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[ Abstract]
cardiovascular disease (CVD) in rural Uyghur residents in Uyghur Autonomous Region (Xinjiang), and to provide a

Objective To investigate the relationship between liver fibrosis score (LFS) and the incidence of

reference for the early detection and prevention of CVD. Methods Using a typical sampling, we recruited 13 464 rural
Uyghur residents aged =18 years in the 51st Regiment of the Third Division of the Xinjiang Production and Construction
Corps and conducted a baseline survey in August-September 2016. Five follow-up surveys were conducted in July 2019,
July 2020, August 2021, June 2022, and June 2023 among 11 863 non-pregnant and non-frequent migrant participants
with complete information and no CVD at baseline. The Kaplan-Meier method was used to estimate the cumulative
incidence of CVD in three groups with different grades of LFS, including fibrosis-4 score (FIB-4 score), body mass index
(BMI)-aspartate aminotransferase/alanine aminotransferase(AST/ALT) ratio-diabetes score (BARD score) , and Forns
index. The Cox proportional hazards regression model was used to assess the relationship between the three LFSs and
CVD incidence. The Framingham CVD risk score model (Framingham model) was used to assess the predictive value of
LFS for CVD risk. Results At the end of the surveys, 423 (3.57%) of the 11 863 participants were lost to follow-up and
1 280 CVD events were identified in the 11 440 participants finally included in the analysis, with an incidence density of
17.62/1 000 person-years and a cumulative incidence of 11.19% for the total follow-up of 72 662.30 person-years and an
average of 6.35+1.28 person-years for per participant. The cumulative incidences of CVD were 9.10%, 19.28%, and
27.71% for the low (<1.30), moderate (1.30-2.67), and high (>2.67) FIB-4 score groups; 7.19%, 16.45%, and 33.81% for
the low (<2), moderate (2-3), and high (>3) BARD score groups; and 1.42%, 9.89%, and 26.88% for the low (<4.2),
moderate (4.2-6.9), and high (>6.9) Forns index groups, respectively, with statistically significant differences in the
cumulative CVD incidence among groups with different LFS of three types (all P<0.001). After adjustment for sex, age,
smoking status, alcohol consumption, hypertension, diabetes, obesity, waist circumference, high-density lipoprotein
cholesterol (HDL-C), and estimated glomerular filtration rate (eGFR), the multifactorial Cox proportional hazards
regression model showed that the risk of CVD was higher in the moderate and high FIB-4 score groups (hazard risk
[HR]=1.26, 95% confidence interval [95%CI]: 1.09-1.45 and HR=1.91, 95%CI: 1.59-2.30) than those in the low score
group; the risk of CVD was also higher in the moderate and high BARD score groups (HR=1.57, 95%CI: 1.24-1.97) and
HR=2.47, 95%CI: 1.51-4.04) and Forns index groups (HR=3.00, 95%CI: 2.12-4.24 and HR=4.95, 95%CI: 3.44-7.11)
than those in the low BARD score and Forns index groups, respectively. The concordance index (C-index) (95%CI) of
the Framingham model analysis was 0.805 (0.794-0.815). The C-index (95%CI) after adding the FIB-4 score, BARD
score, and Forns index was 0.809 (0.799-0.820), 0.810 (0.800-0.821), and 0.810 (0.799-0.820), respectively (all
P<0.001). The net reclassification index (95%CI) after adding the BARD score and the Forns index was 0.239
(0.206-0.269) and 0.105 (0.070-0.137), respectively (all P<0.001). The integrated discrimination improvement index
(95%CI) was 0.007 (0.003—0.011) and 0.005 (0.002—0.010), respectively (all P<0.001). The addition of the three LFSs
may improve the predictive ability of the Framingham model for CVD risk. Conclusions Elevated LFS levels may
increase the risk of CVD in rural Uyghur residents in Xinjiang. The addition of LFS may improve the predictive ability of

the Framingham model for CVD risk.
[ Keywords] cardiovascular disease; incidence; liver fibrosis score; relationship; rural residents; Uyghur; prospective
cohort study

