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Fig.1 Flowchart of participant inclusion and exclusion
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Tab.1 Baseline characteristics of the study population by diabetes status x +s n( %)
Variables Total( n =6 913) Non-DM( n =5 792) DM(n =1 121) P value
Age ( year) 47.95 +£0.51 46.24 +0.52 60.01 £0.53 <0.000 1
PIR 3.01 £0.08 3.06 £0.08 2.63 +£0.07 <0.000 1
Vitamin B, ( pmol/L) 453.43 +6.52 450.00 + 7.17 477.69 +12.03 0.060 0
MMA 169.45 +2.18 165.73 £2.41 195.86 +5.21 <0.000 1
Log MMA 7.23 £0.01 7.21 £0.02 7.40 £0.03 <0.000 1
Gender 0.460 0
Male 3396 (48.95) 2 833 (48.75) 563 (50.35)
Female 3517 (51.05) 2959 (51.25) 558 (49.65)
Race 0.004 0
Mexican American 754 (7.53) 605 (7.38) 149 ( 8.60)
Non-Hispanic Black 1519 (10.01) 1210 (9.53) 309 (13.39)
Non-Hispanic White 3094 (70.41) 2 647 (71.01) 447 (66.12)
Other Hispanic 610 (5.31) 502 (5.30) 108 (5.45)
Other Race 936 (6.74) 828 (6.79) 108 (6.44)
Marital Status 0.900 0
Non-single 4 030 (63.06) 3371 (63.03) 659 (63.28)
Single 2 883 (36.94) 2421 (36.97) 462 (36.72)
Education < 0.000 1
< High school 429 (3.69) 281 (3.07) 148 (8.11)
High school 2 358 (30.23) 1915 (28.95) 443 (39.34)
> High school 4126 (66.08) 3596 (67.99) 530 (52.56)
Drinking <0.000 1
Never 909 (10.35) 725 (9.89) 184 (13.55)
Former 1187 (14.31) 846 (12.59) 341 (26.47)
Mild 2 406 (37.16) 2 047 (37.16) 359 (37.15)
Moderate 1087 (17.79) 992 (119.03) 95 (8.99)
Heavy 1 324 (20.40) 1182 (21.32) 142 (13.84)
LES 68.74 +0.42 70.71 £0.38 54.87 +£0.68 <0.000 1
LES8 factors
HEI2015 diet score 39.77 £0.72 39.75 £0.82 39.94 £1.31 0.910 0
Physical activity score 73.38 £0.86 75.89 +£0.84 55.69 £2.11 <0.000 1
Nicotine exposure score 72.20 £0.92 72.19 £1.03 72.26 £1.41 0.960 0
Sleep health score 82.87 £0.51 83.20 £0.54 80.54 £1.02 0.020 0
Body mass index score 60.86 +£0.70 63.69 £0.67 40.78 +1.30 <0.000 1
Blood lipids score 64.69 +0.69 65.28 £0.72 60.49 +1.35 0.002 0
Blood glucose score 86.06 £0.41 92.74 £0.25 38.80 +£0.81 <0.000 1
Blood pressure score 70.11 £0.64 72.89 £0.65 50.47 £1.25 <0.000 1
2 LE§ DM

Tab.2 Association between LE§ and DM

DM Crude model® Model 1° Model 2¢
OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

LES 0.93 (0.92-0.93) 0.000 1 0.93 (0.93-0.94) 0.000 1 0.93 (0.93 -0.94) 0.000 1
LES

0- <50 Ref Ref Ref

50 - <80 0.20 (0.19 -0.25) 0.000 1 0.21 (0.19-0.27) 0.000 1 0.24 (0.20 -0.29) 0.000 1

80 - 100 0.02 (0.01 -0.03) 0.000 1 0.03 (0.02 -0.04) 0.000 1 0.03 (0.02 -0.05) 0.000 1
P for trend <0.000 1 <0.000 1 <0.000 1

