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i

5

4t

heart failure pattern)’ , ‘&% 3|®(Congestion pattern’ ), ‘FZ54

Bl (No symptoms and signs pattern)’ I} o] F4& wrgsle] A 7le] HA) ASS

GJ

M 3kA T (Severo et al., 2012). F3 S H4=o wet #A z29ds Wy

rH

o+, ‘Aug F/WMild symptoms) , ‘AZe SFIT FAH(High dyspnea
symptoms)’ , ‘Az FH Ao Z=AF(High difficulty sleeping symptoms) , ‘A
7}3k S (Severe symptoms)’ I} 7o) FAFY] AHEo] uiEl v o] HA TRudS
g ottt (Fang et al., 2025). o213k A A5 e A Z2ad #4& &3
ATEAE AHEH, ZF o] oS a9l = #d 82E& FRlsy] fgk AUt

B Belm, 72 A A A /s, ARA welerhd, 4EE, E: A%

T e A 59 2 A3E vjusty e A7 oA Aol AT (Table 1).

ARA 24 wEe] e g AZ EE A Zrae A7 7 f¥d 5
R A509e Wk, 1o Be 8x AN vase $EY o wAn s 7|

Z A8 E AT 4 I} (Alemoush et al., 2021; Blum et al., 2023; Rechenberg
et al., 2020; Ye et al., 2022). 53] A5 A2 85% o] F71A o] &
HEA LS 7131 Ql7] witoll oAH 7] S4E 7HE = Qi o] wel theFst Ak

Aol X859 F93 A7} T2 At} (Heidenreich

i

2 b AR 8RS Wb

et al., 2022).
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Table 1. Literature review of heart failure symptoms using latent class / profile analysis approach

Author, Countr Method No. of Method Heart failure Other variables No. of Name of class Clinical
Year Y 1 sample 2 symptom variables for LCA/LPA class event
Hepatojugular
reflux,
1 )
Dyspnea, Jugu ar Yenous Symptomatic HF
distension,
Orthopnea, pattern,
Severo Survey, Nocturnal Pulmonary rates, Congestion LV function
M., Portugal Cohort 1,115 LCA Heart murmur, 3 g ’
paroxysmal . . pattern, NT—proBNP
2012 record Trophic signs of
dyspnea, . No symptoms and
. chronic venous .
Fatigue, Edema . L. signs pattern
insufficiency,
Visible varicose
veins
Edema, SOB, Worrying, Low
Jumin ond Fatigue to rest, Feeling PR éical Predicting
Park, USA n ary 4,011 LPA Fatigue-low energy, depressed, 4 Y " group
analysis e L Psychological, .
2017 Sleep difficulty Cognitive Hich distress member ship
(MLHFQ) problems &

16



Author, Countr Method No. of Method Heart failure Other variables No. of Name of class Clinical
Year Y 1 sample 2 symptom variables for LCA/LPA class event
SOB, SOB_activity, Daytime ,
S Lee SurYey, WND, Fatigue_easily, sleeplngss, Mild, 1-year
92015 ’ USA Medical 202 LPA Lack of energy,Fatigue Depf6551on, 3 Moderate, evenF—free
record Swelling-body, leg Anx1§t¥, Severe symptom  survival
Nocturia, Hostility
Weight gain,
Loss of appetite, Depression,
Surve Abdominal bloating, Wake Concordant ,
CS Lee, . v Difficulty sleeping, disturbance, Severe symptoms 180-day HF
USA Medical 291 LPA . . . 3 .
2016 record Cough, Palpitation, Anxiety, Poor event—risk
Chest discomfort, Hostility, LVEF, hemodynamics
Dizziness, Confusion LVIDD, CI
(HFSPS)
gayt;me ?yiinea, ALl low,
Vi Te FZ:‘; EZ— Edeié ALl high, Difference
’ China Survey 329 LCA £ T Anxiety symptoms 3 High physical- in quality
2022 Chest pain, . .
- . partial of Life
Difficulty sleeping, .
anxiety

Dizziness (SSQ)
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Author, Countr Method No. of Method Heart failure Other variables No. of Name of class Clinical
Year Y 1 sample 2 symptom variables for LCA/LPA class event
Conley Survey, Dyspnea,Fatigue, Pain, Physical Only, Predicting

S., USA Medical 195 LPA  Anxiety, Depression Insomnia 3 Emotion only, group
2023 record Sleepiness (PROMIS) All high membership
Lack of appetite, ICD, Ischemic HF,
Nausea, Vomititting, NYHA, Anxiety,
. . . . 1-Year
Blum M Survey, Constipation, Pain, Depression, Class A nortalit
Y USA 2ndary 563 LCA  Dry mouth, Cough, SOB, Previous HF 2 ’ . Y’
2023 . ) . . . . Class B hospitaliz
analysis Drowsiness, Weight  hospitalization, ation
loss, Change in taste, Comorbidities,
Bloat ing(CMSAS-PS) Impairment of ADL
Mildly tired,
i +
Roberts Mild edema L.
. congestion, Predicting
Davis 2ndary . .
USA i 524 LCMM  (HFSPS) Depression 4 Fatigue + group
MC., analysis . .
9024 depression, membership

Dyspnea t+ edema +
fatigue
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Author, Country Method No. of Method Heart failure Other variables No. of Name of class Clinical
Year 1 sample 2 symptom variables for LCA/LPA class event
Daytime dyspnea, Mild symptoms,
Dyspnea_lying, High dyspnea
Fang W Fatigue, Edema symptoms, Difference
v China Survey 445 LPA Chest pain, Depression 4 High difficulty in quality
2025 . . .
Difficulty sleeping of Life
sleeping, Dizziness symptoms,
(SSQ) Severe symptoms
SOB, Lack of energy,
Difficulty sleeping, Negative
Pain, Feeling drowsy, difference Difference
Ren J., China Survey 262 LPA Numbness, Nausea, SCHFIv6.2 9 group, between
2025 pairs Bloating, Cough, SSRS, ZBI, SAS Positive or groups
Problems of urination, convergence
etc. group

(MSAS-Heart Failure)
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Author, Method No. of Method Heart failure _Other No. of Clinical
Country . variables for Name of class
Year 1 sample 2 symptom variables LCA/LPA class event

Shortness of

breath, High-burden
Swelling in the feet & ’ Predicting
Wang Z., Z2ndary . Low-burden,
USA ; 690 LCA or ankles, Depression 3 ) group
2024 analysis . . Cardiopulmonary- .
Fatigue or exhaustion, . member ship
.. depressive
Dizziness

(Interview)

Note. LCA = Latent Class Analysis; LPA = Latent Profile Analysis; NT-proBNP = N-Terminal pro Brain Natriuretic Peptide; SOB = Shortness Of
Breath; WND = Waking up at Night due to breathing Difficulty; HFSPS = Heart Failure Somatic Perception Scale; LVEF = Left Ventricular Ejection
Fraction; LVIDD = Left Ventricular Internal Diastolic Diameter; CI = Cardiac Index; SSQ-HF = Symptom Status Questionnaire-Heart Failure; CMSAS
= Condensed Memorial Symptom Assessment Scale-Physical Subscale; ICD = Implantable Cardioverter Defibrillator; HF = Heart Failure; NYHA = New
York Heart Association class; ADL = Activities of Daily Living; LCMM = Latent Class Mixture Modeling; MSAS = Memorial Symptom Assessment
Scale; SCHFI = Heart Failure Self-Care Index; SSRS = Social Support Rating Scale; ZBI = Zarit Burden Interview; SAS = Self-rating Anxiety Scale.
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Z2F(Storage symptom), Hi

YRA B FE22FY

=
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-9 2 =AFLower Urinary Tract Symptom)2 A%
AF(Post micturition symptom)o & HHF T}
Thow Fiel A

ko3
T

o
)\LT: Lo}

AF(Voiding symptom), Hiix
(e}

1 =
A [e) e}
==
A3 =

(Abrams et al., 2002). A
W % (Frequency) ,

701—

]:‘]:1.
G A4S B

o
H

]

Fx= (Nocturia),

H(Splitting or spraying), ®Wx =
(Intermittent stream), AWe] wl& A]Zto] o]y vz A A (Hesitancy),

Hol MEHE 5 v (Straining), wWize] wpxdte] A AFH LWo] H5H
vl =

flo
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o|\

et e &
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)
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TR Wn F Ak
Z3F3it) (Abrams et al., 2002).
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A @
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Lee et al., 2009; Li et al., 2023; Zambroski et al., 2005).

t} (Ekundayo

et al., 2009; Hwang et al., 2013; Lee et al., 2019; Palmer et al., 2009; Redeker
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o
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A dbel]l A o)A} AWS HE ofzbwv} 32.4% (Redeker et al., 2012)= e O
o AurEko] At AlRA Skxie] @ AFe 49%9%2 W EQlth (Hwang et al.,

2013).

oj¢} o], ARHA sHF 2T FHEC] =2 AL, Al HolA A

o

W% (Cardiac output) #Haell o3k ¥F Aol DxF-FoA 7]Qlgthar el ql
tF (Ohishi et al., 2021). AF-dow <lsto] AlutEgFo] HAshd 47de] 43t
(Preload)E& ¥Asl7] 9ste]l A9 353 (Venous return)©] =7}stal, o|= <ls}o]
Aal Aol wobxl F-ski= ANP(Atrial Natriuretic Peptide) I BNP(Brain
Natriuretic Peptide)9} #& UYEF ol HEE AMAHS 2=F3A HHAA 2o
Fopxith, m3k EBxFFS TR AN AL oftte] S AAE FHeA HW A

, o= QI ofgtel YEF olx FH L7 EnjHW AW

2014). AFHom Q8 wHgAQl AurE® ATt dojud, A7l AdRE Yo

A WAL A5 Pl Do F g, ol mek AP nY AgOoE

-

EF ol FEHE= AHS ATF8tY A¥ES S7HA1Z2 4 ot (Ohishi et al., 2021;

Shamseddin & Parfrey, 2009).
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SElA F8A-vZHAZA A A (Angiotensin Receptor-Neprilysin Inhibitor; ARNI),
orx] 2 ElAl A3ta s A A (Angiotensin-Converting Enzyme Inhibitor; ACEi) HE+=
otA] 2 ElAl II 484 x}ehA](Angiotensin II Receptor Blocker; ARB) = 3&}iie}b

g 2

i

A (Beta-adrenergic receptor Blocker; BB), WUZZFHE| Fol= 584 AT
Al(Mineralocorticoid Receptor Antagonist; MRA), YEF-EXET T84 2 A
Al (Sodium-Glucose Co-Transporter 2 Inhibitor; SGLT21)E ¥a} X5 oFE = ALE3F
© Aol TR &ap Aol wel olwAl, RAIFT AB8A, HiAZ
Al AgA, olntrEgtd, T4, eWTEH | &FA, FFARA Fo dEE T

Al A2 4 vk (McDonagh et al., 2022). o3 k= T oAl AT

et al., 2020), ¢tA Q€A AsF A AAAE QAFS 22 T oA = glo
™ (Tannenbaum & Johnell, 2014), YEHF-YX L3 F 5584 2 JdAAE 22704

#&E 93o] 95 4 Art (Kittipibul et al., 2024; Pishdad et al., 2024; Scheen,
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Table 2. Literature review of lower urinary tract symptoms using latent class/ profile approach