Chin J Public Health, Feb 2025 Vol.41 No.2 - 155 -

O IfiL %8 J 975 (cardiovascular diseases, CVD) &
A RRERCE WIS R, SE40E, BRI 1/3 A
FEF izt (e L I R 5 B A 7 2022)
fath, P E CVD B F AL T4 2L BT B, A
BB ABCN 3.3 121, CVD S AR R M A AT
(non-alcoholic fatty liver disease, NAFLD) £ # [ 3
FRCTE P, B 50K B 25%~40% [ NAFLD
B A CVD, K [E NAFLD & # 1 ff] CVD 75
] w5k 55%. Angulo P 2B WF 5 £ W, BT &7 4k
& /& NAFLD & & Il K 9l 5 A B 3 2 6 ]
%, H5 cVvD R AEMBET: R % V)M L. H
i, FT 35 A AT 4R A2 12 W T £F 4 Ak 1 4 b HE 10, 4R
A BV R I AT A — BEE, R AR
w2 2H A TG B AT 4E 46 1F 43 (liver fibrosis score,
LFS) 8% 28 WAE 4 i d 1) & AR 5 v T vF Ak i
o 4LV, H Wi H B LES A £F 45 16 4 T 4

(fibrosis-4 score, FIB-4 Score) EX{#1F4) [body mass
index( BMI) ., aspartate aminotransferase/alanine amino-
transferase( AST/ALT)ratio. diabetes, BARD score]
HIAE BT 45 $0(Forns index)™). #F 7T % B, LFS A&
AR CLVE Al 2R 4 A, 38 ) DRI 57 368 N 3 19 v
RGO, Sy 7 i 88 4 R R ACH JE I LFS 5
CVD K 9% 22, 3 CVD 15 R 1) A5 1 4
BES AR A, AHIE 7T K F A I A BA 1 BT 52 05 9 T
2016 4F 8—9 JI SR HI it BY 4 B J7 ok 75 B B 2E 7
WAL 5 =M 51 41 53 13 464 4 218 2 4EE IR
A i BB T HZM 2, 205 2019 47 A 2020
7 H.2021 48 H. 2022 4F 6 HH12023 46 A%t
11 863 4 He A {75 B 5 B HAE LW & CVD 1 9F
AR R A JE AT T 5 IRBE VT A, R
Kaplan-Meier ¥%:{iiit FIB-4 1 BARD ¥4}/ Forns
5403 i LFS 44 CVD RBURAEE, BiFH Cox H



- 156 - pE AL T AE 2025 4F 2 AE 41 B 5 2

Chin J Public Health, Feb 2025 Vol.41 No.2

RS [ R AR DA 3 B LFS 5 CVD KR &,
K H 9 8 W CVD XU 1 73 1 84 ( Framingham
BERD PEAr LES X5 CVD A9 WU B TG4 {8 . 25
RIEWT

1 AREHE

L1 xR A EBE % BB B 95 7 %, T 2016
M 8—9 H K A ML R R U7 VR A T R AR P i W S
58 = 51 H46 25 13 464 % >18 & 4k B IR AR
MERATHREG WA . KRS AW T KFES
e 27 — B Jes 2 e A6 2 2 B3 2 Htb ok (At 5 - KJ2023-
386-01), HFrH M EXN REIZE TR FEAS.

