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H ) Xy P sEaE K 2 A M JETERE YE I 7 14 A% (non-al coholic fatty liver disease, NAFLD) L3471
EFMTHERER, NEERH X ESE ABENAFLD K — BB SRRl k3% . 5k SR ERRE,
F202247 AXS 54002 R WHORZER . FREEEARTHERE. AEEE. HBEERER
MBS, EFSPSS 18.03 4N & I NPTHENI386 42 24 A RSB T T B4 . &5 1) 3864
241, NAFLD 594(15.3%), FH2 M F514(13.2%) HEEREHF5#1(1.2%), EEEASHI T35
(0.8%), Zct:EHZE(16.9%)5E T B (13.0%). 2) FE59ZNAFLD¥4AEH, AEERE7H(11.9%), HIE
BERK30451(50.8%), AERE224(37.3%). 3) NAFLD2£4E HLAENAFLD 2245 fFALT [(20 + 22.7) U/L vs (13.9
+22.7) U/L)]. JEEI[(86.81 £ 9.29) cm vs (73.68 + 6.79) cm]. JEEH[(0.88 £ 0.05) vs (0.84 % 0.06)]-
BMI [(26.60 * 3.78) kg/m? vs (20.39 * 2.56) kg/m2]. VAI [(1.98 * 1.24) cm2/10cm vs (1.42 * 0.75)
cm2/10cm]¥JE T IENAFLD (P¥<0.01). 4) FEXTAEFIRSTN KN, BEFLEZIHIAL(72%,
HATBRIHRABIN52.7%) B T Lt (46.2%, (HEBHEAERI47.3%) (x2 = 25.5, P = 0.000). BHEKE
JABIGHISK(3.03 + 1.41) B E T (¢ = 2.9, P < 0.01) &t (2.48 + 1.42); B RERALIIAT ] (4.31 + 2.13)
KF(t=-2.7,P<0.01) B(3.73 £ 1.96) . ITREHTH: LHFE SRR AMNE(3.98 £ 2.67) BT (t =
6.46, P = 0.000) 5% (2.26 + 1.68); B HBHREPENT (X2 =9.33,P=0.025). £&i&: 1) N
HhFETRAE K= AENAFLD I B EA T ENEK. BRFER/KF; 2) BMI. EHE. BEELAMVAIFEX,
ALTHF R W{EINAFLDRIfR & adR; 3) A3, BIED. SHREBRAZRALKF T LR
REFTEHENEELRER. 4) FFEMEINAFLD BR R T EREINAFLDR SRR, FIlREU.
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Abstract

Objective: To investigate prevalence and risk factors of non-alcoholic fatty liver disease (NAFLD)
in inland Tibetan college students, to provide a scientific basis for further research of NAFLD in
the youth population at high altitude. Methods: Convenience sampling was used to choose stu-
dents. Questionnaire survey, physical examination, abdominal ultrasound examination and sero-
logical examination were conducted to 400 Tibetan students who studying in mainland in 2022
July. 386 complyed with the inclusion criteria individuals’ data were summarized and analyzed by
SPSS 18.0 Software. Results: 1) 59 students (13.2%) were diagnosed as NAFLD in total 386 sub-
jects, including, 51 mild NAFLD (13.2%), 5 moderate NAFLD (1.2%) and 3 severe NAFLD (0.8%).
The prevalence of female higher (16.9%) than that of male (13.0%). 2) Among the 59 NAFLD stu-
dents, 7 (11.9%) were normal weight, 30 (50.8%) were overload and 22 (37.3%) were obese. 3) The
ALT [(20 £22.7) U/Lvs (13.9 * 22.7) U/L)], circumference of abdomen [(86.81 + 9.29) cm vs (73.68 *
6.79) cm], waist-to-hipratio [(0.88 + 0.05) vs (0.84 + 0.06)], BMI [(26.60 + 3.78) kg/m? vs (20.39 +
2.56) kg/m?], VAI [(1.98 % 1.24) cm2/10cm vs(1.42 * 0.75) cm?/10cm] of NAFLD students were high-
er than non-NAFLD (P < 0.01). 4) In the analysis of lifestyle habits, it was found that men exercised
more (72%, 52.7% among the total number of exercise people) than women (46.2%, 47.3% among
the total number of exercise people) (x2 = 25.5, P = 0.000), the frequency of weekly exercise of men
(3.03 = 1.41) was more than (¢t = 2.9, P < 0.01) that of women (2.48 + 1.42), the siting time per day of
women (4.31 * 2.13) is longer than (3.73 + 1.96) that of men (£ = -2.7, P < 0.01). We also found that,
women consumed sugary drinks per day (3.98 % 2.67) than (t = 6.46, P = 0.000) men (2.26 * 1.68),
and men consumed less vegetables than women (x2 = 9.33, P = 0.025). Conclusions: 1) The preva-
lence of NAFLD among Tibetan college students in the mainland is relatively lower than national
average but higher than other universities in the other regions. 2) Higher ALT, BMI, W(C, waist-to-
hip ratio and VAI can be used as screening indicators for NAFLD. 3) Sedentary time, lack of aerobic
exercise, insufficient intake of vegetables, and regular weekly intake of sugary drinks are the ma-
terial cause of the higher prevalence in women than in men. 4) The incidence of non-obese NAFLD
is close to that of obese NAFLD, which should be paid attention to.
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1. 5I8

