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Abstract

Aims: To explore whether and to what extent emerging healthy lifestyles reduce the risk of all-cause
mortality in individuals with metabolic syndrome and metabolic syndrome-like characteristics.
Methods: A total of 6934 participants from the 2007 to 2014 National Health and Nutrition Ex-
amination Survey (NHANES) were included. We evaluated participants’ lifestyles according to the
following criteria: smoking, alcohol consumption, physical activity, diet, sleep duration, and se-
dentary behavior information. Generalized linear regression models were used to analyze the asso-
ciation between healthy lifestyle scores and all-cause mortality. Results and Conclusions: Among
participants with metabolic syndrome, compared to low healthy lifestyle scores group, the risk ra-
tio (RR) was 0.51 (RR = 0.51, 95% €I 0.30~0.88) and 0.26 (RR = 0.26, 95% CI 0.15~0.48) for people
with middle and high lifestyle scores respectively. The difference in gender persists. In females,
the RRs of the middle and high score groups were 0.47 (RR = 0.47, 95% CI 0.23~0.96) and 0.21 (RR
= 0.21, 95% CI 0.09~0.46), respectively. Compared to males, the protective effect of a healthy life-
style was more pronounced only in the high score group (RR = 0.33, 95% CI 0.13~0.83). Higher
lifestyle scores were associated with more prominent protective effects, regardless of the pres-
ence of a single metabolic syndrome factor or a combination of several factors. As a conclusion,
sticking to an emerging healthy lifestyle can reduce the risk of all-cause mortality in people with
metabolic syndrome and metabolic syndrome-like characteristics; the higher the score, the more
obvious the protective effect.
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1. 5|8

12 V5 1R AE 18 B H 28 ™ B A BRI 1 4H . I AR AR U 2R A 1iE (metabolic syndrome, MetS) £ % 9 4>
BR R B @RI B2 B2 00E, RN E S &M T4 RE VIR [2]. RBLERAEMERE — N IER
SE e A A H AU(WHO) T 1998 il 52 ([3]. [l B bl R 95 B 28 (IDF) A 52 [ 20 I B 2 /38 [ [ 50
JIts IR RIE 5 T (AHA/NHLBI) AT AF 2K 0 AR 275 AE 1 8 SCIR e 1 R (4] AR ERE e~ — 45, adh
HeOPERERE . Hah =B ke S R A IR e A s i A R AR T s A SR E AR S
MURFE T 3 Fal 3 A AL, RO ZR G AE[4] [5] [6]. SRT, IXEEHIG LS & KRG N 1 fE & 2
RUBE PRI « O M7 5 B ST 7E U AR e i L 2, /e BRAE ) — DU &, BA R RS 1E
() EF B OEN TR N 1 2 £%, HEEAERUTER SR B o 36 22, o0 38 1Y) R85 26t e 2 38
WAL, FEXT 2 AN S R B 34T A iR, AR SR A AE S R8O I A7 2 9 A0 e JXURR IS 186 2 A% A 5%,
A RBET KB IE 0 1.5 A 9C[7] [8] [9]. ARMMEREAEZ 18 AL AT AR R IR A 2w, 11 A% 77 0T T
AR A, NMEE T 299697 (5] [10]. RAEWL, S8 40ET7 302 — M 8 5 47 I RE G200 K
R RER T
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A iE 5 SE 2T DL S B PSP 00 o BRI 22 IR 2 B, {2 S 7 R B EE 1] [12],
G T B AT IR, B, K. B AR, ELERMT R AR T R EM. £
L T4 eI 0N LA Tl N G Bl U5 B 8 000 20 AT AR AT AR R A 5 U5 NBE T A i, e T
DAL PUFR AR5 77 20 S i — T A S B SO B4 1 AR DA R 32, JF b7 1 3 50 U3 R AR 28 1 %
F XTI R DR & A O IS Y AR E R DR SR B IR S RIS R R[13] [14]
[15]e XA RN EWAR 7T — NS, W m ia] i) A AT N ARTFE AL BRI (5[ 16] [17]. 2%
T g T NG TR Z M RR, CHIREZMA T, A, Harsk ¥4k gk 0m 0 N5 Fod gy
KF RS WUEYE, JTH R 28 A1 AR S5 A IERERIE AR

