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Comparative study on dietary consumption of nuts among residents living in coal-burning
endemic fluorosis area YANG Sheng*, TAO Na? LUO Ming-jiang*, ZHAO Xun®, ZHANG Yuan-mei*,
LIU Jun® (1.Preventive Medicine Laboratory, Zunyi Medical University, Zunyi, Guizhou 563000,
China; 2.Department of Pharmacy, Affiliated Hospital of Zunyi Medical University, Zunyi, Guizhou
563000, China; 3.Department of Chronic Diseases, Center for Disease Control and Prevention of
Zhijin County, Zhijin, Guizhou 552100, China)

Abstract:

[Objective] Edible nuts are rich in unsaturated fatty acids, protein, vitamins, phytochemicals, and
magnesium. Many studies have found that nuts play important roles in preventing chronic diseases
related to oxidative stress, an important pathogenesis of fluorosis. However, no epidemiological studies
on the relationship between nuts and coal-burning endemic fluorosis have been reported. Therefore,
the present study aims to compare nuts intake among residents in coal-burning endemic fluorosis area.

[Methods] This cross-sectional study conducted in Zhijin County of Guizhou Province included
699 participants at 18-60 years of age. The participants with dental fluorosis and/or skeletal
fluorosis were assigned into fluorosis group, and those without into non-fluorosis group.
Structured questionnaires were delivered to collect general sociodemographic status, lifestyle,
and coal-burning related lifestyle through face-to-face interview. A 75-item food frequency
questionnaire was used to assess habitual dietary intake in the past year, especially nuts including
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peanuts, melon seeds, walnuts, almonds, pistachios, sesame, and cashews. Logistic regression was used to analyze the relationship
between nuts intake and coal-burning endemic fluorosis.

[Results] There were 478 patients with fluorosis and 221 healthy residents without fluorosis in this cross-sectional study. The fluorosis group
showed older age, higher urinary fluoride level, and more proportion of roasting gains by burning coal (P<0.001), but nevertheless lower
levels of household income, education level, and intakes of vegetables, fruits, total unsaturated fatty acids, magnesium, vitamin A, and
vitamin E than the non-fluorosis group (P<0.05). The average nuts intake of the fluorosis group (8.43 g/d) was lower than that of the non-
fluorosis group (27.77 g/d) (P<0.001). The univariate logistic regression analysis showed that nuts intake was inversely associated with coal-
burning endemic fluorosis (Pyend < 0.001). After adjusting for general sociodemographic status, coal-burning related behaviors, nutrients, and
food, a similar association was observed (Pyend<0.001). Compared with the lowest quartile of nuts intake, the ORs and 95%Cls of Psy-P;s and
P25-P1go were 0.27 (0.15, 0.49) and 0.19 (0.09, 0.39), respectively (P<0.001). According to the sensitivity analysis on dental fluorosis and skeletal
fluorosis, there was a significant dose-dependent inverse relationship between either dental or skeletal fluorosis and nuts intake (Pyend<0.001).

[Conclusion] In the coal-burning endemic fluorosis area, fluorosis patients’ nuts consumption is remarkably lower than healthy residents’.

Keywords: nuts; coal-burning endemic fluorosis; cross-sectional study; dental fluorosis; skeletal fluorosis
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Table 1 Basic characteristics of residents living in coal-burning
endemic fluorosis area in Zhijin County of Guizhou in 2015

EFHEA (n=221)

Non-fluorosis group

FmPEA (n=478)
e Fluorosis group

Variable AN MIRREE (%) A% Hapkkt (%)
Number Proportion Number Proportion

451 (Gender) 0.432

B (Male) 210 43.9 90 40.7

Z M (Female) 268 56.1 131 59.3
IETRIRTS (Marital status) 0.003

LEHETY ]

l‘\;ljjlii:ezdmoﬁohabitated 41 86.0 181 81.9

fjfrifg%widowed = 2ol s £2

FKIE (Single) 16 33 22 10.0
KEABABN (T)
Household monthly income 0.004
per capita (yuan)

