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Factor affecting Unplanned Readmissions after Cardiac Valve Surgery:
Analysis of Electric Medical Record
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Abstract

This retrospective study was to investigate the characteristics of unplanned readmission and factors
affecting readmission within 30 days of discharge in patients who underwent heart valve surgery through
electronic medical records. The participants were 423 unplanned re—hospitalization within 30 days after
heart valve surgery at a tertiary hospital in Seoul from January 2018 to August 2019. A total of 48 patients
(11.3%) were unplanned readmissions, and the most common causes were atrial fibrillation in 13 cases
(27.1%) and pain at the surgical site in 13 cases (27.1%). Other causes were: 10 cases (20.8%) of warfarin
inappropriate treatment concentration, 7 cases of general weakness (14.6%), 5 cases of hypotension
(10.4%), 4 cases of pericardial effusion (8.3%), 3 cases of surgical wound infection (6.3%), 3 cases of
hemorrhage (6.3%), 3 cases of high fever (6.3%), and 1 case of cerebral infarction (2.1%). Variables
influencing readmission were history of cancer (OR = 2.60, 95% ClI 1.13-6.03, p = .025) and the patients
who went to a home rather than a hospital after discharge (OR = 2.91, 95% Cl 1.33-6.36, p = .008), as
a type of valve surgery, mitral valve valvuloplasty had a higher readmission rate than aortic valve
replacement (OR = 1.21, 95% Cl 1.21-4.98, p = .012). In order to reduce unplanned readmissions, an
tailored education program is needed to enable patients and caregivers to manage their comorbid chronic
diseases before discharge and assess risk factors for readmission in advance.

M keyword : | Cardiac Surgery Procedures | Unplanned Readmission | Cancer Survivors | Patient Discharge |
Education |
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Table 1. General Characteristics and Clinical Characteristics of Participants (N=423)

Readmission Non-
Variables Categories Total (n=423) (n=48) Read_m Losion x2ort (p)
(n=375)
n(%) or M+SD n(%) or M+SD
Gender Male 246(58.2) 28(58.3) 218(58.1)
Female 17741.8) 20(41 7) 157(41.9) 0.01(979)
Age group {B5(yr) 214(50.6) 24(50.0) 190(50.7) 0.01(.931)
>65(yr) 209(49.4) 24(50.0) 185(49.3) T
Marital status Single 27(6.4) 3(6.3) 24(6.4)
Married 380(89.8) 44(91.7) 336(89.6) 0.44(.805)
Others 16(3.8) 1(2.0) 15(4)
BMI {18.5 11(2.6) 2(4.2) 92.4)
18.6~24.5 205(48.5) 25(52.1) 180(48.1) 0.93(.629)
)24.5 206(48.7) 21(43.8) 185(49.5)
DM Yes 84(19.9) 8(16.7) 76(20.3)
339(80.1) 40(83.3) 299(79.7) 035(.556)
HTN Yes 183(43.3) 24(50.0) 159(42.4)
240(56.7) 24(50.0) 216(57.6) 100317
Hyperlipidemia Yes 46(10.9) 2(4.2) 44(11.7) 2.51(.931)
377(89.1) 46(95.8) 331(883) U
Chronic kideny  Yes 21(5.0) 5(10.4) 16(4.3) 3.41(.065)
General disease 402(95) 43(89.6) 359(95.7) v
characteristics ~ Hemodilaysis Yes 8(1.9) 12.1) 7(1.9) 0.01(917)
415(98.1) 47(97.9) 368(98.1) T
Lung disease Yes 31(7.3) 4(8.3) 27(7.2)
392(92.7) 44(91.7) 348(92.8) 0.08(.777)
Cancer history Yes 379(89.6) 9(18.8) 35(9.3)
44(10.4) 39(81.3) 340(90.7) 4.05(044)
Smoking Yes 391(92.4) 3(6.3) 29(7.7) 0.13(.714)
No 32(7.6) 45(93.8) 346(92.3)
Alcohol Yes 311(73.5) 11(22.9) 101(26.9)
No 112(26.5) 37(77.1) 274(73.1) 0.35(.344)
Care giver Spouse 288(68.1) 33(66.8) 255(68.0)
Parents 112(26.5)
; 12(25.0) 100(26.7)
Children ect. 0.48(.922)
0(0.0) 2(0.5)
Care worker 2(0.5) 3(6.3) 184.8)
Uncertain 21(5.0) )
Residence after Home 370(73.5) 37(8.7) 333(78.7) 5.33(.021)
discharge Hospital 53(12.5) 11(2.6) 42(9.9) U