RS 1 i 197 P 95 (Non-alcoholic fatty liver disease, NAFLD) 2 JIg [ 76 4 3ot 55 HEAR i S 30— Fefrie
T, NAFLD & - TR J5R 5 R AT 2 ZBE PR S AU MR , T IX B85 FFRE R 2 1039 I3 30 T NAFLD
AINASH B efE ek, A EEE )L P IPATHN[L] [2] [3], 433k NAFLD AHIGIIMH R . SET-2 A
SRR SRR N [4]. BRATIN, AR (EhREREAT)AH 5 1 R 5 <% (metabolic-associated  fatty
liver disease, MAFLD)#iA A& — N8 A& I ARTE[5] [6] [7]. HET, NAFLD §2minsE arkidid 25%1) A\ #E
e, TIAERE R B R AR R CL A 64.5%, tHEA RO EECE LRI AT [8] [9] [10] [11], A
T LAF TR0 R 2 B AIAL 257 A EURSE R [12] . Filit 21 2030 4, H[E ) NAFLD &t A R i 3.1458
{241, 74k NAFLD S %38 K a5 K 1 E K [4].

PO E A XA T e R P rE s, PR AE 4000 m LAE, H AT =45 5% NAFLD JEH 2 HEAN
B NAFLD B0 B L. TRt B, FRATILE 2022 4F 7 F o A) T 1 i R K 27 B e 2= e 5o 50
GG R L VA AT HOR A, DL T BRI R R L RS fER N 2, LA TER B G 1X NAFLD
(3 — B0 PR ALIRAT IR I oA, B4 R R .

2. AMERE
2.1 HRMR

2022 407 H, R EHFE, S 3K 2EE 2P 2019~2021 4 400 44 7F P 1SR 2 ik 22 A b 4T
ks, i 16~23 £ (20+1.6 %), PIAIiE: O £FE& NAFLD 2HibrdE(0 1.2): @ Ak 55K 554
@ T, B @ MmiERE. HRrdE: O KEREWE: @ SRS, B
AR R . LR 29 Ik (U B TR R TR L DU SRR R 2SR R I R A AR M
@ HALERER; @ FRASETER S TR E. HE 2 2B MRS, 12 A5ERA2R
S, BAIANTIANA 386 N, Ho B 161 A (41.7%), Fi#d(20+2.1)%; it 225 51(58.3%),
FER(20+1.1)%,

2.2. NAFLD il

2.2.1. ANFRE
NAFLD JZJERERIIZ bR NAFLD (218 218 (RS 1 AR 105 122 03 17 6 45 9 (2018 SEHThi)) [13].
JIE R 1R 23 2 2 1 1 B I PR T4 2H (International Obesity Task Force, IOTF) & i3 i A BENE kAR HE[14]

2.2.2. RGFCEIRE
AT FE e I F50 0 75 2 W M I A, B R A 75 I G N P 92 0 B, AR AT T 4 [ 7
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SR 237 [ P R LS HT PN A R AN RS RRAE S W “TRIIAT 7 [18], MR E 2 A E R IR
i 57 1 o

2.3. BAREEIER

2.3.1. SCIG RS MIEFR
BHNHREEALT), HEFEEEAST), Hi=/(TC), HHEE(TG), mZEEAEEMAMHDL-C), K
R(UA), ZEMAE(FBG).

2.3.2. NMFEFHEXIER
R, B, MR, R, L, A %(body mass index, BMI).

2.3.3. PIBEBEAA RS (Visceral Adiposity Index, VAI)
HHEAR: VAI () = WC (cm)/(39.68 + 1.88 x BMI) x TG/1.03 x 1.31/HDL-C, VAI (%) = WC
(cm)/(36.58 + 1.89 x BMI) x TG/0.81 x 1.52/HDL-C (WC: fE[; BMI: /&) f5%; HDL-C: &% AR & ) [15].

