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WEE: B8 IR H W =5 4R -1 E 45 B (TyG-BMI) 45 7 8] =5 1f e (NH) ARE 7 7] 30 265 1M 2 5 i A 56
P Ak RABEBIETE . 99A 2020 4F 1 A—2023 4F 3 A B IEI L2 T 28 3 [ B oo 1045 95 15 o v 1f P R
F 2023 4F 9 H—2025 4F 4 A R EFRICEE B i MR R 132109 NH B 35 1301 FI7E MR8 5t 4, IicdE 3 vkt
A H TyG-BMI, ¥ B 5 3% TyG-BMI W £ dl, T SCERPERL L 43 H AR 6] TyG-BMI 43415 7% 8] 8h 2 i e
SE I, Fie BRAE WY | PR L W KRR T L R OO A B A2 ) S 43 AR AT SR T o 4 o R R ST T R A%
I (RCS H1£%) 43 #1 TyG-BMI 5 NH iR & A /B I E G R . &8 BMARREYER N (47.75£13.55) %,
TyG-BMI ¥J{H 2y 243.17+42.31, TyG-BMI WU 5357 20 [A] 5 [B] - 35 W 40 e . 1 B) -3 &7 3k L I B3 02 2 %A
Gl R (3 P<0.05). | LAMFRZR DR, R TFRAEER, 55 1 W4 K, TyG-BMI & & 4y
20 B 7 1S S5 W 4 e . 7 )7 47 5K & L R )7 300 2R 43 03] & 5.14 mmHg(95%Cl: 2.65~7.62, P<<0.001) |
3.99 mmHg(95%CI: 2.18~5.80, P<<0.001) , 2.46 ¥X/min(95%CI: 1.06~3.85, P<<0.001) . HEERAEE = 60 2 AR (n=1
014) LI Kl JRIR A TE (n=1 109) J5 4 AT HURAE 0T, 25 3R 5 R E M a5 R WA 5 Hras R R, TyG-
BMI R[] 532 5450 . v 51 . W K AT 2 1B 7E & T AR (3 P<<0.05) o FEAEWY <45 % Kodote ABE, TyG-
BMI #5153 430 25 /) 7 110 °F- X7 Wi 40 e v B R S35, 43900 2R 7.11(95%CI: 3.78~10.43) mmHg., 8.93(95%CI: 4.29~
13.56) mmHg. BR 7 37 75 KE 18 TR, TyG-BMI( Py ;=0.017, Py, =0.011) 5 NH AT 28 B 451 % XS =2 6] A2 75 Ak
SEMISE, S 7E NH BE T, TyG-BMI S 1A S A E 2R IEMS, 5 TyG-BMI 4 1 PO 2HA L, 4E i <
45 2% NBE TyG-BMI S 5 DU 43057 28 (4 45 18] F- 0050408 T 386 Wt 25 T4 i = 45 0 ABE, oM B TyG-BMI I 5 VU 43 for
LR )P B F 1 s e 1 8 1k AR
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The correlation between triglyceride glucose-body mass index and nocturnal

blood pressure levels in patients with nocturnal hypertension

DU Yuxing', FU Jiarui®, ZOU Jialiang', CHOU Hongda®, WEI Maoti’, GAO Hongwei’, YANG Ning®, LI Yuming®
1. Clinical School of Cardiovascular Diseases, Tianjin Medical University, Tianjin 300070, China; 2. School of Public
Health, Tianjin Medical University,; 3. Department of Cardiology, Tianjin Chest Hospital; 4. Center for Clinical
Epidemiology, TEDA International Cardiovascular Hospital; 5. Department of Chronic Disease Management,
Tianjin Kanghui Hospital,; 6. Department of Hypertension, Tianjin Kanghui Hospital
Abstract:  Objective To explore the correlation between triglyceride glucose-body mass index (TyG-BMI) and
nocturnal ambulatory blood pressure parameters in nocturnal hypertension (NH) population. Methods A cross-sectional
study design was adopted. A total of 1 301 patients with NH attending the Hypertension Department of TEDA International
Cardiovascular Disease Hospital between January 2020 and March 2023 and the Hypertension Department of Tianjin
Kanghui Hospital between September 2023 and April 2025 were selected as the study subjects, and the patients' data were
collected and the TyG-BMI was calculated, and patients were grouped into quartiles according to TyG-BMI. A generalised
linear model was applied to analyse the association between TyG-BMI groups and nocturnal ambulatory blood pressure

parameters. Stratified analyses were conducted according to age, gender, smoking status, alcohol consumption and
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enrollment period. A restricted cubic curve (RCS curve) was drawn to analyse the correlation between TyG-BMI and the

occurrence of target organ damage in patients with NH.  Results

The mean age of the total population was (47.75+

13.55) years old, and the mean TyG-BMI was 243.171+42.31. The differences of the mean nocturnal systolic blood pressure,

mean nocturnal diastolic blood pressure, and mean nocturnal heart rate among the 4 groups were statistically significant

(P<<0.05). The results of the generalised linear model showed that, after correcting for confounders, compared with the first

quartile group, the nocturnal systolic blood pressure, nocturnal diastolic blood pressure, and nocturnal heart rate were higher
in the highest quartile group of the TyG-BMI by 5.14 mmHg (95%CI: 2.65 to 7.62, P<<0.001), 3.99 mmHg (95%CI: 2.18 to
5.80, P<<0.001), and 2.46 beats/min (95%CI: 1.06 to 3.85, P<<0.001). Sensitivity analyses were conducted after excluding
individuals aged = 60 years (n=1 014) and those with diabetes (n=1 109), yielding results consistent with the primary

analysis. The results of subgroup analyses showed that there was an interaction between different subgroups of TyG-BMI

and age, gender, smoking and alcohol consumption (all P<<0.05). In the <<45-year-old and female populations, the nocturnal

systolic blood pressure was more significantly elevated in the higher tertile groups of TyG-BMI, which were 7.11 mmHg
(95%CI: 3.78 to 10.43) and 8.93 mmHg (95%CI: 4.29 to 13.56), respectively. Restricted cubic plots showed a nonlinear
correlation between TyG-BMI (P,i=0.017, P,oin=0.011) and risk of target organ injury in the NH population.

Conclusion

In NH patients, TyG-BMI showed a positive correlation with nocturnal ambulatory blood pressure levels.