Author, Countr Method No. of LUTS symptom Other variables Method No. of Name of class Clinical
Year Y 1 sample variables for LCA/LPA 2 class event
Weak stream,
Terminal
dr¥bb1e, Asymptomatic
Hesitancy, .
.. Mild symptoms
Straining, .
. Moderate multiple
. Intermittency Difference
Cho1 Frequenc symptoms n
EPH. , HongKong Survey 500 q . v None LCA 6 Urgency symptoms .
Nocturia, A quality
2021 . Urinary .
Urgencies, . of Life
Incont inence
Leakages, .
Severe multiple
Incomplete
. symptoms
emptying

Post-micturition
incont inence
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Author, Countr Method No. of LUTS symptom Other variables Method No. of Name of class Clinical
Year Y 1 sample variables for LCA/LPA 2 class event
Incomplete emptying
Age,
Frequency Hypertension
Barbosa Intermittency D?ibetes ’ Latent class 1 Erectile
JA., Brazil Survey 333 Urgency Dvsli idémia LCA 3 Latent class 2 dysfuncti-
2024 Weak stream Y -p ' Latent class 3 on
.. Cardiovascular
Straining
. events
Nocturia
Nocturia,
Frequency,
Ur , .
sency . Multiple Severe
Bladder pain, SympLoms
2ndary Hesitancy, VD . Difference
Gao J analysis Straining Incontinence between
v China 14,900 L None LCA 4 Sympt oms
2024 Cohort Intermittency, . groups
. Urgency-Hesitancy
record urinary
. . . Sympt oms
1ncont inence; .
Nocturia Symptom
urge/stress/
unexplained

Nocturnal enuresis

Note. LCA = Latent Class Analysis; LPA = Latent Profile Analysis; LUTS = Lower Urinary Tract Symptom.
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o. o]&3 7&

EG5F =4 o] &(Theory of unpleasant symptoms)< TFF3F QA <l ] tho
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FH71% 3t}h (Lenz et al., 1997).
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EFASY o2l S APl ‘3 (Performance)’ °ltE A o]ojzl
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Figure 1. Theory of unpleasant symptoms
(From Advances in Nursing Science 1997 Vol. 19 Issue 3 Pages 17)
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Table 3. General characteristics of the patients

(N = 302)

Variables M£SD / n(%) Variables M£SD / n(%)

Age (yrs) 65.8 £13.9 Presence of caregiver

< 65 124 (41.1) Yes 250 (82.8)

=65 178 (58.9) No 52 (17.2)
Sex Guardianship

Male 190 (62.9) Spouse 215 (71.2)

Female 112 (37.1) Children 55 (18.2)
Educational level Etc. 32 (10.6)

< Middle 103 (34.1) Body mass index 24.5 £ 4.1

High 69 (22.8) Non-obese (<22.9) 109 (36.1)

> College 130 (43.0) Pre-obese (-24.9) 70 (23.2)
Marital status Obese (=25) 123 (40.7)

Never married 23 (7.6) Income (KRW 1000s/month) 4,000+£8,345

Married 211 (69.9)

Previously married 68 (22.5)
2) Q] 54

ARl ¢l AL wsdg AdFol 174 (56.7) o= 7HF Wk, 1
tte o7 FEA AZZ(Ischemic cardiomyopathy), AlHFA=(Atrial fibrillation),
A 8k (Valvular  disease), 8% (Hypertension) <Az yEelgt. FHAA
WEE(LVEF) > 9 46.3%(SD = 14.7)om, HAA utEgEo] HEH ARA
(HFpEF) o] 7} ©ka1(42.7%) 1 thgo= HAA vtEEo] Aste AFZH (HFrEF) o]
WortH(32.8%).  NYHA(New  York  Heart  Association) S92 I S39]
162 8 (53.6%) 0.2 71 ol Qb AEjelA bk nt A} Fel ofzte] AghE
AEsts A7 g, Aol AdS =7 NYHA T 552 8.6% om,
IV S3d &g A= dd. dAHe FFEEE digdsleE FukAs
A 4=(Charlson Comorbidity Index; CCI)& ¥ 2.3(SD = 1.39)o|1 o, Wo3-(CCI
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< 3)°] 195 (64.6%) 0.2 =2wHth ¥ BUTh, SFQEZS #H FHbdido =
APA wgFo]l 11 %H(3.6%), Hlx71A 4ol 6 H(2.0%) Ak, & F(Frailty)
T2 Hi 1.3 (SD = 1.4)0lRem 3jeF AdA Fx7F 125 H(41.4%) 0.2 71

2oy ek wAle] A= 62 H(20.5%) % 7 A,

dgre #5715 olghy] wF BHom Y Wl Agen, @ A% F

NT-proBNP & 4+ 1658.7 pg/ml(SD = 5587.4)%2 A4} WYRT} =¢ka, BUINS A
21.5mg/de(SD = 10.9), Creatinine & 3 1.2mg/d(SD = 1.1)&2 A1 7]%0] <kzh
AstE o] AT, Urine glucose & 4] 163 H(54.0%) 0], 1+, 2+, 3H+E EF

k3l 9kAo] 139 W (46.0%)F k. AlRAel A A 7wk k& X & (Guideline-Directed

Medical Therapy; GDMT) 3 ACE &I A#)(ACEi), <FA]Q el =84 x}ohA|(ARB), =

o

b2 @ ’lAL FRA-UZH A A A (ARND S B8 F9 Shab= 254 9(84.0%), HlE
Akl (Beta  blocker):® 265  H(87.7%), UYEF-EEY FTEFEA 2
A A A (SGLT21)+= 183 8 (60.6%), wulZ2FE]sol= =& HIA(MRA)E 146 1
(48.3%)ollom, o] F EE GNT FAE 58 S A= 80 % (26.6%) 0] Att.
ololo] o]x:A] 185 W(61.3%), AAIF ABAE 255 H(84.4%), TZuAE=

254 73 (84.0%)°] =& Fo|ATt.

ANAZ BHE A ZoME 2 (Depression) A4 Hoto] 3.3 H(SD =
4.4)01QaL, ZAne -8 FAS wol 3hxbrp 2259 (74.5%) 0.2 7H wokar, <Fzghe]

&2 53Y(17.5%), T5E ol &2 249 (8.0%)A . Eot(Anxiety) HFe
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HS 1.5%8(SD = 2.8)0|em, AHujslk Eoko] 266 W (88.1%) o= 7H Wkar,

{2
)
1o

B 26 H(8.6%), T L o]/ B 10 W (3.3%) o] AT,

EQ-5D-5L & 7IRko =

|\
ox
£
N

AZged de A 7 99w Pz

o

)

o] 5/ (Mobility) 1.4 H(SD = 0.8), #A7] #&(Self-care) 1.2 H(SD = 0.5), ¥4

=2 O

35 (Usual activity) 1.338(SD = 0.6), B=/EH7(Pain/Discomfort) 1.5 (SD =

0.7), E9/%L(Anxiety/Depression) 1.3 A(SD = 0.6)0.2 Awrx oz <¢krlo] 7)%

iy giLl o
A 4= (Utility
gel A e

16.2)0.2, F@4 A% FHE A AsEHAAY HuF FEI FEoR
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Table 4. Clinical characteristics of the patients

(N = 302)

Variables

M£SD / n(%)

Variables

M£SD / n(%)

Etiology of heart failure

Non-ischemic CMP
Ischemic CMP
Atrial fibrillation
Valvular disease
Hypertension
Others
LVEF (%)
HFpEF
HEmrEF
HFrEF
NYHA Class
I
I1
111
v
CCI
Low (<3)
High (=3)
Frailty
Robust (=0)
Prefrail (1<n<2)
Frail (=3)
Urologic comorbidity
Diabetic mellitus
Stroke
Hypertension
CKD
BPH
Urologic cancer
Blood pressure
Systolic
Diastolic
Laboratory data
NT-proBNP (pg/m{)
BUN (mg/de)
Creatinine (mg/d{)
Urine glucose
(Positive)

174 (57.6)
69 (22.8)
19 (6.3)
13 (4.3)
12 (4.0)
15 (5.0)

46.3 +14.7

129 (42.7)
74 (24.5)
99 (32.8)

114 (37.7)
162 (53.6)
26 (8.6)

0 (0.0)
2.3+ 1.4
195 (64.6)
107 (35.4)
1.3 £ 1.4
115 (38.1)
125 (41.4)
62 (20.5)

138 (45.7)

63 (21.3)
11 (3.6)
6 (2.0)

111.5 £19.5
63.9 £12.6

1658.7+5587.4
21.5 £10.9
1.2 £ 1.1

139 (46.0)

Medication (Yes)

ACEi

ARB

ARNI

Beta blocker
SGLT21

MRA
Antilipidemic
Diuretics
Vasodilator
Anticoagulant
Antiplatelet
Diabetic
Antiarrhythmic
Ivabradine
Digoxin

Depression

Minimal (0~4)
Mild (5~9)
Moderate(10~14)

Moderately severe (15~21)

Severe (20~27)

Anxiety

Health-related quality of life

Minimal (0~4)
Mild (5~9)
Moderate (10~14)
Severe (15~21)

EQ-5D-5L
Mobility
Self-care
Usual activities
Pain/Discomfort
Anxiety/Depression
Utility index
VAS

8 (2.6)
49 (16.2)
197 (65.2)
265 (87.7)
183 (60.6)
146 (48.3)
255 (84.4)
185 (61.3)
122 (40.4)
254 (84.0)
101 (33.4)
84 (27.8)
34 (11.3)
22 (7.3)
12 (4.0)
3.3 £ 4.4
225 (74.5)
53 (17.5)

9 (3.0)
13 (4.3)

2 (0.7)
1.5 £ 2.8
266 (88.1)
26 (8.6)

8 (2.6)

2 (0.7)

0.8
0.5
0.6
0.7
0.6
0.1
16.2

SemEEE=
O W o W N
H W H

71.
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Note. CMP = Cardiomyopathy; LVEF = Left Ventricular Ejection Fraction; HFpEF = Heart
Failure with preserved Ejection Fraction; HFmrEF = Heart Failure with mildly reduced
Ejection Fraction; HFrEF=Heart Failure with reduced Ejection Fraction; NYHA = New York
Heart Association; CCI= Charlson Comorbidity Index; BPH = Benign Prostatic Hyperplasia;
NT-proBNP = N-terminal pro-B-type Natriuretic Peptide; BUN = Blood Urea Nitrogen; ACEi =
Angiotensin-Converting Enzyme inhibitor; ARB = Angiotensin Receptor Blocker; ARNI =
Angiotensin Receptor-Neprilysin Inhibitor; SGLT2i = Sodium-GLucose co-Transporter 2
Inhibitor; MRA = Mineralocorticoid Receptor Antagonist; EQ-5D-5L = EuroQol-5 Dimension-—
5 Level; VAS = Visual Analog Scale.
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2. AFA g9 4 54 H IJFREFE AHE

ARA FAS 3 A ol A A= 283 W(93.7%)°1 o, T
FHELS FA vste] ool Fo5tA =dth(p <.003). 7HE ®o] Had F4L

yUz2, F 220 W(72.80)NA  dYERwa, 92 126 T8(66.3%), A2

9478 (84.00) 0.2 AN A FstA o Btk tFo® B2 T4 ofAHIToR

S 98 W (51.6%), o4 708 (62.5% A YERoY AdHe wE folgk ztel&
Ak, F EEFEAS I 72 H(37.9%), oA 58 H(51.80) 0= oA A

