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Abstract;  [Objective] To assess the effects of cardiovascular risk factors (CRF) as well as their interaction and clustering
pattern on the risk of nonalcoholic fatty liver disease (NAFLD). [Methods] A cluster sampling survey was implemented in the
population aged between 35 and 74 years old, who were from 12 organizations and underwent health examination in Guangdong
General Hospital. Questionnaire, anthropometric, blood biochemistry and hepatic ultrasonographic measurements were conducted.
Then all the diagnosed NAFLD patients were recruited as cases, with occupation- and sex- and age-matched non-NAFLD subjects as
controls. Binary logistic regression analysis was performed to identify the associations of CRF and their clustering pattern with NAFLD,
and the interaction analysis was assessed by means of an additive effect model. [Results] A total of 1191 subjects, with 353 NAFLD
patients and 838 non-NAFLD subjects were analyzed. After adjustment for the demographic factors, positive relations were observed
between NAFLD and obesity, hyperglycemia, dyslipidemia, elevated blood pressure, abnormal alanine aminotransferase level,
hyperuricemia and total cholesterol level, respectively; while regular exercise was negatively associated with NAFLD. = Significant
positive interaction relationship was found between body mass index (BMI) and fasting glucose, with its relative excess risk due to
interaction, attributable proportion due to interaction and synergy index (95% CI) were 7.562 (1.496~13.628), 0.636 (0.434 ~
0.839) and 3.278 (1.720 ~ 6.248). Compared with subjects without any CRF, the odds ratios (95% CI) for NAFLD in those with 1 to 5
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CRF were 2.04 (1.17-3.54), 6.18 (3.62-10.55), 10.45 (5.95-18.35), 28.94 (13.97-59.98) and 33.68 (11.47-98.92), respectively,
which showed a dose-response relationship. [Conclusion] CRF were closely associated with NAFLD, and the clustering of CRF could

increase the risk for NAFLD. There might be positive interaction between BMI and fasting plasma glucose on the effect of NAFLD.

Key words: nonalcoholic fatty liver disease; cardiovascular disease; clustering of risk factors; interaction; case—control study
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Table 1 Demographic and clinical characteristics of subjects with and without nonalcoholic fatty liver disease

[+s or M(Q~Qy) orn (%) ]

Characteristics NAFLD (n = 353) Controls (n = 838) Statistics P
Male gender 250(70.8) 553 (66.0) x> =2.639 0.104
Age /years 49.8+9.5 50.1 £ 10.0 t=-0.577 0.564
Occupation x> =5.352 0.499

Government & institution staffs 45(12.7) 108(12.9)

Workers 123(34.8) 289(34.5)

Office clerks 33(9.3) 61(7.3)

Financial & accounting staffs 34(9.6) 66(7.9)

Technicians 20(5.7) 37(4.4)

Business & service employees 19(5.4) 57(6.8)

Retirees 79(22.4) 220(26.3)
Current smoker 107(30.3) 224(26.7) x> = 1.587 0.208
Current drinker 49(13.9) 132(15.7) x> =0.675 0.411
Regular exercise 92(26.1) 267(31.9) x> = 3.967 0.046
Body mass index/ (kg/m?) 26.1 £ 2.7 23.1+2.5 t =18.023 < 0.001
Systolic blood pressure/mmHg 137 + 17 130 + 17 t=5.969 < 0.001
Diastolic blood pressure/mmHg 83+ 11 78 £ 10 t=7.358 < 0.001
Fasting plasma glucose/(mmol/L) 5.65 £ 1.96 5.01 £ 1.27 t=5.615 < 0.001
Triglycerides/ (mmol /L) 2.16 £ 1.66 1.46 + 1.14 t=7.286 < 0.001
Total cholesterol/(mmol/L) 5.60 = 1.00 5.39 £ 0.97 t=3.418 0.001
HDL-cholesterol/ (mmol/L.) 1.19 £ 0.24 1.34 £ 0.34 t=-8.975 < 0.001
LDL-cholesterol/ (mmol /L) 3.47 +£0.93 3.28 £ 0.86 t=3.492 < 0.001
Alanine aminotransferase/ (IU/L) 29 (22 ~43) 21(17 ~27) Z=11.130 < 0.001
Uric acid/ (pmol/L) 406 + 89 363 + 85 t=7.933 < 0.001
Numbers of CRF 25+1.2 1.3£1.1 t=16.191 < 0.001

NAFLD ; nonalcoholic fatty liver disease; HDL: high—density lipoprotein; LDL: low—density lipoprotein; CRF; cardiovascular risk factors.
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Table 2 Analysis on the association between nonalcoholic fatty liver disease and cardiovascular risk factors

Factors

Univariate analysis

Multivariate analysis"

OR(95% CI) P OR(95% CI) P

Regular exercise 0.75(0.57 ~ 0.99) 0.046 0.73 (0.53 ~ 1.00) 0.049
Total cholesterol 1.25(1.10 ~ 1.41) 0.001 1.19 (1.01 ~ 1.40) 0.042
LDL-cholesterol 1.28(1.11 ~ 1.48) 0.001 - -
Elevated ALT 5.01(3.53 ~7.12) < 0.001 2.81 (1.86 ~4.24) < 0.001
Elevated uric acid 2.39(1.85 ~3.09) < 0.001 1.50 (1.10 ~ 2.03) 0.010
Increased body mass index® 6.39(4.86 ~ 8.39) < 0.001 4.37 (3.24 ~5.90) < 0.001
Elevated blood pressure® 2.39(1.84 ~ 3.10) < 0.001 1.56 (1.13 ~2.15) 0.007
FElevated fasting glucose® 3.49(2.56 ~ 4.77) < 0.001 2.19 (1.49 ~3.21) < 0.001
Elevated triglyceride® 3.34(2.57 ~ 4.33) < 0.001 2.02 (1.47 ~2.79) < 0.001
Decreased HDL-cholesterol® 2.04(1.55 ~2.70) < 0.001 1.61 (1.13 ~2.31) 0.009

OR: odds ratio; CI: confidence interval. 1) Adjusted for sex, age, occupation; 2) Asia—pacific criteria for obesity (BMI>25

kg/m?); 3) International Diabetes Federation criteria for metabolic syndrome.
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Table 3 Interaction analysis between obesity and elevated fasting glucose on the effect of nonalcoholic fatty liver disease

Univariate Multivariate"

BMI FPG

OR (95% CI) P OR(95% CI) P
<25 kg/m? < 5.6 mmol/L 1.00 - 1.00 -
= 25 kg/m? < 5.6 mmol/L 4.90 (3.59 ~ 6.67) < 0.001 3.80(2.72 ~ 5.30) < 0.001
<25 kg/m? =5.6 mmol/L 1.76 (1.06 ~ 2.94) 0.030 1.52(0.88 ~ 2.65) 0.136
= 25 kg/m? =5.6 mmol/L 19.50 (11.87 ~ 32.03) < 0.001 11.88(6.95 ~ 20.32) < 0.001
OR: odds ratio; CI: confidence interval. 1) Adjusted for sex, age, occupation, regular exercise, total cholesterol, abnormal ALT level,

hyperuricemia, elevated blood pressure, and dyslipidemia.
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Fig.1 Prevalence and odds ratio of nonalcoholic fatty
liver disease in subjects clustering different numbers of

cardiovascular risk factor
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