Compared with the first quartile, the increase in mean nocturnal systolic blood pressure was greater in the highest TyG-BMI

quartile among those aged <<45 years than in those aged = 45 years. Furthermore, the increase in nocturnal systolic blood

pressure was higher in the highest TyG-BMI quartile groups among female patients than in male patients.

Keywords: nocturnal hypertension; triglyceride glucose-body mass index; ambulatory blood pressure; target organ

damage

% [8] #& 1ML & (nocturnal hypertension, NH) 1 b i
P v IR ) — Fh B SR A 50 A S AR E R
E R A NBE TR B AR R AL & 24 FLIG PR
TURME BB o AR, 1 & K HIKPT (insulin resistance,
IR AVE AR B 1) 228 A, B I 58 DRI AH
IR HY o ML A8 T ACRE ) FIUI 46 b, A AN BUR I 2 L iE
TR T O A RUBS: R Y B I, TR A5 o e
300 e v ot TR XU =22 [0 A7 A6 S B, LA BiF 9 % B,
ZFf IR AREY)S NH KA KU 2 EASE" . iH h =g
] 75 W IR 5 48 B (triglyceride glucose-body mass index,
TyG-BMD) 1E 2y % & 25 6 H il = g | 2 I 1w Fi ik
TRED A FE PR, C BIIE SEAE 5UI0Co 1078 0 U T
A AR AU HBETE ST TyG-BMI I NH (1
KAWTH A, RHFIT B FEHR TyG-BMI 5 NH
AR T Il Fs R DG, A i AR 108 7 S0 42 o) AR 19 97 2 13t
B L

1 WEEFZE

1.1 & AHFFEUCE 2020 4F 1 H—2023 4E 3 H
F] 5 12 F 4% 35 1 B0 1 45 9 S B = 0 R R Y AR E
(1049 f5]) & 2023 4F 9 H—2025 4F 4 F KL E B
LR 72 (804 15114 24 h ZhZ 1fi ) s I (ambulatory
blood pressure monitoring, ABPM) [ f& & %5 K}, 3 45 40
HEbREHERR 552 4], 290 A NH 5 1301 fi,
PAbRHE: OFIE =18 A2 ; @FF & (& i &

B i 46 75 (2024 45 3T ) ) M NH Y E X, B
24 h ABPM H* J B[] °F- 24 0 45 & = 120 mmHg
(1 mmHg=0.133 kPa) Fl/sl &[] V-7 5K £ = 70 mmHg.
HEBR AR : QO 2O 0l 105 I A E (0 g 30 L O JURR
FE . BAEAE | i A ) B8 @2k B T RE N A g vk
B 2RI, T SO AR B /N BRUE 1L 2R (estimated
glomerular filtration rate, e<GFR) << 30 mL/(min-1.73 m?) ;
B9 1 5% o} 7™ T 2k 3 5 WABPM I S B[R] A2 55 G
O 5 B RIS SR 20% LU _E & &P st
WA BRI 2R, gk & v s i He CBF sl ko 2 | it P T [t
T34 Z20E ) |« 4 R SR LAV Lo v

AT L ARAT ZR 3K [ PR 58 s 5 Be A2 B 25 51 4%
LA (s RAS Bt 5« I3 [2022]-1115-1 %5) FIK
BRI Bt f8 PR 2 B 2t vl (e PRAG BRAL 5 KHY'Y012)
F A B G 8 6] i 2 A B9 0T 4 28 A TR 45 .
1.2 HRKE
1.2.1 i RBEREE  BUR BTN A HEAS N 1 27
TE (45 . M AR AR ) | R AR s (i L L a0
WE PRI i I8 45 )« 24 5 L R A A 254 R o
122 SEREROR WEZE 2 8 h DL E ARk
I 5 mL, {8 B 283 A5 0E i 42 30 AR Ak 2 BT 4SOk ) 25 1
IBE  SUIE R I =R B A IR [ B (high
density lipoprotein cholesterol, HDL-C) . 1k % Ji& fI§ 2 [
A & % (low density lipoprotein cholesterol, LDL-C) . JR
Mg . LI S5 AR A48 Fm A S A R0 38 DR VRO T 0 DR
5 [ 75 H/LEF B (urinary albumin/creatinine ratio, UACR)
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123 AR BURBFEMZ Y HSXH LR
L sl ko s L O E A S, GO H BT 96 BR AL 4 Sokolow-
Lyons 8 80(R,s + S,,) o S5l k#7548 b f 46 A i b 2
J& B (intima-media thickness, IMT) I 5§ B BE e . 0 flE
8 R b AL 4 22 0 F AT 7K K 1 4% (left ventricular
end-diastolic diameter, LVDD) . £T 7k K 1] == [a] i J& &
(interventricular septum thickness at end-diastole, IVSTd) .
&7 5k AR W 220 % 5 BEJE JE (left ventricular posterior wall
thickness at end-diastole, LVPWTd) .

124 24hABPM XH]{E[ MOBIL GRAPH24HABP-
CONTROL # %1 5 75 1fil & {X Mobil-O-Graph®NG #f 17
24 h ABPM. AR 4 £ 25 LG 5 /N4 2 A4 il A, U
SRR OOUI R I, R R IR A v — R AT
D, [] B 5 R AR 5 O b U 0 R S O R R RO
2o 2 E] (] RS B2 %E . H TE] (08: 00—22: 00)
30 min I 5 — WK, 7] (22: 00—08: 00) & 60 min i
UK, KR (2020 H [ 2 i ARG T 4 g ) 1 B R
SRR F] M H AR SCS R, (RUERR A 2 7 A0,
A~ 24 h I TRIA RO R IR B 70% B T
12,5 DUBci i i fd 4 A 3l Sl ko A A AL
BP-203RPEII( H A< OMRON ) {4, 46 i fisf 37 38 24 Fib
iR 5 min, P RSTE3d A Al 43 500 18 5 T 28
SRR AT PR [R] 20 0 s, SRR -2 5l ok ok 476 8 1%
53 £ (brachial-ankle pulse wave velocity, baPWV ) %5 5
— DB BRI 4R B AR — O A BB AT i 5%

1.3 MHXEXRIZHIRAE

131 s AR (o e s s By 36 4 R (2024 4R42
TTRO ), T iU 5 A Y4 R = 140 mmHg A/ &F
5K = 90 mmHg B ETEMRIFE R 259 0 1 900 iR E
SCRHURHEE 140~159 mmHg Fl/ai & 5K E 90~99 mmHg,
2 G I S SRR R 160~ 179 mmHg Al/al &F 5k
100~ 109 mmHg, 3 &= i LRI e = 180 mmHg
F/o&F 5k = 110 mmHg.