T4 o wkthp =.019). FHFol= ¥4 57 ¥ (30.0%) 3 oAl 50 H(44.6%),

i

EREO A 51 9(26.8%) 3 oIA 50 H(44.6%), FF A 46 H(24.2%) 3 oA
39 (34.8%), ¥& uw TEITS FA 28 (14.7%) I A 23 (20.5%) 0.7 HT
AAANA FostA t Bth(p =.010, .002, .048, .004) (Table 5, Figure 3, Figure

4).
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Table 5. Prevalence and gender difference of heart failure symptoms and lower

urinary tract symptoms (N 302)
. (%) n(%) n(%)
Variables Total Male Female x? (p)
(n=190) (n=112)
Heart failure symptoms
Dyspnea during daytime 130 (43.0) 72 (37.9) 58 (51.8) 5.546 (.019)
Dyspnea when laying down 51 (16.9) 28 (14.7) 23 (20.5) 8.348 (.004)
Fatigue or lack of energy 220 (72.8) 126 (66.3) 94 (84.0) 11.051(<.001)
Chest pain 85 (28.1) 46 (24.2) 39 (34.8) 3.923 (.048)
Edema of leg or ankle 101 (33.4) 51 (26.8) 50 (44.6) 10.031 (.002)
Sleeping difficulties 107 (35.4) 57 (30.0) 50 (44.6) 6.604 (.010)
Dizziness/loss of balance 168 (55.6) 98 (51.6) 70 (62.5) 3.405 (.065)
In total 283 (93.7) 172 (90.5) 111 (99.1) 8.800 (.003)
Lower urinary tract symptoms
Frequency 195 (64.6) 125 (65.8) 70 (62.5) 0.333 (.564)
Nocturia 234 (77.5) 141 (74.2) 93 (83.0) 3.146 (.076)
Urgency 130 (43.0) 77 (40.5) 53 (47.3) 1.327 (.249)
Urge incontinence 103 (34.1) 53 (27.9) 50 (44.6) 8.795 (.003)
Stress incontinence 56 (18.5) 7 (3.7) 49 (43.8) 74.886(<.001)
Nocturnal enuresis 5 (1.7) 1 (0.5) 4 (3.6) 4.013 (.065)
Intercourse incontinence 4 (1.3) 1 (0.5) 3 (2.7) 2.497 (.146)
Waterworks infections 27 (8.9) 2 (1.1 25 (22.3) 39.153(<.001)
Bladder pain 17 (5.6) 1 (0.5) 16 (14.3) 25.112(<.001)
Difficulty urinating 9 (2.9 7 (3.7) 2 (1.8) 0.878 (.493)
In total 259 (85.8) 157 (82.6) 102 (91.1) 4.110 (.043)

No heart failure

symptom or LUTS 9 (3.0) 9 (4.7 0

Note. LUTS = Lower Urinary Tract Symptom.
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Prevalence (%)

72.8%

Figure 3. Prevalence of heart failure symptoms
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Figure 4. Gender difference in prevalence of heart failure symptoms
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17 H(5.6%),
< HA 291193 o4 259 (22.3%),

[e]
o
jNez]
™

[e]
=

-
zZ

b 130 (43.0%), Aubd 2w 103 H(34.1%),
ks

-

SRz

ST P 539 (27.9%) 3 o144 50 H(44.6%) ,

A 19(0.5%) 7 o4 169 (14.3%) 0.2 oA Al

<.001, <.001)(Table 5, Figure 5, Figure 6).

195 ™ (64.6%),
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oAl 49 ™ (43.8%), Q.=



Prevalence (%)

80+

70

60

50

40t

30

20

77.5%

64.6%

43.0%
34.1%

18.5%

91.1%
83.0% 82.69
80 L
N [aks Male
0,
§ 65'aé‘Z.S% W female
60
g 47.3%
OCJ 4055 44.6% 43.8%
LIS R
2 7.9
T
20 S . . -
3.7%
0 ] —
; @ 2 o @ 9 . >
&P & ¢ & & & § O
@ & & & 2 & & & L 2 A
o & Q@ ¢ & Q § ¢ ¢ & ¢
o ® N & & ¢ & X ¥ {
& d 0 > d & & ¥
" < “ 9 o NG ')
& & & & & Q N
& & & & O &
N ¢ NS & & Q
o N
&
¢

Figure 6. Gender difference in prevalence of lower urinary tract symptoms
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105 " (34.8%0)0]em, ol F Al 7 oY WHES AMgstE AU}
66 M(62.9%) 2.2 7} wWekth(Table 6). Z=AUS wWHozm= 3oz Z=AS

gstel7] slste] WAL WES ARE wE DA} 8YA5W), 49T T

F

=< "HAEE @x7F 37 W2.3%), #HY A aWes A dede @At
34 W(11.6%), HAAALE A=) A5 ARE AW HxE 2ol A= EATL

297(9.6%), AT UM 5, 27

o

st A7E 27 9 (8.9%), FHAF]
97 ges wdshs @t 23 B(7.6n o UEgth a1 9e® FAe 8k
goels FAb 22W(7.3%), FS Fstels FA7F 20 H(6.6%), A HAHE

Agtel= $A7F 19 8 (6.3%), sHelPS WEsle] x| gawte kA7t 14 H(4.6%) ©] Ltk

(Table 6).
Table 6. Number of coping methods for lower urinary tract symptoms (N = 302)
Number of items Total, n(%)
None 197 (65.2)
1~3 66 (21.9)
4~6 19 (6.3)
=7 20 (6.6)
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3. ARA 24 R ARaRFY A 2o

D #AA z=3d

kAN

e
AR

olN
o

3 sHFeRFAe T4 HFE VIvter WA ZERd FE
AAs7] Y3te] LMRT(Lo-Mendell-Rubin Test)®} BLRT(Bootstrap Likelihood Ratio
Test)& AT A3, F 7/ 2 Al /e Z2gd A 5 p gho] .05
nro 2 veh EAFOR {Fo3 ztolE BT o F Al MY FAl ZEuked
288 ¢ @& AlC(Akaike Information Criterion)®} ZA % BIC(adjusted Bayesian
Information Criterion) #<S X P ow  Entrophy el .918 = ¢ A YEY
B Ag=rE stk b Al e A ZESd BYES HIFHOR

A elskel T (Table 7).

Table 7. Model fit criteria for latent profile analysis (N = 302)
Ho Likelihood LMRT BLRT
class AIC aBIC Entropy Value (p-Value) (p-Value)

505.320

2 11236.408 11254.733 0.888 -5584 .204 <.001
(p=.001)

3 11005.665 11030.458 0.918 -5456.833 251.079 <.001
(p=.022)

4 10590.531 10621.791 0.975 -5237.265 148.091 <.001
(p=.054)

5 10423 .689 10461.418 0.943 -5141.845 79.215 <.001
(p=.678)

Note. AIC = Akaike Information Criterion; aBIC = sample-size adjusted Bayesian Information

Criterion; Ho = Null hypothesis; LMRT = Log-Mendell1-Rubin test; BLRT = Bootstrap Likelihood
Ratio Test.

A AN gA mEna w4 An, gA ZEnd 1 e 4R

sHte s a7t v fAdel nlste] wa, A ZEad 2 & FeEY
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tract symptoms group; MHSL group) o= a3},

Latent profiles
=—— LHLL (n=215)
MHML (n=75)
—— MHSL (n=12)

Mean score of each symptom
w

Figure 7. Three profiles of heart failure symptoms and lower urinary tract

symptoms in the patients with heart failure (N = 302)
A4 mede 3 wadA FES A RE ARA 43 ezl

)
1

AR FEe BE Fo% Aolsk vhebdth. Bonferroni WWE A48T AF
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A
A

M
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Table 8. Difference in HF symptoms and LUTS between the latent profile group

Total LHLL MHML MHSL

Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD) F(p)

Symptom

Heart failure symptoms

Dyspnea 1.94(2.45) 1.33(2.07) 3.65(2.67) 2.33(2.46) -0-039(<.00D)
during daytime 1<
. 34.094(<.001)
Fat igue 3.56(2.62) 2.84(2.30) 5.31(2.43) 5.50(2.61) | T
Chest pain 111(1.87) 0.92(1.72) 1.52(2.16) 1.83(1.99) o0 (.022)
Edema of leg or 4 sy 4oy 1.06(2.08) 3.07(2.76) 2.83(3.35) 22 406(<.001)
ankle 1<%
Sleeping 1.83(2.75)  1.33(2.39) 3.05(3.20) 3.17(2.48) 15-423(<.001)
difficulties 1<%
Dizziness 2.38(2.41) 1.79(2.05) 3.89(2.60) 3.58(2.68) ~o;004(<.00D)

1<k
Lower urinary tract symptoms
46.871(<.001)

Frequency 1.02(0.94) 0.73(0.80) 1.63(0.87) 2.25(0.87) 1<Qst, 1< s
Nocturia 1.05(0.77)  0.80(0.61) 1.61(0.75) 2.08(0.67) ?Eéifif;;ggii
Urgency 0.58(0.78) 0.22(0.42) 1.40(0.74) 1.92(0.79) ]fféffﬁﬂiﬁggif
<
U?iiontinence 0.43(0.67) 0.16(0.37) 0.92(0.63) 2.17(0.72) 12§;§2§i 00D
Sggizitinence 0.24(0.58) 0.10(0.30) 0.31(0.46) 2.42(0.51) 2@22;322?

Note. 1 = LHLL group; 2 = MHML group; 3 = MHSL group.
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Figure 8. Difference in heart failure symptoms and lower urinary tract symptoms
among the latent profile groups

2) A =2 = 89

A ZEstlel % 89 s Astel AAF Gy 2AsY F7RA
As, 2y AA FAFE p <01 E FAGOE Fostgor], Ke 0.362 2,

2 oF 36.299 AEE K.