NTHEAAX—HIRT A, BRI T ERMERESEFRANHANES) WS 5%, DIERRE AP
FRAETE 7 AR TS BB DL K 2 KR B B AR AR 25 A 28 2 AR 28 A AE AR R 28 2 1 4 DRI AR T UGS

2. ik
2.1. I AE

NHANES & [H X PA G i HO(NCHS) AN FZE0TH , H B 72 Ak 58 [ RSN R L2 ) fg A E 77
R, FRE VA S 5E B EE. ZBEGET 20 D 60 TV, 454 T Uik, LA
A A 2 R R R o A B R AE T2 5000 A A AR REA AT IR Z, JREFS R e R RN IR ek
AT BESIAE

M 2007 £ % 2014 4E[f) NHANES H1, JEH 29,573 43 5EMWMMAWI R . 1£1X 29,573 %5 554,
BAVERR TR S 5% 65 <18 2 (n = 4841) AEJREUHFLI(n = 371 BE U5 B A AT SE8LE e (n = 881).
BEZR I R B0 ML (n = 5008) A K A3 7 AiF 73k 2R(n = 11,538), B ERASHTHAH 6934 45
H¥&.

RS AERFEEA AR 3 Fhek 3 L EARAE ) — 250, BRI Hih = m. &%
V£ A B 1 LT IEE FARAER e I R 2 B IR T v o H Vi = B T i F HDIL 7K-F FRA AT GeRR A Il S« TR UL
BATERM S SR — BB I 4 ADNFEARHE: PO MEIERE. MARS R i A s o, i — Dt
TR G AR SR A AE RN 15 MU ZE A MERFIEAL & 41 o AR 22 A 1ERT 4 A BRI T AT RE A 2
A, BFE L AFHEACH O HERRREE . AR A R E ), (TR 2 AMFEAE A A (P
FERE + MfgSa el PO tERERE + SiEA . POt EIERE + SIkEA. Mg R + s, Wl
FH + EIEEAL. mE + B, 3 MREAS AR R + MAERE + SR, ok
JERE + e SFE + mipEA. RO + SR + mIEEA . s SR + miE + & i),
PAK 4 MEFIEA AR OPERERE + MERH + &Ik + SiiEd), Lt 15 4.

2.2. BEREFRANESRIE

I ) R AR SN RAEE T B R ER T T, R T R R A v 7 2R 2R (R
YA AR RESI AR E), FATIEGIN 7B RIAT R 3R (AR KA A AA4T ) [18] [19]. FRATTRHEFE I
ATETTRGE N 1 g3, AMEREIIATETT Y 0 7, AT A A BRK s 3 BEARI & SO LA R AR
WA 14 50, SEAEE 28 v ERE BT, fH 2 150 8 EiEs), 20 75 58
g3, sESERIHA RN SRER R ORI S /- (HEL-2015) T Loy 2 = &R 7 38
NS BRI BRI AN /D 4 /NS B A8t 2 A BE /K [ 14] [15] [16] [20]-[26]0 N T 58 11 S5z s A ik A= 3% 7 3%
R E5 R e, FRATTA 8 T AU R A 06 77 Q0P 43 (270 I S bl B0, BRAT TR A3 77 sUPF 4 AT
T =5
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2.3. thTE

Mo A R FAH R AL B EOE I SR VR B R RS . RS R AR YR MR, #
BREEM L T5 LA (PIR). B L e, BV A a SR BN HARPUHE A B S BN AU BEF # B A
ARG B BAMIEADF R . ZEE LR LR P SR e RSP M R 2,
PABR R 2B VA B2 [y o oty AR B AR SE 0 S A, IR A AR FR S L A7 )i ik B JE IR Ko
Be 2 rp o SE AR AT 4T

