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Relationships between prevalence of fatty liver and dietary patterns among workers in Datong
Coal Mine Group MA Kai-Ii*, WANG Hui*, HUANG Jian-jun?, SUN Chen-ming®, QIAO Nan', ZHANG
Hai-xia®, WANG Tong" (1.Department of Health Statistics, School of Public Health, Shanxi Medical
University, Taiyuan, Shanxi 030001, China; 2.General Hospital of Datong Coal Mine Group,
Datong, Shanxi 037003, China)

Abstract:

[Objective] Fatty liver has become the second largest liver disease, and is related to a variety of
chronic diseases. The aim of this study is to estimate the prevalence of fatty liver among workers
in Datong Coal Mine Group and assess the associations between fatty liver and dietary patterns.

[Methods] A total of 3548 workers in Datong Coal Mine Group were selected by two-stage
stratified random sampling method. General information survey, dietary investigation, fatty liver
diagnosis, and anthropometric evaluation were conducted. Dietary patterns were extracted and
named by varimax rotation of exploratory factor analysis, and the relationships between fatty
liver prevalence and dietary patterns were analyzed by logistic regression.

[Results] There were 3039 male and 509 female workers enrolled in the study. The prevalence
rate of fatty liver in the selected workers was 32.98% (n=1170); the prevalence rates in male
workers (34.52%, 1049/3 039) and female workers (23.77%, 121/509) were significantly different
(P<0.001). Both male and female coal mine workers showed four dietary patterns: “red meat
and viscera, ” “traditional, ” “high salt, ” and “fruit and rice” for males; “poultry and red meat, ”
“high salt and high energy, ” “high protein and fruit, ” and “staple and vegetable” for females.
The cumulative variance contribution rates of males and females were 35.00% and 37.56%,
respectively. The results of logistic regression analysis showed that after adjusting for the
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covariates such as age, body mass index, physical activity level, and marital status, the dietary patterns of “red meat and viscera” (adjusted
OR=1.33, 95%Cl: 1.02-1.74) and “high salt” (adjusted OR=1.32, 95%C/: 1.01-1.71) versus “fruit and rice” still had statistical significance
in male workers; in female workers, the OR values of the other three dietary patterns were not statistically significant versus “staple and

vegetable”.

[Conclusion] The influence of different dietary patterns on the prevalence of fatty liver may have gender differences. The dietary patterns
of male coal mine workers are closely related to fatty liver; therefore, improving dietary structure is one of the important measures to

prevent fatty liver.

Keywords: coal mine worker; fatty liver; dietary pattern; factor analysis
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Bm = R TEIR IR, 5o EAXIRA, WRIE.
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HTFRAZTABPARZSHEEM, RIBXXEA
FHSEIRE R ATV TRHA BRE 1 31.8% 1, ERIFIRE
H2.9%BIER T, B PASS 1.0 I EELASE N
4029 A\, BEEREHNEZEMEMERIER, RERKE
FREE SRS KH4400 Ao ZHEFT K B M E&
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HEX 10 M EARMNIEY RAIAHMERE, BIFRES
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5, NEZE)98.66%, BIFRBEYVIIRFEERREMNRE
SHRRER, BYINE 354810, BYUEN 81.73%.
ARFEI T UAERAKFRIEZARH. BEHF
96H1, FTBEMRMRXNRIIEE T HIBRIE R,

1.2 Fi&

121 —HlELEE XBETMZTN—KRERE
TR, BERNBEEET TANER. M3, BEK
THEREE. TETEXE KEARNA. BEEFR
. EPrEFI7ETNIRIE (International Physical Activity
Questionnaire, IPAQ)« T HH. TRIE. IREKRFHE X
=80