<500 36 7.5 3 1.4

500~ 178 37.2 91 41.2

2000~ 208 436 91 41.2

6000~ 56 11.7 36 16.3
ZHEZRE (Education level) <0.001

X E (llliteracy) 255 53.3 74 335

/N2 (Primary school) 159 333 71 32.1

#7 (Middle school) 54 11.3 50 22.6

Eglffsléjor above 10 21 26 118
JRRIFRSE (Fuel type) 0.002

R4 (Raw coal) 288 60.2 137 62.0

IR (Mixed coal ) 116 24.4 32 14.5

4% (Firewood) 11 2.3 13 5.9

Hth (Others) 63 13.1 39 17.6
TR4#E (Smoker) 190 39.7 74 335 0.112
IREZ (Alcohol drinker) 147 30.8 65 29.4 0.707
B ARZE (Passive smoker) 320 66.9 160 724 0.148
RZ52 (Tea drinker) 188 39.5 93 37.6 0.625
Eff:i fﬁ%ﬁiirams 291 60.8 106 48.0 0.001
i%‘ffiiﬁﬁ’in 440 92.1 210 96.8 0.088
BEFERIFKE 338 70.7 194 950  <0.001
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#027.77 (10.88, 60.29) g/d (P<0.001), WK 2, A<HF
REMANRIBANRREEHGFITEFEHES 100g R
REEHF21.0g. BERA51.5g. HEZEE45.2mg. 15
75.1mg. £ 246.85mg. BAE ~ 2 31.55mgo
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R2 015FFMERSEMBERRPSHXABRERIEFRERBYBALLE (M (Ps, Pss)]
Table 2 Comparison of nutrients and food intakes between fluorosis and non-fluorosis groups living in coal-burning endemic fluorosis
area in Zhijin County of Guizhou in 2015

T & (Variable) #0354 (Fluorosis group) JEEE4E (Non-fluorosis group) P
SBEE (Total energy, ki/d) 11112.70 (8390.59, 14659.81) 10678.12 (8463.94, 13469.63) 0.332
U282 (Nuts, g/d) 8.43 (3.56, 25.98) 27.77 (10.88, 60.29) <0.001
BEE5 (Dietary calcium, mg/d) 446.05 (316.16, 649.65) 484.10 (334.93, 712.10) 0.055
F 5 (Roasted chili, g/d ) 5.72 (2.45, 14.23) 5.91 (2.43, 12.67) 0.738
1= (Potato, g/d) 64.384 (25.753, 133.918) 53.568 (20.088, 128.767) 0.106
B3 (Vegetables, g/d) 256.460 (157.350, 407.655) 295.050 (189.337, 477.962) 0.014
K& (Fruits, g/d) 53.815 (23.540, 102.177) 69.730 (31.215, 149.130) 0.003
%S (Meat, g/d) 126.79 (73.36, 203.18) 140.06 (74.64, 235.58) 0.175
&3 (Eggs, g/d) 8.67 (2.89, 26.04) 15.04 (4.34, 30.09) 0.014
3 (milk, g/d) 3.42 (0.000, 28.73) 8.21 (0.000, 36.000) 0.001
HF (Fish and shrimp, g/d) 0.39 (0.000, 3.11) 1.56 (0.000, 5.54) 0.001
AEZEH (Soy protein, g/d) 9.32 (4.82, 17.89) 12.24 (6.37, 23.33) 0.001
SBARMFNAERHER (Total unsaturated fatty acid, g/d) 59.80 (44.71, 83.82) 77.29 (54.99, 104.88) <0.001
# (Magnesium, mg/d) 416.53 (331.15, 566.13) 565, 99 (390.65, 741.56) <0.001
2KHAZ ~E (Carotenoids, mg/d) 2335.73 (1478.68, 3728.48) 3313.45 (1802.18, 5354.49) <0.001
S EEEFZE (Total flavonoids, mg/d) 54.96 (29.02, 108.97) 73.93 (35.91, 159.90) 0.001
#EHEZ A (Vitamin A, mg/d) 650.42 (425.61, 965.03) 864.55 (561.51, 1444.02) <0.001
#4EZE (Vitamin E, mg/d) 36.21 (26.28, 51.75) 49.13 (33.59, 66.34) <0.001
2.3 RBREERIEBIEHEZM logistic BT FENX (BERIP<0.001) ; EE 2, 3.4/, @ Q

