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Abstract : Objective  To study the risk factors for health — related quality of life ( HRQoL) changes in patients with acute
exacerbation of chronic obstructive pulmonary disease ( AECOPD ) under different multimorbidity patterns. Methods

AECOPD patients in five hospitals in Shanxi Province were selected from September 2021 to September 2023, and 214 patients
were finally included. The minimal clinically important differences( MCID) of St George’ s Respiratory Questionnaire (SGRQ)
was combined to assess the HRQoL of the patients. This study started from multimorbidity (refer to ICD —10) , multimorbidity
patterns stratification was performed based on latent class analysis (LCA), and then ordered logistic regression analysis was
used to analyze the risk factors affecting the change of SGRQ score at 3 months after discharge of patients with different
multimorbidity patterns. Results Patients were divided into “cardiovascular disease group” and “cor pulmonale low burden
group” through potential category analysis. Ordered logistic regression results showed that at 3 months after discharge, the
probability of clinically significant increased in SGRQ in patients with high BMI (OR =2.96, 95% CI; 1.09 - 8.34, P =
0.035) and patients with high direct bilirubin (OR =2.96, 95% CI. 1.07 —8.35, P =0.037) in the cardiovascular disease
group were 2. 96 times higher than that of normal patients; the probability of clinically significant increased in SGRQ in patients
with high direct bilirubin (OR =3.25, 95% CI.1.35 -7.97, P =0.009) and patients with low oxygen saturation ( OR =
2.35,95%CI.1.05 -5.55, P=0.043) in the cor pulmonale low burden group were 3. 25 and 2. 35 times higher than those of
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normal patients (P < 0.05). Conclusion

The prognostic risk factors of AECOPD patients with different multimorbidity

patterns are different, and regardless of the multimorbidity patterns, high direct bilirubin is an independent risk factor for

HRQoL changes in patients with AECOPD. Moreover clinicians should closely detect in the the abnormal changes in BMI in

AECOPD patients with cardiovascular disease.

Keywords : Multimorbidity pattern; Acute exacerbation of chronic obstructive pulmonary disease; Health — related quality of

life; Minimal clinically important differences; Latent class analysis; Ordered logistic regression analysis

il

1 &y

2k BH ZE M it 9% ( chronic obstructive pulmonary
disease, COPD) & —fift 52 Z% | 55 o 11 1 22 22 4t Ll B
B M8 PR BHOZE PR 2RO & Pk N E (acute
exacerbation of chronic obstructive pulmonary disease,
AECOPD) /& COPD 5 {E B MALT- 1Y 2 A,
EEIT ARG M E B A EY, A R
AECOPD B FH A A, HAbm a5
FHRAEFERA TSN ARBUSA L, BA
RZH AECOPD FR A AEAT I , (5 H HiTAY I RS
XA ) e 5 T A A Il R AR IE 22 5 Y SC AT K
AHBRE,

i 5 A 2¢ A= fiy i & ( health — related quality of
life, HRQol ) J2& P¥- i & & F F 8 g IR 00 /4 48
FRTo B PR B MIAE TS 41, HRQoL 1 4% Ak 2
AECOPD B# I EZLER' . EFRIFMRIRE " (St
George’ s Respiratory Questionnaire , SGRQ ) J/& COPD #
F Ak A HRQoL 1Y % ] T B, fie /)N il R 222 5%
( minimal clinically important differences, MCID ) J2& & X
TR RE I S8 . Bk E A Yot
FEHE A SGRQ F MCID SRR COPD 35 i i) 0]
S R SGRQ () MCID R BUS B 58 = <
A2 BR AL 2 T AL AR A5 T S COPD JR % 1Y
HRQoL 5 51071 SR i S BF 5% K Fe 40 % J& e
05 BTMERAE o ASBT 58 NI 1 B2 1 O, RO SR
rh AR A i, BT 455 SGRQ ) MCID, BF5Y
AR ST 0 AECOPD £ 45 HRQoL 25K X
W R 2R, LU O A8 B AT AN R M B X ) AECOPD
B HRQoL Sl B 577 10

