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Abstract; Objective ~ To evaluate the effect of a comprehensive intervention program for individuals at high risk of
cardiovascular disease in the Inner Mongolia Autonomous Region, and to provide a reference for the prevention and control of
cardiovascular diseases in this region. Methods  Data from the Inner Mongolia Autonomous Region Cardiovascular Disease
High - Risk Population Early Screening and Comprehensive Intervention Project (2015—2024) were used to identify 3 354
high - risk individuals. Based on inclusion and exclusion criteria, these participants received comprehensive interventions over
a 10 — year period. Changes in lipid profiles, blood glucose, and blood pressure levels before and after the intervention were
analyzed to assess the effectiveness of the program. Results  After 10 years of comprehensive intervention, total cholesterol
(TC) and low — density lipoprotein cholesterol (LDL - C) levels decreased (¢ =23.477, ¢ =18.013), while high — density
lipoprotein cholesterol (HDL — C) and triglyceride (TG) levels increased (1= —4.096, t = —=9. 154). Fasting blood glucose
levels also increased (¢ = —14.725). Systolic blood pressure (SBP) and diastolic blood pressure ( DBP) decreased from
160. 16 £22. 76 mmHg and 93. 10 + 12. 75 mmHg to 140. 98 + 18. 65 mmHg and 84. 89 + 10. 94 mmHg, respectively (i =
49.481, t =38.451). All these changes were statistically significant (P <0.001). Analysis of intervention effects showed that
the rates of dyslipidemia and abnormal blood pressure decreased (y* =23.369, P <0.001; y* =359. 194, P <0.001) , while
the rate of abnormal blood glucose increased (y* =357.752, P <0.001), with all differences being statistically significant.

Conclusion  The implementation of comprehensive interventions for populations at high risk of cardiovascular disease in the
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Inner Mongolia Autonomous Region is beneficial in reducing the prevalence of dyslipidemia and hypertension, highlighting its

public health significance. However, close monitoring of triglyceride (TG) and fasting blood glucose levels is necessary, and

further research is needed to explore their impact on cardiovascular disease.
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Table 1 Changes in lipid levels in high — risk populations for cardiovascular disease before and after intervention,2015—2024

FEAE TC(mmol/L) HDL - C( mmol/L)
IR RN L8 P i) THlE L1 P{H

Ait 4.76 +1.09 4.21£1.29 23.477  <0.001 1.38 £0.40 1.41 £0.40 -4.096  <0.001
SEWRY ()

35 ~39 4.33 +0.86 4.02+1.24 2.015 0.048 1.18 £0.37 1.31 +0.40 -2.716 0.008

40 ~49 4.55+1.02 4.29 +1.28 4.636  <0.001 1.33 £0.40 1.38 £0.40 -2.989 0.003

50 ~59 4.84£1.10 4.27£1.32 15.934  <0.001 1.37 £0.39 1.40 £0.39 -2.211 0.027

60 ~69 4.80+1.10 4.14 +1.27 16.498  <0.001 1.41 +£0.41 1.43 +£0.41 ~1.445 0.149

70 ~75 4.77 £1.12 4.09 +1.27 6.693  <0.001 1.41 £0.39 1.44 +0.43 -0.873 0.384
5

5 4.44 +1.01 3.89+1.16 16.821 <0.001 1.25 £0.40 1.33 £0.39 -7.650  <0.001

Sie 4.98 +1.09 4.44 +1.34 16.820  <0.001 1.47 +0.38 1.46 +0.40 0.815 0.415
RO

e 4.76 £1.09 4.21£1.29 23.100  <0.001 1.38 +£0.40 1.41 £0.40 -3.881  <0.001

EpA 4.81+1.14 4.38 +1.39 3.552 0.001 1.36 +0.39 1.40 £0.53 -0.874 0.384

HoAth 4.71 £0.88 4.38 £1.39 2.563 0.015 1.31 20.44 1.41 £0.32 -1.377 0.178
s

I 4.86+1.14 .19£1.19 16.149  <0.001 1.27 £0.39 1.28 £0.33 -1.277 0.202

fe kit 4.73 £1.07 4.22+1.33 18.129  <0.001 1.41 +0.40 1.45 +0.42 -3.900  <0.001
ScAbRRRE