132 . MRE (R Mo O 12 W 5 IR T 4R
)N SRR Bl Bk s R & B0 AN R ERIR Bl ik B A
78 > 50%, H A ML GO E IR B0 B M A A
AN O LR IS, T2 Wk 560

133 Wb AR Crb [ 2 BB IR e B I6 18
(2020 4F Jiw) )1, 25 I 1fil B = 7.0 mmol/L 8K iF 7 [ IR
Wi 24 S W PR

134 i 2 AR i i 45 9 By i6 45 me (2024
AR YU, g SO R BE AT U L BEBE S BT
S AR IR AL | iR I ek XS i o A P R Dk
M .

135 WM & AR REDW 1M, HArgk 148

[/j\J:[]7]o

1.3.6 KW X 1AEREE H K GRS &
i 50% L4 1) 100 mL, $54% 1 4R L 117

137 g E#E R ChE &R BG4
(2024 4E&ITHR) YU, 454 R + S, >3.8 mV, LVMI=
10938 ) 5 105 g/m*(%) . IMT=0.9 mm 1§, 5 [ik 5§ kf Kt
Yoo 8- 3l Bk ik 18 0 AL 5 3 =10 m/s, baPWV =
18 m/s., BikFE%0<<0.9. eGFR 30~59 mL/(min-1.73 m%) .
WU 4% B F+ s (B M 115~ 133 umol/L, % 1 107~
124 pmol/L) . UACR 30~ 300 mg/g a8, 1 & 1 HE it &
30~300 mg/24 h Z—.

1.3.8 FE4RiH5 Ko di ol TyG-BMI=In[H il — g
(mg/dL) x 23 i il B% (mg/dL)/2] x BMI'®, ¥ TyG-BMI
Fe VU5 S By 4153 3R 1 DU 4361 41 (<214.44, n=325) .
552 DU 2H (214.44~ <240.67, n=325) . 45 3 PU4Hf
2H(240.67~<<267.60, n=326) . %5 4 U434 (= 267.60,
n=325),

I BB Y Ak CKD-KPI J7 ## i1 % eGFR!.
eGFR=a x (JJLBF /b)° x (0.993)F%; affi. % k=144, F
PH=141; b {E: LM=0.7, B H=0.9; c 1H: T, PLEF <
0.7 mg/dL Ff, ¢ =—0.329, LT >0.7 mg/dL A, ¢ =—1.209;
Bk, UUEF < 0.9 mg/dL B, c=—-0.411, JLEF > 0.9 mg/dL
Af, c=—-1.209. HLEF, 1 mg/dL=88.4 umol/L.

M H Deiereux 28 X, 1158 22 0 = it 2 48 2 (left
ventricular mass index, LVMI) 2% 720> 22 i £ =0.8 x
1.04 x [(IVSTd + LVPWTd + LVDD)-LVDD?] +0.6; {A&%
T F1=0.006 1 x B %5 (cm) + 0.0128 x K (kg)-0.1529;
LVMI=ZE 0 % i /AR R A
1.4 SZitZEHE AR SPSS 27.0. R 43.0 48
T HT A o IEZS 20 A 1 2 0 Rk DA £ 1f 22
(xEs5) KR, ZA R HCECR 7 22 038, 2507 22 55 W)
— 2 DU /N W 3 25 Sk EAT P L AR, A TR
Tamhane’s T, ¥ 56 5 {2 40 A 09 31 & %8 R DL A 47 2
(Ps, Pys) F7R, 21 10] b 452 R H Kruskal-Wallis H 76 5;, 21
[i1] %5 3 1L %5 % FH Bonferroni 5, 433878 8 A #1] (%) &
N, L ECECR H 7 K30 5X Fisher K #KC 50 o B iR &
i TyG-BMI DU 4357 B0 43 41, o7 FH T SC28 1 485 78 o Ay
TyG-BMI 43 21 5 7% 8] 1L 1 2 5000 DG Bk, I AR 4f8 4 1% |
PR WK L R 1 T DL B AL s [ Sl 43 S 4
TPy 20T o R F R 37 0 #f 45 B PE AR TyG-BMI
5 RSB S IS TE AR MO R o SR AU
ki, P P<0.05 WERAHITFE L,

21 EBZAH FURHIRERLNALGT 81301 A,
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SRR BN YRR R (47.75£13.55) %, TyG-BMI