2 MRAE

2.1 BBRRAFFIAR EICT 2021 49 H—
2023 49 H P BB 2 M JE BR B, i % BE B
HOR B Be i 22 BR B | L 48 N IS B Be b i2 01 4 12
Wiy AECOPD # 267 5l f 3 . AW 5E 28 1L v PR
PSR TR ZE Do T A, LR S O (2022) YX 5
(123) 5, A s PRI A PP O FE A, 15
ChiCTR2200064900 ,

PABRAE: (1) FE =18 B Y8 ; (2) Im R EE I
R4 COPD Ilfi K48 Fg 2 14 AECOPD [/ ;(3) A
BEShE2Z G 2 e 85 . HEERbRiE: (1) I
PRI T GRHBI S 50% 112 1 Bl 2k HL 0 VR SR
(2)RVIEH; (3) TR F B B fig 55 2 Fh 5 H &
FURRE PR B BESE LR A 0 B . AT IR AN
A 214 B8 E FEARSFS 10EPV 5,

2.2 B¥KELEHIG fidg—5IR A Bk
5 RE TGS T 0 S v 3 B U5 25 7 AT I A,
A N 2 045 B Y HRQoL | 5 il R 95 Py 9% 8
Fig 17 100 2 B i A DG A o ) 1) [l B e 153 26
A UAEITA) (1CD - 10) FEATHLE

2.3 ZRmEF  BFM HRQoL i SGRQ HEATITAL,
H RV A 3 ), o OB, 2 B A IR O
Behf'" . SGRQ (¥ MCID Sy 4 4377 A 28 1 B
J& 3 AN SGRQ WAt By Ty 4 73 K DL B X
AL R 4 43 S L b SRR o S o
A

2.4 itz fH R4 TR, FiE
B HORL R 43 B0k H 5 53 2 R K - means
FAE AT e 1 3R 5 43 B AR LE , W AE 28 53 43 BT ( Latent
Class Analysis, LCA) J&:—Fh B R flt ity 2 05 16117
PRI AT NI UT A, SR ] LCA X H br iR i 17
[f] Btk o3 2 (R ISR R 48 H B R T 5% 1Y)
PRIR) o ffEH poLCA (3 #E4T LCA , i ] e KABVSA Ak 1T
WisE 2 B 7 ADEE, IFIEAT 100 WE. &5, A
= B ] ( Akaike Information Criterion, AIC) | Dl
M-8 1% B 7 N ( Bayesian Information Criterion, BIC) I
X Ge L 0 SR i P AR B

AT B EE R A Fr 200 e d8 b, IR A
logistic [A1J9 73 # 4 HiBE 5 3 41~ HRQoL 174284k,
WITEATH T a3 i R BR , 3047 22 73 2748
S3AT , [ T AR S 15 D0 A2 T 268 5 4F 108 R 1) 25
SEAREAEEAT AT 45 I R ARG 2 4 b R 43 1 (i I,
P 1, Ak B 3 30% 48 AR B HERR , SR AT
30% F i BEHLAR RSV 19 missForest” 4 #EA7 Bl 2%
BN AR N A4S A A A BRI W R N S
% TR R A Z N RO IR e T AT LA
5, R 1 S W e 225326 logistic [ 7347

{if FH SPSS 27 HEATHARME /AT, AL AE R L) x £ 5



- 364 - PR TR =27 2025 4E55 52 #4585 2 ] Modern Preventive Medicine, 2025, Vol. 52, NO.2

iR, r 2R n (% ) ik o M 22570 Hr R 7
ZEOAT IR R g, K 9K HE @ =0. 05

R AR A TR BE

Table 1 Threshold for the division of clinical examination
indicators
LGS IEH It 15