LHLL w*o] w]ale] MHML ol &8 71sAS o533 23, Ad% A 4=(Body mass
index) 7} W¥<4%(RR = 0.898, p =.013), FWAEEA]5(CCI)7F 25 (RR = 0.741,

p =.016), SGLT2i & =83}A &SF=(RR =0.348, p =.016) MHML ¢l &3+ 7}5A] o]

<

FolEtAl wkth. Wil S ek(Frailty) M7 =S5 (RR = 1.648, p <.001),

A HEEol =S5 5(RR = 1.025, p =.041), Q=S4 t&7]1% (Number of

=
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LUTS coping)S o] Al&S=

SFS 5 EZ(RR = 0.962, p <.001)

(RR = 1.183, p =.006), AlZt4 old= 1 %= (VAS)7}

i3

1

3
o

MRNL o %3 Fhs el frelatAl b

LHLL <ol wlsko] MHSL & Wlashgls w8 (Frailty) H47F &5 (RR = 2.122,
p =.007), EWABAFCCD/} HEFHRR = 0.509, p =.033) MHSL wol
7FsAd ol felskAl EkrH(Table 9).
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Table 9. Results of multinomial logistic regression analysis for latent profiles

LHLL (Reference) vs. MHML LHLL (Reference) vs. MHSL
Relative Relative
Factors B p Risk 95% CI B p Risk 95% CI
Physiologic factors
Body mass index -0.107 .013 0.898 0.825 - 0.978 -0.118 217 0.889 0.738 - 1.071
Frailty 0.500 <.001 1.648 1.259 - 2.157 0.752 .007 2.122 1.233 - 3.653
LVEF 0.024 .041 1.025 1.001 - 1.049 0.014 .569 1.014 0.966 - 1.064
CCI -0.299 .016 0.741 0.581 - 0.946 -0.676 .033 0.509 0.273 - 0.947
Positive (Reference) vs. Negative
Medication (Yes (Reference) vs. No)
SGLT21 -1.055 .016 0.348 0.147 - 0.823 -0.924 .336 0.397 0.060 - 2.610
Diuretics -0.373 .329 0.688 0.326 - 1.456 0.852 .268 2.345 0.519 -10.597
Situational factors
Psychological factors
Number of LUTS coping 0.168 .006 1.183 1.050 - 1.333 0.043 787 1.044 0.764 - 1.427
Visual analog scale -0.039 <.001 0.962 0.943 - 0.981 -0.021 .325 0.979 0.939 - 1.021

Note. LHLL = Low Heart failure symptoms & Low Lower urinary symptoms; MHML = Moderate Heart failure symptoms & Moderate Lower urinary tract
symptoms; LUTS = Lower Urinary Tract Symptoms; LVEF = Left Ventricular Ejection Fraction; CCI = Charlson Comorbidity Index; SGLT2i = Sodium—
GLucose coTransporter—2 Inhibitor.
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A=A G, NYHA 55, 8¢k, BUN, o]xAl H&o|qdrt. ey 44 w&5, <t
CCI, NT-proBNP, Creatinine, Urine glucose, °o|=AE A3 RE & Hgo i
29 7+ §93 zol7t th. Bonferroni WA A}ZEAS AAF A}
/38S MHSL o] A B oo =Zut o] folx] 9laL, LHLL w2 w/d 14578 (67.4%),
MHIML %2 A 45 7 (60.0%) 2 o] FolA Al Het 2+ F28 #ols Yepii(x? =
22,519, p <.001). Hx dH A%, LHLL 2 63.9 Al(SD = 14.1), MIML &
69.5 A1(SD = 12.7), MHSL & 75.7 AI(SD = 9.8)=, LHLL <ol wH]3te] MHML -3
MHSL o] <d#o] FoatA EJHF = 15.616, p <.001). A&FE A5(BM)E=
LHLL *°] 25.0(SD = 4.2), MHSL i*°] 22.6(SD = 4.7)o]len, nIwke LHLL 7ol A

91 *8(42.3%), MHSL el A 2 ¥ (16.7%) °.= LHLL woll H]3te] MHSL el Al HRE el 7}

$93HA LAYTHE = 9.980, p =.007, x2 = 13.469, p = .008).

Rl 715 d el BF(NYHA class)e] 7%, LHLL ¥ MHML woll A -2]gk
2Fol 7 QY E=d(x?2 = 33.081, p <.001), NYHA I S3< LHLL oA

99 W (46.0%) 2= 7Fd E9kil, NYHA I S MHML w*ellA 15 % (20%) 2= 7+

e
;10_4
vl
_‘OE
12
o
&
rir
—
=
—
—
=

oA 1.0(SD = 1.2), MHML #elA] 2.0(SD = 1.5),
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MHSL <ol 4 2.2(SD = 1.5)% LHLL w*oll H]ako] MHML ¥ MHSL o] frolshAl =Skt
(F = 35.640, p <.001). 3 ko] &9 EFoIME LHLL w2 733 a7}
101 8 (47.0%) 0.2 71 Wokal, MHML w2 &|oF oA oAb 37 ¥ (49.3%) &=
7V Ewkon ) MHSL w2 & eF Ayt 778 (58.3%) &2 7 @ol LHLL ol H] 3}
MHML 3} MHSL #¢] &<k QF7F 984 Bh(x?2 = 41.818, p <.001).
gagrtold dF 2442 (BUNE LHLL w2 20.2(SD = 9.0)°ll ®]3te] MIML w2
24.2(SD = 14.4), MHSL ¥+& 28.6(SD = 11.5) 0.8 R%¥ 59384 =Y = 13.726,
p =.001). °F=°] 4 oA H/-E&E2 LHLL o= 124 "8 (57.0%), MHML =~ 55 "8 (73.3%),
MHSL + 6 ™ (50%) .= A&+ 7+ fold 2o]Z yehWlotk(x? = 6.420, p <.001),

AT R Ao = S25lA] ¢FttH(Table 10).
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A a9 F A4 Zzse 1§
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iul
B9
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=
Ho
&
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e

A5dATH. WHFFES LHLL oAl ti o]/do] 101 9 (47.0%) o= 7 wekaL,
MHSL ol &= 2 o]8h7F 8 WH(66.7%) 0.2 7Fd wokot (x? =10.721, p =.029),
AFFREA oA freolgt Aol Y. € AS5NE LHLL o] 4,498 HA(SD =
9,720 )= 7P kA, MHML o] 2,789 HY(SD = 2,594 1), MASL 9]
2,667 HA(SD = 2,368 FH o= LHLL ol Hlale] RF FolatA 2 o=

el (H = 9.974, p =.007). 1 o] ZAE AH, HIZA(ZF

o
o

)
REAN) FI& BF A Teael 1 @ AolF meld WkrHTable

10).
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N
=2
I
fr
o
e
)
do
o
ok
_>|JJ
o,
il
W
Au)
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=
ol

PReESY oS 1A ALg Ao
79, LHLL w2 0.9 70(SD = 2.0) 4, MHML v 2.2 7H(SD = 3.8) = MHML -] LHLL w"of

234 W% 714 Agse AR dugdd

fo

Mgt folshl e S

7.453, p =.024). 9L A= LHLL 7o) 2.2 A(SD = 3.3), MHML #¢] 5.7 A(SD
5.2), MHSL o] 7.6 F(SD = 6.1)©.= LHLL 7o u]&}o] MHML ¥-2} MHSL w-o] ztz}

G0l A o Ao JEFGTHH = 44.586, p <.001). & thakate] stel BEFol A

-

LHLL ¥& #HA T+ Ar|gh $-80] 182 W (84.7%) .2 7F wekar, MASL o <Fit,

F55, Ad $Lo] 367 (48.0%) .2 Woromw  MHSL & ¢F{l olAte] %o

—

8 (66.7%) o2 7} Wol, LHLL ol #B]3te] MHML w3} MHSL w*oll A F-olakAl 92
FEo] =JH(x? = 4.562, p =.312). EF H4= LHLL ] 0.9 H(SD = 2.1),
MEML <] 3.0 #(SD = 3.7), MHSL i*e] 3.1 H(SD = 4.1)©& LHLL el #H]3}e]
MIML <=3} MHSL o] ZHz} folebAl w2 o= yetstth (0 = 34.524, p <.001).
Eoto] 819 EFFollAl 2z o)de] Bt 2 LHLL woll A 12 ™ (5.6%), MHML ool A]
20 % (26.7%), MHSL ol A 4 ¥8(33.3%) % LHLL ol ®]ake] MHML 3} MHSL <ol 4]

ol Al =gtk (x? = 33.011, p =.001) (Table 10).

4) A7AE 49 2
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EQ-5D-5L o] tiAl 71A] GH3} ol5 vvto =z AbE3t §-8 A 4(Utility index)

it

2 2 A FUE GehlE AZY ohdEa AR(AS)E BF 34 TR

il

o]%54 (Mobility)& LHLL ol A + 1.3 #(SD = 0.7), MHML & 1.7 H(SD =
0.9), MHSL & 2.0 H(SD = 1.0)"o= vel} LHLL ol w®late]l MHIML 3%
MHSL ol A 2l 3k Al 3= kek(H = 20.149, p <.001). #7]32](Self-care): LHLL o]
1.1 A(SD = 0.4), MHML ¥°] 1.3 Z(SD = 0.6)2.% LHLL ¥l H|alo] MHML o]
FrolatAl =9kl (H =8.088, p =.018). MHSL & 1.4 H(SD = 0.9)°] A%+ LHLL <
Hjgte] FAH o= fFosx] &drt. A &E (Usual activities)= LHLL w*°] 1.2
Z(SD =0.5), MHML <*©] 1.5 Z(SD =0.9), MHSL i*¢] 1.6 % (SD =0.9) S & LHLL ol
vl ek MHML @ MHSL wte] frolshAl #=kvh(H = 20.357, p <.001). &5/&=9%
(Pain/Discomfort)< LHLL +©] 1.4 F(SD = 0.6), MHML *°] 1.8 Z(SD = 0.9),
MHSL o] 1.8 #(SD = 0.7)S % LHLL ol #®]3ke] MHML =¥} MHSL o] -fol&tA

=AUt (H=22.767, p <.001). E<°t/$-2(Anxiety/Depression) LHLH<*©] 1.2 & (SD

0.5), MHML ] 1.6 #(SD = 0.8), MHSL o] 2.0 #H(SD = 0.7)S.= LHLL
HlSke MHML w2 MHSL w-¢] o] 3hAl = 9kth(H = 34.866, p <.001). o] T4l 9
g kst @8 A= LHLL %] 0.9 H(SD=1.2), MHML ] 0.8 #H(SD =0.2),
MHSL i©] 0.8 #(SD = 0.1)©. & LHLL o ®]&}o] MHML w3} MHSL o] +<]abAl o}

o wte AZdE ge A s et

35.679, p <.001). F&Ae A

AEE UEhE A1 A oldE HE(VAS) 9A] LHLL o+ 74.7 A(SD = 14.2)9)
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Hlgke] MHML 2 62.6 H(SD = 18.4)°. = ytol  LHLL woll H]ste] MHML ol A]

o)A w& A A7 AdeE YERI T = 28.859, p <.001)(Table 10).
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Table 10. Differences in physiological, situational, psychological factors and quality of life among latent profile groups

Variables Total LHLL MHML MHSL x? /F/H Post-hoc
M£SD / n(%) M£SD / n(%) M£SD / n(%) M£SD / n(%) (p)
Physiologic factors

Sex
Male 190 (62.9) 145 (67.4) 45 (60.0) 0 (0.0) 22.519(<.001)  3<Dwsx, 3<ssx
Female 112 (37.1) 70 (32.6) 30 (40.0) 12(100.0)

Age (years) 65.8 +13.9 63.9 £14.1 69.5 £12.7 75.7 £ 9.8 15.616(<.001)  1<2%,  1<3*x

Body mass index 245 £ 4.1 25.0 £ 4.2 23.5 £ 3.5 22.6 £ 4.7 9.980 (.007) 3<1*
Non-obese (<22.9) 109 (36.1) 67 (31.2) 33 (44.0) 9 (75.0) 13.469 (.008) 3<1#*%*
Pre-Obese (-24.9) 70 (23.2) 57 (26.5) 12 (16.0) 1 (8.3)

Obese (=25) 123 (40.7) 91 (42.3) 30 (40.0) 2 (16.7)

LVEF (%) 46.3 £14.7 45.3 +£14.8 48.5 +£14.5 51.0 £14.2 3.488 (.175)

NYHA class
I 114 (37.7) 99 (46.0) 12 (16.0) 3 (25.0) 33.081(<.001) 1<k
I1 162 (53.6) 107 (49.8) 48 (64.0) 7 (58.3)

IT1 26 (8.6) 9 (4.2) 15 (20.0) 2 (16.7)
IV - - - -

Frailty 1.3 £ 1.4 1.0 £ 1.2 2.0 £ 1.5 2.2 £ 1.5 35.640(<.001) 1<2##x 1<3%
Robust 115 (38.1) 101 (47.0) 11 (14.7) 3 (25.0) 41.818(<.001)  1<2s*x
Prefrail 125 (41.4) 86 (40.0) 37 (49.3) 2 (16.7) 1<3sxx
Frail 62 (20.5) 28 (13.0) 27 (36.0) 7 (58.3)
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Total LHLL MHML MHSL x?* /F/H