2.4. ZBRHEX

NCHS # A\ DA E WA E 5 E 0T fa b A T UE O SR B R R . T A PRI A A
KEIET- R R AFENZ 5 ESINHEZ AARZE 2019 4F 12 A 31 BT R R, X2 B3 el
T . RIS 1999 FE LRI (EFRZIH 25 (35 9 BRACD-9)FE 10 kR (ICD-10)%f £ FigE R AT
39 AT SE R SCHARET:, EPAFREOITRE . i 1M ORI IE R . R M R I R
e
2.5. Gt ot

R4 NHANES $& L1045 oot s it A7 o0t . BERFHE R E MR 2R E, WHNM R R, X
TIES AR, WHBMESD)E R, X TARES A S, WA A E W i) #Ros . AREAEE 7
VRO FENBE N 3 AT 0T SRR TR 77 22 0 M1 Al Kruskal-Wallis A58 H AN [F) 2R 36 7
P53 4 TA) FE 2R AR AIE ) A AT A L[ 16]

SRFAT™ SCE [mT R A o A7 i R A= 35 7 300 43 5 A DR A T UK 2 [ (1 S B 28] &5 SR LU LE(RR)
FH 95% A5 X AI(CHE R . HEENRIAE R, RATMET 3 ANEIABA. IR | R T
Bl B 2 REFERIE. BOE R PIR; AR 3 /MU HE HbA1cY% /K Fo ARAE AU B A 15 77 VT 20 K i
FAAES w3 KT BATERR T T RIREREES 5 3 i AR 75 77 P 5 e R T3 2 Al
K, XML AR ARHIERAT TR RIA S, BRAN 15 M. RBFFEEH STATA 16 3475045
ST, P<0.05 WHEAG R L[29].

3. &R
3.1. 858 EL4FE

AWFTEILGIN 6934 A TERT G, Al KB 295 BIFET-45 R ARAE IIBLE B M e A= 36 77 P43, R it
F NGty E 34, RN 2561 111(36.93%) . 2076 151(29.94%) 2297 11(33.13%). HF AN G A dELk
FRIEQIEE 1 Fm. SARATE T SOE AL, s Ais )y SO i 28 NI K. /2 N A 7T
JEVEIEA IR AA N G I EK, PIR SR 2 Mg R AR 75 7 AR e AR — 4, BRI NFR o 2BV
J7 SAFHBARM NFE T, KL R A B2 75 1 L) e 1K o

3.2. IMHBREFSFAS2ERTE/ZEHXER

BT LR EAEE L, AN 1697 AW T GIEAT /08, BEVT ARG 7 129 BIZET-45 . RH
ISR A B S AR IR g R A g T P B AR TR R . W0k 2 BoR, Bl AR TS U7 AR 13
b, ARIET PR fE R FERRAG . R 1, AR A S, Sd R AR T UE A B 2
EEME, 1484411 RR E8 0.51 (RR =0.51, 95% CI0.30~0.88), ff5 50414 0.26 (RR = 0.26, 95% CI
0.15~0.48), fEBLAY 2 o, JHEE TAEES. PRI MR, HEREAM PIR, SIS AMML, Hafad
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Table 1. Baseline characteristics of the participants