BMI(kg/m?) <18.5 18.5~24 >24
gyﬁﬁfp’;“)" Hg,1 mm Hg = <89  90~139 =140
# 9 £ (mm Hg) <59 60 ~89 =90
C - i H (mg/L) - 0~6 >6
A1 85 F (mmol/L) <3.5 3.5-~5.3 >5.3
45+ (mmol/L) <99 99 ~110 >110
WE M4 ( < 10°/L) <1.8 1.8~6.3 >6.3
HAEMZIE (umol/L) - <4 >4
KINEHRAFEE R (U/L) <13 13 ~35 >35
ERNE (% ) <95 95 ~99 >99
kRS (mm Hg) <35 35 ~48 >48
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Fig.1 Patient heterogeneity grouping bar chart
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Table 2 Comparison of baseline data between the cor pulmonale low burden group and the cardiovascular disease group

EIN Jits 2 95 I 651 fip 20 Lo ML 2H %ﬁﬁ“% P
(n=214) ( 9) (n=175) x/F 18
£S5 0.556 0.456
L 177(82.71% ) 113(81.29% ) 64(85.33% )
e 37(17.30% ) 26(18.71% ) 11(14.67% )
AR (%) 67.46 + 9.79 66.61 +9.72 69.03 +9.78 2.994 0.085
BMI(kg/m?) 3.595 0.166
Uit 35(16.36% ) 27(19.42% ) 8(10.67% )
E# 104 (48.60% ) 68(48.92% ) 36(48.00% )
=T 75(35.05% ) 44(31.65% ) 31(41.33%)
Bk 2.87 0.238
KRR 67(31.31%) 49(35.25% ) 18(24.00% )
BIRA S 108(50.47% ) 66 (47.48% ) 42(56.00% )
HAh 39(18.22%) 24(17.27%) 15(20.00% )
USRS 2.794 0.456
PN 10(4.67%) 7(5.04% ) 3(4.00% )
[BY 183(85.51% ) 120(86.33% ) 63(84.00% )
B 4(1.87%) 1(0.72%) 3(4.00% )
HEH 17(7.94% ) 11(7.91%) 6(8.00% )
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e R 14(6.54% ) 14(10.07% ) 0(0.00% ) 6.519 0.011
Nz 25(11.68% ) 9(6.47% ) 16(21.33%) 10. 424 0.001
IS -3 15(7.01% ) 7(5.04% ) 8(10.67% ) 2.370 0.124
Jiti Lo 66(30.84% ) 41(29.50% ) 25(33.33%) 0.336 0.562

W4 (mm Hg) 9.477 0.002
EH 143 (66.82% ) 103(74.10% ) 40(53.33% )
b 71(33.18%) 36(25.90% ) 35(46.67%)
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EH 163(76.17% ) 105(76.26% ) 57(76.00% )
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= 117(54.67% ) 68(48.92% ) 49(65.33% )
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R A% ( x 109/L1) 0.811 0.713
T 83(38.79% ) 54(38.85% ) 29(38.67%)
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= 13(6.07% ) 10(7.19% ) 3(4.00% )

B R (pmol/L) 0.056 0.812
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RINA AR AL/ (U/L) 0.441 0.821
T f 11(5.14%) 7(5.04% ) 4(5.33%)
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i 21(9.81%) 15(10.79% ) 6(8.00% )

AR (% ) 1.547 0.475
i 141(65.89% ) 91(65.47% ) 50(66.67% )
EH 70(32.71% ) 47(33.81%) 23(30.67% )
fit=n 3(1.40% ) 1(0.72% ) 2(2.67%)

AT (mmol/L) 7.287 0.095
T 33(15.42%) 22(15.83%) 11(14.67% )
EH 174(81.31% ) 112(80.58% ) 62(82.67%)
= 7(3.27% ) 5(3.60% ) 2(2.67%)

AR E (mm Hg) 11.123 0.023
TR 20(9.35%) 15(10.8% ) 5(6.67% )
EH# 126(58.88% ) 80(57.6% ) 46(61.33% )
Tt s 68(31.78% ) 44(31.7%) 24(32.00% )