Variables M£SD / n(%) M+SD / n(%) M+SD / n(%)  M%SD / n(%) (») Posthoc
Blood pressure (mmHg)
Systolic 111.5 +£19.5 112.8 +18.7 108.2 +20.8 108.3 *£22.4 3.177(.204)
Diastolic 63.9 £12.6 65.0 £12.7 61.6 £12.2 59.3 £ 1.1 5.785(.055)
CCI(Score) 2.3 £ 1.4 2.3 £ 1.4 2.3 £ 1.2 1.8 £ 1.5 4.194(.123)
NT-pro BNP 1658.7+5587.5 1448 .4 +4449 .4 2434.7+£8292.0 576.3+600.1 5.299(.071)
Blood urea nitrogen 21.5 £10.9 20.2 £ 9.0 24.2 +14 .4 28.6 £11.5 13.726 (.001) 1<2x, <3
Creatinine 1.2 £ 1.1 1.1 £ 0.7 1.4 £ 1.8 1.2 £ 0.3 2.591(.274)
Urine glucose (Yes) 148 (49.0) 108 (50.2) 35 (46.7) 5 (41.7) 0.552(.762)
Urologic comorbidity
Diabetic mellitus 138 (45.7) 101 (47.0) 35 (46.7) 2 (16.7) 4.246(.120)
Stroke 32 (10.6) 20 (9.3) 10 (13.3) 2 (16.7) 1.440(.487)
Hypertension 145 (48.0) 104 (48.4) 35 (46.7) 6 (50.0) 0.085(.959)
CKD 63 (21.3) 43 (20.0) 18 (24.0) 2 (16.7) 0.671(.715)
BPH 11 (3.6) 6 (2.8) 5 (6.7) 0 (0.0) 2.852(.240)
Urologic cancer 6 (2.0) 5 (2.3) 1 (1.3) 0 (0.0) 0.534(.766)
Medication
ACEi(n) 8 (2.6) 7 (3.3) 1 (1.3) 0 (0.0) 1.137(.613)
ARB(n) 49 (16.2) 35 (16.3) 11 (14.7) 3 (25.0) 0.814(.703)
ARNI(n) 197 (65.2) 141 (65.6) 47 (62.7) 9 (75.0) 0.734(.683)
BB(n) 265 (87.7) 190 (88.4) 63 (84.0) 12 (100.0) 2.733(.248)
MRA(n) 146 (48.3) 113 (52.6) 29 (38.7) 4 (33.3) 5.424(.065)
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Total LHLL MHML MHSL x?* /F/H

Variables M£SD / n(%) M£SD / n(%) M£SD / n(%) M£SD / n(%) (») Post-hoc
SGLT2i (n) 183 (60.6) 127 (59.1) 49 (65.3) 7 (58.3) 0.940(.660)
Diuretics(n) 185 (61.3) 124 (57.7) 55 (73.3) 6 (50.0) 6.412(.042) n.s
Ivabradine 22 (7.3) 15 (7.0) 7 (9.3) 0 (0.0) 1.439(.576)
Digoxin 12 (4.0) 11 (5.1) 1 (1.3) 0 (0.0) 2.603(.250)
Anticoagulant 114 (37.7) 81 (37.7) 31 (41.3) 2 (16.7) 2.680(.244)
Antiplatelet 101 (33.4) 74 (34.4) 24 (32.0) 3 (25.0) 0.546(.763)
Vasodilator 122 (40.4) 83 (38.6) 31 (41.3) 8 (66.7) 3.753(.146)
Antilipidemic 255 (84.4) 177 (82.3) 68 (90.7) 10 (83.3) 2.955(.227)
Antiarrythmic 34 (11.3) 23 (10.7) 11 (14.7) 1 (0.0) 2.462(.284)
Diabetic 84 (27.8) 65 (30.2) 19 (25.3) 0 (0.0) 5.480(.066)

Situational factors
Education
< Middle 103 (34.1) 63 (29.3) 32 (42.7) 8 (66.7) 10.721(.029) n.s
High 69 (22.8) 51 (23.7) 16 (21.3) 2 (16.7)
> College 130 (43.0) 101 (47.0) 27 (36.0) 2 (16.6)
Income (KRW 1000s/month) 4,000+8,345 4,498+9,720 2,789+2,594 2,667 12,368 9.974(.007) 2<] ok
Marital status
Never married 23 (7.6) 18 (8.4) 5 (6.7) 0 (0.0) 6.622(.150)
Married 211 (69.9) 156 (72.6) 48 (64.0) 7 (58.3)
Previously married 68 (22.5) 41 (19.1) 22 (29.3) 5 (41.7)
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Variablos Total LHLL MHML MHSL x2 /F/H bosihoc
! M+SD / n(%) M+SD / n(%) M+SD / n(%) M+SD / n(%) ()
P();:fnce of  caregiver 250 (82.8) 181 (84.2) 60 (80.0) 9 (75.0) 1.214 (.521)
Guardianship
Spouse 215 (71.2) 158 (73.5) 50 (66.7) 7 (58.3)
Children 55 (18.2) 32 (14.9) 18 (24.0) 5 (41.7) 8.566 (.069)
Etc. 32 (10.6) 25 (11.6) 47 (9.3) 0 (0.0)
Psychological factors
Number —of - LUIS  coping 1.3 + 2.6 0.9 2.0 22 + 3.8 0.8 + 1.1 7.453 (.024)  1<2#
method
Depression 3.3 + 4.4 2.2 + 3.3 5.7 + 5.2 7.6 + 6.1 44 586(<.001)  1<2wws, 1<3wwn
Minimal (0~4) 225 (74.5) 182 (84.7) 39 (52.0) 4 (33.3) 4.562 (.312)  1<2wr, 1<3wx
Mild (5~9) 53 (17.5) 2 (12.1) 22 (29.3) 5 (41.7)
Over moderate (=10) 24 (8.0) 7 (3.2) 14 (18.7) 3 (25.0)
Anxiety 1.5+ 2.8 0.9 + 2.1 3.0 + 3.7 3.1 + 4.1 34.524(<.001)  1<Zsxx, 1<3ws
Minimal (0~4) 266 (88.1) 203 (94.4) 55 (73.3) 8 (66.7) 33.011 (.002)
1<% | 1<3%
Mild (5~9) 26 (8.6) 8 (3.7) 15 (20.0) 3 (25.0)
Over moderate (=>10) 10 (3.3) 4 (1.9) 5 (6.7) 1 (8.3)
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Total LHLL MHML MHSL x?* /F/H

Variables M£SD / n(%) MESD / n(%) M£SD / n(%) M£SD / n(%) (p) Post-hoc
Health-related quality of life
5 Dimension
Mobility 1.4 £ 0.8 1.3 + 0.7 1.7 + 0.9 2.0 £ 1.0 20.149(<.001)  1<2wxs, 1<3wx
Sel f-care 1.2 £ 0.5 1.1+ 0.4 1.3 + 0.6 1.4 + 0.9 8.088 (.018) 1<2+
Usual activities 1.3 + 0.6 1.2 + 0.5 1.5 + 0.9 1.6 + 0.9 20.357(<.001)  1<2##sx, 1<3%
Pain/Discomfort 1.5 £ 0.7 14 + 0.6 1.8 + 0.9 1.8 + 0.7 22.767(<.001)  1<2w#x, 1<3%
Anxiety/Depression 1.3 + 0.6 1.2 + 0.5 1.6 £ 0.8 2.0 + 0.7 34.886(<.001)  1<Zwwsx, 1<
Utility index 0.9 £ 0.1 0.9 £ 1.1 0.8 £ 0.2 0.8 £ 0.1 35.679(<.001) 2<liwx, 3<lwx
Visual analog scale 71.4 +£16.2 747 £14.2  62.6 £ 18.4 66.7 £13.0 28.859(<.001)  2<lwsx

* p <.05; *x p <.01; =+ p <0.001

Note. LVEF = Left Ventricular Ejection Fraction; NYHA = New York Heart Association; CCI = Charlson Comorbidity Index; NT-proBNP = N-Terminal
pro-B-type Natriuretic Peptide; BUN= Blood Urea Nitrogen; ACEi=Angiotensin-Converting Enzyme inhibitors; ARB = Angiotensin II Receptor Blocker;
ARNI = Angiotensin Receptor-Neprilysin Inhibitor; BB = Beta—adrenergic receptor Blocker; MRA = Mineralocorticoid Receptor Antagonist; SGLT2i =
Sodium-GLucose co-Transporter 2 Inhibitor; LUTS=Lower Urinary Tract Symptoms; 1 = LHLL group; 2 = MHML group; 3 = MHSL group.
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5) A74¥ 44 2 #4 84

AR gake]l AT el Fe EQ-5D-5L o thvbA 4o s @9
'8 AFUtility index)® H7Fetlom, FHAQ 104 AHle AlZHA ofd=1
2 % (Visual Analog Scale, VAS)E o] &3} A5, a8 A4 (Utility index) &

FTEUSR T v AFIALA Ao, AdT A5 =&75(B = .003, p =.013),

NYHA S H°] 92458 = -.022, p =.038), &A L=Z9do] LHLL 7+ o.& Z4=(B =

i

-.044, p <.001), 2E& Z3o] Y= A$(B = -.074, p =.005)°] AFAH o] #Ho]
FroetA Ho Ao R ettt o] AR EAF R F989 M (F = 3.860,
p <.001), ARAG(R? )= 372 AA| FAako] 37292 AWt FAA ¥l

VIF #r& 3 mqtoz 49 471 ¢ tH(Table 11).

iy

-

VS FeE

b
rE
i

2 3 bF AFIAEA A%, AZLFFB = .6.207,
p =.006), NYHA 7]'s 53 (B = -6.573, p <.001)°] &%=, NI-proBNP %7}
W$eF=B = -0.001, p <.001), FHA Zrudo] AFHTAF=(B = -6.146, p
<.001), ARB T+ ARNI AAE HE&sh= A5(B = 6.580, p =.023; B = 5.434, p
A= (B = 9.448, p =.029), B QEZFA S A AR
MG7F AL4EB = -0.712, p =.046), T5/2H 99 H57l F&5=E FAHor
A2 A AEH7E FosA B Ao deiwth. o] IARFEE FAHoR
R (F = 3.542, p<.001), & AAAFR )& 390 0.2 o] dSHFE] &

A FAke] 39.0%5 AWekit. VIF g2 E5F 4 vrtew tgsadAe s

S oz A (Table 11).
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Table 11. Factors related to health-related quality of life and subjective health status

HRQoL(Utility index) Subjective health status(VAS)
Factors B SE B t p B SE [§] t p
Physiologic factors

Sex (Male; Reference, Female) 6.207 2.232 .186 2.781 .006
Body mass index .006 .002 .193 3.705 <.001
NYHA class -.076 .012 -.346 -6.579 <.001 -6.573 1.694 -.251 -3.880 <.001
NT-proBNP -.001 .000 -.250 -4.167 <.001
Latent profile -.044 .013 -.180 -3.367 <.001 -6.146 1.819 -.209 -3.378 <.001
Medication (No; Reference, Yes)