M b Bl =g . SV E B . HDL-C., LDL-C. JRER

TRBIGH 2431724231, RS EBFIL 708 4] ERA G E (X P<0.05), T iR 522 I ] |
(54.42%) . HHPR[R] TyG-BMI 4 A BEAGAE 4 . P51 . AR 2 . FHRERE 2 . 7O o i I 557 0 22 55 T 4
BMI. WA R OB BR L RS T2 | =5 T2 X (P>0.05), WL#E 1,
Fz 1 TyG-BMI VU5 ir 45 X G B4k Bkt
Table 1 Baseline characteristics of participants in the TyG-BMI quartile study
415 g AR H#:[n(%)] BMI W [n(%)] WG [n(%)] S [n(%)] BRI [n(%)]
Group n Age (years) Male (kg/m*) Smoking Drinking CHD Diabetes
SIS QL 325 48.64+14.98 158 (48.62) 22.87+1.86 54 (16.62) 41 (12.62) 20 (6.15) 29 (8.92)
2004 Q2 325 49.66+13.43 220 (67.69) 25.68+1.43" 82 (25.23) 59 (18.15) 19 (5.85) 38 (11.69)
S3VUAMAL Q3 326 48.48+13.21 256 (78.53) 28.09+1.49™ 119 (36.50) 96 (29.45) 21 (6.44) 50 (15.34)
SBANAMZ Q4 325 44.23E11.80 254 (78.15) 31.79+£3.23" 141 (43.39) 95 (29.23) 10 (3.08) 75 (23.08)
SAHF Total 1301 47.75£13.55 888 (68.26) 27.11%3.91 396 (30.44) 291 (22.37) 70 (5.38) 192 (14.76)
K/H/FfE 10.489 88.477 1025.413 64.881 39.351 4.629 29.190
PH <0.001 <<0.001 <0.001 <<0.001 <<0.001 0.201 <0.001
4151 HRi LA L (%)) MR #5153 4% [n (%)] Grade of hypertension {R ML FEAFZER ] [n (%)] Course of hypertension
Group Cere§rovascular Controlled 1% 29 39 <14E 1~ <54 5~<104E = 104F
diseases Grade 1 Grade 2 Grade 3 < lyear 1to<<S5Syears 5to<<10years = 10 years
10U Q1 12 (3.69) 110 (33.85) 131 (40.31) 63(19.39) 21 (6.46) 83(25.54) 103 (31.69) 85 (26.15) 54 (16.62)
5521043 Q2 19 (5.85) 112 (34.46) 121 (37.23) 63(19.39)  29(8.92) 80(24.62) 108 (33.23) 75 (23.08) 62 (19.08)
S30U53E Q3 15 (4.60) 92(28.22) 140 (42.95) 70 (21.47)  24(7.36) 74 (22.70) 108 (33.13) 71 (21.78) 73 (22.39)
A S0L Q4 20 (6.15) 90 (27.69) 116 (35.69) 67 (20.62)  52(16.00) 73 (22.46) 103 (31.69) 71 (21.85) 78 (24.00)
SAHE Total 66 (5.07) 404 (31.05) 508 (39.05) 263 (20.22) 126(9.69)  310(23.83) 422(32.44) 302(23.21) 267 (20.52)
7 /H/FE 0.452 26.052 8.118
PlH 2.629 0.002 0.522
" % %2 [n(%)] Antihypertensive drugs use FHREREZE (0] T2 ﬁﬁf:(iﬁi%
Group A IR 2 > 38 Hypoglycemic [n'(%)] TyG-BMI Target organ
Not used 1 2 =3 drugs use Statins use damage
SIS QL 65(20.00) 161 (49.54) 82 (25.23) 17 (5.23) 25 (7.69) 45 (13.85) 193.15+16.54 170 (52.31)
SE2DUSMOI Q2 65(20.00) 162 (49.85) 67 (20.62) 31(9.54) 27 (8.31) 45 (13.85) 227.234+7.60° 178 (54.77)
30U Q3 71(21.78) 159 (48.77) 65 (19.94) 31(9.51) 29 (8.90) 55 (16.87) 253.94£7.95 173 (53.07)
SEATUML Q4 56(17.23) 147 (45.23) 82 (25.23) 40 (12.31) 51 (15.69) 52 (16.00) 298.32£29.27% 187 (57.54)
SORE Total 257 (19.75) 629 (48.35) 296 (22.75) 119 (9.15) 132 (10.15) 197 (15.14) 243.17+42.31 708 (54.42)
K/H/F(E 15.298 14.876 1.794 2049.581 2.115
PfH 0.083 0.002 0.616 <0.001 0.549
2051 23 JE 1A (mmol/L) “Hith =7 (mmol/L) S BB [ A (mmol/L) HDL-C LDL-C SR (umol/L)
Group Fasting blood glucose Triglyceride Total cholesterol (mmol/L) (mmol/L) Uric acid
S 1IU530E Q1 5.19 (4.70, 5.58) 1.20 (0.84, 1.48) 4.6040.85 1.2940.29 2.89+0.74 315.64+78.82
20053 Q2 5.39 (4.87, 5.88)" 1.62 (1.25,2.07)" 4.77£0.96 1.15£0.26" 3.07£0.75" 362.71£81.28°
53005 Q3 5.56 (5.00, 6.17)" 1.87 (1.51,2.35)" 4.74+0.91 1.060.21% 3.03+0.81 396.59 +86.40%
H40U 57 Q4 5.70 (5.00, 6.41)™ 230 (1.74, 3.68)™ 5.02£1.01" 1.01£0.20" 3.084+0.86°  414.52497.01"
SAMF Total 5.43 (4.90, 6.00) 1.68 (1.25,2.28) 4.78+0.94 1.17£0.27 3.0240.80 372.384+93.97
X /H/FIH 66.119 390.265 11.607 88.129 3.924 82.796
P <<0.001 <<0.001 <<0.001 <0.001 0.008 <<0.001

FE AR OAE 0E B EE DL (X ) 3RR, A 2S00 A 108

45 05 HDL-CA i % 18 AR 2 11 JIEL I8 5 LDL-CoA f1% %% 15 i 4 11 R 1T

3PU 43 LA L, ©P<<0.05,

55565 10 435 40 A 1L, *P<<0.05;

HBOHE DL LB (P, Poy) 77 o TyG-BMIK H il = 8 %5 %4 4% -7 55 45 500, BMIN &
545 20U 40 £ H LE, PP<<0.05; 555

Quantitative data with normal distribution were expressed as (X *s), while with non-normal distribution were expressed as median (P,s, P;s). Abbreviations:
Q1, Q2, Q3, Q4: the 1st, 2nd, 3rd and 4th quartiles of TyG-BMI; TyG-BMI, triglyceride glucose-body mass index; BMI, body mass index; CHD, coronary heart
disease; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol. *P<<0.05 vs Q1; *P<<0.05 vs Q2; “P<<0.05 vs Q3.
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22 HEMESHE AF TyG-BMI 41 A 147 8] F
8 1 ) N T o Ry 7 O R N 1 D A T 3
[) &7 5K A o 22 . BRI . )P 300 2 25 5 A 48

P12 (X P<<0.05), MR [BI W Hs TR R . i) &
K F R ER TG E X (P>0.05), WL 2,

&2 AIA TyG-BMI 73 242 6] 1fil T S 8HE AR AIE

Table 2 Basic characteristics of nocturnal blood pressure parameters in different TyG-BMI groups

215 %5 REPP B (mmHg) R BFEEF 5K (mmHg) D4 e bnifi2s (mmHg) R BIEF 5K AR E2E (mmHg)

