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Abstract

In order to address the issue of insufficient health risk prediction and prevention strategies for
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workers in cold regions exposed to unique environmental conditions, this study employed a cross-
sectional research design, selecting workers from Xizang, China, and including a total of 255 healthy
participants to explore the health influencing factors of the cold region workforce. Systematic data
was collected on demographic characteristics, lifestyle indicators, health outcome data, and envi-
ronmental parameters of the cold region. Based on international clinical guidelines and consulta-
tions with cold medicine experts, a comprehensive Clinical Risk Index (CRI) was developed as a con-
tinuous health outcome indicator, which integrates multi-dimensional information such as blood
pressure, blood sugar, uric acid, blood lipids, symptoms, and self-rated health. Using a prediction
method based on a random forest regression model, the clinical risk index for workers in cold re-
gions was predicted through data preprocessing, model construction, and evaluation. The results
are of significant theoretical and practical importance for formulating health protection measures
for cold region workers, improving work efficiency and safety, and promoting the development of
cold medicine.

Keywords

Cold Regions, Random Forest, Impact Factors, Health

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5]

FE XA BN BRI R M 2R X ) S B B 7y, FEAROmARIR 9 RS 25 SR AR AR XL A A f
R B 25 B o B SR AR FE X T RGBS I RF SRR, BORIBR 22 I/ R DN B YT 2 B T L S o A 5%
Hh, TR R XU PR 1]. CEFRRERN, ERRETSBLME RG. WRASES /gL
DIREZTL, WEIEMOIUESE ., A b & SR XU [2]. Rl A B Z T R AR A X, &R
SO RSN TE DY R 25, B N E MV A AR L S v ) 5 TR (3] FEA PRIR0 N A RE AR5
Wi B2 AE LR, R ER AT SR B O U S, KRR G SRS BT RE T A
R IR UIAR R [4] 0 B PER AR LS FE X TR, Mm R  26 F T A BRAET- 3R A T 10% (95% CI:
7%~13%), TAENL AGERIBOY R 2R nl, AR R RS Bl AR SO R . ERTEEIZ, JE g
(225 AN PM) SARIRAFAE P RISONE, 3t — 2B IR 1 o IS AR IR RGeS [5 10 BEAh, RFFRIA
S5 AR Co B R )t AN AR, AT 8 AR B Ak T 3 B0 R T RE R A1 28 B [6] -

24 iy 9 DX J3E DRSS T 1 i = ORA0 . — A2 B TSR 2 I X B T A, R IR X 3R IR
THIERTERIR[7]; —RALG T EAE LIRS YL A R i 5 M BR8] =2 sk Z B XL
NBERVRS PR PPA TR o BARNLER 22 3] S U5 IR AE PR B i RR sk L R L LR PN 55, (A X S IX AR Ak A
RER R GEVE AR R XS TPl AR R AL . A RUOR PR TE X AL B3 B AR R L ) 5 s v ) T3 5 06 0
SR, JFHE R AR I AT T G S RE T, AR GEIR T IE DR N RS i DR 2K AT I S
AHE I AT 2R, FILAS 27 S 7 i b el FE XML N A R KR PN AR Y i AR e SR
AR SR N LA RS T7 U AR SO MU 5 W R G S 4 2 A FE B, SR AT BEHLAR K (e
JASIE, KRR 45 A A R b —— Il R RS A R (CRDBEAT PRI, U5 S B i BB IR 3% F T
AR AT N FE AR N B2 o P R 37 5 It P 1 52 B2 AHORE S MRt AT o I AR R ARG, PR BRI [ 5 [X
T AL 55 BRI S it

il

DOI: 10.12677/0rf.2025.155242 196 B2 S5


https://doi.org/10.12677/orf.2025.155242
http://creativecommons.org/licenses/by/4.0/

LR 55

2. BEFKIE
2.1. HARIMNHR

AHE TR I RE W AT 7 8, R RAEM X TAE R ANBEE R e %, DAA iR T 2 X AR
NBERIE R N R . 2B AR TR T TIE20CLLT) WKEE KT 17.2 mes )M ss, ik
RSN 0 5 R A 2% At I F0 TE X IR BT A A4 R sz il () BRABAEAS . AR T 20 A FE X R B 0 A
iz A EEANME . 2, AN 255 RigEZIRE, Irf 2 E S 5 gt =g
(e R A, FERR 1 AR T B I BB AR G RN, DU ORATE 5 45 SR R B P AN P S

ILRTBA A 045 265 4y, BRI 255 63, AR 255 4, A& EUE 96.2%, H R 100%. A
RANNFRHERTETE RACHIX VRN A G s 2, A s aMiNamAIT NEe 71 = ARS 5 AR5,
HZEBAERET. NRHERRIRER S IEIE N GG ™ B0 .