122 BEREESTN XABTRITHFEEES
¥ 47 = A 7 8] % (Semi-quantitative Food Frequency
Questionnaire, SQFFQ) , TAERY T AL—5F3K 2048
BYNEHSXBANE. AR (BX/SE/8R/
BE/FIZ) MHFRXE UPREERBRBESIFROE
FSREFRBIN (PEEYIM S R) (2009 FHR) W2
NEIE, HESESMBYIERIBERAE RYMHE, X
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. TR, B, MR . FEEM
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1.2.3 [ERERTZET  1RIB 2010 FHREEF AR
FoREMFIERERZAHEITH (GEERE %R
BRMERFRI2IT38R) HITRERERATIZHT ¥, 2 BER
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RE/BE%S RRBEEBRFABMIIREHRITHE
BMI<18.5 kg/m> N{AE I K, 18.5~23.9kg/m* NIEE,
24.0~27.9kg/m> FBE, > 28.0kg/m> I AERE 141,
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MEMER, M PAER, NEEEEREEFTHA
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KA HITHRITRR, MARNLLRRA
YR, MFEFIXTEBRIMLR, XRARH
Cochran-Armitage 88 #1010, AT ARIEFE 28 7]
EEFTEXMIMBEER, SHERETMNZIERERES
BRNPORFMARMEIEXEE ", SERAREREMN
HF o, AAERAREEZRBERRR. AF5H
ME—MMENRGIEMNEXIXRANTF, HFIZE
XHEXXAZNERDM AN A HEF, HAX
LEAHREFREBRERBIEG ZBINAEX SN A E
XENZ TR DALY ERITEFOE, 7
FH Kaiser’s measure of sampling adequacy (MSA) %t it
ENHRIIEESTESMEF O, MSASG I+ EHE
1, REAZEEIVAEX MR, RETEHESSH
HF o, BEINAE KT 0.6 Me] LUHITEF 2.
ZEVHER (eigen value) >1. BEE. BMHENE
BYHHERFHE, RIEEFH A (factor loading)
>03 MBI RFRGZERRI NiEEAHEF
ETARRE M, B B ER AR EHITE Fhei%. #
RAEFA AT USIHESMIRNKRERRRBRER
PHRAFED, AFEIHES, RNZAARWREMN

mFZEERER. BT AREMIINERERIETEER
B, FRAAHARAREERF O 5IRENSE M4
ML MIETIRTITNERER. REMAREERERMZEH
% logistic B3Rt A EIRERIE N SRR Z [BIRIAE X
4, 157K a=0.05,

2 4
2.1 —fRIER
EWRAEWN3I48 B KERYT EFARIH, B
MENTHE3039%, LHERTHS09E ; FHEFERRA
(41.87+8.63) %, FE i <35% . 35~ % M 45~ % WIER T
251755 869 . 1290211389 &, 3548 RER T, fig
BE BTG 279 32.98% ; B MRS BH T H = (34.52%)
B2 & F &M (23.77%) (P<0.001) ; <35. 35~ 45~
% =0 ANBRIRE AR AT (B & 52 51 /9 25.89%. 30.00%
M 40.17% ; TOBE &2 ABERY 41.23%, HARSAGAT
G H 2 )9 36.71% ; TRHEE S S ABERY32.95%, H
RSB AT ROIC R 1 38.49% ; (AE IR, (RAEIEH.
HBE. FERE IR BA AT & 52 579 0.00%. 6.38%.
39.64%. 81.42%. HEWNRH—MRKIB RN T 1, HH,
FRE. MR BT, TBETERE. BB, X
FERM M RARAEBEBFREERERBRITFERX
(P<0.001),

K1 KEETERARITEERFQEIER (h=3548)
Table 1 The prevalence of fatty liver among workers in Datong
Coal Mine Group

o BEBAAT
ﬁli Fatty liver
b= A# Zr b
Item sample THAZL (n) HHEZ (%)
size Number of  Prevalence
patients rate
8 (%) (Age, years) -7.36 <0.001
<35 869 225 25.89
35~ 1290 387 30.00
45~ 1389 558 40.17
145! (Gender) 22.78 <0.001
& (male) 3039 1049 34.52
%Z (Female) 509 121 23.77
SHERE (Education) -042 0670
MHRRUT
1006 334 33.20
Middle school and below
EHRES
2131 1 2.4
Technical school/high school 2 & s
ARRELE 411 145 35.28