HRQoL 0.471 0.790
Lt 122(57.01% ) 80(57.55% ) 42(56.00% )
TR 57(26.64% ) 38(27.34% ) 19(25.33% )

AEAL 35(16.36% ) 21(15.11%) 14(18.67% )
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Fig. 2 Single — factor orderly logistic regression in the
cardiovascular disease group
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Fig. 5  Multi - factor orderly logistic regression in the cor
pulmonale low burden group
it i

RZ% COPD (8 50T AR ZR Ge s (0 AL
B ARSI ) B AR R R — R IR YA,
il T LCA K 5835 20 Sy WA i PR S o 1R S 24 - 0 1L A
P LI o o A0 70T 2L o 1 A M ) A P AR R
A WA 2E T, O A PO A P e LR e A
BERIHRE PR B 2L P RE 32 o T Ml O A0 $7 i 2,
HR 2L DAY SR 3R e e ) e L o A LR T i R
2L, U ML ZH A T i i C — S 2 3 i g A



IRAC TR B2 22 2025 AR5 52 545 2 ]  Modern Preventive Medicine, 2025, Vol. 52, NO.2 - 367 -

I A0 ) 828 EL B v, S A il 2 T A 0K ) S 2
LA

GOLD2024 #5 i BLAE A AT E IAIRE] AECOPD X
R R ) AN A I W PR, 2 S0 fE ) 22 4 3 1)
L AHEFEA A SGRQ 454 MCID i 4 5 4 i 1)
AL HE B TG 15 D0 o 7E 368 W 47 0% 1M 01 Y JE A AR
TG, ZINE A ¥ logisties 8] V3507 B 7n B % B 3
AU B 41 BMI i 25 A1 B3R 2T 2 v
# SGRQ PE43 T & 1 v] BB ME 3 02 1E H BB 1Y 2.96
5 5 il U AU 71 iy 2 422 FIEL 2T 2% i s AR 40 A 2 i 41
B SGRQ TE4 T =y B9 AT B M 4 0l 2 1E W A 1Y
3.25 f%5F1 2. 35 1%,

RS R , A P52 T 36 ARG B BMIL £33
PR IR R IR R O LA B B TS
Sz R ™, 55 AECOPD Mg kA Atk
N BB TSR RS A X BAER
FHERE A L ] RESHE i COPD 14 JRURS: 5 iR 5 Al
HEETT B 23R IG 2 COPD By XU ) . A BF 5T 45 51 i
7~ BMI i 155 2 A L8 2 95 4 AECOPD 8 25 i
HRQoL, Al AT 2 [ A0 F. 52 ) i AL il i 75 UE— 20 0 5T
T B T AR Xt A 90 1M R ) AECOPD
B, IRz EEAPR PrEl P A %
A S R RE PN IR SR T A AL R T AR A B R
AECOPD EE (& HLfl 2 —"" . RAZL 2 A4 il il
BB 9 HE F1 4R A0 N LS R, DT LA LR B il 4 2L 1) 1
FIPY S A BRI IE I B P B 4T 2 K O
XL B f gl (R IR 21 2K P i T IE
FRFEIBET XU o it 2> 1 w5 AR RS R W R I8
Hops AN, B 2 I 4T R = #B & AECOPD fE %
HRQoL A5 Ak 4 2l 37 f I [N 32, $8 7s B= A= i AR 3 75 7
B R e bR 0 AR . BRI AR N IE 3R
A 481 RN B e IR 5 AECOPD B 5 %) Tl 5 48 2% A
Sl T AR AR A9 AECOPD f3% , H4e 407
RERS B WA B i Y

