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WE : HY RiTF 2 ABARERESERR RAMS F R F2E (baPWV) X R, ik
158 ) % 4 2 AFE RRAEIE B A M A B RF 2% (MNA) S A BRRIFE, BRRRRGE, BRARM,
BB AT baPWV BARK AAIeAREN] , R ERR RAKER R IFAFE RN BRI baPWV 7 &,
AME BRIV T, baPWV ZH3EF . Pearson XS E7, MNA N, hirka, aiaka, ak
W ARG EIRME baPWV Z 548K (P <0.05); % ZF Logistic B )25 4 R Z~, U MNA, s g%
85 baPWV &A%, £t ZF 2 BB RBEHFRILE baPWV AL, BARREFHRBLBEER T,
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Research on the relationship between nutritional status and
brachial-ankle pulse wave velocity in elderly patients
with type 2 diabetes mellitus

Bang-chao Lu, Cong-zhu Ding, Yu-liang Zhao, Jia Xue, Liang Huang, Jing Sun
(Department of Geriatrics, Nanjing Drum Tower Hospital, Nanjing, Jiangsu 210008, China)

Abstract: Objective To investigate the relationship between the nutritional status and baPWV in elderly
type 2 diabetic patients. Methods A total of 158 subjects were enrolled and divided into good nutrition group,
risk of malnutrition group and malnutrition group by Mini Nutritional Assessment (MNA). Brachial ankle pulse
wave velocity and related biochemical indexes were measured. Results The baPWV in the elderly type 2 diabetic
malnutrition group was significantly higher than that in the well-nourished group and the malnutrition risk group.
With the decrease of nutritional status, the baPWV increased gradually. Pearson correlation analysis showed that
baPWYV was negatively correlated with MNA, hemoglobin, serum albumin, serum prealbumin and body mass index.
Multivariate logistic regression analysis showed that only MNA and serum prealbumin were associated with increased
baPWV. Conclusions The nutritional status of type 2 diabetes mellitus in the elderly is related to its baPWV levels,
and atherosclerotic lesions are more serious in malnutrition patients.
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29 &

EFRROLIEA O BRI P A% S8 (brachialal
ankle pulse wave velocity, baPWV ) 2 3l fik i £k 2t 25 )
HHER V. ABFFHITE ZAE 2 BB R BB T,
SHTEFRARZELT baPWV BSER, I T #FEFRA
RR 584 2 BURE PR (8 A S KA R RE A AT G

1 #ERSAEE
1.1 HFERI&

PEHL 2013 4 3 H—2015 4 2 A 76/ st iR EE g
LAERHMEBE AT 2 B B 158 i, o, 5
PE 88 i, 2t 70 9] 5 FXy (73.20+£9.31) %, YA
P« AEIE = 60 &, £FG WHO 1999 4501 A B IR
RIS WAL RARAE Y BEAIZ W 2 BOBE IR 150 191,
HrS WG 2 RO 8 ], Horb, R O AR R
2ok AT 97 Bl m iR 80 B, S0 il 1 R
IRy, KIAMRABERRZ 77 B, HEBRARiE - OB
PROGEIE R 5 QRIURE Bk 5 GMZAE ek /b i
BE ; OMEFEIEAL ; O ; @8 SRk
PEIR o AHIFIT LR B R 2 A IS B ST IR A 2K
HHME R
1.2 HIRFAE
1.2.1
MNA ) #Ff  FIH GUIGOZ %5 P 42 HIAY MNA f 2%t
FiA BB E TR TIAA . G AR S F54R (8
O ) BRI 8 7 ) JEEIEE(9 4 ) EWITE(4 4 )
4TI ES . DL LISk 232 Tl 38 R b5 I
PRI PR 2 ) R SRR RIB IR, PRIE SR s
FER . BRI AN MNA B3, E R4
RIRE : MNAL7 43 R EFRAR 5 MNA 17 ~ <24 5328
TETEEFRA BRI 3 MNA = 24 40 W E TR BRI
1.22  baPWV il R H H AR BK B 2 E BP-
203RPE [T BV kA Ak ) Sl i {2 baPWV ., 3246
HHADEME, SF-TFom BT SR, AR
WP T4 BSOS o 36 B3 Rl 25 T 1 R AR
T, RS R A LSk, AT
BEEC2 ~ 3 em, TR S BEAR B A T F B,
W R BIENER 1 ~ 2 om0 HUE S E T RTIX
185k 5 min YBIIKIKELY , A2 A 20T ERd
i baPWV {H, B baPWV I{E R 5AE .