2.4. BERFRFAERER

BAE—BEOL (RS . TER SR, Tolk). FETE. W (VR S . BRI e R ER I
RESE: ZIWIIRA S R SR ) AN N B (O l) s R I 183 AARIELS K5 TH .

25. GeitFaE

KR SPSS 18.0 BAFHAT L tH T, TFETRIFT SIS A L X+s R, IHEBTRBIA 2%
s RS AR ECR RIS IS AT E R RHLBCRA t i, ARIES TR 5
BERHAESEAGE, P <0.05 RRnERAHIFE L.

3. &R
31. BERELSER

386 44k rh, LA IR DT 59 91(15.3%), Horb Sk 21 (% 53 s K r) 13%), ik 38 (&
PEREHUT) 16.9%), HRIFZWIRAE, B2H AN NAFLD. 76 80% ANBER, RIZHRMIIT & 51 41(86.4%, 5.
N 13.2%), HEEARIIT# 5 191(8.5%, A A%k 1.2%), MM TE 3 61(5.1%, 5 A%0.8%).
3.2. NFEIEHR

NAFLD 224 /) BMI (24.60 + 3.7) kg/m? & -(t = —10.7, P = 0.000)3E NAFLD 2% ) BMI (20.39 + 2.56)
kg/m?; NAFLD 224 /)i F(86.81 + 9.29) K F-(t =—12.8, P = 0.000)F NAFLD 24 [ i [ (73.68  6.79) cm;
NAFLD 2725 [ [#(98.56 + 7.82) cm A-T-(t=—12.0, P = 0.000)dF NAFLD 24 ()% [#(87.86 + 5.96) cm;
NAFLD 274 ()8 11, (0.88 + 0.05) K T+(t = 5.12, P = 0.000) 4k NAFLD 224 ()8 L1, (0.84 + 0.06) (WL 1).
7 59 4% NAFLD #2/E 1, 7E 59 4 NAFLD ##4EH, MRE IEH 7 41(11.9%), A AERERUES: 30 41(50.8%), AL
JeE 22 151(37.3%), b | EEAEAE 20 1511(33.8%), 11 FEAERE 2 41(3.3%) (W7 1).

3.3 SIEERELER

NAFLD 242/ ALT [(20.1 + 22.7) U/L]%¢4E NAFLD 227E[(13.9 + 12.8 U/L)]&i(t = 2.94, P = 0.004), 7£
NAFLD # ALT > 40 U/L 1#) 11 51(18.6%) (.75 1). 2.4 P Mg &% (visceral adiposity index, VAI) NAFLD
242 19 VAL (1.98 + 1.24 cm?/10cm) = T(t = 4.66, P = 0.000)3F NAFLD (1.42 + 0.75cm%10cm)4L( WL % 1).
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Table 1. Comparison of related indicators between NAFLD students and non-NAFLD students
= 1. NAFLD 4 53F NAFLD F4 X feARadtt

NAFLD

il #&(n =59) A(n=327) a4 i
PESI (B ) 21/140 38/187 1.07 0.30
ALT (U/L) 20.1+227 13.9+128 2.94 0.004
AST (U/L) 19.2+11.4 17.6 +13.3 0.9 0.37

UA (mmol/L) 348.7 +93.1 331.7 +78.7 1.48 0.14
TC (mmol/L) 0.90 £ 0.48 0.82 £0.61 0.92 0.35
TG (mmol/L) 3.89 £0.80 3.74 £ 0.63 1.63 0.14
HDL-C (mmol/L) 1.4 +0.24 1.4 +0.27 -0.58 0.63
VAI (cm?/10cm) 1.98+1.24 1.42+0.75 4.66 0.000
BMI (kg/m?) 24.60 +3.78 20.39 + 2.56 10.7 0.000
Ji52 EEl (cm) 86.81 +9.29 73.68 £6.79 12.8 0.000
Rl (cm) 98.56 + 7.82 87.86 +5.96 12.0 0.000

