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Dietary exposure to chromium and associated health risks in Chongqing
CHEN Jiahui', CHEN Jingrong’, FENG Ping’, CHENG Li*, QIN Mei*, LUO Shuquan’,
ZHANG Huadongz, HUO Jiao"?, LIAN Xuemei'
(1. School of Public Health of Chongqing Medical University, Research Center for Medicine and Social
Development, Chongqing 400016, China;2. Chongqging Center for Disease Control and Prevention,
Chongqing 400042, China)

Abstract: Objective The aim of this study was to evaluate the dietary exposure level of chromium (Cr) and its
potential health risks among residents of Chongqing. Methods Cr concentration data were obtained from the Food Safety
Risk Monitoring System, which included 2 780 Cr-containing food samples from nine categories in Chongqing from 2018 to
2021. Food consumption data were derived from the Chongqing Diet Survey Data of the China Health and Nutrition Survey
Project 2018 (3 d 24 h dietary recall surveys). A Monte Carlo simulation was used to estimate the dietary Cr intake levels
and the associated health risks. Results The average concentration of Cr in all foods in Chongqing ranged from 0. 013 9 to
0. 126 3 mg/kg, with a total detection rate of 40.6%. The average Cr concentration was highest in aquatic products,
followed by foods for special dietary use, leafy vegetables, and rice. The average daily dietary Cr exposure range of
Chongqing residents was 0. 683-2. 117 pg/kg body weight (BW ), and the dietary Cr exposure level (P95) of the high-food-

consumption population was 1. 165-3. 597 pg/kg BW. The average daily level of Cr exposure decreased with increasing
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age. The average daily exposure to Cr was highest for people aged 1-6 years and lowest for people aged >60 years. The

average exposure to Cr was higher in urban areas than in rural areas, and females had higher exposure levels than males.

Cereals and their products had the highest contribution to the total dietary Cr exposure of Chongqing residents, reaching

39.31%-49. 13%. The mean and maximum levels of exposure (P95) to chromium were less than one of the tolerable daily

intake in all age, sex, and regional groups. Conclusion The health risk of dietary Cr exposure among Chongqing residents

was low. The three main sources of dietary Cr were cereals and their products, vegetables, and meat.

Key words: Chromium; dietary exposure; risk assessment; Monte Carlo model
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Figure 1  Distribution of Cr exposure among different age groups
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2 RIRAFERY P A DN T % B AR A/ (pug/kg - BW)

Table 2 Probability distribution of chromium exposure among populations of different ages, genders, and residential areas/(pg/kg* BW)

! A (95%CT) P50 P95
LB MB UB LB MB UB LB MB UB

1~6 % 1.523(1.524~1.534) 1.823(1.817~1.829) 2.117(2.110~2.124) 1432 1712 1991  2.631  3.112  3.597
7~17% 1.106(1.102~1.110) 1.316(1.312~1.321) 1.527(1.522~1.533) 1.035  1.234 1434 1955 2306 2.664
18~59 % 0.734(0.731~0.736) 0.860(0.857~0.862) 0.986(0.983~0.989) 0.694  0.815 0937 1.251  1.449  1.651
>60 % 0.683(0.681~0.685) 0.806(0.803~0.808) 0.928(0.925~0.931) 0.646 0764 0.882  1.165 1353  1.547
B 0.843(0.839~0.847) 0.989(0.984~0.994) 1.135(1.129~1.141) 0.739  0.869 0.999 1.675 1950 2.231
ok 0.725(0.722~0.728) 0.856(0.852~0.859) 0.987(0.983~0.991) 0.659  0.779 0.900 1338  1.565 1.796
] 0.780(0.792~0.799) 0.933(0.929~0.937) 1.072(1.067~1.076) 0.722  0.848 0975 1.482 1.720  1.966
F3n) 0.777(0.773~0.781) 0.918(0.913~0.923) 1.058(1.053~1.063) 0.678  0.802 0926 1547 1.814 2.083
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Figure 4  Contribution rate of different types of food to dietary

Cr exposure
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