Group n nSBP nDBP nSBP-SD nDBP-SD
F10usrz Q1 325 131.46+15.31 81.81+10.64 10.60 (7.90, 13.14) 8.30 (6.40, 10.64)
2045307 Q2 325 131.71+15.46 83.70+12.42° 10.30 (7.74, 13.16) 8.50 (6.50, 11.30)
533044 Q3 326 132.61+£15.47 84.49%11.40° 10.65 (8.16, 13.40) 9.03 (6.9, 11.40)*
H40U 57 Q4 325 137.28+17.46™ 86.994 12,38 11.30 (8.69, 14.96)™ 9.80 (7.63, 12.50)™
S E Total 1301 133.27+16.10 84.25+11.87 10.70 (8.10, 13.60) 8.90 (6.90, 11.40)
H/FfH 9.446 10.855 14.271 39.546
PfH <0.001 <0.001 0.003 <<0.001

215 1A ik HE (mmHg) TR B0 (R /min) TRIRI AR R R (%) RAEF Ik N (%)

Group nPP nHR nSBP-DR nDBP-DR
F10Usrr Q1 49.68+12.34 64.46+9.05 4.18%7.58 6.461+8.48
2005 Q2 48.01+11.16 64.72+8.84 4.84+7.72 6.41+8.17
%3057 Q3 47.81+10.96" 64.97+8.20 4.92+7.62 6.46+8.13
457 Q4 50.48+11.93™ 67.9549.08™ 4.10+8.32 5.78+9.18
ST Total 48.99+11.65 65.53+8.90 451+7.82 6.28+8.50
H/FA 4.070 11.192 0.978 0.497
PfH 0.007 <0.001 0.402 0.684

RS A 0 B DL (X £5) RoR, RS 40 A 19 78 80 DL S 80 (Pys, Po) R SEB 1N 4 AR L, *P<<0.05;5 5 55 200 431 41 AH
I, PP<0.05; 1555 30403 2 A LE, “P<<0.05, TyG-BMI H il = 16 4] 25 bl -1 o 5 4k

Quantitative data with normal distribution were expressed as (X £ s), while with non-normal distribution were expressed as median (P,s, P;5). Abbreviations:
TyG-BMI, triglyceride-glucose-body mass index; nSBP, nighttime systolic blood pressure; nDBP, nighttime diastolic blood pressure; SD, standard deviation;
nPP, nighttime pulse pressure; nHR, nighttime heart rate; DR, decline rate. Q1, Q2, Q3, Q4: the 1st, 2nd, 3rd and 4th quartiles of TyG-BMI.

23 AE TyG-BMI SAXMEEMESH LM X
KMRBSH IR E S MRS AL &, ANF
TyG-BMI 453 2 8 A A8 5, WF5E 45 R W, TBiek
FHWEFp AR, TyG-BMI 55 4 P40 41 5 7% 18] 1fiL 1 2 8%
PR CHK (P<<0.001) . FE70 3 45 IR, FEAC IEAH
KRR F 5, TyG-BMI &5 4 DU 4357 41 1) 7% 18] F- 350
£ e AN - R o | SN - ST S = N9 o 1 R 2l £
DY 4345i 40 25 5.14 mmHg(95%CI: 2.65~7.62, P<<0.001) .
3.99 mmHg(95%CI: 2.18~5.80, P<<0.001) . 2.46 ¥X/min
(95%CI: 1.06~3.85, P<<0.001), WL 3.

24 HEMELSW it —LRuETr o a5 R R,
AW HEBR AR = 60 5 AFE (n=1 014) DL K BE PRI N
#E (n=1 109) J5 43 590 647 HURAME 3 H7 . ZEFRIAERIE |
IR ARG 45 R B R : 75 <60 % A#fh TyG-BMI
55 4 U537 20 AR TR] S50 1 L IR R & kR L
[ SF- 35700 F8 53 A5 1 U4 20 5 6.02 mmHg(95%CI:
3.22~8.83, P<<0.001) . 4.06 mmHg(95%CI: 2.05~ 6.08,
P<<0.001) . 3.67 ¥k /min(95%CI: 2.12~5.23, P<<0.001),
H TyG-BMI 45 433 41 5 15 18] °F- 15 &7 5K He 422 591 o - s g
KR (P<0.05) . 7EHEBRBE K AR5, TyG-BMI 26
U v RO R A A R D AN A | R = R J AN 3

(] ~F- 357,00 Z8 53 AR5 1 DU 3 20 5 5.16 mmHg(95%Cl:
2.50~7.82, P<<0.001) . 3.39 mmHg(95%CI: 1.50~5.28,
P<<0.001) . 2.70 ¥ /min(95%CI: 1.26~4.13, P<<0.001),
W3 4.

25 HESH AR ML W RIEIR S
BN RT3 R BAE R R G, 45 R BoR: 78
MIETRZ N R 5, AN TR 40 =2 [ 35 77 76 i 3 25 5 (3
P<0.05),

L TFARRS = 45 2 AHBE. B R . kil &,
TE<45 % NBE. Lotk TWIEE . ToalEh, 55
1 DY 4337 20 AH L, TyG-BMI it 55 433 41 B9 7% 18] SF 247 i
40 3 T, RRE, TR B AT R R T, <
45 % N5 P 7 20 v 4% 437 2 [ 2 300591 o - S v O
# (¥ P<0.05), 1 Jc W M1 & (B=2.53, 95%CI 0.86~
4.21) K ICAR T # (5=2.49, 95%CI 0.93~4.05) W.2H H #
e R 1 DU S AR AP BRI R R . A
ZH BF1A] 53 2 0 BT AR, 2022—2023 4F 5 2024—2025 4F
AN B ET, TyG-BMI 55 4 WU 433 43856 1 DU 43 i 4
R 8] - ¥4 WA 45 4 59 T i 5.81 mmHg(95%CT 0.26~
11.36) . 5.62 mmHg(95%CI 1.68~9.56), ifij 2020—2021
AN BENAER R LA, Wk S,
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R 3 TyG-BMI Jr 20 32 ] L e SO M Y SCRAERERL S04 (n=1 301)

Table 3 Generalised linear model analysis of the effect of TyG-BMI stratification on nocturnal blood pressure parameters