fuLsavan 4.78 +1.07 4.24 +1.31 19. 454 <0.001 1.42 +0.40 1.43 +0.40 -1.733 0.083

A 4.73 +1.15 4.09+1.26 11.970  <0.001 1.29 £0.37 1.35£0.37 -3.619  <0.001

Kt KL 4.64+1.11 4.17 £1.20 5.821 <0.001 1.22 £0.42 1.32+0.44 -3.741  <0.001

NG/ g% 4.95+1.26 4.37 +1.65 1.694 0.103 1.41 £0.44 1.37 +£0.34 0.176 0.861
el

7 4.73£1.10 4.15+1.20 9.239  <0.001 1.42 £0.44 1.43 £0.43 -0.179 0.858

75 4.76 +1.09 4.22+1.31 21.650  <0.001 1.37 £0.40 1.40 +0.40 -4.358  <0.001
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(:3R)
P TC(mmol/L) HDL - C( mmol/L)
T IHT THUE L8 P1H T IHT THE L8 Pg

W

= 4.57 £1.09 3.99 +1.25 11.968 <0.001 1.27 £0.43 1.35 +0.41 -4.979 <0.001

w5 4.81 £1.09 4.27 £1.30 20.243 <0.001 1.41 £0.39 1.42 £0.40 -1.997 0.046
BMI(kg/m?*)

<18.5 4.18 £1.02 4.20 £1.20 -0.085 0.934 1.81 £0.29 1.81 £0.33 0.058 0.954

18.5~23.9 4.71 £1.10 4.29 £1.33 8.223 <0.001 1.54 £0.42 1.49 £0.42 2.887 0.004

24.0~27.9 4.81+1.13 4.21 £1.29 17.113 <0.001 1.37 £0.38 1.39 £0.40 -2.502 0.012

=28.0 4.73 £1.02 4.16 £1.27 14.442 <0.001 1.27 +0.37 1.36 +0.38 -7.185 <0.001
S TG ( mmol/L) LDL - C(mmol/L)

R THE {8 Py TR THUE A PIH

&it 1.63 £0.80 1.78 £0.91 -9.154 <0.001 2.64 £0.97 2.06 +1.84 18.013 <0.001
ARSI (2)

35 ~39 1.88 £0.98 1.95+1.24 -0.508 0.613 2.31+£0.76 1.84 +1.05 3.343 0.001

40 ~49 1.65 +£0.84 1.86 +1.03 -4.741 <0.001 2.48 £0.95 2.06 +1.08 8.386 <0.001

50 ~59 1.66 +0.80 1.82 +0.91 -6.186 <0.001 2.71 £0.98 2.15+2.56 8.113 <0.001

60 ~ 69 1.57 £0.74 1.71 £0.83 -5.470 <0.001 2.67 £0.96 1.97 +1.06 20.152 <0.001

70 ~75 1.62 £0.80 1.58 £0.80 0.655 0.513 2.64 +£0.96 1.95+1.04 7.488 <0.001
el

) 1.59 +0.82 1.66 +0.85 -3.287 <0.001 2.47 +0.93 1.86 +1.81 12.281 <0.001

T 1.66 £0.78 1.86 +0.94 -8.981 <0.001 2.77 £0.97 2.20 +1.85 13.222 <0.01
Rei%

U 1.63 £0.80 1.78 £0.91 -9.136 <0.05 2.64 £0.97 2.06 +1.87 17.322 <0.001

SEATTR 1.67 £0.79 1.79 +0.89 -1.193 0.235 2.74 £0.99 2.21 +1.11 4.998 <0.001

HoAth 1.50 £0.65 1.53 +0.80 -0.186 0.854 2.65+0.90 1.95 +0.91 3.399 0.002
we

Y 1.71 £0.83 2.01 +1.05 -8.361 <0.001 2.82+1.02 1.99 £1.06 20.905 <0.001

KRt 1.60 £0.78 1.70 +0. 84 -5.417 <0.001 2.59 +0.94 2.08 +2.03 12.187 <0.001
SIS

fuLsavan 1.62 +0.80 1.77 £0.91 -7.862 <0.001 2.62 +£0.94 2.07 £2.05 13.042 <0.001