1.2 & (DB FAE: R A7 RS,
HE 5 — 8 E S 7 vl A, AAE
FEPE R A0S IR B OIS L S A I
HE 75 0% PR 4 o FL e, RO R AL R A I R
M =100 32 % R 4 3% 2 RO =2 vo/H T
(ORISR : BT g — I AR KL N 2SR F AR
A 7RI & B vy AR RN O, ok A
Ji £ 45 21 (body mass index, BMD =& H (kg)/[ &
= (m) e b, i W & R ) HBP-9020 ¥
I v [ BRI Cp D A BR A &) ] AR R 5 AL R
RIS =5 min J5 I & 2 KB I AE AR i 4 I
JE B, W4 & =140 mmHg(1 mmHg=0.133 3 kPa)
A/E%ET K 5 =90 mmHg, Bi& ELg & UL R B2,
B 2 A I R B v I 245 0 RT e S e I
U2 AR A P R A R 2 YR AT B
20 %: BT REAUE R L S IR, 218 %
AN BMI=28.0 AL JE, 55 P B =90 em. Lo fiE
[l >85 cm JyH O AR . (3D SEH0 & R - e A
X R R NE =8 h I H K I 5 mL, 43 &5 13 & T
=20 °C VKF AR, (RIS B A0 KRR
Bt 55— WY = B A 56 B R Fl OLYMPUS2007
2= H B A A Ol ] BUOAR B 7 2 WD IEAT R A H IR
AR (AST) . A R 2 5 ¥ % 5 (ALT),
1M platelet, PLT) . IfIJJlIFff( serumcreatinine, Scr)«
-4 & Bt ¥ % B (gamma-glutamyl transferase, y-
GGT). 7 JI§ I ¥ (fasting blood glucose, FPG) . i
JIE [ B (total cholesterol, TC)Fl i % & fig 2 A JIH
fi# (high-density lipoprotein cholesterol, HDL-C)
(A . Fo e, FPG=7.0 mmol/L 5% 4 B i 12 W
9 WE PR 9 I A58 FH 4 o) IfL 0% 1 245 4 ] s SO R R
a4, (o RO I i 57 BT 96 46 79 ) HDL-C<
1.04 mmol/L j& X ik HDL-C iy, % i 18
B R 95 AT 2 & VE BT 78 ( Chronic Kidney Disease
Epidemiology Collaboration, CKD-EPD) 2 = £ & &
/N BR JE 3T % (estimated glomerular filtration rate,
eGFR): Xf T 5 ¥, 4 Scr<0.9 mg/dL i , eGFR=

141x(Scr/0.9)%411%0.993F %, 4 Scr>0.9 mg/dL K,
eGFR=141x(Scr/0.9)'29x0.993 8 | 5 4 1, 4
Ser<0.7 mg/dL i, eGFR=144x( Scr/0.7)~%3%x0.993F
2 Scr>0.7 mg/dL I} , eGFR=144x(Scr/0.7) 12
0.993F% | 4 e GFR<90(mL/min/1.73 m?)$&7% eGFR
IEFEPRAR, R B Th e 17 e AN R AR B a4 el
(OHBEVTIHET: 205 T 2019 4 7 A 2020 £ 7 H .
2021 4 8 H . 2022 4F 6 H f1 2023 £ 6 H #t47 T
5 RBEDT A, HERR 238 LR SR A E . 2O
B HIREE, A3 LEARGE R A EREE UL
4 A 950 5 CVD B 5, Xt 11 8634 4EH /R
WEA K JE BT T RE VA . BE TS RO RV
FE B ROR A2 CVD 1 G O 5 A A5 R 25,
R € 93 R0 AT D% A3 e 1) 88 11 1) B G ik 0 2R 56 1
RAETT 7% )(the international classification of diseases-
10th Revision, ICD-10)"7, 560095 4w b5 A 120~125,
i 25 FR 2R g 160~164+ 169. CVD HA43EE 2016—
2023 FFEE B B PR EE FBE U7 R X R
() B AR A il SRR AT WS, Hrh B IR R M
B2 K bl B BE B 2 W M, 25 e R 2 IRk
A CVD FAF, WILLE RO A e . SR B TR 1E
B U7 o A Hh Rl T R R R A R 4% ) BF 7R 6 R
¥y BE &5 )
1.3 %itop#7 KA SPSS28.0 f1R 4.3.2 BAFHHT
Gt % M1 . K H Kaplan-Meier ¥ 1 11 FIB-4 ¥
4y~ BARD 43 Fll Forns 8 $0 % 41 CVD [ 2K
Jii %, 3 H log-rank £ 56 3t 17 44 18] bb 3 K H
Cox Bt 1] KU [3] )= 85 7Y 43 B %% LFS 5 CVD K
PG ) 26 Z s dl A C 485 15 T8 43 S48 BRI
1A % il $5 BP0 FIB-4 1F %3« BARD ¥4 # Forns
8 20 X Framingham 5% 2 (1) 3 & T A0 {6 . FIB-4
PEAr=E 08 (%) xAST(mmol/L)/PLT i+ % (10°/L) x
VALT)s VP20 i~ . & 4 4 ) 8 <1.304 1.30~
2.67. >2.67 45 ; BARD ¥ 73 =t it (1 4 D)+AST
(mmol/L)/ALT(mmol/L) >0.8(2 43 )+ J& 95 ( 1
550, VMG T 2 S <2, 2~3. >3 43 Forns
G%=7.811(3.131xIn[ Mf/MRIFEC10%/L)])+0.781x
In[y-GGT(IU/L)+3.467xIn[ 4E #& (& )]-0.014xTC
(mg/dL), FREUIK. . w2y 3 h<4.2, 4.2~6.9, >
6.9) B, K546 7K i A XU 56 2=0.05 .