DEEEREZRREBYHNEDMUBANE (Ps= ARORKME ISUCIKABHRITEEN (BHEKRI P<
1.39g/d, Ps,=7.39g/d, P;s=21.29g/d) , D BVEHEMBIZE  0.001). BRPED NEIF (458 A) MIEBIE (231
MITRAZ DN 448 (Q:-Q.) F1T logistic [B]YF 53 #7o N) H—F#HT logisticBAD LI, ERERPS
logistic[E/INHAZMBRBAESHIEREFREEN B, BIBLET Q. 4H, Q.. Q.89 0R KME 95%CI9H
MBx, 5QB18LE, Q. QBN ORKME IS%CIBEHIT AITFEERNX (BHEKRK P<0.001), K3,

R3 2015FR/MEREBMERRPSHEXAFRRRBAEABNEBRNI [OR (95%C)) ]
Table 3 Risk of fluorosis among residents with different nuts intakes living in coal-burning endemic fluorosis area in Zhijin County of
Guizhou in 2015

A8 (Number) 181 (Model 1) =82 (Model 2) 1223 (Model 3) 1584 (Model 4)
5% (Health outcome)
J&{514R (Case) XFERZH (Control) OR 95%CI OR 95%CI OR 95%Cl OR 95%CI
&3 (Fluorosis) Q 149 25 1.00 — 1.00 — 1.00 - 1.00 -
Q 142 33 072 0.41~1.27 067 038~1.21 0.52 0.26~1.03 0.68 0.37~1.27
Qs 104 71 025  0.15~0.41 026  0.15~0.44 0.22 0.12~0.42 0.27 0.15~0.49
Q. 83 92 0.15  0.09~0.26 0.18  0.10~0.30 0.15 0.08~0.29 0.19 0.09~0.39
FBIZF (Dental fluorosis)  Qu 145 29 1.00 — 1.00 — 1.00 — 1.00 —
Q 137 38 072 0.42~1.23 0.68  0.39~1.18 0.67 0.39~1.18 0.71 0.39~1.27
Qs 97 78 0.25  0.15~0.41 0.26  0.15~0.43 0.28 0.16~0.47 0.28 0.16~0.49
Q 79 96 017  0.10~0.27 0.19  0.12~0.32 0.21 0.12~0.35 0.23 0.12~ 0.44
FBE (Skeletal fluorosis)  Qu 85 89 1.00 — 1.00 — 1.00 — 1.00 —
Q 70 105 0.69  0.46™1.06 0.65  0.42~1.00 0.66 0.42~1.03 0.59 0.36~0.96
Q; 49 126 0.14  0.26™0.64 0.41  0.26™0.65 0.41 0.23~0.66 0.35 0.20~0.59
Q 27 148 019  0.12°0.32 020  0.12~0.35 0.20 0.12~0.35 0.16 0.08~0.34

CE] Bl HRSHR, B2 BEXK logistic B3R ; RE2 | RIELSEEE. HEFHHE BEERR. KREBN. XUKT) RITHRZE (RIE. #
ORI TRER. IRE) ; A3 EIRE 2 MR EH— P RIEERS. TERBAERATSHEXEFH (BT ERRRPLER.
REERETER. EEEAKAMEERE) HRASE RE 4 FRAEM EH—PREBANERER (2. B KR A% BE.
495, BiF. KEER. S FBMAEMEL. B KT MR, SEME. #EFA SR BAE, FIERBHEINIYH P<0.001,

[Note] Quartile 1 is the reference quartile. Model 1: Univariate logistic regression analysis; Model 2: Adjusting for total energy, sociodemographics (marital
status, household income, and education level), and behavioral factors (smoking, passive smoking, alcohol drinking, and tea drinking); Model 3:
Adjusting for calcium intake, roasted chili consumption, fuel type, fluorosis-related lifestyle (use of an improved oven, preparing dry corn, roasting
grains with coal), and urinary fluoride in addition to the variables adjusted in Model 2; Model 4: Adjusting for dietary and nutrients intakes (potato,
vegetables, fruits, meat, eggs, milk, fish and shrimp, soy protein, total unsaturated fatty acids, magnesium, carotenoids, total flavonoids, vitamin A,
and vitamin E) in addition to the variables adjusted in Model 3. All Pyenq<0.001.
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