[HAE TyG-BMI4+41 HE 1 Model 1 B2 Model 2 A3 Model 3
Dependent variable Group B (95%CI) Pl B (95%CI) Pl B (95%CI) PlE
TR A -S04 & 157 Q1 2% Reference 2% Reference %% Reference
nSBP 200407 Q2 0.25 (-2.12~2.70) 0.840 0.20 (-2.27~2.67) 0.873 —0.06 (-2.43~2.30) 0.959
3004 Q3 1.15 (-1.30~3.60) 0358 130 (-1.21~3.80) 0311 0.93 (—1.48~3.35) 0.449
H4PUsrL Q4 5.81(3.36~8.27) <<0.001 6.50 (3.99~9.01) <<0.001 5.14 (2.65~7.62) <<0.001
AR S ST IS 147 Q1 2% Reference 2% Reference 2% Reference
nDBP 200453 Q2 1.89 (0.09~3.69) 0.040 1.47 (-0.35~3.29) 0.114 1.52 (-0.20~3.24) 0.084
304537 Q3 2.68 (0.88~4.48) 0.004 1.96 (0.11~3.80) 0.038 2.08 (0.31~3.84) 0.021
WEANIAMY Q4 5.18 (3.37~6.98) <0.001 430 (2.46~6.15) <0.001 3.99 (2.18~5.80) <0.001
A0 % 1047 Q1 7% Reference 7% Reference 7% Reference
nHR 20U Q2 0.27 (-1.09~1.62) 0.702 0.56 (-0.79~1.90) 0.417 0.39 (-0.93~1.72) 0.561
B304 Q3 0.52 (-0.84~1.87) 0.455 0.74 (-0.63~2.10) 0.291 0.46 (-0.90~1.81) 0.511
SAPIAM Q4 3.50 (2.15~4.85) <0.001  3.14(1.78~4.50)  <0.001 246 (1.06~3.85)  <0.001

T BRI LR BEAT A I BB QA IE T AR RS | M BB 3R AR AN 20 BE Al L ARE E T WA L ARG | e i H GO L e e RS ] | R R 2
fdE B RE 2G .l Al VTR . SeEoCos o RO | IR I A58 0 o Ty G-BMIA H il = 18 7 28 i -1K T 5 40
Model 1 was unadjusted; Model 2 adjusted for age and gender; Model 3 further adjusted for smoking, drinking, grade of hypertension, course of
hypertension, antihypertensive drugs use, hypoglycemic drugs use, statin use, coronary heart disease, diabetes, and cerebrovascular disease. Q1, Q2, Q3, Q4: the
Ist, 2nd, 3rd and 4th quartiles of TyG-BMI. Abbreviations: TyG-BMI, triglyceride glucose-body mass index; nSBP, nighttime systolic blood pressure; nDBP,

nighttime diastolic blood pressure; nHR, nighttime heart rate.

=4

ANTF] TyG-BMI 3 2H X 8¢ 1] i s 2 B0 i () U S0 B

Table 4 Sensitivity analysis of the impact of different TyG-BMI groups on nocturnal blood pressure parameters

BUBMEI T PR TyG-BMIJH4 FAI 1 Model 1 712 Model 2 %3 Model 3
Sensitivity analysis  Dependent variable Group £ (95%CI) Pl B (95%CI) Pl L (95%CI) Pl
1 (n=1014) WIEPEE AR S 10U QI 27 Reference %% Reference %% Reference
nSBP S2DUAMY Q2 173 ((1.11~4.56) 0233 2.08(-0.84~5.00) 0.164 1.08(-1.71~3.87)  0.447
34 Q3 1.90 (-0.91~4.71) 0.186 2.42 (-0.53~5.37) 0.108 2.08 (-0.76~4.91) 0.151
AT Q4 6.99 (424~9.74)  <0.001  7.57 (471~1042) <0001  6.02(3.22~8.83) <0.001
WIRPEYEFIRE  S510U437 Q1 %% Reference 2% Reference 7% Reference
nDBP H2PUAMY Q2 3.36(1.28~5.43)  0.002  2.54(0.42~4.66)  0.019  2.03(0.02~4.03)  0.048
HR3DUME Q3 3.56(1.51~5.62) <0.001  2.68(0.54~4.82) 0015 2.62(0.58~466)  0.012
AU Q4 5.52 (3.51~7.53) <0.001 5.06 (2.99~7.14) <0.001 4.06 (2.05~6.08) <<0.001
P A)SF-35.00 % U5 Q1 B Reference 27 Reference 7% Reference
nHR 2004 Q2 0.74 (-0.79~2.27) 0.345 1.42 (-0.14~2.98) 0.075 1.30 (-0.25~2.85) 0.101
SE3PU4E Q3 1.05 (-0.47~2.56) 0.178 1.79 (0.21~3.37) 0.026 1.68 (0.11~3.26) 0.036
SADAME Q4 379 (231~528)  <0.001 421 (2.68~5.74) <0.001  3.67(2.12~523) <0.001
2 (n=1109) WEPEXURER I 25100437 Q1 2% Reference 2% Reference 2% Reference
nSBP U4 Q2 049 (-2.06~3.03) 0709  0.56(-2.01~3.14)  0.668  0.16 (-2.32~2.64)  0.899
34 Q3 0.97 (-1.60~3.54) 0.460 1.38 (-1.27~4.03) 0.307 1.12 (-1.44~3.67) 0.391
A4S Q4 5.50 (2.85~8.14)  <0.001 6.33 (3.61~9.05) <<0.001 5.16 (2.50~7.82) <<0.001
WIEPERETIRIE 2510940 QI %% Reference 7% Reference 7% Reference
nDBP H2PUAMY Q2 1.67(-0.18~3.51) 0077  126(-0.61~3.13) 0186  1.10(-0.66~2.85) 0222
3N Q3 2.59 (0.72~4.45) 0.007 1.97 (0.06~3.89) 0.044 1.88 (0.06~3.69) 0.043
SADUAMI Q4 475 (2.84~6.67) <0001 423 (2.26~620) <0.001 339 (1.50~528) <0.001
WIEPEE R 147 Q1 27 Reference 2% Reference 23 Reference
nHR 200437 Q2 —0.37 (-1.72~0.98) 0.594 —-0.04 (-1.37~1.29) 0.951 -0.03 (-1.36~1.31) 0.968
30U Q3 0.28 (—1.08~1.65) 0.178 0.40 (-0.97~1.77) 0.564 0.50 (—0.88~1.88) 0.476
S4IUSM Q4 3.01 (1.61~440)  <0.001 249 (1.09~3.90) <0.001 270 (1.26~4.13) <0.001

