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Correlation between salt intake and non-alcoholic fatty liver disease in type 2
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[ Abstract] Objective To explore the correlation between salt intake and non-alcoholic fatty liver disease (NAFLD) in type 2
diabetes mellitus (T2DM) patients in northern China. Methods A total of 978 T2DM patients hospitalized in our department from
October 2016 to November 2018 were subjected in the study. They were assigned into non-NAFLD group (n=177) and NAFLD group
(n=801). Their salt intake was assessed by 24-hour urinary sodium excretion. The clinical data such as body mass index ( BMI),
diastolic blood pressure (DBP) , systolic blood pressure (SBP) , low-density lipoprotein cholesterol ( LDL-C) , total cholesterol (TC) ,
total insulin, glycosylated hemoglobin Alc (HbAlc) , fasting C-peptide and fasting blood glucose (FBG) were collected and analyzed.

SPSS statistics 17. 0 was used to analyze the data. After the factors with statistical significance screened out by univariate analysis, the
independent risk factors for NAFLD in T2DM patients were identified by multiple logistic regression analysis. Spearman correlation
analysis was employed to identify the correlation between salt intake and NAFLD. Results Spearman correlation analysis showed that
there was a positive correlation between salt intake and NAFLD in T2DM patients (r=0.129, P<0.001). The results of multiple
logistic regression analysis indicated that BMI (OR=5.321, 95%CI 3.514-8.057), HbAlec (OR=1.126, 95%CI 1. 006-1.260) ,
fasting C-peptide (OR=1.656, 95%CI 1.273-2.156), FBG (OR=1.697, 95%CI 1.060-2.717) and salt intake >10. 83 g/d
(10.83 g/d < salt intake < 14.52 g/d: OR = 2.181, 95% CI 1.225-3.882; salt intake > 14.52 g/d: OR = 2.140, 95% CI
1.167-3.926) were independent risk factors for NAFLD in T2DM patients ( P<0.05). Conclusion High salt intake (>10.83g/d)
is a risk factor for NAFLD in T2DM patients living in northern China.
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Table 1  Comparison of baseline data between two groups

Item Non-NAFLD group (n=177) NAFLD group (n=3801) V/7Z/X? P value
Age[ years, M(Q,, Q3) ] 54.0(46.0, 61.0) 55.0(48.0, 63.0) -1.818 0. 069
Gender( male/female, n) 80/97 347/454 0.208 0. 694
Hypertension[ n( %) ] 20(11.3) 108(13.5) 0. 608 0. 436
Smoking history[ n( %) | 54(30.5) 227(28.3) 0.550 0. 458
Alcohol drinking history[ n( %) | 44(24.9) 213(26.6) 0.131 0.718
Heart disease[ n( %) ] 23(19.7) 164(20.0) 3.850 0. 050
Diabetes[ year, M(Q,, 03) ] 6.0(2.0, 10.0) 7.0(2.0, 12.0) -0.617 0.537
BMI[ kg/m?, M(Q,, Q)] 22.95(21.45, 24.97) 25.93(24.21, 28.09) -10.751 <0. 001
Insulin[ 1U/d, M(Q,, Q5)] 16.00(0. 00, 29.00) 10.00(0. 00, 28.08) ~1. 144 0.252
SBP[ mmHg, M(Q,, Q3)] 130.0( 120.0, 150.0) 139.0(125.0, 152.0) -3.445 0.001
DBP(mmHg, x+s) 80.83+12.01 82.90+12. 62 -1.975 0.049
HbALe[ %, M(Q,, 03)] 8.00(6.58, 9.70) 8.40(7.20, 9.80) -2.171 0.030
C-peptide[ ng/ml, M(Q,, 05) ] 1.00(0.60, 1.68) 1.60(1.00, 2.20) -7.024 <0.001
FBG[ mmol/L, M(Q,, Q3) ] 8.03(6.49, 10.88) 8.88(7.26, 11.20) -2.546 0.011
LDL-C(mmol/L, x+s) 3.10+0. 84 3.02+0. 87 0.999 0.318
TC(mmol/L, x+s) 4.96+1.02 5.10+1.27 —-1.085 0.278
Na[ mmol/L, M(Q,, Q) ] 140.1(138.5, 142.2) 140.7(138.6, 142.2) -1.301 0.193
Cr[ mmol/L, M(Q,, Q5)] 58.7(52.0, 70.2) 60.90(49.9, 70.7) -0.448 0. 654
Sodium intake[ g/d, M(Q,, Q3)] 9.62(7.37, 13.15) 11.31(8.21, 15.05) -3.835 <0.001

NAFLD: non-alcoholic fatty liver disease; BMI: body mass index; SBP: systolic blood pressure; DBP . diastolic blood pressure; HbAlc: glycosylated
hemoglobin Alc; FBG: fasting blood glucose; LDL-C; low-density lipoprotein cholesterol; TC: total cholesterol. 1 mmHg=0. 133 kPa.
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Table 2 Salt consumption for the two groups [n(%)]
Salt consumption (g/d)
Group n
<7.98 7.99-10. 83 10. 84-14.52 >14.52
Non-NAFLD 177 57(32.2) 56(31.6) 35(19.8) 29(16.4)
NAFLD 801 185(23.1) 188(23.5) 207(25.8) 221(27.6)
NAFLD: non-alcoholic fatty liver disease.
&3 logistic B354 2 BUMEFR 5 & F NAFLD Hyfefa B =
Table 3 Multivariate logistic regression analysis of NAFLD in T2DM patients
Factor B SE Wald P value OR 95%CI
BMI 1.672 0.212 62.377 <0. 001 5.321 3.514-8.057
SBP 0. 306 0.234 1.707 0.191 1.358 0.858-2. 150
DBP 0.041 0.235 0.031 0. 860 1.042 0.658-1. 652
HbAlc 0.118 0. 057 4.260 0.039 1.126 1.006-1. 260
C-peptide 0.505 0. 134 14. 087 <0. 001 1.656 1.273-2. 156
FBG 0.529 0.240 4. 846 0.028 1.697 1.060-2.717
Sodium intake < 7. 98 g/d - - - - 1. 000 -
7.98 g/d<sodium intake < 10. 83 g/d 0.185 0. 266 0.484 0. 486 1.203 0.714-2.027
10. 83 g/d<sodium intake < 14.52 ¢/d 0.780 0.294 7.019 0. 008 2. 181 1.225-3.882
Sodium intake > 14. 52 g/d 0.761 0.310 6.042 0.014 2. 140 1.167-3.926

NAFLD: non-alcoholic fatty liver disease; T2DM: type 2 diabetes mellitus; BMI: body mass index; SBP: systolic blood pressure; DBP; diastolic blood
pressure; HbAlc: glycosylated hemoglobin Alc; FBG: fasting blood glucose.
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