2.2. HARIMHR

ARH T I 2 R A 7 SR S . MR EE TS BN, BAORREREAERG . AT Hb ISR T
BRE. MBNEME T AOg5A e, Agr AR, RRRETE., AT, s RER
e LK TN AR RS2 A T5 T

) N AR O 2EE R Fl Wl S0RG. A F B0l 00 g7 TAER
). AT TA] . BRI s A, R EYOK. R S O s POl s BEARAE A, AR K. R, &
GG MR KR REBREE; AFRARRS: B M. EEL R PR, 0%, JRER. FE. I
flgs o SRGREIR: Mpe . AR SkdE. BRI L. MR S BERRE S EMPE: B E e
R EARE.

A FUIE T [ BRI PR R RN FE X 5 2 SO ), M AR 1 I PR AU F8 B (CRDVE S5 A i e 45 Sy FE b »
W B B A BB AR (BRI S . O3, MBS, JRER . IIE). FERUAER (el /< 23k ) Mg i A A\ i E
PHERE(E 1T E O R BB ARE 2 AN R XU F8 (CRI) . K K XU i £ (Clinical Risk Index,
CRDE AR & .

Table 1. Classification of health indicators and abnormal ranges
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Table 2. Sociodemographic characteristics of respondents
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Table 3. Health status of respondents
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Table 4. Respondents’ behavioural lifestyles
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Table 5. Survey respondent’s work environment
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Table 6. Physical examination of the respondents
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Table 7. Disease history of the survey subjects (N = 255)
7. BAEMNREFEN =255)

AR e S EON TR /%
e I 52 & 31 12.2
%5 224 87.8
B PR sk 2 10 3.9
i 245 96.1
W% Py 5 = 51 20
& 204 80

4. BE
4.1. BIETLIE

AT R Python 3.9 /E NEHE - #T°F- &, f#H] pandas. numpy. scikit-learn FI matplotlib 45 ZE 4T
R AL BRI AT S XTYRER ) 255 A R S AT TRAC B, B AR R A AL BRI RFAE g A o %
T AR AR H B > 20% BB 1R AR HBRRER > 20%M IHBR %A &, BRRR <20%IUK
FARBORAS . ELLAR R IR A XK TEB(CRYE N b s, HAtHEAR:

CRI =3x MILJE +3x 0o F + 2 x [MLHH + 2 x JRIR + 2 x MR + 2 x FERREIR + 2 x F &R & 3F

CRIfHA 94 15 43, CRIME#EE, RPIEALA G EOIRGUERLF . THHE A2 B FR48 & CRI i H/IME
4 0.0000, FKIEA 14.0000, “FIJE N 6.0510, FriEZEN 2.8756, RPEIEEE —EHZ T, G&3F
A7 1B A AR
4.2. BEAZRAREFERE

AT FUR B ATLARA [0 V1 S35 40 S 5 DX M N A R RS TR Y« BEHTLAR AR — AR Al 2 T i,
R 2 BRI HEAT SRS T, A AL el L R G LA A PP A R B SRS

DOI: 10.12677/0rf.2025.155242 201 B2 S5


https://doi.org/10.12677/orf.2025.155242

LR 45

B A E FIEE 1% 8:2 HIELBIBENL > NN ZREE(204 MREA)FIIREE (ST AMEEA) . {8 F I 2Rl 2
B, A PP AR R P e

T i A% 18 R E RN max-features S E(REAR VSR 5 18 1) B R AFAE ) - 3 [T BT A v] R
max-features fE(M 1 BIFFAEEEL 23), K I Y max-features = 13 I, BAILENIAEE FH) R HoR s, 1A
0.92 (& 1) #fi5E HetF: max-features S5, HE—F AL n-estimators ZHU(FRAR PR ER B E) . T n-
estimators M 50 | 500 FJ7GH, &I n-estimators = 130 I}, AL REIL B (K 2).

PERESHEAFIERENXER

-—- &iEE: 13

1
1
1
0.90 - 1
1
1
1
1
1
1
1
1
0.85 H
1
1
1 1
£ |
1
= 1
0.80 - 1
1
1
1
1
1
1
I
1
0.75 i
1
1
1
)
1
1
1

0' 70 _| T T 1 T T

0 5 10 15 2

BRATHERE
Figure 1. The relationship between goodness of fit and the number of maximum features
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Figure 2. The relationship between goodness of fit and decision trees
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Figure 3. The fitting effect of the random forest model on the test set
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Figure 4. Feature importance ranking based on random forests
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