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Abstract

Background: Early life famine exposure leads to metabolic syndrome and fatty liver disease, but the
effect on the risk of newly defined metabolic dysfunction-associated fatty liver disease (MASLD) is
unclear. The aim of this study was to analyze the impact of early life famine exposure to MASLD risk
by causally oriented acyclic graph (DAG). Methods: The data of 15,791 subjects with abdominal ul-
trasound examination in a physical examination center in Chongqing were analyzed. Participants
were divided into (born between January 1, 1953 and December 31, 1955), late childhood exposure
group (born between January 1, 1956 and December 31, 1958), infant exposure group, fetal expo-
sure group (born between January 1, 1959 and December 31, 1961) and non-exposure group (born
between January 1, 1962 and December 31, 1964). The unbiased adjustment set was obtained by
the DAG model. The results were adjusted using binary logistic and linear regression models. Re-
sults: The prevalence of MASLD in this population was 38.1%. However, men and women have op-
posite risks of MASLD in people exposed to famine. Compared with the non-exposure group, the risk
of MASLD was lower in the male fetal famine exposure group (OR = 0.688, 95%CI: [0.608 to 0.779],
P = 0.000) and the infant famine exposure group (OR = 0.673, 95% CI: 0.593 to 0.764, P = 0.000) and
late childhood exposure group (OR =0.628,95% CI: [0.537 to 0.735], P = 0.000). The risk of MASLD
in the late childhood exposure group of female was about 1.2 times higher than that in the non-
exposure group (OR = 1.236, 95% CI: [1.089 to 1.404], P = 0.001). Men who experienced famine
early in life had lower cardiometabolic risk factors for BMI, triglycerides, and high-density lipo-
protein, while women who experienced famine had higher fasting blood glucose. Conclusions:
Early exposure to famine may reduce the risk of MASLD in old age in men, but the experience of
famine in late childhood may increase the risk of MASLD in old age in women, and the difference
in risk between genders may be due to the different effects of famine experience on cardiometa-
bolic risk factors indicators in men and women. The differences between this study and previous
studies may be due to the differences in the degree of disaster damage between regions and the
different age stages of the study subjects, and further longitudinal studies are needed to explore
the trend of MASLD.
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Figure 2. The causal acyclic graph of the relationship between famine exposure and MASLD in early life
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Table 1. Characterization of the study population
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FR(Z) 59.15+£0.87  62.34£0.95 65.3+0.95 68.23 +0.95 81835.70  0.000
£ Fi(em) 161.85+7.89  160.1 +8.03 159.83 + 8.04 159.75 + 8.02 79.41 0.000
A HE (kg) 63.92+10.34  61.78+9.96 61.4+10.17 61.63 +9.81 68.55 0.000
BMI (kg/m?) 2432+£295  24.03+2.93 23.97+3.1 24.08 +2.95 13.35 0.000
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18.5 <BMI < 24 2875 (47.2) 874 (49.2) 1242 (51.1) 1077 (48)
>24 3118 (51.2) 863 (48.6) 1120 (46.1) 1115 (49.7)
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JUFEANIZES) 2929 (41.7) 947 (43.4) 1344 (44) 1249 (44.4)
1~2 R 2175 (30.9) 602 (27.6) 792 (26) 686 (24.4)
>3 K 1925 (27.4) 633 (29) 916 (30) 876 (31.2)
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Figure 3. Effect of early life famine exposure on CMRF-related indicators
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Table 2. Comparison of the risk of MASLD in the famine exposure versus the non-exposed group at different periods

F 2. TENMNTRESIEREEHN MASLD HIREEELR

o MASLD #4174 8% E 1) B B2
(%) OR (95% CI) P OR (95% CI) P
pstvs
fit) L% 40 874/2289 (38.2) 0.926 (0.841, 1.020) 0.118  0.941(0.854,1.037)  0.220
LA FE A 1124/3203 (35.1) 0.811 (0.744, 0.884)"  0.000  0.842(0.772,0.918)"  0.000
AR A 1085/2971 (36.5) 0.863 (0.79, 0.942)™* 0.001  0.906 (0.829, 0.991)  0.032
RN 2932/7328 (40.0) [Reference] [Reference]
FiE
fit) L% 40 437/1073 (40.7) 0.794 (0.692,0.911)*  0.001  0.802 (0.698,0.921)"  0.002
Yy LR FEH 542/1499 (36.2) 0.654 (0.579, 0.74)"" 0.000  0.688 (0.608, 0.779)"  0.000
AR A 512/1453 (35.2) 0.629 (0.555,0.712)*  0.000  0.673 (0.593,0.764)  0.000
RN 1793/3865 (46.4) [Reference] [Reference]
ik
fitt) L% 40 437/1216 (35.9) 1.145 (0.998, 1.313) 0.053 1.146 (0.998, 1.315)  0.053
LA FE A 582/1704 (34.2) 1.058 (0.936, 1.197) 0.365 1.063 (0.94, 1.203) 0.327
TR A 573/1518 (37.7) 1.237 (1.091, 1.403)*  0.001  1.236 (1.089, 1.404)*  0.001
RN 1139/3463 (32.9) [Reference] [Reference]
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M T AR REA, BrERG)LEFE4HOR = 0.840, 95% CI: [0.715, 0.987], P = 0.034). %l)L#FEL(OR =
0.673, 95% CI: [0.582, 0.779], P = 0.000) 1 # 4 1 J] 5% £ 41 (OR = 0.647, 95% CI: [0.549, 0.762], P = 0.000)1]
MASLD KSR EAR, 1 Lo AN 3 47 15 301 22 72 4L 8 MASLD FI XU i T AEZ B 41(OR = 0.647, 95% CI:
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