*Crude model: No adjustments; "Model 1: Adjusted for age sex and race; ‘Model 2: Adjusted for marital status education level PIR and alco—

hol consumption in addition to the adjustments in Model 1.
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Tab.3 Association between MMA and DM

DM Crude model® Model 1" Model 2°¢
OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

MMA 1.44 (1.32-1.57) 0.000 1 1.04 (0.94 -1.15) 0.489 4 0.99 (0.89 -1.10) 0.886 8
MMA

<120 pmol /L Ref Ref Ref

120 - <175 pwmol/L 1.04 (0.88 -1.22) 0.663 5 0.80 (0.67 -0.96) 0.014 3 0.80 (0.67 -0.96) 0.0153

175 - <250 pmol/L 1.46 (1.21 -1.75) 0.000 1 0.88 (0.72 -1.09) 0.244 9 0.84 (0.68 —1.04) 0.1150

=250 wmol /L 2.08 (1.71 -2.54) 0.000 1 1.02 (0.81 -1.28) 0.870 1 0.93 (0.73 -1.18) 0.537 8
P for trend <0.000 1 0.489 4 0.886 8

Crude model: No adjustments; "Model 1: Adjusted for age sex and race; “Model 2: Adjusted for marital status education level PIR and alco—

hol consumption in addition to the adjustments in Model 1.

2 MMA DM
Fig.2 Subgroup analysis of the association between MMA and DM
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3 LES.MMA DM
Fig.3 Smoothed curve analysis of LE§ MMA and DM
A: LE8 score and DM risk; B: Nonlinear relationship between LE8 score and DM; C: LogMMA and DM risk; D: Positive association between
LogMMA and DM.
4 MMA LE8 DM
Tab.4 Mediation analysis of MMA between LE8 and DM

Effect type Estimate 95% CI lower 95% CI upper P value

Total effect -0.168 793 -0.180 243 -0.157 194 <0.000 1

Mediation effect ( average) -0.002 539 -0.003 932 -0.001 375 <0.000 1

Direct effect ( average) -0.166 254 -0.177 677 -0.154 864 <0.000 1

Proportion mediated ( average) 0.015 042 0.008 150 0.023 125 <0.000 1
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Association between LES8 and diabetes and

the mediating role of methylmalonic acid
Ling Bingrui' > Huang Qihui' > Hua Tianfeng' > Yang Min' > Tang Lunxian' ’
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Abstract Objective To assess the association between Life eight ( LE8) scores and diabetes mellitus ( DM)
and to examine the mediating effect of Methylmalonic acid ( MMA) . Methods Based on cross-sectional data from
the 2011—2014 National Health and Nutrition Examination Survey ( NHANES)  weighted multivariable logistic re—
gression analyses were conducted to assess the association between the LE8 score and DM. A mediation model was
further constructed to evaluate the mediating effect of MMA. Results The weighted multivariable logistic regression
analysis showed a significant negative correlation between LES score and the risk of DM. After adjusting for poten—
tial confounders a 1-point increase in LE8 was associated with a 7% reduction in DM risk ( OR =0.93 95% CI:
0.92-0.93 P=0.0001). In contrast the level of circulating MMA did not show a statistically significant rela—
tionship with DM risk ( OR =0.99 95% CI: 0.89 —1.10 P =0.886 8) . Further subgroup analysis by age re—
vealed that in participants under 60 years of age circulating MMA levels were positively associated with DM risk
(OR=1.39 95%CI. 1.19 —=1.62 P <0.000 1). Mediation analysis indicated that circulating MMA levels
played a partial mediating role in the relationship between LLE8 and DM with a mediation ratio of 1.5% ( P <
0.000 1) . Conclusion High LE8 scores significantly reduce the risk of DM and circulating MMA levels may
play a role in this particularly among individuals younger than 60 years ( individuals <60 years of age) .

Key words diabetes mellitus; life’s essential 8; methylmalonic acid; mediation analysis; weighted multivariable
Logistic regression; national health and nutrition examination survey
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