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Abstract:

[Background] Unhealthy lifestyle behaviors may be associated with an increased risk of
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cardiometabolic risk factor aggregation (CMRF= 2), and few studies have focused on the correlation between the two in occupational
populations.

To investigate the current status of CMRF=2 and the compliance of healthy lifestyle in male occupational personnel, explore
the effect of lifestyle on cardiometabolic risk, and provide reference for formulating healthy behavior promotion strategies and reducing
cardiometabolic risk in occupational populations.

The study subjects were selected from male workers who completed occupational health examinations at an occupational
disease prevention and control hospital in Shanxi Province from May to December 2023, and 15125 study subjects aged 18-60 years
were finally included according to pre-determined inclusion and exclusion criteria. All subjects received a series of assessments including
questionnaires (basic information, lifestyle habits, and occupational factors), physical examination, laboratory tests, and six cardiometabolic
risk factors (central obesity, hypertension, type 2 diabetes, hypertriglyceridemia, low-density lipoprotein cholesterolemia, and hyper-
uricemia). A healthy lifestyle score was calculated based on six behavioral factors (smoking, drinking, physical activity, diet, sleep, sedentary
behavior) and 1 point for one positive healthy behavior. The enrolled workers were then divided into three groups according to their total
scores: 0-1 points (poor group), 2-3 points (moderate group), and 4-6 points (good group). Logistic regression models were used to analyze
the statistical associations between lifestyle and CMRF=2.

The median age of the 15125 male study participants was 40 years, and the positive rate of CMRF=2 was 53.5%. Adherence to
moderate alcohol consumption was the most compliant healthy behavior (79.4%), followed by current non-smoking (41.7%), while ad-
herence to adequate sedentary behavior (23.6%) and healthy eating (21.1%) were relatively low, and only 17.4% were able to adhere to
four or more healthy lifestyle behaviors. After adjusting for confounders, when compared with the poor group high lifestyle score was
found to be a protective factor for CMRF=2 (moderate group: OR=0.70, 95%Cl: 0.63, 0.77; good group: OR=0.66, 95%Cl: 0.58, 0.75). In
stratified analyses across different job types (coal miners, auxiliary workers, ground workers, and others), occupational stress (with or
without), shift patterns (day shift, night shift, or rotating shift), dust exposure (with or without), and noise exposure (with or without),
individuals with higher lifestyle scores exhibited a consistently lower risk of CMRF=2. There was an interaction between shift pattern and
lifestyle on CMRF=2 (P, eraction < 0-05).

This occupational group has a high positive rate of CMRF=2 and a high prevalence of poor lifestyles with low adherence to
some healthy behaviors. High healthy lifestyle scores are associated with a lower risk of aggregation of cardiometabolic risk factors,
which may be reduced through lifestyle interventions.

working population; lifestyle; healthy lifestyle adherence; cardiometabolic risk factor aggregation; cross-sectional study
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cholesterol, TC) . H 1 = &5 (triglyceride, TG) . B EE
g & A BB & EZ(high density lipoprotein cholesterol,
HDL-C) . 1K % EA5%& B ABEEZ (low density lipoprotein
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Table 1 Definition of a healthy lifestyle

HSEA I (Lifestyle) #2597 7 (Healthy behavior)

IRAEARSE MARIRKE S E A KE = 105 (Never smoked or quit smoking
(Smoking status) = 10 years ago)

BERR B S B EBR N E <25 g(No alcohol

(Drinking status) consumption or daily alcohol intake <25 g)

BKET] B M+ RS M+ =10 MET- /& (Transportation +

housework + leisure =10 MET-week ™)
1ERIZHEKR; 2 SRIZMEERR; 3.8XKIZHER,;
A BAZEMAEMETRELUR; s BRZEENE
tEHREDLIR; 6. BEAIZEA. FREERLTF7R.
T EMI R LL_ETE X IBERE(L. Fresh fruit every day; 2.