/g 1.61 £0.77 1.82 +0.94 -5.133 <0.001 2.74 +1.01 2.00+1.07 15.733 <0.001

K&KV 1.74 £0.83 1.78 £0.90 -0.676 0.500 2.64 +1.06 2.04 +£1.00 8.266 <0.001

NIEFE /R ) 2% 1.63 £1.03 1.67 £1.02 -0.212 0.834 2.84 +£1.05 2.45+1.18 1.399 0.174
v eli]

= 1.65 +0.93 1.72 +0.92 -1.529 0.127 2.58 +1.01 1.93 +1.08 11.273 <0.001

o 1.63 £0.78 1.79 £0.91 -9.185 <0.001 2.65+0.96 2.08+1.92 15.946 <0.001
WA

= 1.64 +0.82 1.72 +0.88 -2.240 0.025 2.55+0.99 1.89 £1.05 15.470 <0.001

ﬁ 1.63 £0.79 1.80 +0.92 -9.105 <0.001 2.67 £0.96 2.11 £2.00 14.151 <0.001
BMI(kg/m?*)

<18.5 0.99 +0.23 1.31+£0.32 -3.889 0.002 1.92 £0.96 1.85+1.19 0.349 0.732

18.5~23.9 1.35 +0.67 1.60 +0.90 -7.499 <0.001 2.56 +1.01 2.09 +1.11 10.523 <0.001

24.0~27.9 1.64 £0.79 1.80 +0.90 -6.820 <0.001 2.70 £0.99 2.07 £2.00 12.055 <0.001

=28.0 1.82 +0.82 1.88 +0.92 -1.991 0.047 2.63 +0.88 2.03 +£2.00 9.79%4 <0.001
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Table 2 Changes in fasting blood glucose levels in high — risk populations for cardiovascular disease, before and after intervention,

2015 -2024
23 I 1B ( mmol /L)
FHIE e -
TG THE t i P

A 6.48 +1.56 7.02+2.19 -14.725 <0.001
ER (S

35~39 6.10 £0.98 6.47 +1.65 -1.792 0.078

40 ~49 6.33 £1.55 6.96 £2.23 -7.551 <0.001

50 ~59 6.56 +1.70 7.04 £2.24 -8.126 <0.001

60 ~69 6.50 +1.44 7.02 +2.11 -8.946 <0.001
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(8:4)
X 23 1B ( mmol /L)
FEAE — -
i AR i P1{d
70 ~75 6.45+1.23 7.20 +2.24 —4.330 <0.001
4531
5 6.51 +1.56 7.07 +2.24 -9.267 <0.001
5’e 6.46 +1.56 6.98 +2.14 —11.492 <0.001
[E~Y2d
U 6.49 £1.57 7.03 £2.20 —14.049 <0.001
Eiyi3 6.22£1.17 6.89 +2.01 -4.839 <0.001
HAlh 6.38 £1.42 6.87 £1.79 -1.973 0.057
s
Wi 6.42+1.72 6.50 +2.07 ~1.099 0.272
At 6.50 +1.50 7.19£2.20 -16.621 <0.001
AR
i &L 6.52+1.55 7.16 £2.22 -14.889 <0.001
P VA tR S 6.46 +1.65 6.66+2.16 -2.256 0.024
K&K E 6.24 £1.44 6.60 £1.81 -3.336 0.001
AV 4/ Fa g [ 24 6.09 £0.94 6.34 £2.05 -0.781 0.442
R
ik 6.62 £1.69 7.31£2.21 -6.051 <0.001
75 6.46 +1.54 6.98 +2.18 —13.435 <0.001
L
A 6.47 £1.58 6.95+2.22 -5.866 <0.001
& 6.49 +1.55 7.04+2.18 -13.614 <0.001
BMI(kg/m?)
<18.5 6.16 +0.57 6.46 +1.46 -0.704 0.494
18.5~23.9 6.27 +1.45 6.62+1.79 -5.181 <0.001
24.0~27.9 6.49 +1.63 7.07 +2.19 -10.773 <0.001
=28.0 6.61 +1.51 7.24 £2.40 -8.730 <0.05

R3 20152024 AEN S [ DO MU R e A BRI/ A2 AR 0

Table 3 Changes in blood pressure before and after an intervention in populations at high risk of cardiovascular disease, 2015 —2024

o SBP( mmHg) DBP(mmHg)
e T TR L P i + B +HG Ll P i
it 160.16 +22.76  140.98 £18.65  49.481 <0.001 93.10 £12.75 84.89 +10.94  38.451 <0.001
ER ()

