49e Number of Two 10 (7.7) 5(1.7) 5 (1.7)
2) 29AA Mann-Whitney U test® E-415}3]c}, hemodialysis (week) Three 120 (92.3) 60 (92.3) 60 (92.3) 000 Lo
AA A= 20159 64 17HFE 89 199U7HA Hemodialysis <5 54 (41.5) 30 (46.2) 24 (36.9)
gol A AWETE. FA AN A GUE  4) R AYR0e FARA FuERe 4 oson free a0 e GID 2 ) % (1.0
2 sEay A ARTS K/DOQL X230 hol 4T T Pisher s exact testi 1A 10~ <15 18 (13.8) 9 (13.8) 9 (13.8) 1.87 760
15~ <20 4(3.0) 2 (3.1) 2 (3.1)
THef CHGR, ti2at3 PVI/IPAS HEste] & skt >90 5 (3.8) 3 (4.6) 2 (3.1)

selich, gARlAE 7 4BAe £5, &
1) AVF (Arteriovenous fistulas); 2) AVG (Arteriovenous grafts); 3) Perm Cath (Permanent catheter); 4) DM (Diabetes mellitus);
5) HTN (Hypertension); 6) CGN (Chronic glomerulonephritis); 7) PCKD (Polycystic kidney disease)
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Table 2. Homogeneity Test for Dependent Variables between Two Groups before Treatment Table 3. Difference for Dependent Variables between Two Groups after Treatment

(N=130) (N=130)

Variables control group experimental group torU p-value Variables control group experimental group torU p-value
BUN" (mg/dl) 51.57+16.54 52.78+17.85 2103.52 .967 BUNY (mg/dl) 51.28+15.39 50.44+18.35 1961.50 482
Cr” (mg/dl) 8.59+2.66 8.67+2.84 -0.17 864 Cr” (mg/dl) 8.70+2.82 8.56+2.67 0.29 771
Hb® (g/dl) 10.52+0.97 10.55+0.90 -0.17 .866 Hb? (g/dl) 10.40+1.97 12.32+16.23 1747.50 .089
Albumin® (g/dl) 3.68+0.37 3.72+0.38 1965.52 492 Albumin® (g/dl) 3.74+0.43 3.71+0.39 2043.00 745
WBC? (*10"/ud) 6.28+2.02 5.81+1.85 1878.00 275 WBC? (“10°/ud) 6.54+2.17 5.74+2.28 1535.01 .007
CRPY (mg/1) 4.10+5.49 60.2+19.57 1822.51 177 CRP® (mg/l) 7.73+15.82 5.34+9.85 1750.53 .092
Ferritin” (ng/ml) 226.8+187.53 227.19+184.61 2108.04 .983 Ferritin” (ng/ml) 241.50+195.11 212.81+144.14 2107.51 981
PTHY (pg/ml) 291.38+280.55 278.37+245.12 2096.03 .939 PTHY (pg/ml) 301.85+325.05 247.42+185.40 1928.50 .392
Ca? (mg/dl) 8.45+0.89 8.68+0.77 1759.52 .100 Ca” (mg/dl) 8.58+0.58 8.81+0.78 -1.98 .050
P9 (mg/dl) 483+1.84 4.86+1.52 1969.03 504 P9 (mg/dl) 5.17+1.81 5.12+1.47 0.17 862
Kt/V'V 1.54+0.28 1.59+0.43 2104.52 .970 Kt/ViV 1.74+1.63 1.63+0.36 1923.03 .378

Data presented as mean=+SD.

1) BUN (blood urea m'trogen) 2) Cr (creatinine); 3) Hb (hemoglobin); 4) &% (albumin); 5) WBC (white blood cell);
6) CRP (creactive protein); 7) #|2]€l(ferritin); 8) PTH (parathyroid hormone); 9) Ca (calcium); 10) P (phosphate); 11) 421 A %= (Kt/V)

Data presented as mean=®SD.