*BMI=Body mass index, DM=Diabetes mellitus, HTN=Hypertension
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Table 2. Clinical Characteristics of participants (N=423)

Toral (n=423) Readmission R gor)— .
Variables Categories o in (n=48) e?n:n?1)|735s)|on x% or t (0)
n(%) or M+SD n(%) or M+SD
LOS, days 10.48+11.10 9.54+10.94 0.46(.575)
ASA 1.9 22(5.2) 12.1) 21(5.6)
2-3 396(93.6) 45(93.89) 351(93.6) 5.09(078)
>4 5(1.2) 2(4.2) 3(0.8)
EuroSCORE I 19 108(25.5) 11(22.9) 97(325.9)
log (%) 2~4.9 183(43.3) 19(39.6) 164(43.9) 1.06(.589)
Clinical 25 13(1 (31) 18(327.5) 1 13(3;0.2;
i e LVEF before OP 44 31(63.8 48.3 27(7.2
cheracteristics o1y s 183(36.)2) 44(91.7; 348(92.8) 0.08(477)
LVEF after OP (%) (44 60(14.2) 8(16.7) 52(13.9) 0.27(367)
>45 363(85.9) 40(83.3) 323(86.1) -2/
Arrhythmia before  Yes 144(34) 20(13.9) 124(86.1) 1.40(236)
discharge No 279(66) 28(10.0) 251(90.0) v
Type of cardiac AVR 269(63.6) 23(47.9) 246(65.6)
valve surger MVP 111(26.2 17(35.4 94(25.1
AVP 5(1.2) 2(4.2)) 3(0.8)

*LOS=Length of stay, LVEF=Left ventricle ejection fraction, ASA=(The American Society of Anesthesiologists, EuroSCORE IlI=(European system for
cardiac operative risk evaluation), AVR=Aortic valve replacement, MVP=Mitral valvuloplasty, MVR=Mitral valve replacement, AVP=Aortic valvuloplasty.
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Table 3. Reasons for Readmission after Cardiac valve
surgery (N=67)

Total

Reasons for Readmission (%)
event n
Total 67
*Atrial fibrillation 13 27.08
*Surgical wound pain 13 27.08
*Warfarin intoxication 10 20.83
*General weakness 7 14.58
Hypotension 5 10.41
*Pericardial effusion 4 8.33
*Surgical wound problem 3 6.25
Hemorrhage 3 6.25
*Fever 3 6.25
Cerebral infaction 1 2.08
e
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3. HIAEA IS IR

A e T Aol G vl 99k 9
F(OR = 2.60, 95% CI 1.13-6.03, p = .025)7 HY &
%A (OR = 2.90, 95% CI 1.33-6.36, p = .008) k.
S Tt 550 wet e HER|Es(AVR) Bt
SruE JEEMVP)(OR = 1.21, 95% CI 1.21-4.98,
p = .012), SEHLXEEMVR) (OR = 2.21, 95% CI
82-5.98, p = .025) ¥ theHudE<=(AVP) (OR =
10.67, 95% CI 1.65-68.94, p= .013)0] Jgelo] Q=

7, Y B F BARCE folgt o7t = %
ez 2AAE B7RAS olgsle] BAg Fuke o
=3+ ZtHTable 4].

Table 4. Influencing Factors related to Unplanned Readmission

of Cardiac valve surgery in 30days (N=423)
Refere Odd

Variables B p . 95% ClI
nce Ratio

Cancer NO .96 .025 2.60 1.13-6.03

survivors

Discharge Home 1.07 .008 2.90 1.33-6.36

dsposition

MVP AVR .90 .012 1.21 1.21-4.98

MVR .79 .016 2.21 .82-5.98

AVP 2.36 013 1067  1.65-68.94

*MVP=Mitral valvuloplasty, MVR=Mitral valve replacement, AVP=Aortic
valvuloplasty, AVR=Aortic valve replacement.



NETUASER] B WYY FPRQ: HXIRIIZEY 799

v. =9

£ dqe e $ uAg el dF
S tjXE Q90 BAFA.