1. 25ENELHREE

AVETT VR ar
KBS HM=2561) FEEGHM=2076) FHEDHMD=2297) PiE
g, % 36.0 [27.0, 49.0] 44.0[31.0, 58.0] 45.0 [32.0, 60.0]
<65 % 2396 (93.6%) 1772 (85.4%) 1908 (83.1%) <0.001
>65 ¥ 165 (6.4%) 304 (14.6%) 389 (16.9%)
el <0.001
CEE 1450 (56.6%) 987 (47.5%) 1131 (49.2%)
ik 1111 (43.4%) 1089 (52.5%) 1166 (50.8%)
Tt <0.001
BHEAEEEA 261 (10.2%) 210 (10.1%) 390 (17.0%)
HAb TG B 211 (8.2%) 164 (7.9%) 265 (11.5%)
AT HFBEAN 1236 (48.3%) 966 (46.5%) 993 (43.2%)
VT BN 604 (23.6%) 414 (20.0%) 366 (15.9%)
H A 249 (9.7%) 322 (15.5%) 283 (12.3%)
PIR 2.4[1.2,4.5] 3.5[1.7,5.0] 2.7[1.3,5.0] <0.001
THUERE <0.001
LI 372 (14.5%) 188 (9.1%) 393 (17.1%)
e R BN [E) S 613 (23.9%) 319 (15.4%) 434 (18.9%)
o RER KL EH 927 (36.2%) 637 (30.7%) 686 (29.9%)
K bL B2 646 (25.2%) 931 (44.8%) 783 (34.1%)
W JOH
U\f 1281 (50.0%) 1489 (71.7%) 1755 (76.4%) <0.001
AT 407 (15.9%) 519 (25.0%) 542 (23.6%)
WAE 873 (34.1%) 68 (3.3%) 0 (0%)
el
KEDH 1485 (58.0%) 791 (38.1%) 549 (23.9%) <0.001
R BN 1076 (42.0%) 1285 (61.9%) 1748 (76.1%)
fRETR 172 (6.7%) 1597 (76.9%) 1540 (67.0%) <0.001
AR & B 1589 (62.0%) 1364 (65.7%) 1864 (81.1%) <0.001
T8 AR 117 REEHIR A ] 1159 (42.3%) 1185 (57.1%) 1656 (72.1%) <0.001
B AT N 225 (8.8%) 115 (5.5%) 1581 (68.8%) <0.001
fieas Z e A HE R (mg/dL)  112.0[90.0, 138.0]  111.0[91.0, 132.0] 112.0[90.0, 137.0] 0.584
T BE MR AR (I B (mg/dL)  49.0 [40.0, 60.0] 54.0 [44.0, 65.0] 53.0 [44.0, 65.0] <0.001

i = (mg/dL) 119.0 [76.5,186.0]  110.0 [75.0, 171.0] 108.0 [72.0, 168.0] <0.001

HbA1c% 5.4[5.1,5.7] 5.41[5.1,5.7] 5.4[5.2,5.7] <0.001
PIR: #455tL3%; HbAlc: MM EA. MM PEXRSEAGITHEEME.
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RR 4 0.55 (RR = 0.55, 95% CI 0.32~0.94), =if35-4H8 0.27 (RR = 0.27, 95% CI 0.15~0.48). fEEAY 3 1,
TERANAHE HbALc% /K5, F 4553411 RR fH4 0.56 (RR = 0.56, 95% CI 0.33~0.97), mif35041°4 0.26
(RR = 0.26, 95% CI 0.14~0.47).

3.3. WHSHT

BAVHEE RN 53 2 Wb 3RS 7 2R Gh JE o g B (A0 A= i 77 SO ART B K1 i 000 1 (18 R St IR G P 52 i 7
YRR ONIE . W5 2 BoR, etk SRR 1 RS o 4L, e AR E TR 41 RR
735124 0.47 (RR = 0.47, 95% CI 0.23~0.96)A1 0.21 (RR = 0.21, 95% CI 0.09~0.46). ¥ 1EHAhPhAF & 5,
RA A HMRR A 4025 3 812 50.21 (RR= 0. 21, 95% CI0.09~0.47), 743 J50. 19 (RR = 0.19,
95% CI 0.08~0.44), 7EXF B PERAT IO pTHp, e R AR 35 05 s R U 78 m A3 0 41 il L (1
A 1: RR=0.33, 95% CI0.13~0.83, #i% 2: RR=0.35, 95% CI0.14~0.88, 1% 3: RR=0.33, 95% CI
0.13~0.85).