1) BUN (blood urea nitrogen): 2) Cr (creatinine): 3) Hb (hemoglobin); 4) &%5-%l(albumin); 5) WBC (white blood cell):
6) CRP (creactive protein); 7) #|2]€l(ferritin); 8) PTH (parathyroid hormone); 9) Ca (calcium); 10) P (phosphate); 11) FAZ A= (Kt/V)

Table 4. Difference in local infection between Two Groups after Treatment

2. Ad T = F 719 EMsHA X & v NEA Fxlo] HPFR F9o gt e 7] (N=130)
29| "ol PVI/IPA Aiﬁ‘ﬁ o] v CHG A%< Cont;fl( ffoup expem;er(l;a)l group p-value
CHG7} €74 gxte] dabgze] ddol vl 5n s 2a2 - - -
~ _ = B - ke AddwelA WBC A7F B He Jlem U No infection 64 (98.5%) 65 (100%)
A= 2IE gopHr] fJE 71 A58 PVl/ el 500
- A Infection 1 (1.5%) 0 (0%)
IPA Y-85t EH+%+ CHGE AEAZ AMgSH A
To AY FR T OEOSH AL AE A3 3 49§ 5 7 7he] WS b Hla
Table 31} Zt}, Iv. D&t B AFA Ad & £ 7te] =24 WE
WBCE A|<Jet tt2 dolsta 2 ®E (BUN, Cr, HJNES PR Y TS AHEE PVI/IPA S w3 2 AT} PVI/IPA AR 2 AR TRt
Hb, Albumin, CRP, Ferritin, PTH, Ca, P, Kt/V) AEQWHE ARSI g FAEHe] A7 ¥e 2 AFs AR o] dRgE Hoo| HE oA A5t HHE e ]33l WBCH SAA
o] = o 7k it 9%k 2fol7t gl= AR 7} 19 (1.5%)01311 CHG A=A AMESH A% 3l gl )29 "ol PVI/IPA A%} CHG & o7 ©oJElA &=9koy PVI/IPA 4% Q¥ CHG
Ehtont A9 & & 7 WBC Bt Mann- T2 0 (0WE Ut Ad & 7 o 7o 2lolE Zof| w2 FWEE 9o IFaPE HALE Felst A=A We] wE FIEE £l w4y wAel
Whitney U test® &4t A3} A E {Folgh Fisher' s exact test® g%t 21} SAX SR {9 o] A=A WE ZAZE S uwE] B 9 = 7Y% zol= gttt 22y Chaiyakunapruk
Zpol2 vpERWT) (U=1535.0, p=.007) (Table 3). & 3k 2tol= ATHTable 4). 3lo] A|=E Qo T3] ICU A& ez SN =3 7ts
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Abstract

Purpose: The purpose of this study was to analyze the impact of healthcare

accreditation and to provide empirical evidence to validate positive effectiveness.

Methods: Six electronic databases (KERIS, KoreaMed, NDSL, Ovid—medline, Embase,
Cochrane library) were accessed in May 2016. Keywords used were ‘accreditation’
and Joint Commission on Accreditation of Healthcare Organization (JCAHO) . Of the
initially identified 3,008 articles, 60 studies on healthcare accreditation were selected
based on inclusion criteria that are hospital accreditation, accreditation by disease
and clinical center accreditation. These were retrieved and analyzed.

Result: The 60 study results were on the impact of healthcare accreditation.
Results were classified into four perspectives of Balanced Score Card (Financial,
Customer, Internal Process, Learning & Growth). In internal process perspective,
results revealed that healthcare accreditation has made a positive impact on “care
process and procedure”. In learning & growth perspective, healthcare accreditation
has made a positive influence on “leadership’, “organizational cultures’” and
“‘change mechanisms”. However, it revealed that healthcare accreditation does
not directly affect financial performance. It is also difficult to reach a definitive
conclusion that healthcare accreditation programs affect patient satisfaction of

customer and clinical outcome of the internal process.

Conclusion: Healthcare accreditation programs provide positive impact on
change of care process and building communication—oriented hospital culture.
However, more rigorous and diverse research is needed on financial effects

and clinical outcomes of healthcare accreditation.