ARB 6.580 2.879 .150 2.285 .023

ARNI 5.434 2.654 . 160 2.047 .042

Situational factors
Marital state .074 .026 .145 2.830 .005 9.448 4.308 .155 2.193 .029
(Unmarried; Reference, Married)
Psychological factors
Number of LUTS coping -.712 .355 -.115  -2.006 .046
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HRQoL(Utility index) Subjective health status(VAS)
Factors B SE B t D B SE B t D

EQ_5D_5L
Pain/discomfort -4.265 1.642 -.182 -2.597 .010

Note. HRQoL = Health-Related Quality of Life; VAS = Visual Analog Scale; NYHA = New York Heart Association; NT-proBNP = N-Terminal pro-B-type
Natriuretic; ARB = Angiotensin II Receptor Blocker; ARNI = Angiotensin Receptor—Neprilysin Inhibitor; Peptide; LUTS = Lower Urinary Tract
Symptoms; HF = Heart Failure; EQ_5D_5L = EuroQol_5Dimension_bLevel.
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Abstract

Latent Profile of Lower Urinary Tract Symptoms
and Health-Related Quality of Life

in Patients with Heart Failure
Hyunjoo Kim
Department of Nursing Science

Yonsei University Graduate School

Directed by Professor, Jeongok Park, PhD

Background: Lower urinary tract symptoms (LUTS) are common among patients with heart failure
(HF) and may contribute to increased symptom burden and reduced health-related quality of life
(HRQoL). Despite patients’ burden, LUTS are often under-recognized in HF management,
particularly about sex-specific symptom characteristics and frailty. This study aimed to explore the
symptom burden and HRQoL in patients with HF and LUTS using the Theory of Unpleasant
Symptoms as a guiding framework. Methods: A cross-sectional study was conducted with 302 HF
outpatients recruited from a university-affiliated tertiary hospital between July and November 2024.
Data were collected using self-reported questionnaires and electronic medical records. HF
symptoms and LUTS were assessed to identify latent groups using latent profile analysis (LPA) with
Mplus 7.2. Physiological, situational, and psychological factors were measured to identify predictors
of latent profile membership. HRQoL was evaluated using the EQ-5D-5L utility index and visual

analog scale (VAS). Multiple linear regression analyses were conducted to identify HRQoL -related
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factors. Results: The prevalence of LUTS among HF patients was 85.8%, with urinary incontinence,
urinary tract infections, and bladder pain significantly more common in women. Three latent profiles
were identified: LHLL (Low HF symptoms and low LUTS), MHML (Moderate HF symptoms and
Moderate LUTS), and MHSL (Moderate HF symptoms and Severe LUTS). Frailty was a significant
predictor of profile membership across all groups. In the multiple linear regression analysis, health-
related quality of life, assessed by the Visual Analog Scale and Utility Index, was significantly
higher in patients with lower NYHA (New York Heart Association) class (B = -0.076, p < .001; B
= -6.573, p < .001), those classified in the LHLL group compared to the MHSL group in latent
profiles (B = -0.044, p < .001; B = -6.146, p < .001), and those who were married (B = 0.074, p
= .005; B = 9.448, p = .029). Conclusion: LUTS are prevalent and significantly exacerbate the
symptom burden in HF patients, particularly in females and those with frailty. Latent profiles based
on both HF symptoms and LUTS were strong predictors of HRQoL, alongside NYHA classification
and marital status. These findings highlight the importance of comprehensive symptom assessment
and individualized interventions that consider sex differences and specific symptoms. Integrating
LUTS management into HF care may improve patient outcomes, and nursing interventions should

be designed in collaboration with multidisciplinary teams to support HRQoL in this population.

Keywords: Heart failure symptom, Lower urinary tract symptom, Latent profile analysis, Health-

related quality of life
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English summary

1. Introduction

Heart failure (HF) is a clinical syndrome characterized by elevated intracardiac pressure and
reduced cardiac output due to structural or functional cardiac abnormalities, often presenting with
symptoms such as dyspnea, edema, and fatigue, and signs including jugular venous distension,
pulmonary rales, and peripheral edema (McDonagh et al., 2022). With population aging, the global
prevalence of HF is increasing, estimated at 1-3% as of 2017, with a 5-year mortality rate of 50—
75% (Savarese et al., 2023). In the United States, 80% of deaths from heart disease between 2011
and 2017 occurred in individuals aged 65 or older, and by 2030, this age group is expected to increase
by over 44%, contributing to a further rise in HF prevalence (Sidney et al., 2019). In Korea, the HF
prevalence increased from 0.77% in 2002 to 2.58% in 2020, with incidence per 100,000 people
rising from 482 to 609. Although mortality slightly increased from 4.9% to 5.8%, post-diagnosis
survival has improved, with recent studies reporting 15-year survival rates of approximately 54%
(Lee et al., 2024; Park et al., 2021).

As HF is a chronic disease managed with pharmacological and device-based interventions
rather than curative therapies, symptom burden becomes more prominent with prolonged survival
(Alpert et al., 2017). Particularly among older adults, who often experience multiple comorbidities
and functional decline, HF is emerging as a significant public health concern (Montalto et al., 2025).
According to the Health and Retirement Study in the U.S., patients with HF are at higher risk for
geriatric syndromes such as urinary incontinence and falls, with 36.7% of HF patients experiencing

urinary incontinence, surpassing the 25% prevalence among adults aged 65 and older (Lee et al.,
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2009). Epidemiological studies from the U.S. and Europe have also reported significant associations
between cardiovascular conditions and lower urinary tract symptoms (LUTS) in both men and
women (Coyne, Kaplan, et al., 2009). HF and LUTS share several risk factors—including aging,
diabetes, obstructive sleep apnea, obesity, hypertension, diuretic use, and psychological stress—
which can jointly impact patients' functional status and health-related quality of life (HRQoL) (Balta
etal., 2013).

Despite the clinical relevance of LUTS in HF patients, research on this topic remains scarce.
LUTS include storage symptoms (e.g., frequency, nocturia, urgency, urinary incontinence), voiding
symptoms (e.g., weak stream, intermittency), and post-micturition symptoms (e.g., incomplete
emptying) (Abrams et al., 2002). In Korea, 77.9% of adults aged >19 reported at least one LUTS,
with nocturia (50.5%) being the most prevalent, increasing with age (Kim et al., 2022). Similarly,
Japanese data showed that over 75% of adults experienced at least one LUTS, with frequency and
nocturia being most common (Mitsui et al., 2024). A multinational survey across 36 countries
reported an overall LUTS prevalence of 63.2%, with storage symptoms being the most frequent
(56.7%) (Huang et al., 2023). Gender differences in LUTS prevalence are also well documented. A
meta-analysis on urgency urinary incontinence found prevalence rates ranging from 1.7% to 13.3%
in men and 7.0% to 30.3% in women over the age of 30 (Milsom et al., 2014). While storage
symptoms are more common in women, moderate-to-severe LUTS and voiding symptoms are more
frequently observed in men, often related to benign prostate hyperplasia (Mitsui et al., 2024; Chang
etal., 2024).

LUTS in HF patients are increasingly recognized as part of a complex symptom cluster rather
than isolated complaints. Using the Memorial Symptom Assessment Scale—Heart Failure, the
prevalence of LUTS among HF patients rose from 24% in 2005 (Zambroski et al., 2005) to 56% in

2023 (Li et al., 2023). However, discrepancies in symptom perception between patients and
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clinicians persist. For example, Japanese research showed that while patients considered nocturia to
be a major symptom, second only to dyspnea, clinicians underestimated its burden (Hayashi et al.,
2020). Such mismatches can hinder patient-centered care and clinical decision-making.

LUTS are also closely linked to HRQoL. Although diuretics improve congestion-related
symptoms in HF, patients often report distress due to increased urinary frequency, which can lead to
poor medication adherence and reduced HRQoL (Bennett et al., 2000; Vanneste et al., 2024; Miller
etal., 2022). Given that improving HRQoL is a major goal of HF care—emphasizing symptom relief,
functional maintenance, and independence rather than merely prolonging survival (Kraai et al.,
2018)—the comprehensive evaluation of symptoms becomes essential (Al-Sutari & Abdalrahim,
2024; Johansson et al., 2021).

Latent profile analysis (LPA), a person-centered statistical approach, is increasingly used to
identify subgroups based on shared symptom experiences, allowing researchers to uncover
unobserved heterogeneity in clinical populations (Hagenaars & McCutcheon, 2002; Blum et al.,
2023). While previous studies have applied LPA to HF symptoms or LUTS separately, few have
integrated both dimensions simultaneously.

Therefore, this study aims to conduct a latent profile analysis using the Theory of Unpleasant
Symptoms as a conceptual framework to determine the impact of LUTs on patients with heart failure.
This will provide basic evidence for personalized nursing interventions and support

multidisciplinary efforts to develop integrated symptom management for patients with HF.

2. Conceptual framework

The Theory of Unpleasant Symptoms (TOUS) is a middle-range theory that provides valuable
insights for both research and clinical practice, based on the premise that symptoms experienced

across various clinical populations share commonalities (Lenz et al., 1997). This theory views
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symptom experiences not as isolated events confined to the individual but as phenomena influenced
by a broad range of contextual factors, including family, society, organizational systems, and the
community. It emphasizes the interaction of physiological, situational, and psychological factors
that influence symptom experiences. The outcome of symptom experience is conceptualized as
performance, which refers to the impact on an individual’s physical, cognitive, and social
functioning. The core components of the TOUS are symptoms, influencing factors, and performance

(Lenz et al., 1997).

3. Methods

Study design and sample
This study is a cross-sectional survey conducted from July to November 2024, designed to
classify latent profiles based on the HF symptoms and LUTS in outpatients at a tertiary hospital with
heart failure.
(1) Inclusion criteria
- Patients diagnosed with heart failure who are currently undergoing outpatient follow-up
- Adults aged 19 years or older who can read and understand the questionnaire
(2) Exclusion criteria
- Patients with dementia or cognitive impairment that hinders communication
- Patients who have undergone heart transplantation surgery
(3) Sample size
- More than 300 people, based on the average sample size from the literature review
Measurement

(1) Heart Failure Symptoms
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We assessed using the Korean version of the Symptom Status Questionnaire-Heart Failure
(SSQ-HF), a validated instrument originally developed in the United States in 2015 and
psychometrically tested among Korean heart failure patients in 2017. The SSQ-HF evaluates seven
physical symptoms of daytime dyspnea, dyspnea when lying down, fatigue or lack of energy, chest
pain, leg or ankle edema, sleeping difficulties, and dizziness or loss of balance. For each symptom,
participants first indicate presence or absence, and if present, rate the frequency, severity, and degree
of distress over the past four weeks (Heo et al., 2015). The original Cronbach’s o was .80, and .76
in the Korean version; in the current study, Cronbach’s o ranged from .697 to .910.

(2) Lower Urinary Tract Symptoms (LUTS)

The King’s Health Questionnaire (KHQ) was used, originally developed in 1997 at King’s
Hospital in the UK to assess quality of life in women with incontinence and LUTS; the tool has
since been used for both sexes (Brazier et al., 2008). KHQ consists of 21 quality of life items and
11 symptom items. For this study, only the 11 symptom items of frequency, nocturia, urgency, urge
incontinence, stress incontinence, nocturnal enuresis, incontinence during intercourse, waterworks
infections, bladder pain, difficulty urinating, and other symptoms were used. If symptoms are
present, participants rate the extent to which they interfere with daily life from 1 to 3. In this study,
Cronbach’s o was .729.