2 8 R

2.1 HRAEBAZBIE BE 2023446 H, 11863
G R R RN R R A KT 423 N, RUTE
N 3.57%. BN T 11 440 4 58 58 4 5 /K
AR JE B, B 5871 A (51.32%), 1 5569
A (48.68%); 4FE#4 18~ 98 %, ~F 34 4F % (38.49+
13.99 %, H 1 18~39 & 6 574 N (57.47%), 40~



FEALTAE 202552 A% 41 55 2

Chin J Public Health, Feb 2025 Vol.41 No.2 - 157 -
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e 8059 AN(70.44%), il 3381 £511(29.55%)
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(83.09%), FiF4L 1437 N(12.56%), FiF741498
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VP2 3537 N(30.92%), mritsreH 488 N(4.27%);

Forns {48 #0042 609 A (22.81%), 15 %4H 6 655
AN(58.17%), Ffa#idl 2 176 N (19.02%) .

22 #HEBEE RAERAERKETIE CVD X%
BFo (R1) AN 11440 44 5 sm 4
B IR EAR B RILFE VT 72 662.30 N4E, V¥ Ti
(6.35£1.28) N\ 4F, fifi 15 i [8] CVD & Jis 1 280 #i,
KR E N 17.62/1 000 N 4E, CVD B A ik R
H11.19%. Hr 58 AS [ REAE 4E B KGR R JE R
B ASTRIPE S S AR 0e S RS B0 O O
HDL-C. eGFR. FIB-4 i}-4;-. BARD ¥4} Forns &
B K TS v I R R R 1 4 T R AR R
JE B CVD R KW EAR, %25 H8H 50 2%
B X (¥ P<0.05) .

R OHEEA FRHMIE SRS R AR & IR VT WITR] CVD A0 e BLAL
Table 1 Participants, identified cases and cumulative incidence rates of cardiovascular disease among 11 440 rural Uyghur adults
(= 18 years) in the Xinjiang Uyghur Autonomous Region during a 7-year follow-up from 2016 to 2023 by baseline
characteristics including gender, age, smoking, alcohol consumption, hypertension, diabetes, obesity, waist circumference,
HDL-C, eGFR, and grades of three liver fibrosis scores (fibrosis-4/ BARD score/ Forns index)