(Physical activity)

R B (Diet) Fresh vegetables every day; 3. Whole grains every day; 4.
Fish and other seafood at least once a week; 5. Beans
and other soy products at least 4 times a week; 6. Pork,
beef and other animal meat less than 7 times a week.
Meeting four or more criteria is defined as healthy)

BEBR (Sleep) BEARATIK7~8 h(Sleep duration: 7-8 h)

Fha

SERMRTE d™ ime<4 h-d™
(Sedentary behavior) B4 BY 8)<4 h-d*(Total sedentary time <4 h-d™)

RIEAH K P EIERISEPR S
B AR BZEEENIAR, ANBI CMRF BFELLT 6 1
() FOERERE: 28R (BRERZ 12T 18R (2019
) ) B MHERE>90 cm; (2) BIE: B8R (hESM
[E BA 78 15 F5(2018 FE BT hR) ) *, SBP>140 mmHg
#1/3% DBP=90 mmHg, 3 B IR EEFIZ¥rASMIE,
FEFEEAREEZY,; ()RR 5% (FE 2
BB PRIREAIA1ERI(2020 FAR) ) *°, FBG=7.0 mmol-L™
FHELIMLIEA>6.5%, X EHRIREEEF N 2 B
VEPRR, S B Bl ETEEFRMENED; (4) BFRERINAE: S8
(PESRBRMESRENIZTERE(2019) ) ¥, EA
SR8 SUA > 420 umol-L (7343 ; (5) MAERE: &
Z (PEMmEEEERA(2023 F)) ™, 5H m=FMm
fE(TG=2.3 mmol-L™") SR = % E 5 & B FB[E B2 M i
(HDL-C< 1.0 mmol-L™), CMRF=2: R BH L REE
2 MR UL ERBREE,
(1) BRI 5Kk RAEFITIEEX-
B E# R (job demand—control model, JDC) fll E BY &
XhRER L B K 2RI FTXT R AVER L B KR, T
FERGEE BN ETEEEMLEETFIYESL
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EREGEEREER, BEBAX =PSRN S B
TEMFRIPNE R ITEREERN P E, 12K
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KRR HE 15125 BEMUAARNRAND T, H
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2) FAEREH(CMRF<2), AT FERE. SHERE.
REANGWN BRI TR, BRl B3RO, #4
ZEBEBER. RERBEEL. RIEX NS HREES
T FEER(P<0.05), tEIREBEWIEIRE T, CMRF>2

EHBE5/KER BMI. SCr. LDL-C 4K /K TEHT STB,
JEILER 20
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Table 2 Comparison of basic characteristics of the aggregated
and non-aggregated groups of cardiometabolic risk factors

2K EREA REN
= (Variable) (Overall) (CMRF<2) (CMRF=2) P
(n=15125) (n=7027) (n=8098)

F#8/% (Age/years) 0.046
<45 9321(61.63) 4271(60.78)  5050(62.36)
245 5804(38.37) 2756(39.22) 3048(37.64)

SH B2 (Education) <0.001
zjrf ﬁz:fﬁg:gw;r high 2579(17.05)  1263(17.97)  1316(16.25)
=/ E /R (High
school/vocational
secondary school/ 5212(34.46) 2528(35.98) 2684(33.14)
technical school)

RE/ABRE
(College/bachelor 7334(48.49) 3236(46.05) 4098(50.61)
degree or above)

KEEB AJUIN/TT(Monthly per capita household income/CNY) 0.002
<3000 6433(42.53) 3078(43.80) 3355(41.43)
3001~6000 5528(36.55) 2469(35.14) 3059(37.77)

26001 3164(20.92) 1480(21.06)  1684(20.80)

IEIRIR T (Marital status) 0.003
K& (Single) 1064(7.03) 537(7.64) 527(6.51)
BEi&(Married) 13560(89.65) 6282(89.40)  7278(89.87)

7 oI

f&ﬁé f:;'/ divorced) 501(3.30) 208(3.00) 293(3.60)
45EA R 24 (Lifestyle grouping) <0.001

AR (Poor group) 3231(21.36)  1304(18.56)  1927(23.80)

FZELH (Moderate group)  9256(61.20)  4422(62.93)  4834(59.69)

R 740 (Good group) 2638(17.44) 1301(18.51) 1337(16.51)

T #Hh(Type of work)

F 4% T (Coal miner) 2453(16.46) 1442(20.74) 1011(12.71) <0.001
& T (Digging worker) 915(6.14) 486(6.99) 429(5.39)
4HBh T (Auxiliary worker) 7145(47.94)  3296(47.4)  3849(48.40)
HIE T (Ground worker) ~ 1830(12.28)  757(10.89)  1073(13.49)

H T (Other) 2562(17.19)  972(13.98)  1590(19.99)

BRI £ 5 (Occupational stress) <0.001
Z(No) 5531(36.57) 2443(34.77) 3088(38.13)

2 (Yes) 9594(63.43) 4584(65.23) 5010(61.87)

#FREE(Dust exposure) <0.001
Z(No) 5816(38.45) 2362(33.61) 3454(42.65)
2(Yes) 9309(61.55) 4665(66.39)  4644(57.35)

