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Metabolic Syndrome and Health-Related Quality of Life among
Patients with Liver Transplantation

Suejin Kim', Jina Choo®?

'Cardiovascular Center, Korea University Anam Hospital, Seoul, Korea
2College of Nursing, Korea University, Seoul, Korea
*Transdisciplinary Major in Learning Health Systems, Graduate School, Korea University, Seoul, Korea

Background: The purpose of this study was to determine whether metabolic syndrome (MetS) and MetS man-
agement behaviors would be significantly associated with health-related quality of life (HRQOL) among pa-
tients with liver transplantation.

Methods: Ninety-four patients who underwent liver transplantation were recruited at an outpatient clinic from a
university hospital in Seoul. MetS was defined according to the National Cholesterol Education Program-Adult
Treatment Panel Ill. MetS management behaviors were measured by using the Evaluation Tool of a Lifestyle
Habit for MetS Modification. HRQOL was measured by using the Medical Outcomes Study Short-Form Health
Survey-36 Il and analyzed by categorizing physical and mental quality of life (QOL).

Results: The means of physical and mental QOLs were 82.3 and 82.8 scores, respectively. MetS prevalence
was 72.3% and a mean of MetS management behaviors was 97.0. MetS prevalence was not significantly asso-
ciated with either physical or mental QOLs. A total score of the MetS management behaviors was significantly
associated with physical (4=0.42, P=0.008) and mental QOLs (£=0.44, P=0.001). Of the MetS management
behaviors, diet control and drinking & smoking control were significantly associated with physical QOL (P<0.05
for all). Physical activity, diet control, and drinking & smoking control were significantly associated with mental
QOL (P<0.05 for all).

Conclusions: MetS prevalence may not associate with HRQOL directly but MetS management behaviors may
associate with HRQOL among patients with liver transplantation. Therefore, nursing strategies for promoting
MetS management behaviors should be enhanced to improve their HRQOL levels in outpatient clinics and
community settings.
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Table 1. General characteristics of participants (n=94)

Value

Age,y 57.3+8.66
Gender

Men 64 (68.1)

Women 30 (31.9)
Education

High school or less 30(31.9)

College or above 64 (68.1)
Monthly household income, 10,000 won

>200 44 (46.8)

<200 50 (53.2)
Occupation

Yes 53 (56.4)

No 41 (43.6)
Marriage status

Married 81 (86.2)

Unmarried 13 (13.8)
Cared by others

Yes 76 (80.9)

No 18 (19.1)
Smoking status

Current smokers 10 (10.6)

Ex-smokers/non-smokers 84 (89.4)
Alcohol drinking

Two times or greater per week 1(1.1)

Less than two times per week 93 (98.9)
Sufficient moderate physical activity

Yes 44 (46.8)

No 50 (53.2)
BMI (kg/m?) 24.3 (4.03)

>25 38 (40.4)

<25 56 (59.6)

Values are presented as meanzstandard deviation or number (%).
Sufficient moderate physical activity=moderate intensity physical
activity with 30 minutes or greater per bout on 5 days per week.
Abbreviation: BMI, body mass index.

A 7] E0] 81H(86.2%) 0% wWeoron, EEAL
76'8(80.9%)°] U= Aoz FHSIITE F AT oA F
8475(89.4%)> @A FAS SHA| o, 9375(98.9%)> &
A S5 sHA 2tk S = 5AH(F 53] wiE] 30+
o) 507(53.2%)°] Akl Ao, AFAFAe=
25 kg/m o]Aro] 381H(40.4%) O 2 Hot 243 kg/m itk

2) 94 54
2 A7 Holae] QA B E2
W 7Rk
5]

0
>—‘m

W 57.17420] 54, 014 el
o, hepatitis B virus 7HA%}F 53(34.4%), JHA|E

Table 2. Clinical characteristics of participants (n=94)

Value

Time since transplantation, months 57.1 (31.06)
Cause of transplantation (double check)

Toxic liver injury 3(1.9)

Fulminant liver disease 8(5.2)

HBV 53 (34.4)

HCV 4(2.6)

Alcoholic liver disease 32(20.8)

HCC 41 (26.6)

Others 6(3.9)
Donor type

Living-donor 40 (42.6)

Cadaver 54 (57.4)
MELD before transplantation

<20 48 (51.1)

>20 46 (48.9)
Hypertension medication

Yes 30 (31.9)

No 64 (68.1)
Diabetes medication®

Yes 33 (35.1)

No 61 (64.9)
Lipid-lowering medication

Yes 34 (36.2)

No 60 (63.8)
Immunosuppressive medication

Yes 92 (97.9)

No 2(2.1)
Percentage of fatty liver 7.2 (12.89)

Values are presented as meantstandard deviation or number (%).
Abbreviations: HBV, hepatitis B virus; HCC, hepatocellular carci-
noma; HCV, hepatitis C virus; MELD, model for end-stage liver
disease.