Bachelor or above
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#R1
. RERRAT
HE Fatty liver
=S| A 2z P
Item sample T2HAZK (n) HHE (%)
size Number of  Prevalence
patients rate
SEIRROS (Marital status) 14.14 <0.001
B4 (Married) 3336 1119 33.54
T iz AN
%&E‘ / E{%/ﬁj = 60 22 36.67
Divorced/widowed/separated
KIE (Single) 152 29 19.08
FET A (Working type) -3.82 <0.001
Eﬁsjﬁgi . 948 254 26.79
Heavy physical activity
2. *
RATIRE 1755 620 35.33
Light physical activity
BEE A E 845 296 35.03
Mental labor
- _
E
FEERWN () 019 0.850
Family monthly income (Yuan)
<4000 907 293 32.30
4000~ 1522 518 34.03
6000~ 1119 359 32.08
TJ# (Smoking) 0.54 0.464
7 (No) 1468 474 32.29
2 (Yes) 2080 696 33.46
TRE (Alcohol) 15.67 <0.001
7 (No) 2085 633 30.36
2 (Yes) 1463 537 36.71
IRE (Tea) 24.02 <0.001
% (No) 2379 720 30.26
2 (Yes) 1169 450 38.49
EAEEARE 132 0.190
Physical activity level
2E (Low) 320 111 34.69
E (Moderate) 994 341 34.31
&EE (Vigorous) 2234 718 32.14
BMI (kg/m?) -33.73 <0.001
<185 66 0 0.00
18.5~23.9 1410 90 6.38
24.0~27.9 1453 576 39.64
> 28.0 619 504 81.42
&1t (Total) 3548 1170 32.98

[3E] a : Z{E/E 75 Cochran-Armitage H2 B 10ILIFEIT £,

[Note] a: Z values are from Chi-square Cochran-Armitage trend test.

2.2 REERER

Y EEHITIRW, BEHEMLZER MSA FitE5 5!
790.68#10.66, IRIBFFEIR (eigen value) >1. BEAE.
BYEEENESEN, BEMMLZMIR T &R NAF,
RRTEEDH 7/ 35.00% F 37.56%. &5 HFH A
(factor loading) >0.3. B R M HMINB XK, &

HARDIEWN TS  WFEMEFIRT, BF 11U
HFA. AL BRAZFAFIRAE, 2N BAN
FEE - BERRL ; AF 2 LS NEEH. BE.
BN BRESENE, BN EREBEREN
FILURSE. BHIFE. MEAE, GR AN ShE iR
BIER ; BAF 4 LFREKR, K. EFMFERAE,
RN KRAKE BEEER W FLMEETRT,
HAF1UBAR. FF¥A. BFRAFAGRAAE, H2H
“BEREERERER ; FAF 2 LIRS, B, Mm%,
EX CHIEEBNEXRYAE, RN SHEEE
S EARN ; BF3IUT R, T MEkE.
KRBEEMFRAE, 2N ESEEKREER
R, AF4LUNEEY. FEERMAKAE, &
BHEBERXEERERN, FIR2 BHIETR
THEF 48 KRAKE” ERENL, BRTF“EA
AREERHHRi M S8 —ME|ER, A8k
EEBFNFRIPER ; B8, KERIH, AF48
“FREXEERERER, HRT‘BERAE =5
2R M BEAKRE ERER, fIaE2iER5AT
HRIPAR, FRUUEESTEUEF 4 hEER,
2.3 BuEaER ST EREREE logistic[E
Y3531
DHLEREEMLZEETRININEAFE
o, BRAFEIRaNEREX NN ETEN
BEEER, FOUETF4+ SR, SEREXELS
3/NIE T & 3# N logistic[B]YAREY, LER MK 3, £ 8
MR IR T, BEE logistic @3N E R, B
FRRAKEERER, EARNMREERIER
BV B LE (odds ratio, OR) Kz E 95%CI B] {5 X ja]
(confidence interval, CI) 791.57 (1.26~1.94) , “{E458Y”
BEEEN 134 (1.08~1.67), “SHEEEERXR
1.47 (1.19~1.81) , ¥ EPEMHAF B REKR AR, #—F
BEFRE, ‘BARRELE EERANARZ R MHE
95%CI /9 1.54 (1.24~1.92) , “E A" EEIEN I 1.40
(1.13~1.73) , B ZRERT B REREER, “F5HE " &
BREINEERITER N BEEH. BMI. KT17E5.
B RETEG, ZAERZE logisticBANDMERE
™ “BANERBRRET [1.33 (1.02~1.74) ] &
A AR [1.32 (1.01~1.71) ] MARABERKITE
BX, MAEXMETIRIH, EXF  EREXRE &
BEN, BERENZEAR logistic Bl)AR R B IN =T
BERM R BV LS ITEE N,
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®2 KRR EER e ErRBERENE FHE (h=3548)