AHIFFE R T fe RUBS: PR 2R () SR R R AIE T, T RE & 5%
FIHADARM E R IH R, 5 EShRA AR
RAEWTT L, SE I R YA 4s R . X Rk AT
5 TN IR S G i = Bt , (L2 A2 218 e 2 1 1R 52 T, 40
AR AECOPD SBEMEAEEANAR, B T4
BRI, BFFE X G 24K IR T L pa 48, il F 58 45 AN 1T
O — o B HB IR AR . ARORMG AR S Y KA
o MOFEASORIR IR T 3k IF i — A0 8 S e 4 SR Bz
etk

5 & i

O MBS Y Wi i s , C — S22 F i e

00 P 8 A L 91 s 1 P o IR S fer 2, — 4R
At o3 s Qi A6 9 £ 5 LG 491 AR il o K 70 £ 201
TCie e R A e 4 E 21 3% i s R Be e 3
H HRQoL i) B AL i T EVE R 292 BT IE#
BHE 3 A, EARILHET AECOPD 3 i
Bt 3 > H HRQoL 72 1k i KBS [ 2R AN R AH ] , 38
YIRS IO A B A AECOPD 835 i 2L BMI
SR

FISRMSRAER AU AR 45 b2

SE 3k

[1]  Christenson SA, Smith BM, Bafadhel M, et al. Chronic obstructive
pulmonary disease [ J ]. Lancet, 2022, 399 (10342). 2227 -
2242.

[2]  De nigris E, Haughney J, Lee AJ, et al. Short — and Long — Term
impact of prior chronic obstructive pulmonary disease exacerbations
on healthcare resource utilization and related costs: an observational
study (SHERLOCK) [J]. COPD, 2023, 20(1): 92 —100.

[3]  Fabbri LM, Celli BR, Agusti A, et al. COPD and multimorbidity ;
recognising and addressing a syndemic occurrence[ J]. The Lancet.
Respiratory Medicine, 2023, 11(11) : 1020 - 1034.

[4] Di raimondo D, Pirera E, Pintus C, et al. The role of the
cumulative illness rating scale ( CIRS) in estimating the impact of
comorbidities on chronic obstructive pulmonary disease ( COPD )
outcomes; a pilot study of the MACH ( multidimensional approach
for COPD and high complexity) study[ J]. Journal of Personalized
Medicine, 2023, 13(12) . 1674.

[5] Kaplan RM, Hays RD. Health — Related quality of Life
measurement in public health [ ] ].
Health, 2022, 43 . 355 -373.

[6] Esteban C, Arostegui I, Aramburu A, et al. Changes in health —
related quality of life as a marker in the prognosis in COPD patients
[J]. ERJ Open Research, 2022, 8(1): 00181 —2021.

[7]  Jones PW, Quirk FH, Baveystock CM. The St George’ s respiratory
questionnaire[ J]. Respiratory Medicine, 1991, 85 Suppl B: 25 —
31.

(8]  MpEmd, WAL, WARK, 5. 25 T8 S0 0 A2 [ IR SE R T
DIREVFH R G0 — AR M i 3R /M i PR T 4 22 (1 1 52 i)
ZWE[T]. hESRHES: 2023 ,26(17) ; 2108 -2113, 2119.
Yang YL, Jing MX, Hu X, et al. Study on the influencing factors

Annual Review of Public

of minimal clinically important difference of the FACT — G Scale
based on patients with cervical precancerous lesions[ J]. Chinese
General Practice, 2023, 26 (17): 2108 — 2113, 2119. (In
Chinese)

[9]  van Geffen WH, Tan DJ, Walters JA, et al. Inhaled corticosteroids
with combination inhaled long — acting beta2 — agonists and long —
acting muscarinic antagonists for chronic obstructive pulmonary
disease[ J]. The Cochrane Database of Systematic Reviews, 2023,
12(12) . CDO11600.

[10] Ying YB, Khunthason S, Apidechkul T, et al. Influencing factors
of good quality oflife among chronic obstructive pulmonary disease
patients living in Zhejiang Province, China[ J]. Scientific Reports,
2024, 14(1) . 8687.