Key words
Accreditation, Healthcare quality,

Access, Evaluation
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AAA Y 2HEE Sl BSC AJae] o2

A T, DA P, W T 2

48 oA QmrEFe aYE

= 1
2. AHAE

Mstgon, FRjolA
/¢ (population): H-871%H ¢, 28, AL, F7F AAskTt. E=jE
AaAd, Al s 27131S B Y
2R (intervention): Q)& 7|Tel= ZZ 1 Hjo|AE o]g3l HAL
H B H]

I (comparators): 21U} vl
(o)

REEE
L g,
Aol
S
IR

=K

2 date] MRl FF, WAl nA
[e]

J, oR7|eEA
=, wste] w7k,

)

HAH|A(KERIS), KoreaMed % 3}8}7]
A HIA(NDSL)2F &) dlojelu]o] A8l

Ovid—medline, Embase, Cochrane librarys =

N

Huoooy n} o e
2 o

R

o] H|m HAE A tH(Table 1).

I

ASHHUY Q1T A - & vlu, Q157

n) A g, 3 WA ASEE 94 AdF

A} (outcomes): HE, AFA FTF, AEE,

Table 1. Search strategies

1) national databases

3 AEskTh. AL 2016 59 18Y HE 24
H2] K= ek =y dlolE] wo]AE o] &%t
T

L ¢ [e] =’ O
ERS PO

gt 9] dolg
Mesh termQl ‘accredi—
tation’, ‘Joint Commission on Accreditation of

Ag d Healthcare Organization (JCAHO) & 7]|{==2
[e]

Databases No Search term Number of paper Notes

KoreaMed 1 hospital accredltat%on'OR 113
healthcare accreditation
NDSL 1 °l&271#% OR FYAF 116
Search field

“Total”
KERIS 1 °|27)#AF OR HWUUS 211
google schalor 1 additional manual search 7
Al 447
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2) Ovid—Medline

Ydo|, 43|, &3

No Number of paper
1 exp accreditation/ 17,058
2 limit 1 to yr="2000-2016" 8,807
3 (accreditation and research).mp. 3,540
4 limit 3 to yr="2000-2016" 2,816
5 (JCAHO and research).mp. 112
6 limit 5 to yr="2000-2016" 71
7 4 or 6 2,826
8 2 and 7 1,348
3) Embase
No Number of paper
“ ‘accreditation’ /exp OR ‘accreditation’ AND([article in pressl/lim OR [review]/lim 13,048
OR [short surveyl/lim) AND [2000-2016]/py ’
accreditation AND research:jt,ink,ab,ti AND ([article in press]/lim OR [erratum]/
#2 lim OR [notel/lim OR [review]/lim OR[short surveyl]/lim AND [embase]/lim AND 1,223
[2000-2016]/py
#3 #1 AND #2 1,195

4) Cochrane Library

No Number of paper
#1 accreditation 338
#2 (accreditation and research).mp. 20
#3 (JCAHO and research).mp. 2
#4 #2 OR #3 20
5 #1 AND #4 18

Publication Year from 2000 to 2016

VoL 23, Number 1, 2017

73



r21 Original Articles

o|z7|2eIEe| Sutof et MAH 20 E

4. =249 % wiA7|E

om7|TeETH AFE= 19989 olT = A|F
Elo], 2000¢ o]F & Fog Fretdl=dliz],

He71ze BAF o4 9z7WAF, AT
A%, AmAE 9% B A7E masgon,
AZASPALY v]dF YU wudT, AF
A5 AH MaATE EGS. B o2
ApAZe] B GR/1T FAG L R

74  Quality Improvement In Health Care

: Balanced Score Card &t&Ho =2

Papers identified through
database searching

(n=3,008)
— | Duplicated papers(n=202)
Y
Papers after removing duplicates
(n=2,806)
Papers excluded after screening
of titles and abstracts (n=2,730)
« Papers on other
accreditation programs (ISO,
medical education, laboratory,
infection control program)
=2,607
-
- Paper on surveyor = ¢
- Paper on standard or
accreditation system
development = 48
- Editorials =37
- Paper on survey method =6
- Qualitative research =21
\ - Review paper= 2

Papers retrieved for detailed
examination
(n=76)

Papers excluded after full text
review (n=16)
-Clinic subject research =4
- Paper on Public health system =
e 3
- Hospital evaluation in Korea =2
- Accreditation preparation=1
- Protocol research=4
- Paper on Reliability of survey =2

Papers included in the data analysis
(n=60)

Figure 1. Flow chart of the study selection process

(Figure 2).