Table 2. RRs (95% CI) of all-cause mortality according to lifestyle and sex category
2. R\EFAN MNP EHNLERTLEFBA RR E(95% CD

R E(95% CI)
il 1A 2 R 3
& N
RAG4 A 1 (Z3%) 1 (%) 1 (%)

SMLIEE ¥ il

0.51 (0.30, 0.88)"

0.55 (0.32, 0.94)"

0.56 (0.33, 0.97)"

[SXEin| 0.26 (0.15, 0.48)" 0.27 (0.15, 0.48)" 0.26 (0.14, 0.47)"
B
(G EA N 1 (%) 1 (%) 1 (%)

SMLIEE ¥ il

0.59 (0.24, 1.45)

0.61 (0.26, 1.41)

0.61 (0.26, 1.40)

[SXEin| 0.33 (0.13, 0.83)" 0.35 (0.14, 0.88)" 0.33 (0.13, 0.85)"
i
(S ES 2 1 (%) 1 (%) 1 (%)

EHLIE Sl

r 4l

0.47 (0.23, 0.96)"
0.21 (0.09, 0.46)"

0.50 (0.24, 1.03)
0.21 (0.09, 0.47)"

0.52 (0.25, 1.08)
0.19 (0.08, 0.44)"

Cl: MfEXI. “FRREAGHIFEENE.

34. MIANHWRREBSAEAAABESEHFFEARSER TR BEHXHR

HAENRBMEG AR 254, MWEA 4 MEEZ oA 2 4~ 3 ek 4 MSIERAE N
Mro w1 RIE 2 BoR, SRS, BRSO ], 7EEA RS IER R 2 — B E M E R
HEWMNBE, Bm ARSI 0P SR R ORI E ARG . ZE MR 2 s L e 4, A s s 4
FI4RBE T R KB PR, RR 437508 0.29 (RR = 0.29, 95% CI 0.16~0.51)F1 0.53 (RR = 0.53, 95% CI
0.33~0.85), 7EFOPEARREAL Y, i REAEVE 7 RIE X PR T 45 R RS E I E G2 L. HME, 1F
LA, 520 4 RR (RR = 0.43, 95% CT0.22~0.84) 5 T H [A175 70 41(RR = 0.26, 95% CI 0.12~0.59).
2 I B O M IR IR R R AE RS, ARV 7 SR AR E L B Gt 8 . M R R
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AP LR EMER = AMERS, &S0 48 RR BB KPR 43— PRI,
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o

Figure 1. Relationship between participants with metabolic syndrome-like characteristics and all-cause mortality in the mid-
dle score group. a represents the characteristics of central obesity, b represents the characteristics of dyslipidemia, ¢ represents the
characteristics of hypertension, and d represents the characteristics of hyperglycemia

E 1. EARHEESMEFFENARD, PERREFASRNTINSEEARTERIIRR. a KERFOHEMFE, b
REFMAEFEFHE, c KRSMEFHE, dRRSMEFHE

1.0

0.2

SEERRRAEARRAREE

Figure 2. Relationship between participants with metabolic syndrome-like characteristics and all-cause mortality in the high
score group. a represents the characteristics of central obesity, b represents the characteristics of dyslipidemia, ¢ represents
the characteristics of hypertension, and d represents the characteristics of hyperglycemia