Table 2 Factor loadings of dietary patterns among Datong Coal Mine Group workers after factor rotation

B14% (Male) 2% (Female)
=N A = =
AW (Food) oy, femm mER aookm RO BREERS BRATAS SERER
Red meat and (n=.7.25) (’.7=809) (-n=788)‘ Poultry and  High salt and High protein Staple and
viscera Traditional High salt  Fruit and rice red meat high energy and fruit vegetable

AR# (Rice) 0.09 -0.40 0.11 0.52 0.25 -0.04 0.12 -0.45
/NEZEH (Wheat flour) -0.10 0.57 0.00 -0.22 0.02 0.06 -0.18 0.74
Z&#R (Cereal) -0.07 0.26 0.10 0.49 -0.14 0.24 0.37 -0.21
Z2£ (Potato) -0.07 0.47 0.17 0.13 -0.06 0.45 0.24 0.25
SHMEE R (Fried dough) 0.38 0.22 0.05 -0.12 0.37 0.42 -0.10 -0.22
&M@ (Pork) 0.47 -0.06 0.12 -0.05 0.56 0.05 -0.21 0.11
4. M (Red meat) 0.67 -0.09 -0.06 0.13 0.62 -0.11 0.14 -0.15
BA (Poultry) 0.59 0.00 0.02 0.12 0.66 -0.03 0.18 0.00
PIAEE (Viscera) 0.62 0.20 0.04 -0.20 0.48 0.36 -0.04 -0.19
BEEFR27K =2 (Fish and shrimp) 0.52 -0.03 -0.05 0.30 0.52 -0.08 0.39 -0.10
R E =& (Dairy products) -0.02 0.03 -0.12 0.51 0.22 -0.26 0.42 0.04
SEREFH (Beans and bean products) 0.11 0.60 -0.05 0.12 -0.03 0.24 0.59 0.23
EENE @ (Eggs and egg dishes) 0.26 0.12 -0.03 0.24 0.03 0.02 0.49 -0.16
MEEBRS (Vegetables) -0.04 0.45 0.01 0.21 0.02 0.03 0.26 0.64
T f#HISE (Salted and preserved vegetables) 0.03 0.07 0.82 0.00 0.04 0.63 -0.07 0.02
i3 (Pickled vegetables) 0.05 0.10 0.84 0.00 -0.09 0.72 -0.02 -0.02
7K (Fruits) 0.09 0.03 0.02 0.57 0.10 -0.08 0.47 0.00
$3%% (Vermicelli) 0.25 0.36 0.26 -0.04 0.14 0.56 0.00 0.11
F£2 (Pastry) 0.16 0.42 0.06 0.00 -0.19 0.37 0.26 0.04
IR (Nuts) 0.25 0.26 0.09 0.23 0.37 0.04 0.40 0.12
$FEAR (Eigen value) 2.47 1.82 1.38 1.33 2.50 2.11 1.62 1.28
K FRBREZ (Percentage of variances explained, %) 12.36 9.08 6.88 6.68 12.50 10.57 8.10 6.39

UE] IR F B AR A F iAo

[Note] The bold numbers are larger factor loadings.

*®3 FREAMFEN R TERKRI ST E®E logistic B)A7 4

Table 3 The logistic regression analysis on dietary patterns and the prevalence of fatty liver among male and female coal mine workers

sem A BERAAT (Fatty liver) OR (95%C/)
Dietary pattern Number n HH=E (%) B oR THEEL ZLERE
Prevalence rate Crude OR Age adjustment Multivariable adjustment
B4 (Male)
IKEAKEY (Fruit and rice) 788 224 28.43 1.00 1.00 1.00
BRARAER! (Red meat and viscera) 717 275 38.35 1.57 (1.26™1.94) 1.54 (1.24~1.92) 1.33 (1.02~1.74)
1£455Y (Traditional) 725 252 34.76 1.34 (1.08~1.67) 1.20 (0.96~1.50) 1.10 (0.83~1.45)
SERE! (High salt) 809 298 36.84 1.47 (1.19~1.81) 1.40 (1.13~1.73) 1.30 (1.01~1.71)
P <0.001 <0.001 <0.001
L% (Female)
ERHFE (Staple and vegetable) 112 27 24.11 1.00 1.00 1.00
BEAE (Poultry and red meat) 129 28 21.71 0.87 (0.48~1.59) 1.19 (0.63~2.23) 0.99 (0.45~2.16)
=EhAE=A! (High salt and high energy) 132 41 31.06 1.42 (0.80~2.51) 1.51 (0.84~2.71) 0.97 (0.47~2.02)
BEERBKEE (High protein and fruit) 136 25 18.38 0.71 (0.38~1.31) 0.81 (0.43~1.52) 0.72 (0.34~1.53)
P 0.099 <0.001 <0.001