(3) Health-Related Quality of Life

We assessed using the EQ-5D-5L developed by the EuroQol Group (Szende et al., 2013), which
is widely used to monitor treatment outcomes (Celutkiené et al., 2024). The tool includes five
dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) of each
rated on a 5-point scale and Visual Analog Scale (VAS). EQ-5D-5L is converted into a utility index
ranging from 1 (perfect health) to 0 (death), with 0.8—1.0 indicating very good health, 0.5-0.8

moderate health, 0.3—0.5 poor health, and <0.3 indicating severe impairment. VAS is a subjective
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0-100 rating of overall health, with 0 representing the worst imaginable health and 100 the best.
Scores >81 indicate excellent health, 61-80 good, 41-60 moderate, 21-40 poor, and 0-20 severely
impaired (Roudijk et al., 2022). In this study, the EQ-5D-5L yielded a Cronbach’s a of .801.
(4) Physiological, Psychological, and Situational Influencing Factors

Based on the Theory of Unpleasant Symptoms, data on influencing factors were collected through

electronic medical records and patient questionnaires.

@ Physiological Factors

- General characteristics: Sex, Age, Body mass index (BMI)

- Clinical indicators: Blood pressure (systolic/diastolic), N-terminal pro—B-type natriuretic peptide
(NT-proBNP), Blood urea nitrogen (BUN), Creatinine, Urine glucose

- Heart failure severity: left ventricular ejection fraction (LVEF), New York Heart Association
(NYHA) class, Charlson Comorbidity Index (CCI)

- Medication: Guideline-directed medical therapy (GDMT), Diuretics, Medications for other chronic
diseases

- Frailty: Measured using the Korean version of the FRAIL scale (K-FRAIL), consisting of five

items—fatigue, resistance, ambulation, illness, and weight loss—each scored 0 or 1. Total scores

categorize participants as robust (0), pre-frail (1-2), or frail (3—5) (Jung et al., 2016). In this study,

K-FRAIL’s Cronbach’s o was .626.

@ Psychological Factors

- Number of LUTS coping method: Based on a validated 24-item tool by Kim (2013), with responses
of Yes (1) or No (0). Higher scores indicate more coping strategies. Cronbach’s o was .900 at the

time of development, and .981 in this study.
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- Depression: Patient Health Questionnaire-9 (PHQ-9) rates 9 symptoms over the past two weeks on
a 0-3 scale (total score: 0-27) (Kroenke et al., 2001). Cronbach’s a was reported as .890 conducted
among primary care patients (Kroenke et al., 2001), and .898 in this study.

- Anxiety: Generalized Anxiety Disorder-7 (GAD-7) uses the same scoring as PHQ-9 to classify
anxiety as minimal (0—4), mild (5-9), moderate (10-14), or severe (>15) (Spitzer et al., 20006).
Cronbach’s a was .920 in a study conducted among primary care patients (Spitzer et al., 2006)

and .873 in this study.

(® Situational Factors

- Personal environment: Marital status, Presence and type of caregiver
- Economic environment: Monthly income
- Others: educational level
Data collection

The Institutional Review Board of Severance Hospital (Approval no. 4-2024-0669) approved
this study. Data were collected from July to November 2024 at the outpatient clinic of a tertiary
university hospital located in Seoul. Patients who voluntarily agreed to participate were enrolled,
and data were collected through self-administered questionnaires and electronic medical records.
Statistics

Descriptive statistics, including frequencies, means, and standard deviation, were calculated
using SPSS version 28.0. Latent Profile Analysis (LPA) was conducted using Mplus version 7.2 to
identify latent profiles based on the characteristics of heart failure symptoms and LUTS. To compare
variables across latent profiles, chi-square or Monte Carlo simulation, and analysis of variance
(ANOVA) or Kruskal-Wallis tests were used. Post hoc analysis was conducted using Bonferroni

correction with Python version 3.13.2. To identify predictors of latent profile membership,
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multinomial logistic regression was conducted. Linear regression analysis was performed to

examine differences in HRQoL across latent profiles and to identify contributing factors.

4. Results

1) General characteristics of the patients

A total of 302 patients were included in the final analysis. Regarding the general characteristics
of the participants, the mean age was 65.8 years (SD = 13.9), and 62.9% were male, indicating a
higher proportion of men than women. In terms of educational level, 43.0% had completed a
university degree or higher, while 34.1% had an education level of middle school or below. As for
marital status, 69.9% of participants were currently married, while 22.5% were divorced, widowed,
or separated. Most patients (82.8%) had a caregiver, with spouses being the most common caregivers
(71.2%), followed by children (18.2%).
Regarding body mass index (BMI), 40.7% were classified as obese, which was the most common
category, while pre-obesity accounted for 23.2%, the lowest proportion. The average monthly
income was approximately 4 million KRW (Table 3).
2) General characteristics of the patients

The most common underlying cause of heart failure was non-ischemic cardiomyopathy,
accounting for 174 patients (56.7%), followed by ischemic cardiomyopathy, atrial fibrillation,
valvular disease, and hypertension. The average LVEF was 46.3% (SD = 14.7), with heart failure
with preserved ejection fraction (HFpEF) being the most prevalent subtype (42.7%), followed by
heart failure with reduced ejection fraction (HFrEF) (32.8%). Regarding New York Heart
Association (NYHA) classification, Class II was most common (162 patients, 53.6%), indicating
that the majority of participants were comfortable at rest but experienced slight limitations during

ordinary physical activity. Class I11, reflecting noticeable limitations during daily activity, accounted
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for 8.6%, and no patients were classified as Class IV. The CCI had a mean of 2.3 (SD = 1.39). The
low CCI group (CCI < 3) included 195 patients (64.6%), which was higher than the high CCI group.
Among comorbidities related to LUTS, benign prostatic hyperplasia was present in 11 patients (3.6%)
and urogenital cancers in 6 patients (2.0%). The mean frailty score was 1.3 (SD = 1.4). The pre-frail
group was the largest, comprising 125 patients (41.4%), while the frail group accounted for 62
patients (20.5%), the smallest proportion. Blood pressure levels (systolic and diastolic) were within
normal ranges on average. Among laboratory indicators, NT-proBNP levels were elevated, with a
mean of 1658.7 pg/mL (SD = 5587.4). BUN averaged 21.5 mg/dL (SD = 10.9), and creatinine
averaged 1.2 mg/dL (SD = 1.1), indicating mildly impaired renal function. For urine glucose, 163
patients (54.0%) tested negative, while 139 patients (46.0%) had positive results (1+, 2+, or 3+).
Regarding GDMT for heart failure, 254 patients (84.0%) were taking ACE inhibitors (ACEi),
angiotensin II receptor blockers (ARB), or angiotensin receptor-neprilysin inhibitors (ARNI). Beta-
blockers were prescribed to 265 patients (87.7%), SGLT2 inhibitors to 183 patients (60.6%), and
mineralocorticoid receptor antagonists (MRAs) to 146 patients (48.3%). Eighty patients (26.6%)
were receiving all four classes of GDMT medications. Additionally, 185 patients (61.3%) were on
diuretics, 255 patients (84.4%) on lipid-lowering agents, and 254 patients (84.0%) on anticoagulants.
In terms of mental health, the mean depression score was 3.3 (SD = 4.4). Mild depressive
symptoms were most common, reported by 225 patients (74.5%), followed by moderate symptoms
in 53 patients (17.5%), and moderately severe to severe depression in 24 patients (8.0%). The mean
anxiety score was 1.5 (SD = 2.8), with mild anxiety observed in 266 patients (88.1%), moderate
anxiety in 26 patients (8.6%), and moderately severe to severe anxiety in 10 patients (3.3%). Based
on the EQ-5D-5L, the average scores for each domain were as follows: mobility of 1.3 (SD = 0.7),
self-care of 1.1 (SD = 0.4), usual activities of 1.2 (SD = 0.5), pain/discomfort of 1.3 (SD = 0.6), and

anxiety/depression: 1.2 (SD = 0.4). These results indicate mild functional impairments or discomfort.
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The utility index, derived from the five EQ-5D-5L domains, averaged 0.9 (SD = 0.1), suggesting
generally good health-related quality of life. The Visual Analog Scale (VAS) for self-rated health
status had a mean score of 75.2 (SD = 13.9), indicating that participants perceived their overall
health as slightly impaired or relatively good (Table 4).

3) Prevalence of Heart Failure Symptoms

A total of 283 patients (93.7%) reported experiencing at least one heart failure symptom. The
overall symptom prevalence was significantly higher in women than in men (p < .003). The most
frequently reported symptom was fatigue, experienced by 220 patients (72.8%), with 94 women
(84.0%) and 126 men (66.3%) reporting this symptom, significantly more common among women.
The second most common symptom was dizziness, reported by 98 men (51.6%) and 70 women
(62.5%); however, the gender difference was not statistically significant. Dyspnea during the day
was reported by 72 men (37.9%) and 58 women (51.8%), with a significantly higher prevalence in
women (p = .019). Other symptoms also showed significantly higher prevalence in women. These
results indicate a consistently higher burden of heart failure symptoms among female patients (Table
5, Figure 3, Figure 4).

4) Prevalence of Lower Urinary Tract Symptoms (LUTS)

A total of 259 patients (85.8%) reported experiencing at least one lower urinary tract symptom
(LUTS). The overall prevalence of LUTS was significantly higher in women than in men (p = .043).
Among the types of LUTS, the most prevalent was nocturia, reported by 234 patients (77.5%),
followed by frequency (195 patients, 64.6%), urgency (130 patients, 43.0%), urge incontinence (103
patients, 34.1%), and stress incontinence (56 patients, 18.5%). Additionally, 27 patients (8.9%)
reported having experienced a recent or current urinary tract infection (UTI), 17 patients (5.6%)
reported bladder pain, 9 (2.9%) reported difficulty urinating, 5 (1.7%) had nocturnal enuresis, and 4

(1.3%) experienced incontinence during intercourse. There were no significant gender differences
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in the prevalence of frequency, nocturia, urgency, nocturnal enuresis, incontinence during
intercourse, or difficulty urinating. However, urge incontinence, stress incontinence, urinary tract
infection, and bladder pain showed significantly higher prevalence among women. These results
demonstrate a notably higher prevalence of certain storage-related LUTS among female patients
(Table 5, Figure 5, Figure 6). A total of 105 patients (34.8%) reported using at least one coping
method to alleviate lower urinary tract symptoms (LUTS), and among them, 66 patients (62.9%)
used three or fewer strategies (Table 6).

5) Latent profiles

Based on the scores of HF symptom and lower LUTS, the three-profile model demonstrated
lower AIC (Akaike Information Criterion) and adjusted BIC (Bayesian Information Criterion) values,
and had a higher entropy value of .918, indicating better classification accuracy. Therefore, the three-
profile model was selected (Table 7). Accordingly, the profiles were labeled as Low HF symptoms
with low LUTS (LHLL group), Moderate HF symptoms with Moderate LUTS (MHML group), and
Moderate HF symptoms with Severe LUTS (MHSL group).