“Diabetes medication included oral hypoglycemic agent and in
sulin injection.
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AT 415(26.6%), L4 1A% 327(20.8%), A4 7H7]
5 A (fulminant liver disease) 87%(5.2%), 7]E} 6'8(3.9%),
hepatitis C virus 7H3}F 474(2.6%), S/d7H=H(toxic liver
injury) 3%(1.9%) =02 UEslth o]4] FRe HARL o
2] 547(57.4%) 2= WLl o4 A7 MELD 20 m|vto] 4873
(51.1%), FALEUA] H-8-2 307(31.9%), T A=A &
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2. A7 ORI cHASZ= R E41t CHARS S 22|
HLAS &

Z A R} 94 Z 68'H(72.3%)0] ARSI 7}
I ek HAE 517(79.7%), A2 1778(56.7%) 013
om, Ao ofJrrt I FHEC] FAXCE FosHA
=9ktK(y2=5.41, P=0.020) (Table 3).

REEE 74 98 F 25w 44 509
(53.2%), WAS 37(57.8%), oL 13%(43.3%)°1 3Lk
S|elEd HEe 887 cmAOm, WA BT 920 cm, o4
B2 8L6 cmGiL, W 7ke) Kol §Of3t AOE e}
=172, P<0190). TG S5 A 628(66.0%),
A 457(703%), o142 177(56.7%)01 9. Y &
7} G A W 710] BAA Kol7h glgdek BEA]
Aol FA| 779(81.9%)01 UL, HAS 5875(90.6%),
oL 19%(633%) 0= W 7h Fol Flstirky
2=10.27, P=0.001). &-EA] Fx|= AA| Ho 121.1 mg/dL
AL, W ] Hol gk RFAAEEEE 627
(66.0%)°] 2131, HAI-E 4418(68.8%), ©341-S 1878(60.0%)S
Btk FAAE A Hgol 1745 me/dLeATT, W F
o] Holtz YUgitk AMUEAChu S A BB F A
6373(67.0%)0] 0.1, 'S4 451(70.3%), oJAd 1878(60.0%)
& Btk TUEAGISAANEA L Y BELS 45
mg/dL, 014 B 52.1 mg/dLE elom, Wi 7he) Wt

Table 3. Participants’ characteristics of metabolic syndrome and its management behaviors (n=94)

All Men (n=64)  Women (n=30) ¥ (P) t(P)
Metabolic syndrome (yes) 68 (72.3) 51 (79.7) 17 (56.7) 5.41 (0.020)
Components of metabolic syndrome (frequency)
Abdominal obesity (yes) 50 (53.2) 37 (57.8) 13 (43.3) 1.72 (0.190)
Hypertension (yes) 62 (66.0) 45 (70.3) 17 (56.7) 1.69 (0.193)
Fasting glucose tolerance (yes) 77 (81.9) 58 (90.6) 19 (63.3) 10.27 (0.001)
Elevated serum triglycerides (yes) 62 (66.0) 44 (68.8) 18 (60.0) 0.70 (0.404)
Low HDL (yes) 63 (67.0) 45 (70.3) 18 (60.0) 0.98 (0.322)
Components of metabolic syndrome, values
Waist circumference, cm 88.7+£11.98 92.0£9.75 81.6+13.31 3.83 (<0.001)
Systolic blood pressure, mmHg 127.4+13.54 129.1+12.48 123.5+15.13 1.89 (0.062)
Diastolic blood pressure, mmHg 78.6+10.98 80.5+11.37 74.3+8.82 2.60 (0.011)
Fasting glucose, mg/dL 121.1£25.51 124.1£25.50 114.3+£24.64 1.74 (0.086)
Triglycerides, mg/dL 174.5£141.45 189.0+£160.26 143.6+83.19 1.46 (0.148)
HDL-cholesterol, mg/dL 46.9+£13.74 44.5+12.49 52.1+15.04 -2.56 (0.012)
Metabolic syndrome management behaviors
Total score 97.0+11.16 97.6+£10.8 95.9+12.03 0.68 (0.496)
Subscale scores
Physical activity 14.0+3.69 14.7+3.81 12.7+3.05 2.29 (0.024)
Weight control 3.6+1.41 3.6+1.37 3.4+1.50 0.72 (0.474)
Dietary habit 43.2+7.23 42.6+6.58 44.5+8.44 -1.18 (0.240)
Alcohol consumption and smoking 10.7+2.59 10.6+2.48 10.8+2.84 -0.22 (0.827)
Stress management 8.3+1.56 8.4+1.55 7.9+1.54 1.57 (0.120)
Sleep and rest 6.0£1.43 6.1£1.53 6.0£1.22 0.38 (0.705)
Drugs and health management 11.3+1.42 11.5+1.46 10.7£1.15 2.85 (0.005)

Values are presented as meantstandard deviation or number (%).
Abbreviations: HDL, high density lipoprotein.
*Mean values of each component for metabolic syndrome.
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Figure 1. Scores of health-related quality of life in patient with liver transplantation (n=94). The values above the bars indicate
t (P-value); the bold character indicates significant difference in HRQOL scores between men (n=64) and women (n=30).