FE HUBAE AT U HEBR A = 6027 (83 5 BUBMWEJ0 7 208 HEBRAE ROV A% o AL R HEAT I IE ; BB 2R T 1 AR i | 10315 A 2 31 A R 2
HEAly b ARTE T WA R R | R TR SRS 8] (T R SR 2 L (TR . AT AL TT RN L S . MIEPROP L I o TyG-BMI
S H I = A AR R A

Sensitivity analysis 1 excluded patients aged = 60 years; Sensitivity Analysis 2 excluded patients with diabetes. Model 1 was unadjusted; Model 2 adjusted

for age and gender; Model 3 further adjusted for smoking, drinking, grade of hypertension, course of hypertension, antihypertensive drugs use, hypoglycemic

drugs use, statin use, coronary heart disease, diabetes, and cerebrovascular disease. Abbreviations: TyG-BMI, triglyceride glucose-body mass index; nSBP,
nighttime systolic blood pressure; nDBP, nighttime diastolic blood pressure; nHR, nighttime heart rate. Q1, Q2, Q3, Q4: the Ist, 2nd, 3rd and 4th quartiles of

TyG-BML.
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£z 5 A[E TyG-BMI 441 32 18] 1l He 506 il ) . 2H 43 B
Table 5 Subgroup analysis of the impact of different TyG-BMI groups on nocturnal blood pressure parameters
PRI SYUAE R W40 7k B(95%CI) H PlY
Dependen variable  Grouping variable  Subgroup no I QL BE20UMA Q2 EB3DUSME Q3 55409521 Q4 P for interaction
WEPEBIAEE (8 <45 611 5% Reference  0.97 (-2.52~4.47) 3.59 (0.15~7.03)"  7.11 (3.78~10.43)" <0.001
(mmHg) Age (years) 45~<60 403 % Reference  1.44 (-3.28~6.16)  0.10 (-4.75~4.95)  4.86 (-0.28~10.00)
nSBP = 60 287 %% Reference —1.24 (-6.01~3.53)  0.53 (-4.45~5.52) 4.57 (-1.43~10.58)
5 Gender HMale 888 2% Reference —0.44 (—3.46~2.58) 1.04 (=1.92~3.99) 3.72 (0.67~6.77)" <0.001
% Female 413 %% Reference  1.09 (-2.90~5.08) —0.49 (-5.06~4.08)  8.93 (4.29~13.56)"
46 Smoking Yes 396 Z7% Reference  0.30 (—4.74~5.34) 1.83 (-2.95~6.61) 4.30 (-0.46~9.07) <0.001
#No 905 5% Reference —0.26 (-2.98~2.46) 0.10 (2.81~3.01)  5.80 (2.75~8.84)"
R Drinking JEYes 291 %% Reference  0.64 (-4.98~6.26) —0.51 (-5.74~4.71)  4.07 (-1.24~9.37) <0.001
No 1010 £% Reference —0.01 (-2.64~2.62) 1.26 (-1.52~4.04)  5.70 (2.83~8.57)"
ANy 2020—2021 452 % Reference —0.57 (—4.52~3.39) 1.24 (-2.83~5.32)  3.63 (-0.40~7.66) <0.001
Enrollment year  2022—2023 298 % Reference  2.81 (-2.38~8.00)  1.35(-4.19~6.90)  5.81 (0.26~11.36)"
2024—2025 551 5% Reference —1.18 (-4.81~2.44) 095 (-2.72~4.62) 5.62 (1.68~9.56)"
WEPEHIETRE R CS) <45 611 2% Reference  2.96 (0.39~5.53)"  4.47 (1.94~7.01)"  5.04 (2.59~7.49)" <0.001
(mmHg) Age (years) 45~<60 403 %% Reference  0.89 (-2.33~4.11) —0.07 (-3.37~3.24) 2.28 (-1.22~5.79)
nDBP = 60 287 % Reference —0.54 (-3.85~2.76) 0.45(-3.00~3.91) 3.95(-0.21~8.11)
7 Gender  Male 888 £% Reference  3.20 (0.93~5.47)"  3.50 (1.27~5.72)"  4.73 (2.43~7.02)" <0.001
4 Female 413 5% Reference  0.09 (-2.58~2.76)  0.36 (-2.69~3.41)  4.95 (1.86~8.05)"
W4 Smoking JEYes 396 5% Reference  2.97 (0.74~6.68) 3.32(-0.20~6.83)  4.17 (0.66~7.68)" <0.001
#No 905 5% Reference  1.12 (<0.85~3.10)  1.66 (-0.45~3.77) 4.38 (2.17~6.59)"
iAW Drinking J&Yes 291 5% Reference  2.34 (-1.98~6.65) 2.19 (-1.82~6.20)  4.62 (0.25~8.70)" <0.001
7No 1010 5% Reference  1.61 (-0.28~3.51) 2.39 (0.39~4.39)"  4.19 (2.13~6.26)"
A0y 20202021 452 5% Reference  0.71 (-1.98~3.40) 1.67 (—1.11~4.45)  2.52 (-0.23~5.26) <0.001
Enrollment 2022—2023 298 #% Reference  3.76 (-0.00~7.52)  3.74 (-0.29~7.76)  3.91 (-0.12~7.93)
year 2024—2025 551 Z% Reference  0.36 (-2.11~2.84)  0.68 (-1.83~3.18)  3.12 (0.44~5.81)"
WEPEHOR ER () <45 611 2% Reference  0.36 (~<1.73~2.46)  0.98 (—1.09~3.04)  3.04 (1.05~5.04)" <0.001
(X /min) Age (years) 45~<60 403 2% Reference  2.38 (-0.02~4.78)  2.62 (0.15~5.09)"  4.19 (1.58~6.80)"
nHR = 60 287 %% Reference —1.96 (—4.74~0.82) —2.52 (-5.42~0.39) —2.07 (-5.57~1.44)
P51 Gender # Male 888 £ Reference —0.06 (-1.84~1.73)  0.56 (-1.19~2.31)  2.39 (0.59~4.20)" <0.001
4 Female 413 5% Reference  1.27 (-0.78~3.32)  0.31 (-2.04~2.65)  2.55 (0.17~4.92)"
W46 Smoking fYes 396 5% Reference  0.05 (—2.95~3.04) —0.14 (-2.98~2.69) 2.31(-0.52~5.14) <0.001
7No 905 5% Reference  0.45 (-1.05~1.95)  0.80 (-0.80~2.40) 2.53 (0.86~4.21)"
PRI Drinking JEYes 291 %% Reference  0.98 (-2.55~4.50) —0.03 (-3.31~3.24) 2.60 (-0.73~5.93) <0.001
7No 1010 2% Reference  0.13 (-1.30~1.56)  0.70 (<0.82~2.21)  2.49 (0.93~4.05)"
N0y 2020—2021 452 5% Reference  0.85 (-1.39~3.08) 133 (-0.98~3.64) 2.41 (0.13~4.69)" <0.001
Enrollment 2022—2023 298 5% Reference —0.48 (-3.41~2.44) 2.65(-0.48~5.78) 5.36 (2.23~8.49)
year 2024—2025 551 7% Reference  0.43 (—1.56~2.43) —0.96 (2.98~1.06) 0.64 (-1.52~2.81)