1
0x
Tok

Financial perspective

Customer perspective

- Cost of healthcare accreditation

+ Financial impact

[ Impact of healthcare \

- Patient satisfaction

Internal process perspective Eeeiedifziion Learning & growth perspective
- Care process and procedure - Awareness of hospital employees
- Clinical outcome - Staff satisfaction
- Continuous quality improvement activities - Change mechanisms
- Impact on organization
Figure 2. BSC perspective classification
Il Azia} AZFHo| £aH Hg T AT Ty, 2
9] 74z 1:Ho|tH15, 211 WHE 7|HEe] 4a
| ZahE oztae] B4 T 9 e vlE AEHgo] FaL, &
. = e FiLd =0 = — _ -
3] lzeprt dofgt HHEolA 271FAHAIA, 4

ARAA 712 wet ERarde] 2k A

CH(Table 2).

D A7H By
gRIBAFY ARH WHe AF v L &
of £REE vg AFo

% 119

A
Zwlo] @E|9

H)) feho] 2 Ao yepgtHisl, TSR 2
Wt AZE o489 0.21~1.7%7F S7Fst
719 7V E@e H]go]

2 Q5 71k FF #AHE

fru
A
iu)
v
rir
2—4,
o
ol\
o pu

e

B olo S

o

JR7MAFY ARH G AL F 1080
H oH10, 13, 14, 16-22].
3 @A w14,
qEgY gaon A% AT Wl
5#[10, 13, 16, 18, 201,
Hizl], 483 A8

e
B & f

BN o o 3
> o e &
ok 2oy
oy 2 R
- o w
- g
32

VoL 23, Number 1, 2017 75



21 Original Articles

9| 7[2elSe| Sautofl st

MAZ 2S0E: Balanced Score Card 2E2 2

T BALH] gk AnAk A= F71e] o]Fo]