35 ~39 144.06 +21.53  133.25+19.63 4.822 <0.001 91.56 +14.39  88.09 +12.31 1.887 0.063

40 ~49 156.92 +£22.62  137.00+17.69  21.416 <0.001 96.64 +13.41 88.19 +10.90 15.547 <0.001

50 ~59 160.08 £22.93  140.40 £18.03  32.639 <0.001 94.02 £12.51 85.63 £10.59  25.563 <0.001

60 ~ 69 162.45 +22.67 143.43 £19.34  28.803 <0.001 91.19 £12.10  82.74+10.78  23.936 <0.001

70 ~75 162.82 +21.70  146.00 £19.34 9.255 <0.001 87.15+11.94  80.95 £10.31 6.733 <0.001
551

7 156.99 £22.48  140.53 £18.04  28.310  <0.001 94.27 £12.76  86.53 +11.31 23.020  <0.001

s 162.39 £22.69  141.31+19.07  41.033 <0.001 92.28 £12.69  83.74+10.53  30.935 <0.001
[E5Y

WU 160.29 +22.80  141.17 £18.74  48.170  <0.001 93.07 £12.75 84.86 +10.95  37.585 <0.001

E A 157.12 +21.91  136.62 £16.68  10.339 <0.001 92.89 +12.38 85.25 +11. 14 7.043 <0.001

HAh 159.29 £21.69  141.43 +15.08 4.522 <0.001 97.34 +14.21 86.84 +9.62 4.094 <0.001
b7

Wl 156.04 +22.64  137.45+16.20  24.729 <0.001 90.67 £12.24  81.27 +9.98 23.686 <0.001

Akt 161.57 +22.63  142.20 £19.28  42.857 <0.001 93.95 £12.83 86.14 £+10.98  30.957 <0.001
SCALRR

W KL 162.19 £22.47  142.56 £18.86  42.948 <0.001 93.44 £12.62  85.38x11.12  32.629 <0.001

Byt 155.21 +22.83  137.81 £17.92  18.872 <0.001 91.56 +12.78 83.18 +10.36 16.399 <0.001

KEKL L 153.22 £22.40  134.42 £15.96  15.273 <0.001 93.48 £13.64  84.30 +10.03 11.413 <0.001

RigHE/fa4e a2 155.98 £20.50  134.77 +16.75 5.526 <0.001 93.25£13.70  85.02 +12.81 3.929 0.001
el

B2 161.74 £20.83  143.82+17.73  17.721 <0.001 97.19 £12.11 88.23 +11.02 14.683 <0.001

7 159.94 £23.00  140.60 £18.74  46.254 <0.001 92.54 £12.74  84.43+10.85  35.570  <0.001
W A

j=A 155.93 £22.99  139.20 +18.68  20.725 <0.001 93.57 £13.25 85.85 +11.62 16.175 <0.001

7 161.36 £22.55 141.50 +18.61  45.088 <0.001 92.97 £12.61 84.62 £10.73  35.048 <0.001
BMI(kg/m?)

<18.5 148.29 £33.27  140.18 £19.04 1.252 0.233 86.82 +18.54 81.54 £8.51 1.171 0.263
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(:3R)
i SBP( mmHg) DBP(mmHg)

i) THUE L8 P1H T IHT THUE ¢ fH Pi
18.5~23.9 155.81 +24.21  139.80 £19.85 19.301 <0.001 88.83 +13.14 82.71 £10.36 13.587 <0.001
24.0~27.9 159.77 £22.56  141.12 +18.38 32.830 <0.001 92.97 £12.47 85.10 £10.74 25.227 <0.001
=28.0 163.90 £21.15  141.65 +18.13 32.734 <0.001 96.37 +11.84 86.18 +11.42 27.026 <0.001

2.3 2015—2024 45 b F 5 AR Z & F ]
MR 20152024 AF L IR o AREIE 45 4
TR, LR AL FE 5 3 50 T B8, 22 R 1

o X (F =23.369 ) =359. 194, P <0.001) ; ifi
23 WM S R e T RS B S, 22 A geit i
B (x* =357.752,P <0.001) , PEfEHLE 4,

R4 HNFHHIBRX 2015—2024 0 IMEREGARE =5" THRUREDN

Table 4 Outcomes of interventions for high — risk populations with cardiovascular disease and *three highs’ from 2015 to 2024