[ L 0.88 +0.05 0.84 +0.06 5.12 0.000

3.4. BIEFE

1) 386 4424, MRS BT 72 191(18.7%) . B a7 A 64 41(16.6%). B EE 12 51(3.1%)-
HEZE 58 H1(15%). EmEARER 9 61(2.3%), =M EHE 181 §1(44.3%); HAMEKEE: 4z
BUR /D17 ¥ 89 14)(23.1%), HEErE < 0.5 JT# 168 141(43.5%), & 0.5 fr~1.0 /7% 99 #1(25.6%), £
7 1.0 JT~2.0 /T3 30 #(7.8%); &JEANZEIRZ AL RIS 231 151(59.8%), )T LA T 127 51(32.9%), /T
£ 2 J7 28 §51(7.3%); FHIEAHKE <0.2 T 62 #1(16%). 0.2 JT~0.5 JT# 205 #1(53.1%). 0.5~1 JT#
97 11)(25.1%)~ 1 JT LA -3 22 151(5.6/5); Tt it ANZER/DIZ3E 334 141(86.5%). 0.5 TLL 3
40 151(10.4%) HEEE 0.5 JT~1.0 JT# 12 51(3.1%); HEE > 1.0 JTH 2 §1(2.4%); FHE P8 K FRALRS
WO 4.07 £2.08 /NS, RERERALET ] SACET [E] > 3 /NS 97 151(25.2%), BEFEISIKR(2.53 £ 2.02)IkIF; iE
3. AZHERRR 7 166 5(5 5 NE 43%) SR BRI AR 220 (15 s B 57%), Horh A R RGN
] <180 4r#& 133 1511(60.5%, .t A% 34.5%), x4 [H]>180 7334 87 151(39.5%, .t A%k 22.5%);
TG S B RR N B RE R 16 191 (4.1%), B8 2B SN & B ORE# 370 44(95.9%) H 3553 i & Bl Rk
WA BB N (B.157 + 2.25), LiRk%EBEAE NAFLD %45 NAFLD 24 h i B4 it 2 5 (P
145>0.05).

2) {EXE B RS SR s R, B RIS E(T2%, 5 &R N B 52.7%)
2T ME(46.2%, (54 BB N\ BUK 473.%) (% = 25.5, P = 0.000). 5% f 4 S8 4R A 4 7k (3.03 + 1.41)
ZF(t=2.9, P <0.01) % (2.48 + 1.42); Lot fi KA 18] (4.31 £ 2.13) K F(t=-2.7, P < 0.01) H 14(3.73
+1.96). WEJIH: LA REYCRHE M $0(3.98 £ 2.67)% T-(t = 6.46, P = 0.000) 5 4:(2.26 + 1.68);
Pk BRI BRI T V(4 = 9.33, P = 0.025), A EHEAS#E LK 2).

4. g
B AER A L1208 E, 3 JLH4E 5K NAFLD [R5 26008 . NAFLD J&—Fh £ [N &5, ik Mol
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PR ARERS M AR P2 T 2 (Nonalcoholic steatohepatitis, NASH)  F1) A 4k F1 JiT-4 i i (Hepatocellular
carcinoma, HCC) [16] [17]. ik H A XA RS SAMME. T8 BEERESRES, EaEiih
XK I E A 24 NAFLD 00 26 v] R FLAthth XA ], (HOR SR AT vk = o EOR 202 ik VA X AE
L ME—— BT S S 2R, TELSARR 22 SR B TR 4 %2, 76 A M v ek 6 2 AR B A AR
Tk AWEFRH JTERFEM 75, 5 400 222 ES 5100, fERZ&YINT 386 4 R4+, NAFLD 1)
RIFHRN 15.3%, (KT 2EERN B R BAKT(28.7%) [4], (H&E T HAH X K224 NAFLD B
[18] [19] [20], iX—&5 SR 5484 SR S [21] X F g X BN NAFLD A 45 50 Hh i “ mifg ki X NAFLD
[ B 2 e TR AR X . O A SR 2 v T A R B 27 2552800, HEmT e S8 tEsAl. ik
BREZ . FEKIAHMZE. REPEXIKEBARBAN LA X, £ ELRERESY, HAER, BHihEs
7 SRR BERS 51 42 NAFLD [22], 7E i X A 3G I () (R R . i b X AR 4504 . g4
X AHE NAFLD J& 8 5 &AL S8 72 NAFLD A E A B Al s = BB R, 75— B SR sk,