[11] Andreas H, Horst O, Sylvia H, et al. Physical activity, depression
and quality of Life in COPD - results from the CLARA 1II study
[J]. International Journal of Chronic Obstructive Pulmonary
Disease, 2023, 18, 2755 -2767.

(12]  H& AT, TEER, 55 MbTT 525 W X0 18 Ve O S TS A R 2R



- 368 -

PRACTRBT =27 2025 4F5f 52 %255 2 1] Modern Preventive Medicine, 2025, Vol. 52, NO. 2

[13]

[14]

[15]

HEWEEL ], P EPRIE B 7 44,2023 ,23(6) :621 - 626.

Tian J, Du YT, Wang YJ, et al. The causal effects of statins to the
prognosis of chronic heart failure[ J]. Chinese Journal of Evidence
- Based Medicine, 2023, 23(6) : 621 —626. (In Chinese)
Sinha P, Calfee CS, Delucchi KL. Practitioner’ s guide to latent
class analysis; methodological considerations and common pitfalls
[J]. Critical Care Medicine, 2021, 49(1) ;: e63 - €79.

DM, EEM, B LT )Y logistic SR 0 ~3 4 L3k
P L AT N R [ T]. P B A:5Ei1,2022,39(3) :389 -
392, 396.

Ma XQ, Wang HP, Lv J, et al. Analysis of influencing factors of 0
-3 year old children’ s ride behavior based on ordered logistic
model[ J ]. Chinese Journal of Health Statistics, 2022, 39(3):
389 -392. 396. (In Chinese)

Fsh, B, E AT, SR A AL O B RN O 1 LA R
[J]. A 4E1,2020,37(3) :395 - 399.

Yang H, Tian J, Wang K, et al. Comparison and application of
hybrid missing data filling methods[ J]. Chinese Journal of Health
Statistics, 2020, 37(3) : 395 —=399. (In Chinese)

Venkatesan P. Gold COPD report: 2024 update[ J]. The Lancet.
Respiratory Medicine, 2024, 12(1) . 15 - 16.

Shan J, Yin RL, Panuthai S. Body mass index and multimorbidity
risk: A systematic review and dose — response meta — analysis[ J].
Archives of Gerontology and Geriatrics, 2024, 123 105418.
Powell — Wiley TM, Poirier P, Burke LE, et al. Obesity and
cardiovascular disease; a scientific statement from the American
heart association [ J ]. Circulation, 2021, 143 (21 ). 984 -
el010.

[19]

[20]

[21]

[22]

Zhang XF, Chen HR, Gu KF, et al. Association of body mass
index with risk of chronic obstructive pulmonary disease: a
systematic review and Meta — Analysis[ J]. COPD, 2021, 18(1) :
101 - 113.

K HME, A SR, 55 AR B B2 100V I 21 3 T 18 M B 26
PERER S A B E )] ) AR ERR =42 4R, 2020,
38(3) :297 -300.

Guan RH, Sun J, Wu D, et al. Predictive value of physiological
concentration of serum bilirubin on acute exacerbation of
chronicobstructive pulmonary disease [ J ]. Journal of Guangdong
Medical College, 2020, 38(3): 297 —=300. (In Chinese)
Macdonald DM, Kunisaki KM, Wilt TJ, et al. Serum bilirubin and
chronic obstructive pulmonary disease ( COPD ). a systematic
review[ J]. BMC Pulmonary Medicine, 2021, 21(1): 33.
Izcovich A, Ragusa MA, Tortosa F, et al. Prognostic factors for
severity and mortality in patients infected with COVID - 19; A
systematic review[ J]. PLOS One, 2020, 15(11): €0241955.
WA IR R 5 47 380 0 068 1 REL 2 e A 5 55 357 32 Bl it ) %
W RIS e e ma [ ] vh A BE 240 5E,2022,20 (11) 1109 —
112.