E 2. EARBGAMEHFENARS, SBRREEFSNINESEERTERNXR. a RRPOEBREEHE, b K
RIMASFBHFE, c KREMESFHE, dKETSMPBERAE

4. Wit
FERITRAFI FC, FATRGT 7 HT 6 FE KU 1L T 77 S0P 4 5 B AR & R i 47 A HERE

[S 2B

(<]
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FHEANBERFISE TS5 R 2 MK R BATE 7B, LR BEEA A 7% J7 AR Z 0 45 R sgm . 25
REIR, TethaGBr R R eI, SRS dAHE, TS AR AT RS FEC, =
S3 AR A DRI TE KU AT — B A . PR AT 40 B A0 AT, FRATR I T — B a5 R . X I 58 3]
PRAL TR RS, EACR SR AR S AR SR G AR R AR B B4 B8 B — R Tl 7 Thl o i R ARV T A5
S INEE, R BERENE, TN, RV RN AT 2R T2 AT At S N R 1%
Wi o 457350 I NATAT AR R BOR, AT RS2 PR 9t AT T4 B8 25 1R I [ Sy Al e AR v 7 =X EFRATTM @i =
AR, B A R R AN, @R ARV T SN IR E R SR AE . AT DA TP 1 R TR Gifid e
AE T AT, BRATHIWE A RS 2 AT HIWT 45 R — 2 15] [16] [30]. Hiln, — AT 751k W76 56 [ P
ANBAFI R, MR R P AR v T 35 T P 1R T 7 i RE A D[ 14] o 7 35 LRI 3% [ 4 K BA S 7 Hh
I, AR AR 7 205 BUR A AR T KU AL LB T AR 5G[15]. 5 26T T 98 — 350, AR AR 0E T7
KEARYER, BE&EMERA 7 AT B, XU e nl ik — 2 FRAK[30].

Ak, CAEANFEAREHHEF T ERATE T NG R MK R, Yogini V. Chudasama 55 A&,
R i R 1) AR v 5 APT SEK Z2 0 N BE R T %7 @5 [27]. Klodian Dhana %8 AN, £ & M@ AR 0
BCAR PRI 7R R e R XSS A O[3 10 B FE I8 4% JXURS RN T, R B 9 2R 3 7 2t 5 LR R 8 R 2R R
WA OC[32] [33]. BT AR FEREH, TE LI B AFIRE Fi A, (g Re 1) AR ] DA PRI A RIPE T 2 FAR IR B T
ZEARE[23] [34] [35]0 BR T HEARZ AN, AATHBRR B LR & 8RR AR VS 7 SN I A ARAT 9o AARAT ik
/b 55 1 FLBE TR ML 5 B T XU R AR 5K [36] [37]

AU ER G AERR RS2 B AN, HEE S EAM YT, HA RS B B2 S AR 2%
BAE[38] AR LR G ARV TT T EEAAL , B8 A2 i 07 2o — Mo ] S KR 97 7%, BTICMA RN .
TEIXTU T, a5 RoR: SH9oOrEAerE NBEAE TG, i fg S5 DA R & i e NI R 4T (1 A 1% 77 =0T ik
FRARH AR T AR . fFEEA 2 BIPA RS SRR AT, &G OB B 75 220
(AR5 7 TP 43 A R B A A DRI R T2 XU o DR 22 Bt 9 B DA A A 52 e a2 R AR 3% T SN A5 R R IR 52 [ 39
(407 PRI, FRATTHHEDN) rhvoCo b JIESJe 5 38 7 R HOCE e e ) A 3% 7 2, DA D SR a4 (R R I T4 AR,
PATVREEBNE S bR A, A5 20 A R 2R 3 T 205 4 (1 ARG U AR O o W B s 1) R BB A st T B R
L, WA T 250411 HT@ R AT AR EKREE, ItIRATHERT, A& N R, (RS
77 R EEIP] e AR B R o BUORAE 55 M A0 Lo v R B 82 3 s A 35 7 O 4 R E L, (R 53 A b
Z M2 R SAFAE, 52 AR FCARA14] [42]. SRTG, 52 5 1 B AR R R ANE £

AT AR S A E RE BT SERBE Y, NHANES #8458 7 A AR5 77 U Zw= v 45 B 5
AT TEENE, XERIRAIMESE R LS TS AT KA. KRB, A BT 8B eR
AR AR SR A AEREAREAE I NS HS IR PRI 3%

M, RUFFCUESE, EEA RS EA R LSRR AT, P @R A T S
BRI A BET AR AR DG, T &5 50 4 51— B R R R T RS ARG . A RO AR R 275 1E
FABRRE ) NFEEE T 2T T 21055 ), RICEARREMAEE T, DR RN/ A5 AdE—
ISR SR S R R, R A EkE i R R TR . R ARV T U E N — R R AR )
1BIT 77 B HE A .

SE
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