AA SAZY & A= B7H1 ASA 2-3, 4014
EuroSCORE 1I (log)d<=7} 2-3, 5014202 $359] &
& T2 ol HIAIEH g Lot YL <t g
R FFEE HIESHTE FAA o482 o
ot HAZH RQYLS §F 3Rt Y|zl 10.5
A2 HAILTEET 95441092 AUt AR
9] 1ol 65A] ool 37570 F 504 o4 watd
3to] Who] |A 5] Fritithe AgaTet 22 2t
£ EAABI4]13], dors S5 5 deHaAst
%0] 3697, 6541 ool 2957 & 175H(65.1%) At
Aofo], Aol A 1LFAe] F7tet kst whet
YA Al diewEerdste] 37k BRlte
Aol ASHATHAIR22]. A & F 309 AY
UE&2 8-21% AR PPN £ AN =
11.3%=2 Hl5=3t AFoH{14]. & AFoA] vA2H
Q1 APl F9F FFE F= 8902 o Y, FHY
T AR, B & FHAL, F FEo| e T
o] & ®Eo] gli= A Hls) AU 7ol &

o] WASTH6). ¥ ATIME ¢ elo] i wat
2% B9 HAYA Y& ALl 2
AR AL F AHEATA B9 57} AR Fo] Ba
W HBATSI FABIAT. BT BepERo] T

o B AAE olTHIAIN6I17),

B AolA] Sume HYSMVP), thed Bupy
BEAVP)S W FAE0] AUAE, S, W%
Ao AYLS AGL, SRBUYSES W T
7 AR A% AYABe] B AuaTant
oF AAWINRAL AGAER Qo] A F2uA 4
Ao A7l fgle] B 4 Ylo] E AT 52

oo FBET AT A, ATHER AdE
19 Z9kTH251.
EQ AU 87 F HY F AFAHE 89e=
Yoo Flgrr}t Yo EHYUF e Aol &
H AL Heer HUUPA Y 7hs LY 1
Adradiatel diste] AmAA7F 7FsetglaL, A
HAIEE B3 B2z AR o] A&l o]
FolA ALAR] A=AAZL HW] 2ot e
He-dlee T 3024 HIAZAR] APLa] A
A ARl ARlE 89l F Hdajler oY
T3 ol sl et AR Rst ofd @Y
AEY B FESA 2 HY & AFTH Aol
TSR, ol HA] et o=l 44 3 F@A
o] H= ¥ =E FeIska &A] 7521 AJH
of diet ¥ 2t AAVE S5l skaltH26].
HAgA Adeddd FA4 el 8992 oYl
o 2 A7 HY & A 35S Fe = AT
A iR AP PSR R, A,
89, ST A= 2AE . RS
4 32 RE HY & AEEE SAAEE W Al
PLE] A4, ol &5 ATAE ASAHZ T
TITF UATAL SHATH27]. EF RSAIVE FY 5
of Alzfste] Ee Folle A&EE Zlo] & WS
2 AU ol FIFe ol SHATHR8). & A9
Adue pad T2 S EHd F el 9d
SP7|EG HiF2 o= FYsial, 55 AsA] 60%
7baieArgen, 71548 B A dride S a2s
YAE 3 F497] A= & =5 A weeEe] ol
FEATE, &5, 40l o7 52 Fxokd HY
= O ko F EuAlSAet @A o] 1S
=R BIsh] ofH#aL, Ftt ofF ofgA At
7|EEE St AgEE2 oWPeA AR FEA
oot Tt 2 T AU A aRlE B skt
Aol et 2=y BEkeE D] Addedt 9
HARE oM A& AAstE oA <fef7t
ATt

]

o2 3O ok

r{o
=



B AT Agmees T uALH A vl
A 9 4902 Blste] AULL YT 4 U
AEFARRI o] 7|2A4EE AT A A
Wstoic. AgmEeE gxte) uAEA AUl o
2 HAE 20le ohe, Hozo Hel, WS

S Uehdth. thgdte] SuE was el 54
3 sjuo] glof FaT gelojng, 4& ARE B
o B8 ABAE ol B8 FolAlA 4% 79 3
B0l g At Beloh B 5 AYA Y 2L
ole] Abgeha W WEE S YRS Sk AEshd
BRLEIHo] Wasit E, hREY AguEs
& YR B ez Age] ohd Fow Byl
o2, B2 A H5S A 44 F RS
Sfst A% B L 4Rag) AR WS B
3ol FolAlzle Aol W Fastcl.