I 75 22 & (Noise exposure) <0.001
&(No) 6381(42.19) 2775(39.49) 3606(44.53)

2 (Yes) 8744(57.81)  4252(60.51) 4492(55.47)

BUTE R (Shift pattern) <0.001
B BE(Day shift) 6170(40.79) 2611(37.16)  3559(43.95)
ﬁfzs‘(ﬁgﬁm'ght shift/ 8955(59.21)  4416(62.84)  4539(56.05)

& Bag#(Body mass 25.54 23.72 27.14

index)/(kg:m~) (23.34,27.78) (21.83,25.50) (25.31,29.37) G0l

AV (Serum 69(64,76) 69(64,75) 70(64,77)  <0.001

creatinine)/(umol-L™)

RZEREEEEERE(Low

density lipoprotein

cholesterol)/(mmol-L™")

niEABLT R (Serum 15.69 16.02 15.40

bilirubin)/(umol-f]) (12.73,20.35) (12.81,20.73) (12.66,20.05)

[F 1 ESETERTA M(Pyss Prs) s DETERTA n(%)o

[Note] Continuous variables are represented as M (P,s, P,s); categorical
variables are expressed as n (%).

2.59(2.17,3.04) 2.48(2.08,2.93) 2.68(2.25,3.11) <0.001

<0.001
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fE(39.8%) . = FRBA M fiE (30.2%) o CMRF=2H9 B 14 =R

5 53.5%0

RAFROERER(50.1%) « k=% EAEE B AEEEE M
* 535 [ FLVEAERE (Central obesity)
201 7] — EEEEEEABEEnE
] (Low high-density lipoprotein cholesterolemia)
® 40 5918 [ SARERIMYE(Hyperuricemia)
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E_—, 253 339 . 2528 [ S IM&E(Hypertension)
3 20 E= #¥&RJ%(Diabetes)
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Figure 1 Positive rates of cardiometabolic risk factors in the overall population

2.3 BEEFAIKME

?‘UAEHJ, BENENKMNER HIER
(79.42%) , LR B 7 B B A IETN(43.97%) . IEEFH
4(23.56%) FIEERRIR B (21.10%) B M BT 51K
HE 14606 B (96.57%) A RITRE/DRWP T —Fh{E
BRAES, INE 2638 B(17.44%) IR RIT R EEE[F)
BYUR$r 4 M LA ERRRRAETE A o RMA. TRUA. BERR.
ERALTE CMRF=2 BIAA B AR 2R AK MM TF CMRF<2
£H(P<0.05), 13K 3.

*3 EEREFEHANKRMELLR

Table 3 Comparison of adherence to healthy lifestyles

. CMRF<2  CMRF>2
I & (Variable) (Overall) e — 0;8)
(n=15125) (177027 =

4B T (Lifestyle)
B E AR A (Current

! 6308(41.71) 3052(43.43) 3256(40.21) <0.001
non-smoking)

1E=RBE(Moderate alcohol
consumption)

7B B 1KERN(Adequate
physical activity)

12012(79.42) 5814(82.74) 6198(76.54) <0.001

6650(43.97) 3053(43.45) 3597(44.42)  0.230

{RERIX B (Healthy diet) 3192(21.10) 1463(20.82) 1729(21.35)  0.425

75 B EEBR(Adequate sleep)
EEHY
(Moderate sedentary behavior)

F2ER1T79/M (Healthy

behaviors/number)

5622(37.17) 2656(37.80) 2966(36.63) 0.137

3563(23.56) 1817(25.86) 1746(21.56) <0.001

0 519(3.43) 196(2.79) 323(3.99) <0.001
=1 14606(96.57) 6831(97.21) 7775(96.01) <0.001
22 11894(78.64) 5723(81.44) 6171(76.20) <0.001
>3 7059(46.67) 3461(49.25) 3598(44.43) <0.001
24 2638(17.44) 1301(18.51) 1337(16.51)  0.001

2.4 E£FARS CMRF=2 BYKEX T
UREEFE CMRF22 AN T E(REN: 0=5,
FEFREBRERNESEN DL BT EHTT
Z AR logistic @A77, 7347E, WHREHPFXHNE
EHTZEHLAUNR, £RETHEFKEFIY
<10, RNBTEZERIAEFEELZEHRHLE N, XD
ENMERETTEERERFARG(ER 3): 837
FARRITHA, Z4H(0R=0.70, 95%CI: 0.63~0.77) Fl
R iF£H(0R=0.66, 95%CI: 0.58~0.75) ¥JBEFE K CMRF=
2 FIXBG, ELBETENTER: £EEFFNFHEIGM
— N AL, CMRF=2 KPGFEE 11%(1R2 3), 1#ILK 4,