RRAE s VEECON CVD R BIEL CVD RBUR W Z/% ME P

51 HE 5871 478 8.14 112.06 <0.001
pegis 5569 802 14.40

Ik 18~39 6574 192 2.92 1198.20 <0.001
40~64 4291 877 20.44
=65 575 211 36.70

W AR5 150 T 9185 1115 12.14 41.89 <0.001
AR 2255 165 7.32

/ST A AR 10 761 1225 11.38 6.60 0.010
/el 679 55 8.10

o I % 8 059 507 6.29 656.59 <0.001
2 3381 773 22.86

B PRI % 10510 1051 10.00 182.41 <0.001
i 930 229 24.62

e fre 4 7242 520 7.18 328.02 <0.001
2 4198 760 18.10

i el EH 4131 193 4.67 275.31 <0.001
T 7309 1087 14.87

HDL-C EH 10 199 1108 10.86 9.69 0.002
T 1241 172 13.86

eGFR EH 8 964 724 8.08 40222 <0.001
T 2476 556 22.46

FIB-41¥-4) ik 9 505 865 9.10 274.11 <0.001
oy 1437 277 19.28
=) 498 138 27.71

BARD¥-4 fi& 7415 533 7.19 469.47 <0.001
i 3537 582 16.45
= 488 165 33.81

Forns#§ 4L fi% 2 609 37 1.42 801.44 <0.001
i 6 655 658 9.89
[ 2176 585 26.88
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4y 5~ BARD i ¥ 40 4H 4 5 /R e & A E R AR AR (R 3D 73 # 45 R R, FIB-4 1 AT
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& B CVD K 9% XK 73 ) A Forns IR T8 ¥4l 4k 4 FIB-4 KPP 70 H 48 5 R & R 1 1.26 1
BRI FE R 7.30 F121.85 1% 5 7£ 1 4 4% 5 1.91 f%, BARD H Fl i1 VF 40 2 4 5 R AR A & IR
FUE IR E G, B 2 g B 5K, FIB-4  CVD &R XK 7 5 A BARD i ¥F 4 41 4E & /R
o R PR 4 B R R A A B R CVD K R RAR K B R B 1.57 1 2.47 i, Forns 71 F 15 18 4
5% 9N FIB-4 4% F 70 4 4k 5 R e R A JE Rpg A 4EE RIRAR A E R CVD & KUK 53 51 24 Forns
1.45 1 2.18 %, BARD H #ll /5 VF 73 41 4 5 /R G AR I Fi8 £ 2 4 5 /R AR R R I 3.00 104,95 £ .
K& R CVD A& RS 43 51l 9 BARD i 17 7 2H 4

F 2 OPEELEE RN E IS LFS 5 CVD R K F 1 Cox Hufdl KUK 5115 43 #r
Table 2 Associations of FIB-4 score, BARD score and Forns index with cardiovascular disease incidence among rural Uyghur
adults (=18 years) in Xinjiang Uyghur Autonomous Region — Cox proportional risk regression model I (unadjusted),
model II (adjusted for gender and age), and model III (adjusted for 10 confounders considered) based on a 7-year follow-
up data from 11 440 participants

R | [ EiLY) A3
HRIE 95%CI PiE HRIE 95%CI PfE HR{A 95%CI PfE

FIB-47¥-4) fiX 1.00 1.00 1.00

LY 2.23 1.95~2.56 <0.001 1.45 1.26~1.67 <0.001 1.26 1.09~1.45 0.001

- 3.39 2.83~4.06 <0.001 2.18 1.82~2.62 <0.001 1.91 1.59~2.30 <0.001
BARDi4> ik 1.00 1.00 1.00

H 2.40 2.14~2.70 <0.001 1.49 1.32~1.68 <0.001 1.57 1.24~1.97 <0.001

[ 5.43 4.56~6.47 <0.001 2.61 2.18~3.12 <0.001 247 1.51~4.04 <0.001
Forns$&%L {is 1.00 1.00 1.00

LY 7.30 5.24~10.16 <0.001 3.38 2.39~4.79 <0.001 3.00 2.12~4.24 <0.001

[ 21.85 15.67~30.47 <0.001 6.39 4.45~9.15 <0.001 495 3.44~7.11 <0.001

VE: B SRR IR AL IR R B2, IR T MR AR RS VR R TR 2K RT3 R TR SRS WS A G S L S LR R TSR ST
AEfE . HDL-CAlleGFREFR 44 R % .
2.4 LFS % CVD £ 7% R [& 8 FM M5 Framing- a1 (0 2% FH A8 2 W] R BUS AR M PESZ R, AT BR ]
ham HEF) C $850(95%CD 4 0.805(0.794~0.815), 1 HlfRM AR, JEF Pe K NAFLD 4 B4,
BN\ FIB-4 ¥ 4> « BARD V¥ 4> 1 Forns 15 $U 5 f1 KBZ 070 A TR AR ANE 912 Wi 714 kxt
C $85(95%CD %3 714 0.809(0.799~0.820). 0.810  NAFLD & # i 47 HF 4F 440 A2 B K XU f 1 A (221,
(0.800~0.821) F10.810€0.799~0.820) (4 P<0.001),  LFS VF4% AT £4F 44k B A &1 51 . 57 A1 T B 1 4 A,
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