In the comparison of latent profiles, all individual HF symptoms and LUTS showed statistically
significant differences except for chest pain. According to post hoc analysis using the Bonferroni
correction, fatigue scores were significantly higher in both the MHML and MHSL groups compared
to the LHLL group. Additionally, dyspnea, ankle edema, sleeping difficulties, and dizziness were all
significantly more severe in the MHML group than in the LHLL group. For LUTS, the scores for
frequency, nocturia, and urgency were significantly higher in both the MHML and MHSL groups
compared to the LHLL group. Urge incontinence also showed significantly higher scores in the
MHML and MHSL groups than in the LHLL group. Notably, the MHSL group had significantly
higher symptom scores than the MHML group, particularly for urge incontinence, which showed a

stepwise increase from the LHLL to MHML, and then to the MHSL group. Stress incontinence also
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differed significantly across the latent profiles, with the MHSL group having the highest score (Table
8, Figure 8).
6) Predictors of latent profiles

The results of the multinomial logistic regression analysis conducted to identify the predictors
of latent profile membership showed that the overall model was statistically significant (p <.001),
with an R? of 0.362, indicating that the model explained approximately 36.2% of the variance.

Compared to the LHLL group, the likelihood of belonging to the MHML group was
significantly lower among individuals with lower BMI (RR = 0.898, p =.013), higher CCI (RR =
0.741, p=.016), and not taking SGLT2 inhibitors (RR = 0.348, p =.016). Conversely, the likelihood
of MHML membership was significantly higher among individuals with higher frailty scores (RR =
1.648, p <.001), higher LVEF (RR =1.025, p =.041), greater number of LUTS coping (RR =1.183,
p =.006), lower VAS scores (RR =0.962, p <.001). When comparing the MHSL group to the LHLL
group, the likelihood of MHSL membership was significantly higher in individuals with higher
frailty scores (RR =2.122, p =.007) and lower CCI (RR = 0.509, p = .033) (Table 9).
7) Differences in physiological, situational, psychological factors, and HRQoL
(1) Physiological Factors

Significant differences across latent profiles were found for sex, age, BMI, NYHA class, frailty,
BUN, and use of diuretics. However, LVEF, blood pressure, CCI, NT-proBNP, creatinine, urine
glucose, and all other medications except diuretics did not differ significantly across profiles.
(2) Situational Factors

Significant differences were found in education level and monthly income.
(3) Psychological Factors

All psychological variables—number of LUTS coping strategies, depression, and anxiety—

showed significant differences across latent profiles.
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(4) HRQoL

All five dimensions of the EQ-5D-5L, the utility index, and the VAS showed significant
differences across latent profiles (Table 10).

8) Factors related to HRQoL

HRQoL in patients with HF was assessed using the utility index derived from the five domains

of the EQ-5D-5L, and subjective health status was evaluated using the VAS.
In the multiple linear regression analysis with the utility index as the dependent variable, the
following variables were significantly associated with better health-related quality of life: higher
BMI (B =.003, p =.013), lower NYHA class (B = —-.022, p = .038), belonging to the LHLL latent
profile group (B = —.044, p < .001), and having marital experience (B = —074, p = .005). This
regression model was statistically significant (F = 3.860, p <.001), and the model explained 37.2%
of the total variance (R? =.372). All variance inflation factor (VIF) values were below 3, indicating
no issues with multicollinearity (Table 11).

In a separate multiple linear regression analysis with the VAS score as the dependent variable,
the following predictors were significantly associated with better subjective health status: being
female (B = 6.207, p = .006), lower NYHA class (B = —6.573, p <.001), lower NT-proBNP levels
(B=-0.001, p<.001), belonging to the LHLL group (B=-6.146, p <.001), taking ARB (B = 6.580,
p=.023) or ARNI (B =5.434, p=.042) medications, having marital experience (B =9.448, p=.029),
using fewer LUTS coping methods (B = —0.712, p = .046), and reporting lower pain/discomfort
domain scores on EQ-5D-5L. This model was also statistically significant (F = 3.542, p <.001) and
explained 39.0% of the variance in VAS scores (R? = .390). All VIF values were below 4, indicating

no concern for multicollinearity (Table 11).

5. Discussion
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This study quantitatively evaluated the impact and outcomes of LUTS in patients with HF. The
major findings include: 1) a high prevalence of LUTS among HF patients, with significantly greater
symptom burden in women; 2) identification of three latent profiles based on HF symptoms and
LUTS, with frailty emerging as a common predictor; and 3) latent profiles, along with NYHA class
and marital status, being significant predictors of HRQoL.

1) Symptom characteristics and latent profiles by sex

Females reported significantly higher prevalence across all typical HF symptoms except
dizziness, and for LUTS—especially incontinence, urinary tract infections, and bladder pain—they
also had significantly higher rates. Unlike earlier HF cohorts that were predominantly male, recent
focus has shifted toward elderly women with HFpEF, who tend to endure a greater symptom burden
(Lala et al., 2022; Meijers & de Boer, 2019).

Physiologically, women are more susceptible to concentric left ventricular remodeling,
elevated diastolic pressure, and increased vascular stiffness with age (Beale et al., 2018; Redfield et
al., 2005; Shuaishuai et al., 2023). Smaller ventricular dimensions in women mean reliance on higher
heart rates to maintain output, but age-related declines in myocardial contractility and
cardiomyocyte numbers make this compensation ineffective, potentially accelerating ventricular
dysfunction (Beale et al., 2018). Additionally, estrogen depletion after menopause can exacerbate
diastolic stiffness, which is closely linked to exercise intolerance in female HFpEF patients
(Shuaishuai et al., 2023).

The overall LUTS prevalence rate of 85.8% in this HF cohort was higher than rates reported in
adult general populations in Japan and Korea (Kim et al., 2022; Mitsui et al., 2024), suggesting that
HF patients have an elevated LUTS burden. Overactive bladder symptoms—including frequency,
nocturia, urgency, and urge incontinence—were present in 74.8%, surpassing reported rates in

cardiac patients of 68.5% (Przydacz et al., 2020) and matching the higher range of Parkinson’s
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disease populations of 27-85% (McDonald et al., 2017). Urinary incontinence prevalence—
combining urge and stress types—was 40.4%, consistent with previous studies of 36.7% (Lee et al.,
2009; 49%, Hwang et al.,, 2013). Female predominance in incontinence aligns with earlier
population-based research (Markland et al., 2011; Yavuz & Etiler, 2023). Korean epidemiological
surveys indicate higher overactive bladder prevalence in women, with sharp increases after age 60
in both sexes (Choo et al., 2007; Kim et al., 2017). In HF, LUTS is often regarded as part of
neurohormonal dysregulation; when accompanied by fatigue or depression, the risk of overactive
bladder more than doubles (Palmer et al., 2009).

Urinary tract infections predominantly affect women (Foxman, 2014), often associated with
sexual activity, whereas in older men they are frequently triggered by benign prostatic hyperplasia
(Gonzalez et al., 2024). Both sexes experience increased UTI risk with age (Al Qahtani et al., 2024).
Bladder pain—often ten times more common in women—is characterized by pain in the bladder or
pelvis and is frequently accompanied by frequency, urgency, or nocturia (Teichman & Parsons,
2007). The female predominance in HF and LUTS symptom burden was reflected in the latent
profiles: while the LHLL and MHML groups comprised predominantly men, the MHSL group was
entirely female.

2) Frailty as a Predictor of Latent Profiles

HF symptoms and LUTS-based profiling resulted in three latent groups, and frailty emerged as
a common predictor. As frailty scores increased, symptom severity increased: 47.0% of LHLL
patients were robust, 49.3% of MHML were prefrail, and 58.3% of MHSL patients were frail.

Frailty is a critical determinant of health outcomes in the elderly and those with chronic diseases
like HF. Using the K-FRAIL scale, this study assessed fatigue, resistance, ambulation, illness, and
weight loss domains. Frailty is strongly associated with HF—HF patients with frailty have an odds

ratio of 7.51 (95% CI 4.66—12.12, p <.001), compared to 2.79 (95% CI 2.12-3.67, p <.001) among
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general cardiovascular disease patients (Newman et al., 2001). Meta-analyses show physical frailty
prevalence in HF patients at 42.9% (95% CI 33.6-52.2) and multidimensional frailty at 47.4% (95%
CI 31.0-63.8) (Denfeld et al., 2017). Women with HF have a 26% higher likelihood of frailty than
men (OR =1.26,95% CI 1.14-1.38, p <.001), with a 10% greater absolute risk (95% CI 0.06—0.15,
p <.001) (Davis et al., 2021).

Sex differences in frailty reflect different manifestations: women tend toward symptomatic and
self-reported deficits, while men show physiological changes in body composition (Denfeld et al.,
2021). Although causality between frailty and symptoms in HF is unclear, frail patients are more
prone to dyspnea and depression (Denfeld et al., 2018). In this study, latent profiles varied
significantly by NYHA class, depression scores, and frailty levels.

Frailty is also closely tied to LUTS, which is regarded as part of geriatric syndromes associated
with multi-system decline (Nishii, 2021). Japanese research reports a 31.4% frailty prevalence in
patients with LUTS (OR =2.302, p =.001), who also exhibit functional decline, housebound status,
impaired oral function, and elevated depressive symptoms (Irie et al., 2023). Other studies
demonstrate elevated frailty levels in LUTS patients (Soma et al., 2020), although the causality may
be bidirectional. Consequently, frailty may serve both as a risk factor for and outcome of chronic
conditions like HF and LUTS (Ozaki et al., 2023; Pandey et al., 2019). Hence, interventions should
address biological, physical, psychological, behavioral, situational, and social factors across patient,

caregiver, and societal levels (Khalil & Gobbens, 2023).

3) Latent Profiles and Health-Related Quality of Life
The identified latent profiles, along with NYHA class and marital status, were predictors of
both VAS and EQ-5D-5L utility index. As patients progressed from LHLL to MHSL profiles and

from NYHA class I to IV, both VAS and utility index worsened, complementing existing literature
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that positions symptom burden as a key driver of reduced HRQoL in HF (Al-Sutari & Abdalrahim,
2024; Chow et al.,2022; Lee et al., 2017; Yao et al., 2024). HF symptom severity is a robust predictor
of morbidity, all-cause mortality, hospitalization, and HRQoL (Johansson et al., 2021). In congestive
HF, symptom exacerbation is a major determinant of HRQoL decline, underscoring the importance
of symptom management (Blinderman et al., 2008).

Despite higher symptom burden in women, they reported better subjective health (VAS),
contrasting prior studies suggesting lower HRQoL in women with HF (Ghisleni et al., 2024; Lawson
et al., 2023). This discrepancy aligns with the Wilson & Cleary model, which posits a pathway
through symptoms — functional status — general health perception — quality of life, all influenced
by psychosocial and situational factors (Wilson & Cleary, 1995). Women may underreport negative
assessments due to resilience, coping style, or health expectations. Korean studies also suggest
women perceive their health more positively than men despite poorer objective health (Kyung-ae,
2018; Lee & Kim, 2013). Broadly, HRQoL reflects symptoms as well as psychological, social, and
environmental context (Ferrans et al., 2005).

In this study, symptom-based profiles significantly impacted VAS and utility index, alongside
NYHA class and marital status. These results highlight the need for multidimensional, individualized
interventions that address not only symptoms but also physiological, psychological, situational, and

social determinants to improve HRQoL in HF patients.

Conclusion

LUTS are an important factor that exacerbates symptom burden and reduces HRQoL in patients
with HF. They highlight the need for systematic assessment and personalized interventions that

consider sex differences and specific symptoms. This study provides evidence for integrated
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symptom management in patients with HF and may contribute to the development of nursing

interventions that improve HRQoL through multidisciplinary collaboration.
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