B a7 duE B2 ot go] Aska st

2R, DN AFEPEY o so] a7 Ane
Quistalslof Azto] Qors WHEITE Aeig,

A, 4% 5 ool 9 B8 Ai9le] 54, 3, 2
% 9| 2ol QJarg wong HAYH A
R 8915 Bl RIS SR FFATE A
i

A, w4
2o] me gy Asie] 2 sjuvt s At 2s
el EAOR PG} REAL T 4 Uk B
R IBe AT, LS BIske A 3

A72 At

Of

2E38

[1] The Korea Heart Foundation, 7able of Cardiovascular
Disease Surgery Status in Korea. 2018-2019. https:/
/www.heart.or.kr/Home/reference?page="D02"

[2] F. Farzadfar, “Cardiovascular disease risk prediction
models: challenges and perspectives,” The Lancet,
Global Health, Vol.7, No.10, pp.e1288-e1289, 2019.

[3] M. S. Kim, S. J Cho, S. J. Park, S. W. Cho, S. H. Choi,

H S. Kim, K. Carriere, E. K. Kim, S. A. Chang, S. C.
Lee, and S. W. Park, “Frequency and clinical
associating factors of valvular heart disease in
asymptomatic korean adults,” Scientific Reports,
Vol.9, No.1, p.16741, 2019.

[4] D. H. Kim and D. H. Kang, “Early surgery in
valvular heart disease,” Korean Circulation
Journal, Vol.48, No.11, pp.964-973, 2018.

[5] P. W. Park, “Rapidly increased elderly cardiac
valve patient,” Korea Health Industry Develop
ment Institute, 2008. htttps://www.khidi.or.kr/b
oard/view?linkld=132005&menuld=MENU00898

[6] FNAZRE, 20174 F25844 4, 2018. htt
ps://www.nhis.or.kr/nhis/together/wbhaec068
00m01.do?mode=view&articleNo=128003

[71 S. W. Cho, S. W. Cho, C. H. Chung, K. S. Kim,
S. J. Choo, H. Song, M. G. Song, and J. W. Lee,
“Initial experience of robotic cardiac surgery,”
Korean Journal of Thoracic and Cardiovascular
Surgery, Vol.38, No.5, pp.366-370, 2005.

8] C. X Hu, J. S. Tan, H Chen, and Z. W. Xu,
“Comparison of clinical outcomes and postoperative
recovery between two open heart surgeries: minimally
invasive right subaxillary vertical thoracotomy and
traditional median sternotomy,” Asian Pacific Journal
of Tropical Medicine, Vol.7, No.8, pp.625-629, 2014.

[9] M. S. Shin and W. J. Lee, “Estimation of cost by
unnecessary readmission of the tertiary hospitals,”
J of the Korea Convergence Society, Vol.8, No.12,
pp.149-157, 2017.

[10] H. A. Kim, A study on classifying reasons for
hospital readmissions (master's thesis), Seoul:
Yonsei University, 2004.

[11] C. M. Ashton, D. J. Del Junco, J. Souchek, N. P.
Wray, and C. L Mansyur, “The association
between the quality of inpatient care and early
readmission: A meta-analysis of the evidence,”
Medical Care, Vol.35, No.10, pp.1044-1059, 1997.

[121 M L Yoon and Y. Eun, “Factors affecting the
readmission experience of liver cirrhosis patients,”
Journal of the Korea Academia-Industrial Cooperation
Society, Vol.21, No.5, pp.111-120, 2020.

[13] S. F. Jencks, M. V. Williams, and E. A. Coleman,



NETASER) B YR FBROL MKL7IZEY 801

“Rehospitalizations among patients in the medicare
fee-for-service program,” New England Journal of
Medicine, Vol.360, No.14, pp.1418-1428, 2009.

[14] S. W. Trooboff, P. C. Magnus, C. S. Ross, K.
Chaisson, R. S. Kramer, R. E. Helm, H. Desaulniers,
R. C. De La Rosa, B. M. Westbrook, D. Duquette, ].
R. Brown, E. M. Olmstead, D. J. Malenka, and A.
Iribarne, “A multi-center analysis of readmission
after cardiac surgery: Experience of The Northern
New England Cardiovascular Disease Study Group,”
J Card Surg, Vol.34, No.8, pp.655-662, 2019.

[15] A. Redzek, M. Mironicki, A. Gvozdenovic, M.
Petrovic, N, Cemerlic-Asic, A. Ilic, and L.
Velicki, “Predictors for hospital readmission
after cardiac surgery,” Journal of Cardiac
Surgery, Vol.30, No.1, pp.1-6, 2015.

[16] S. K. Berg, A. D. Zwisler, B. D. Pedersen, K.
Haase, and K. L. Sibilitz, “Patient experiences of
recovery after heart valve replacement: suffering
weakness, struggling to resume normality,” BMC
Nursing, Vol.12, Vol.1, p.23, 2013.