Tob
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204—9—1/]'[17, 21, 22], 73‘%*51—’_4' Z“‘EEQIH"E‘ ?ﬂ Thematic Key
_ categories subthemes(n) Concept Examples Relevant references
vl Auprh Aolsigich, AFWAL vlAFHAY  glek21l
B ° - — . _ _ 1 Clinical outcome - Readmission rate The accreditation process has a 17, 35, 41-50
ICU 5]%]_ —",5— 247\]@ O]LH XH?J%]_E, a%ol;ﬂg, 94§_7]571:]—?_].6.0] 9—] EH:?:_]'X]' al ?:}%]_ \__X]' ‘6‘7]’ s Positive impact - Reoperation positive effect on patient safety and
- Positive impac o .
- - . s - B rate health care indicators(mortality rate,
94“?“7]% %}'éiﬂ Z]'o]% 3% Z_]'-Q‘] H]‘g’———i ‘g_}ﬂ- ‘/F‘Q—!%“EH 5"4 %7Vé7£ %'QJ Og/\éj_q-oﬂ U] ]"L:: (n=12) - Mortality rate hospital infections, adverse reaction
= = _ = - Outcome indicator of blood transfusion, hazardous
0]'% US$ 593,00001] OIE—‘I], O]‘I—C‘ ?_—%—E_E ?_IOH qu'E ﬂ'?‘uh:]' %o 0]’93\1:]'. 35 Ox_q_:rl‘oﬂ/\i ?_]% - Average term of events, Cardiopulmonary resuscitation
- - - hospitalization failure rate)[47].
A Hgolety & 4 grh17l ERF AW WY AU5L AFom sl A9 Av] I B
o 71 ) e v)ETh FAEA e A 9 W) lgioka st e, 18, 19), o +fncidence of pressure ulcer
N N _ - Neutral impacts - Hospital infection rate Accreditation leads to improved 30, 32, 34, 35, 46
01]A-]9,] 76112315'1] —?——‘H% 7]';(]5—7-[22], %]‘Z]’ £ _61:: Zjl'ﬁ\—, 2 49 ﬁ‘?‘oﬂﬂ ?_].%% 76‘ 05]*5]?’]'9‘]' ZPSIZ‘} ol & (n=5) - Readmission rate risk management processes for
_ - Outcome indicators cardiovascular disease, but failed to
A A N P A o [exKez] s
Z(_]EH]%- Tas, Bo]: o}% A]——E\ﬂ, —'—H]Z]' '%']ﬂ' 61, —4 %ol H/\MEH:IO» 13, 16, 201. + Cardiopulmonary resuscitation derive improvement of major quality
failure rate outcome indicators[30].
Continuous quality - Standard After accreditation, standars 51
) improvement activities compliance rate complience rate is higher than the
Table 2. Thematic results intermediate level [51],
(n=60) - Positive impact
(n=1)
Thematic Key Concept Examples Relevant references i itati
EfeEmES slbihemes(@) P p Vi ~'Negatlve . Stand'ard As compared to the accredlt'auon 52
impact (n=1) compliance rate assessment, standard compliance
Financial Cost of - Cost of Hospitals are spending a 15, 21 rate Was lowered after ac'credltatlon,
perspective healthcare accreditation preparation & significant amount expenses in eSp(?cmuy the lowest portion of hand
accreditation maintenance order to healthcare accreditation. hygiene.[52].
(n=2) In particular, hospitals with Learning Awareness - Need & purpose of Employees were aware of 4, 14, 51, 53, 55,
poor infrastructure spend a & Growth of hospital accreditation the purpose and need of the 57, 59, 61
lot Qf initial investment(facility, perspective empolyees accreditation positively, but Relevance
equipment)[15]. - Need & of Standards were low[55].
purpose of
Financial impact - Managerial performances Hospital employees aware positive 14, 17, 18, 19, accreditation
Positi - Saving cost change in managerial performance 21, 22 (n=8)
- Positive . . . . o
impact(n=6) Potential benefits after the accreditation[19]. - Value of - Patient safety & quality Employees recognized the healthcare 4, 10, 13, 18, 22,
accreditation improvement accreditation as a good tool for 38, 53, 54, 56,
(n=14) improving medical care.[4]. 58-62
- Neutral impacts - Managerial performances In managerial performances, 10,13,16,20
(n=4) accreditation did not significantly Staff satisfaction - Job stress Staff satisfaction was higher in 18, 19, 28, 60
influence on financial ) . - Burnout accredited hospitals than in non—
performance( ‘rate of increase of P (os1t£1;;e impact - Job satisfaction accredited hospitals. Among the
; o n= ; ot ‘
in and out patients’ and ‘profits items, the saﬁsfacmop level of
increase and cost reduction’ )[10]. advancement of medical knowledge
through training ‘ is highest[19].
Customer Patient - Patient satisfaction Patient satisfaction was higher 23-26, 28, 29 - Negative - Job satisfaction Staff satisfaction was relatively low, 16, 53, 55, 57,
perspective ] ) accredited hospital than non— impact (n=6) - Job stress and employees acknowledged that 63, 64
Satisfaction accredited hospital[25). - Anxiety, Depression compensation for employees was not
. Positive - Well-being better or improved because of the
impact(n=6) accreditation[16].
Change - Consultation Accreditation influences patient care 29, 65-68
- Neutral impacts - Patient satisfaction Accreditation does not affect patient 27 mechanisms mechanisms by u}ducmg changes in the decision—
_ : . (n=5) - Change of making system[66].
(n=1) satisfaction.[27]. - .
decision—making system
Internal Process Care process and - Employee turnover rate In the acute ischemic brain 11, 17, 28, gfp:nfztaggn  Leadership fﬁ;eitagfrfe;;gfﬁ%]&mmam 23 126 20, 29,
perspective procedure - Degree of medical record hemorrhage treatment, the 30-41 g . & PLV. ’
. Positive i ! completion practice of carrying out therapeutic ’ Lefder ship
(Osi 1"56) mpac - Infection management procedures was higher accredited (0=6)
n - Process indicator hospital than non-accredited Organisational - Organisational cultures Employees felt that accreditation 7, 10, 13, 18, 20
- Guideline compliance rate hospital.[35]. cultures increased teamwork and the sense of
(n=5) community among the hospital staff [20].
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