2015 4 2016 4F 2020 4

2024 4

B GRS ) BRCHRI% ) BICRRIE%) B ) By 1 P
1MmAg 23.369 <0.001
E# 1367(40.8) 1384(41.3) 1609(48.0) 1 499(44.7)
=%+ 1987(59.2) 1970(58.7) 1745(52.0) 1855(55.3)
Jiiik;3 357.752 <0.001
EH 2605(77.7) 2 743(81.8) 2 699(80.5) 1905(56.8)
=% 749(22.3) 611(18.2) 655(19.5) 1449(43.2)
Ifi1 J 359.194 <0.001
Ew 613(18.3) 1313(39.1) 1119(33.4) 1450(43.2)
S 2 741(81.7) 2 041(60.9) 2235(66.6) 1 904(56.8)
3 W WOV /MBS IO R RE &, B E /N2 7, REEAR WL EE

ENGIE 2 WS CEURON o FURINIKE 7S = [N i 3
1710 AERYZR4A T 10, H TC F1 LDL - C KRR, 5
TR B FE 4 R —8 " 55 TG K FA B B Th. 7
iR, TC \LDL - C TG 48 S¥E T 5 2 0 i A8
FAHSE . WFFE W], HDL — C e 5 1 AR 3 A
TP ARG SE R R HDL — C KBS AT4: 4 T 1
EHE L. ARSCER IR, 25 I8 A /K F-38 2o i
EHIAE S B ALK 25 18 10005 32 45 LU I i &
ST P PR A A A O R KAk
T3 I AE 2 P T 2 R AR PR, Az o I s ) KL
B, Soltani % A Y F 58 i /i, SBP 4 A 5
mmHg, DBP HEREAIK 2 mmHg, 43 51 A 7T GE AL 4% F
9% B Tk O 0 205 XU 1 T A ST 5 405 R e PR, 3
LA T A HLS O 058 9 = fa AN BE SBP 1 DBP
KA FFET 19. 18 mmHg #1 8. 21 mmHg, FE 0 N 52
e MLAE R e fe A£G A LR il P A R IR
Wk s A sk s, BA SR A A R L, AR
H1,TC HDL - C il LDL — C 7K ¥- 1 ij J5 (9 22 A i
JEA N 3 T G/ N AR AR XA AR T 7 RT RE I R 2 AN
RADNAIE T A () FA R , AE R ARz
S A TR G, B AR EL X AN R B S R N
A g A AT DR XURS: B 7 A R A B A £t
Tt o TR/ INEAT- 28 7 A R R A B AR XU R 2R A A I &
ZERS . INGEit=A MR T RE th LU R WA R A . (1)

R R e it 2 . (2) MRS B, AR N
kB . FERIRA RGO, M) AR 4%
DS AR T SR il B2 AL Bl 2 AR B . e T BB AT
FERIROR B B H IO A GET T A B

RBFFEBE— 00 T D IR S e AR =&
ZEA T IRCR , HEAT45A T 1 10 452k, N5 0 48
5 AR IR S 2R S T R 3 I S SR L 2
FREENE L TE, SRR AR, ARGE R, TS
A RO I 0 AL  1 , HL s I | 7 IR
I A S LeAG 2 S 2 BERARR, e ol F s AR | 1l Bl
(14 KU 45 ) R R 78. 1% 74. 3% F147. 6% "7 #Kifii
ARG ke BE i 25 A T TS 25 IR IR 5 R R A
TREIE BT 25 RIS R R T BB A
SRUEJR AN, 7R T BB A7 7E T TS il BT 7 AS 2 A 17 15 o
XA T 2 1) S R A e — 2509

AR IR AE T L 10 4R KWL LE & T
TR =7 AR R, i = K Bl
DAL HWAAE—E R R (1) o RO A
i e FE AR =37 KA AL, BF ST 45 SR 1) A1
NBEABR 5 (2) BAFI B 5T (A E BH PRLSR G 2R 0 UE 38 58
55 T REALO HRXE: (RCT) o WS B 1Y 25 i 1 s F1 TG
IR S T 3 T WA« BIVE A i 290 H 2R
it A AR ] R 2R s B AT o A R A5, A T
2ot ot . (3) M FalSR I A R B Z, T EE
PR —E R 1A
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