[17] H. Khoury, W. Ragalie, Y. Sanaiha, H. Boutros, S.
Rudasill, R. J. Shemin, and P. Benharash, “Readmission
after surgical aortic valve replacement in the
united states,” The Annals of Thoracic Surgery,
Vol.110, No.3, pp.849-855, 2020.

[18] R. P. Merkow, M. H. Ju, J. W. Chung, B. L.
Hall, M. E. Cohen, M. V. Wiliams, T. C. Tsai, C. Y.
Ko, and K. Y. Bilimoria, “Underlying reasons
associated with hospital readmission following
surgery in the united states,” JAMA, Vol.313,
No.5, pp.483-495, 2015.

[19] N. J. Goel, A. Iyengar, J. J. Kelly, C. R. Brown,
F. Kurshan, P. Atluri, M. A. Acker, Z. Chen, and
N. D. Desai, “Causes, risk factors, and costs of
30-Day readmissions after mitral valve repair
and replacement,” The Annals of Thoracic
Surgery, Vol.108, No.6, pp.1729-1737, 2019.

[20] J. Chan, F. Rosenfeldt, K. Chaudhuri, and S.
Marasco, “Cardiac Surgery in Patients with a
History of Malignancy: Increased Complication
Rate but Similar Mortality,” Heart, Lung and
Circulation, Vol.21, No.5, pp.255-259, 2012.

[21]1 J. A. Dodson, Y. Wang, K. Murugiah, K.
Dhamarajan, Z. Cooper, S. Hashim, S. V. Nuti, E
Spatz, N. Desai, and H M Krumholz, “National
trends in hospital readmission rates among
medicare fee-for-service survivors of mitral
valve surgery, 1999-2010,” PLoS One, Vol.10,
No.7, pp.1-11, 2015.

[22] M. E. Bowdish, R. S. DAgostino, V. H. Thourani,
T. A. Schwann, C. Krohn, N. Desai, D. M. Shahian,
F. G. Fernandez, and V. Badhwar, “Sts adult
cardiac surgery database: 2021 Update on
Outcomes, Quality, and Research,” The Annals of
Thoracic Surgery, Vol.111, No.6, pp.1770-1780,
2021.

[23] S. S. Kim, “Analysis of variation of length of
stay according to comorbidities in cancer
inpatient,” Journal of Health Informatics and
Statistics, Vol.45, No.1, pp.80-90, 2020.

[24] B. Borregaard, J. Sorensen, O. Ekholm, J. E. Moller,
L. P. Riber, L. Thrysoee, C. B. Thorup, M. Vamosi, A.
V. Christensen, T. B. Rasmussen, and S. K. Berg,
“Sociodemographic, clinical and patient-reported
outcomes and readmission after heart valve surgery,”
Journal of Heart Valve Disease, Vol.27, No.l,
pp.78-86, 2018.

[25] G. Marc, E. Jacob, S. Jordi, and R. Lars,
“Causes and characteristics associated with
early and late readmission after open-heart
valve surgery,” Journal of Cardiac Surgery,
Vol.35, pp.747-754, 2020.

[26] M. P. Rogers, E. C. Peterson, T. M. Barry, M,
S. Baker, P. C. Kuo, and H. M. Janiua,
“Elements of the care environment influence
coronary artery bypass surgery readmission,”
Surgery Open Science, vol.7, pp.12-17, 2022.

[27]1 B. G. Lee, T. S. Lee, and S. H. Kim, “Mediation
effect of self-efficacy on the relationship
between perceived self-management support
and health-related quality of life among
cancer survivors,” Journal of Korean Academy
of Nursing, No.49, No.3, pp.298-306, 2019.

[28] A. Braet, C. Weltens, and W. Sermeus,

“Effectiveness of discharge interventions from



802 SI=EIEIXSISE=EX| 22 Vol. 22 No. 2

hospital to home on hospital readmissions: A
systematic review,” JBI Database of Systematic
Reviews and Implementation Reports, Vol.14, No.2,
pp.106-173, 2016.

o XA N

o] A A(Sun Jung Lee) 334
" 20054 29 © 24 PARELE

SHAIAD
M =20151 89 aree Do

: Hpaf
=y " 199741 79 ~ @A) 1 AL obaby

\\'\ U grels AENTA

i

AR ARl 1, AEEts, S8R

4l & %(Yong Soon Shin) A5l
" 19974 19 ~ 20124 29 : A&
opirEd ARl FEFTA;
=20124 39 ~ 20149 29 : =
Ao zteshy xus
“20144 39 ~ A4 : BRI