R4 %£3FAXS CMRF = 2 KBEAIREX [OR (95%CI) ]

Table 4 Association between lifestyle and risk for CMRF = 2
[OR(95%CI)]

SHRTRED
pesdugud =y Crill (Tertile categorical variable model)
1RE (Model) (Continuous REA
variable model) (Poor hEH RiF
group) (Moderate group)  (Good group)

HBEI1 (Model 1) 0.91(0.88~0.93)"  1.00 0.74(0.69~0.81) " 0.71(0.64~0.78) "

182 (Model 2) 0.90(0.87~0.92)"  1.00 0.74(0.69~0.81)"" 0.69(0.62~0.76)

1RI3 (Model 3) 0.89(0.86~0.92)"  1.00 0.70(0.63~0.77)"" 0.66(0.58~0.75)

[ RE 1 RIEFIR. SHERE. 1B, REA AU, 8 2 1
A 1 BB ERIE TR, BRUL oK, RIIRI. ML RE. 12
ERE; BA 3 EIEE 2 PR E#—FRIE BMIL SCr. LDL-C
STBo **: P<0.01, *: P<0.05,

[Note] Model 1 is adjusted for age, education level, marital status, and
monthly household income per capita; Model 2 is adjusted for
type of work, occupational stress, shift pattern, dust exposure,
and noise exposure based on model 1; Model 3 is further adjusted
for BMI, SCr, LDL-C, and STB based on model 2. **: P<0.01, *:
P<0.05.

2.5 &£FARSE CMRF=2 XBE D B SR
HEFRE CMRF22 XEEM D B R ITERIWFE 5
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i, 7E R ME T /4B T/ T/ 2 T, IR
sk/BRAV R 3K, BRI/ RIS, BMAERE/ ML
BRE.TRERBE/AREEBENABPEETSAE
=B RE CMRF=2 XIS E(R, RIMER S5 EE AR
X CMRF=2 A EFER BEER(Pxg <0.05), 1#
R 50
£®5 £5FARS5 CMRF = 2 KRR ZEN DB R

[OR(95%Cl)]

Table 5 Stratified analysis of lifestyle and risk of CMRF = 2 by
occupational factors [OR(95%Cl)]

e o =HATBREY
_ ESMTEE (Tertile categorical variable model)
e S Pxm
(Variable) (Continuous TR4A REH B4 (Pinteraction)
variable model) (Poor  (Moderate (Good group)
group) group)
T #(Type of work) 0.455
KRIET 1.00 100 0.76 0.90
(Coal miner) (0.92~1.09) : (0.59~0.96)" (0.66~1.23)
EHET 1.01 100 0.85 0.87
(Digging worker) (0.87~1.17) ’ (0.56~1.29) (0.50~1.51)
BT 0.86 100 0.66 0.61
(Auxiliary worker)  (0.82~0.91)" : (0.57~0.76)" (0.51~0.73)"
HEm T 0.89 100 0.77 0.68
(Ground worker)  (0.81~0.99)" ’ (0.57~1.04) (0.46~0.99)"
Hth TH 0.85 100 0.68 0.60
(Other) (0.78~0.92)" : (0.53~0.87)" (0.44~0.81)"
Bl £ 5 (Occupational stress) 0.936
(No) 0.90 0.68 0.65
=iz (0.85~0.95)" 190 (0.58~0.81)" (0.53~0.80)"
= 0.88 0.71 0.66
#=(Yes) 0.85~0.92)" 100 (063~0.80)" (0.56~0.78)"
YIS (Shift pattern) 0.023
B 0.86 100 0.76 0.60
(Day shift) (0.81~0.91) " : (0.64~0.89)" (0.49~0.74)"
Ui/ Y
/et 0.91 0.66 071
(Night shift/ DS~ 1.00 DTS (ETREEN
shift work) (C B (C ZEC 5
#3225 (Dust exposure) 0.551
0.88 0.72 0.63
5(N - J - -
N} (0.83~0.93) 1.00 (0.60~0.85) " (0.51~0.78)
0.90 0.69 0.68
= (Y = ) o -
w=(ves) 0.86~094)" % (061~078)" (0.58~0.80)
I 75 £2 52 (Noise exposure) 0.173
0,87 0.77 0.68
(N ’ " X . -
& (No) (0.84~0.94) 1.00 (0.66~0.91) " (0.56~0.83)
0.89 0.65 0.65
(Y - d - .
S (0.85~0.93) 1.00 (0.57~0.74) " (0.55~0.76)