B RURCIE AW P WO L DRI L L A R A PR R N IR R R R 2 | R AT AR L RO B RO | L A R

o “P<0.05. TyG-BMIJH ith = i i 4 b -1k A5 5

Model adjusted for age, gender, smoking, drinking, grade of hypertension, course of hypertension, antihypertensive drugs use, hypoglycemic drugs use, statin use,

coronary heart disease, diabetes, and cerebrovascular disease. Abbreviations: TyG-BMI, triglyceride glucose-body mass index; nSBP, nighttime systolic blood pressure;

nDBP, nighttime diastolic blood pressure; nHR, nighttime heart rate. *P<<0.05.

26 TyG-BMI 5 NH ABEB=ERMEMXEMYE L
TyG-BMI 2 F A2 i, 2 75 80 3% B 91 3 4 o D AR i
HEAT BRI 7 7 RE 25 R (RCS R ) 20 BT, &5 58 WoR, 78
Fh 5 F Ao M AH R IR 48 i 5, TyG-BMIL 5
NH A A8 S0 45 B 400 35 XU =2 1) £ 7 Al 4 PR AH G
(Puy=0.017, Pysn=0.011), WK 1,

3 W it

IR -5 i ML s A 56 HLAE & I 1 B9 % g v e 3 o 22

PR B R, B 5 2K OE IR R 2 A il Y
B Ik 4 6 A T R I R 2 I TR A v 1, R
ZER AT RN RAMENK AT, FFAEET
oG IR N o AR SR, A 5T & B, TyG-BMI 7E
IR F 7 T HAl 2824, BoRHRFSE £, TyG-BMI
e I AR 5 520 R AT RE AL A ) R
IV T 5 T B A 28 2R G0 RN B 2R -1 K R -
T 22 5 A 0T, e T 5 2R IMLRE S B NS R A )
Wk, LA K eh F v e S B A0 M A B R S T A
ML PIB 3 T, (A5 0487 T A 0 2 1 25 2 38 n, DT
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A7 A, e 3R AR S8 A R 0L . 40
PN I BE T g S D AR G, S B4 T 2 4 Ak A 4
FLAE K, B 2 ok 0 B IS A baPWV i Y,
S8 DK AL 5 10K . b BL ) T S
NH 1y & 4: 5

7 r

P,,=0.017

6 Piys=0.011

IN o
T T

ORIE(95%CI)
w

150 200 250 300 350 400
TyG-BMI

VE: ACIE TR PR WA AR L LR SR o LR R
] HIRE R 2 . R ZY | B TT BRGSO o A PROWS i i 8 9%
o TyG-BMI Jy H- il = TR A 2 -0 46 4 NH. g 8 1R =1 s
Model adjusted for age, gender, smoking, drinking, grade of
hypertension, course of hypertension, antihypertensive drugs use,
hypoglycemic drugs use, statin use, coronary heart disease, diabetes, and
cerebrovascular disease. Abbreviation: TyG-BMI, triglyceride glucose-body
mass index.
1 TyG-BMI 5 NH A28 5 450 5 XUBS: 4 BR 1 4
LT REZRIE (n=1301)
Figure 1 Restricted cubic spline plot of the association between
TyG-BMI and risk of target organ damage in the nocturnal
hypertensive

AWFFERE T TyG-BMI 5 NH AR (8] 3 285 1f &
SHM M, 2R R, RN BIR RN R)E, A
TyG-BMI /K34 finr, 7& 1] 1L Fe 7K 3P Bl =2 384 i, 2% BH
TyG-BMI A] fig R B IMLEFH & ER R R, X—%
B, 7E Z BB SE sh g 2B U S5 iE . R EERY &
B, 78 )R & MR L R T, TyG-BMI 5 7% [6] - 34 &7
TK TR K S E ARG, B NH H A7 %5 i A9 750 00 401
—JRUEF X2 W R I AR B ST 45 AR R, R A
IR 2H H 7 TR 7 %8 B (triglyceride glucose, TyG) fl IR
P = o 11 T A S N < 9 vl 1 7S R s e =
TyG £ B =E A B9 i e 77 1 s 08 F IR 592 Witk
AEP2 . Deng %55 gy A R A 0 I B T FE AR R
W A F 254 Tt = 535 92 545 Bl T T, &
L TyG-BMI 7£ = 1L 20 51 68 71 77 1 P T BMIL, H il =
B . 25 I W 45 BRI 45 4R . Doganay %5 [ b & B,
TyG Jt i 5 4 0] 1l 7K 7 F B 2 A G, SR T Giiven
2035 4 A 93 54T 24 h ABPM (14 785 IfiL B 2% B4 0 A7

WF9E, R IR 24 R G R K TyG SR8 bR 51K
[B] L T B2 2 [RLAE e A e, R8s R A — 3]
e SREA L ABRERIE 22 47 ¢, HAWFFE R M, %
AR A AR IR 2 48 T R 0 R b, T S O T
% IR JJ B3 i AT BE S TyG-BMI 2535 5 i) I
o KZH 5T Har 5 T REWT I 8 b 4140 0, ik
T 22 R B SR SCAN T R FEA I — A AT UE S
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