Chen M. Effect of respiratory rehabilitation nursing intervention on
exercise tolerance and dyspnea index in patients with COPD[J].
Chinese and Foreign Medical Research, 2022, 20 (11). 109 -
112. (In Chinese)

Hess MW. Oxygentherapy in COPD[ J]. Respiratory Care, 2023,
68(7): 998 -1012.

5 #5 H #3.2024-08-27

(EEH273 1)

(9]

[10]

[11]

[12]

[14]

[15]

[16]

Spitzer RL, Kroenke K, Williams JB, et al. A brief measure for
assessing generalized anxiety disorder; the GAD —7[J]. Archives
of Internal Medicine, 2006, 166(10) : 1092 —1097.

Radloff LS. The CES — D Scale: A self — report depression scale for
research in the general population [ ] ].
Measurement, 1977, 1(3) . 385 —401.
Xu ZZ, Shen DR, Nie TZ, et al. A hybrid sampling algorithm
combining M — SMOTE and ENN based on Random forest for
medical imbalanced data[ J].
2020, 107; 103465.

Racine N, Mcarthur BA, Cooke JE, et al. Global prevalence of
depressive and anxiety symptoms in children and adolescents during
COVID -19; A meta — analysis[ J]. JAMA Pediatrics, 2021, 175
(11) . 1142 - 1150.

Zhang YY, Bao XQ, Yan JX, et al. Anxiety and depression in
Chinese students during the COVID — 19 pandemic: a Meta —
Analysis[ J]. Frontiers in Public Health, 2021, 9. 697642.
Qasrawi R, Vicuna polo SP, Abu al - Halawa D,

Assessment and prediction of depression and anxiety risk factors in

Applied Psychological

Journal of Biomedical Informatics,

et al.

schoolchildren; machine learning techniques performance analysis
[J]. JMIR Formative Research, 2022, 6(8) : €32736.

Tabares tabares M, Vélez dlvarez C, Bernal salcedo J, et al.
Anxiety in youngpeople: Analysis from a machine learning model
[J]. Acta Psychologica, 2024, 248 104410.

Tang ZT, Yang XY, Tan WY, et al. Patterns of unhealthy lifestyle
and their associations with depressive and anxiety symptoms among
Chinese young adults; A latent class analysis [ J]. Journal of

Affective Disorders, 2024, 352, 267 -277.

[17]

[18]

[19]

[20]

[21]

[22]

Hwang SY, Nam JY. Do lifestyle risk behaviors affect anxiety,
depressive symptoms, and suicidal ideation among adolescents?
[J]. Psychiatry Research, 2022, 318, 114942.

Wang M, Mou X, Li T, et al.

anxiety and depression and health risk behaviors among Chinese

Associationbetween comorbid

adolescents; cross — sectional questionnaire study[ J]. JMIR Public
Health and Surveillance, 2023, 9. e46289.

Kleppang AL, Vettore MV, Hartz I, et al. Patterns of unhealthy
behaviours during adolescence and subsequent anxiety and
depression in adulthood: a prospective registerlinkage study of the
HUNT survey and health registries[ J |]. The International Journal of
Behavioral Nutrition and Physical Activity, 2023, 20(1) : 6.
EIr. BRESEBNG R R 58 DEREEEREETT A
KB mPERFFE[ D], B ZBER R, 2024,

Wang JJ. The study on the directivity of association between
cumulative social — ecological risk factors and clustering health risk
behaviors among adolescents [ D ]. Hefei: Anhui Medical
University, 2024. (In Chinese)

Reales — Moreno M, Tonini P, Escorihuela RM, et al. Ultra —
and  drinks
psychosocial functioning in adolescents [ J .
(22) . 4831.

Zhou J, Wang H, Pao C, et al.

Processed foods consumption is associated with

Nutrients, 2022, 14

Association between 29 food
groups of diet quality questionnaire and perceived stress in Chinese
adults: a prospective study from China health and nutrition survey
[J]. BMC Public Health, 2024, 24(1) . 1832.

I #5 H #7.2024-07-09