Table 2. Comparison of factors related to living habits of male and female students
2. BREF., LEFEEFEIREXERITLR

P53

51 ANH(n) £t P
5% 1«
IR (D) 200+21 200+1.1 -0.02 0.98
L RBIRRIT) 116/45 104/121 25.5 0.000
FHE(R) 62/99 116/107 6.86 <0.01
#8617 (/) i - ;gé j\\ 373+1.96 4314213 270 <0.01
ERECRN AR ) 2.26 +1.68 3.98 + 2.67 6.46 0.000
BEEBHSE(TIR) 16 46
<0.2 T 93 112
0.2~0.5 1 45 52 9.33 0.025
0.5~1 1 7 15
1~2 Jv
AR R (R i z iéi ﬁ 3.03+1.41 248 +1.42 2.90 <0.01

IR, AT Lot NAFLD 8 2 T B 1E[23], FRATHIB 7T b 2o M 5895 #2.(16.9%) 1
AT B ME(13.0%), HEREVN, XATRESRATFEARR DA . TEXRMBATIIAE G K& I BR A R, %«
PRSI R B, (BB IE] . B R B P UORM B A B 38 i T 53 1, I shE b, Ak,
TR R LE%ZEREET BRSO EBEER . #FREH, ALARHARE T2 S8 NAFLD
BB A [24], HALIER SEUFIEAEEE /i, G R AR 3R 1S PEIRTENE RE . Bokiik/
P A L 5, 4RI B0 NAFLD [k A, M ER KA NASH [25], X 24 0E 7 T TilfE 8 NAFLD
TRIT A E LR [26] [27]. SHEIRE HER AT R K I FE NAFLD MER 2 —, JATHEE RS
XL g R —B[13] [20] [28]. EAFEENIE, ERATMEE S, H 95.6%0) [F =& &8 ¥E BN S HER
BRI, BRFUR I, RE R RRE . R R R KR 5 R R R R AR, G R RR R (A
g — iR, HARRNS THa B0 AR SRS LR i H il =B g S
FHCP[28] [29] [30]. IXEIRAE, FRATFESEHTI, KA 3E AT AH AR S B AR JE i
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AWFFCIFTA NAFLD 2225, A 11.9% M 25 AR AR B RS . RS A e AR, X 5 REA T 7T 25 5
FHIE[31]. EARIEMEAE NAFLD e e R IPE R, fHRZ) 10%~20%1) 35k H SR ) NAFLD &3
N “JERI NAFLD” . HAEREARL N NAFLD B AL, %7 NAFLD BF R s, mH il =ms
i HORC P AT R AR U 25 B AE ) SR A, (E R AT A I 43 . O I 3 RO RN A IR B T2 e 55 i [ 31]
[32], IXWIHEERIRAEARRAZRAE 75 B AT ). AT FTIE W EL S|, NAFLD 2241 ALT #4E
NAFLD 1w, HEREEERE, EA%EY, B sE NEOEAZ, UMbl ALT
FrEE N HEER NAFLD fbsiE. FRATHISE Rk o8 NAFLD A IEH. B L. BMIL VAL K THE
NAFLD, 278X Ee5hnnl /9l NAFLD R+, X5 H AR 745 R IA[15] [33] [34] [35]. #ATM,
BT AR P BEANE B NAFLD B H > BEARE D, JRATTCVEIESE B IR 38 broxt i 107 A2 FE (¥ 73
MEH

A URHIE T CATE N b SR 27 1 DA SO0 K A N At B, R BB K 2442 NAFLD ) 585 2R = 1 HoAth
R, NG RREIT WU L SR S S AR AR )2 000, AR AR E B AR SR
FARE T A, MR RREARER D MEBNARZ, ERE BT R AT #— b 4n s kil
gy, RAETEIGMTHL IR AR IR B 4K, X RBATHIEE: TR AL R PR/ R — DB NNE. R
KT, AV — Dy AR, H—DAURANE, @R RS2 07 H A WA
Z A XN NAFLD A% MHLE] & a2, DIOAZm 13— 20 T S LR HIHIE4E -

E&UH
1) VESRE A X BT - TR RS B4 T H : XZ2019ZRG-30(2): 2) P iR X H AR HE LI H «

XZ202201ZR0055G -
FlzmhsE A= RA

ARIAAFAEAEATH 2R R
SE W
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