[F] a - WETEHFIAFR. BMI E7ERN. TIERE, BIR. 0B, 3% BEEEEAN.

[Note] a: The adjusted variables are age, BMI, physical activity, working type, marital status, alcohol consumption, tea consumption, and total energy

intake.
3 iTig ANHIRSEABFIE HZH 17.3%, £ E YV IRIE 2000 B 55

KIFEANBED, BB QEERN3298%, SH  MIBEHBERET TANEBFCEEN11.3%, T8
X ET P ABNBREGHRAR, SIPFEEY F2IRiE 927 R T AMNBSBRATIQ ) 37.65%.
REBARTIHEY 895 2 H TIEF THAEMFEERN XARESHAXNRIMES. Mk £E5. KBS
29.05%, HERFS P IRE3 104 ZUFERLTET HF T 1B EioHh. BERERMEEFEX 2, 5%
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IR R—E 2, KRIARRIEHATRIIC R 2]
BEE iR, BMIBVIEINMA SIS, MES1ERAE
Pt HRS TN, XETFREAR. BMIESH
BUBENLMAEFRRR. L, 5EREEE.
Mg RS P M —, BENERFREES
FARIEE , s TIEEEMNERESNAEEIRS
EIAEZW, RIS L REEINMES,
X BRI MR Z 15 5h A] RER AR AT AT VB IR R &
AREMRERETMRENEHFRERS TR
*E, BIE/*B/PEENEHFMHERSTEE
ENREE, BROBARFERRIRF I BN SR
IS ABFNEERF LR, FIUFEHE—TIESLIRE
SRS IBRIRE S IR SR NI X Ro

FEF 73440 logistic BIYIDIEERAIA, TEIFE
Fhe. BMIL KA FRERTER, “BRANER"
MaHi” ERRIVNES EENFSRIERE
=, HRBERR 5 SHMR 2 ERE—H. &NAR
&, “BERAEE E|RUFFER. A, BRF
NE, XEBYEERSHIEBNERNHIE, 2ER
BRI EENRR ™, YL BNLRLRYF LIEN
IEMBERAMSRBIRN, BIE SR D RIRTAAE B 5
B, MEEGINERNEMESAIKT B, K
IRERLRT R BAAPL. H5b, Bt BYIRIEBNT
REIERCREE TR, ZRAVEEE LUFBIEMBRIVTZ IR
SRR, (RH-BH AR E, SdE8M=/H
SHEE AT AT EETRE Y, RERTIERZ R,
XA ENEARZED, EIIEIEMN T Bk
B, B 5REARE R R TUE T R R E XY IFE
FEMERSRART B B, AT RRMEREL
B EHBER TRV AL, MERFERNEESKER
TR AR B R R, “ SR ERIRILL
K. TRVWFIRANE, MERRBSSMERY]
X, EBMRIESBMEZERFNRERER ™,
“EREEASEXTELUNEEH. BE EXER
T, HFRENFHRIIBIFERHRNE IR, KRAZ
FIERS. R, TEFRESERNKREIRY), B
ZIRATIFRFRTEE, REFITFEREN, WHAHEA
RESFREX. A, FMRFHEHARMERENSK
HERERART BB RIL Z BN X R, SEAE > WHRE
KA, —HEREATEIHRARRMIE. BT
HR. RUIEFFEEER, s—HEAUERERANZER
AERNRLD, FEHE-THRITNEEZIEET IRT

ABHR, BEREMSEEMHTFERNBEXRX R, It
SMAERNZET MR ER N, BMAKRBERED
ETNHHETREBAKFERAE—ENERME L,
MHETENEERRZRYEN, BILAEETR
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