QOL, quality of life; HRQOL, health-related quality of life.
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Table 4. Associations between characteristics of metabolic syndrome and quality of life (n=94)

Physical quality of life Mental quality of life
Crude model Adjusted model® Crude model Adjusted model®
B(S) P B(S) P B(S) P B(S) P
Metabolic syndrome (yes) -3.00 0.426 -1.58 0.697 -3.29 0351 -0.05 0.989
(3.753) (4.052) (3.512) (3.586)
Components of metabolic syndrome
Abdominal obesity (yes) -5.34 0.112 -6.55 0.058 362 0252 -6.05 0.047°
(3.330) (3.400) (3.141)° (2.999)
Hypertension (yes) -3.53 0.321 -3.95 0.269 -1.92 0.565 -2.36 0.455
(3.536) (3.541) (3.325) (3.144)
Insulin resistance (yes) -3.71 0.397 -2.59 0.584 -3.31 0.420 -0.98 0.815
(4.359) (4.709) (4.086) (4.170)
Elevated serum triglyceride (yes) 4.01 0.259 5.03 0.162 -0.56 0.866 2.69 0.401
(3.530) (3.564) (3.331) (3.176)
Low serum HDL (yes) -0.36 0.921 -0.71 0.846 0.94 0.780 2.40 0.456
(3.583) (3.629) (3.356) (3.198)
Components of metabolic syndrome”
Abdominal circumference, cm 030 0.032° -0.53 0.001° 013 0332° 041 0,005
(0.138)" (0.158)° (0.132)° (0.142)°
Systolic blood pressure, mmHg -0.01 0.958 -0.04 0.768 -0.06 0.623 -0.12 0.310
(0.126) (0.133) (0.116) (0.115)
Diastolic blood pressure, mmHg 0.13 0.408 0.14 0.417 0.04 0.789 -0.06 0.664
(0.155) (0.166) (0.143) (0.145)
FBS, mg/dL 0.04 0.594 0.03 0.680 0.01 0.904 0.01 0.841
(0.067) (0.071) (0.061) (0.061)
Triglyceride, mg/dL 0.01 0.492 0.01 0.500 0.00 0.910 0.00 0.802
(0.012) (0.012) (0.011) (0.011)
HDL-cholesterol, mg/dL 0.19 0.117 0.21 0.101 0.20 0.081 0.19 0.097
(0.122) (0.127) (0.114) (0.112)
Metabolic syndrome management behaviors
Total score 0.47 0.002 0.42 0.008 0.41 0.004 0.44 0.001
(0.144) (0.155) (0.136) (0.134)
Subscale scores
Physical activity 1.35 0.003 0.87 0.086 1.47 0.000 1.45 0.001
(0.437) (0.500) (0.402) (0.398)
Weight control 200  0.094° -2.06 0.138° 252 0.024° -3.77 0.001°
(1.182)° (1.370)° (1.093)° (1.090)°
Dietary habit 0.47 0.044° 0.59 0.021° 033 0128 0.51 0.013
(0.229)° (0.251)° (0217)° (0.200)°
Alcohol consumption and smoking 292 <0.001° 2.18 <0.001° 261  <0.001° 200  <0.001°
(0.580)° (0.587)° (0.550)" (0.467)°
Stress management -0.36 0.743 -1.13 0.276 0.22 0.830 -0.41 0.619
(1.085) (1.030) (1.017) (0.820)
Sleep and rest 3.15 0.007 1.96 0.093 2.60 0.018 1.74 0.061
(1.139) (1.148) (1.077) (0.914)
Drugs and health management -2.70 0.022 -1.80 0.177 -2.52 0.022 -0.81 0.447
(1.158) (1.323) (1.085) (1.053)

Abbreviations: FBS, fasting blood sugar; HDL, high density lipoprotein; MELD, model for end-stage liver disease; SE, standard error; f, un-

standardized coefficients.

*Obtained from the multiple regression analysis after adjusting for age, gender, income, occupation, marriage, cared by others, donor type,

MELD, and fatty liver (%).
*Indicates significant associations.
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