R | RBERIEFR. SHERE. 150, KEA AR I Rl
Bk, BIHEI. HAERE. BAERE. BMI SCr. LDL-C. STB (59
HRBETRE) Pra e BEFARBR =D LXENNNTEL
ENTFRIMANIZEEL, **: P<0.01, *: P<0.05,

[Note] The model is adjusted for age, education level, marital status,
monthly family monthly income per capita, type of work, occupa-
tional stress, shift pattern, dust exposure, noise exposure, BMI,
SCr, LDL-C, and STB (Grouping factor is not adjusted). P i eraction IS
the product term of the three categories of lifestyle score and the
corresponding stratification variable incorporated into the
model.**: P<0.01, *: P<0.05.

HEEREBE —FENIRRAEE CMRF22, (2
TRHOERMERE, BiF 4 R U ERBEEFITHN
&5 17.4%, £ CMRF=2 B T A iz b 81X 9 16.6%.
ERERFERRE, BN TFARSA, B 4 M &EU L
BETA(RIFH) BITA, CMRF=2 XIBEREE 34%.

EARART, BT FHRNTAEREZE D 2 f CMRF,
2017 SFAAb B BN W ERBEIE T A 19.24%RYER T
BEIME, 17.74%8 2 T L LR cMRFP, 2020 EXF
FAIFENI] 515 RRTHMAREAI 18. 2% 57 T
22 ML cvRePY, BRI, ABFIMIgE R,
CMRF BYR1TIB R AR, BEFFENEXL CMRF B
BRALN, EIPHFIBEMEZTHABNELRT,
R LT R A MRIERPAMREF. K EEFH

ERATIRE, XL E 7= EL eI {3 shhks
BB RO MERBIEE %R, ALk, 24 cm-
RF A E X BET 8 Z 18 10,0 B R R X k.

AR HMREER I B EEETE CMRF<2 A EL
=T CMRF=2 4, ZEARENRFEE HER (10 & I
MR EILNE XM AR, A EEME XK
M TEIEREBHE, S CMRF=2 AHERIREE
Eb B3 METRTTAMDHRIFIELE, KEHAD
FEAFAHATELERBRBERN RELVHAERE
BZMBEEESNEN XS T ANXLESR.
MR BFEFHELMARE X #—FT AL
W, BETANNS CMRF=2 YT X, BT TR
R, FHEHKE CMRF=2 BI X FEFEE 31%, R IF
2H A PR 34%. X— AR T HMA R Z .
2022 ERIMX —TURE 6446 B IAEBENHARIE,
HRFRSTIHE o7 HEAEENESIERSE
HEHIEITRLD 5 TRET 79%5 83%, 2022 F
s 4663 B EAABN—INAR L, fR$F 5
R EEEEFEA R AIBRERARSZE SRR, 7 #7010
RO RR A TR 75 20 AT {5 XUBG BT 45.90%% 31T
T 1025 & 35 A% UL EARN—IMEA R, 1818
FIARERE D 4 MERITHNNRA, HEFRER
B 4 MEBRITHANABERHSSTENRKRES
i 5.21 &, MERITAMNTES 4 HETAZELD 47
BIABEAY BR X PR 23T FRZARY 3.15 122, B —IRM
B REEZEEMER— AR ENRERE, MAHRF
KR CMRF RERIBANZE Z MU ERE RN E
EE, HOMERBIBIER X TEERERTEANM
B, BIN AAREMBMERN S BABEESRS
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CMRF=2 IR RA—E, RIHE 5485 XY CMRF=2
NEEEFEERXEER. BRI EFREEFARN
ZMHRERENRIPYRA TR IIEHE, XA
BESRMFHELENBEBRTEEL, £EHANRIP
M RFEEAE X

KARTEERW AR D TEFZHFHS CMRF2
2 BYKEX, NERMGR R A VRS XY O M B R R R
R T HENIER. RBEEUTHARE: £—, &l
EMREUBEEESF TR S OME LB/
REXR, RRFJBUBARRENRR; £, BIZHRE
LB G, MIBE T BIR, AlRESEMERBEN; #
=, REEHI 7T AOMERFE, RN SRR R
e LR, &G, FRNRXEEMHERI A B, 45
RIMEFEIE,

2x EFmR, BRk A B O M E R BRI R
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