123 LS AR BT 2R E B RS
Jit # Bk i, R F 4 A 8l A 4R 23 BT AL (35 [ Beckman
Coulter LX20) £ 1 1fi. ¥& &L IH [# B (total cholesterol,

% A =3 ﬁ‘ W 7% ( mininutritional assessment,

TC), Hih =8 (Triglyceride, TG ), iK% 5% 1 A0
= (low density lipoprotein cholesterol, LDL~C ). WL
( Creatinine, Cr). BRI R (alanine aminotransferase,
ALT), MZLEF. HEE (Albumin, ALB) HIH &
i (Prealbumin, PAB ), & 112 Bk e Wi AL i 21
#HH (glycosylated hemoglobin, HbAlc ),
1.3 HitFEFE

BE 5> Hr R F SPSS 15.0 S it 4k, 1T Bk
PR« bRifEE (xxs) R, HWECRHBAIN R 7 25453
B, #E—2LPP LR H Scheffe 1 5 T1HECFORH ISR
FOR, TGRSR T xR 5 OGRS TR
H Pearson 1% ; 278 BRI AHCHRH Logistic [B1JH53H7 .
P <0.05 HZESAGIFE L

2 #HR

BE—MIGKRER

WKHE MNA PF43, 158 i 47 2 BRI 8 & o
FE R RTS8 B (36.7% ). EEFEAN B4 80 14
(50.6% ) M EFRARL 20 ) (12.7% ). EFEA R
WEFARKEARRIER (P <0.05). 58RI
AR, EFRAN RS A TR B4 =Tt s,
PAB., {REFEEA ALB HIFEAL. S5EFARNKE A
LA, EIRA R AR E TS5 . ALB Al PAB ¥ FfE (P<
0.05). W3 1.

2.2 & baPWV KL%

EIE R baPWV 2N (118634 +139.11) cml/s,
ERARKK AN (151426+129.10) cm/s, 53
ANEHAN (185220+108.92) cm/s, 3 4 baPWV
B, ERAYGEE L (F=221.773, P =0.000), [
FEEFRU T, baPWV BT . S5EFRL
HHEE, BIFRA R A FE A R4 baPWV # T
(P <0.05), 5SEFARKEHILE, EHRARA
baPWV 5 (P <0.05),

2.3 EBEFARSHSE baPWV X FH

Pearson AH &M 23 81 i 7, baPWV 5 MNA. i
ZIEE1H . ALB. PAB. {REFRECE MAHE (P <0.05),
W 2,

LI baPWV Sl R A5 & (0=haPWV<1 400 cm/s, 1=
baPWV = 1 400 cm/s ), #—4T7248H Logistic [H]1
M, R, AUMTE PAB. MNA 5 baPWV FH5
G, MMLLE A, REEE. ALB S E K S
baPWV Fi= JoAHCHE (P>0.05), W% 3.

2.1
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%523 191 B, 45 - B4 2 BRI FRIROL S BRI A% 5 R L A ARG TR 72

F1 SH—MRIGERZEEILE

BRI 58 35/23 79.02 = 7.56 14/44 11.47 + 8.63 122.35 £16.26 24.96 +2.49
BN R KA 80 42/38 81.96 + 7.62 26/54 11.40 +9.05 133.17+1535" 23.75+3.17"
BREARYA 20 11/9 82.45 £ 9.05 8/12 15.85+8.52% 13920+ 17.48" 20.01 +2.96"
FIx' 14 0.843 15.922 2.114 2.187 117.095 21.489
P{H 0.656 0.000 0.348 0.116 0.000 0.000

ERRIAA 6.91+1.20 3.99 +0.91 2.04+0.36 59.84 +9.78 2445 +5.71
= e N EN g 6.85+1.15 3.78 +0.88 1.88+0.36 58.10 + 10.79 2241 +5.66
EFRARU 6.81+1.64 3.85+ 1.09 1.98+0.38 53.93+7.13 2551+522
Fix {8 0.056 0.991 2.286 1.486 239
PAg 0.946 0.373 0.105 0.229 0.095

FIR RITA 13276 + 26.62 40.32 + 3.63 268.60 = 30.20 32 (552) 17 (29.3) 27 (46.6)
BN R KU 127.55 £13.32 37.29+5.06" 192.09 + 34.42"% 49 (61.3) 26 (32.5) 41 (51.3)
BRARA 113.94 +23.24" 36.22+3.16" 125.15 + 14.87" 16 (80.0) 7(35.0) 9 (45.0)
Fix’{H 7.348 10.571 183.84 3.869 0.277 0.425
PiA 0.001 0.000 0.000 0.144 0.871 0.809

T O5ERRIFHILE, P <0.05 ; Q5834 RS H L, P<0.05,
Fz 2 baPWV 5EFARSHEHIBRMES T

r{H -0.809 -0.259 -0.305 -0.775 -0.388
P 0.000 0.002 0.000 0.000 0.000

# 3 baPWV IWZTTE Logistic B HrS%k

eI 0.140 0.104 1.795 0.180 1.150 0.937 1.411
AE -0.027 0.145 0.035 0.852 0.973 0.733 1.292
WU % 0.053 0.040 1.797 0.180 1.055 0.976 1.140
TR 0.242 0.146 2723 0.099 1273 0.956 1.696
PAB -0.094 0.039 5.713 0.017 0.911 0.843 0.983
MNA -1.472 0.713 4263 0.039 0.230 0.057 0.928
RE TR 0.171 0.406 0.177 0.674 1.187 0.535 2.631
ML M 0.032 0.047 0.456 0.499 1.032 0.942 1.131
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TEERE SRR %529 %
&R3
. 95% CI
Ap i b S, Wald x° P OR
TR RR

ALT -0.010 0.036 0.084 0.772 0.990 0.922 1.062
ALB -0.393 0.280 1.960 0.162 0.675 0.390 1.170
TC -1.709 1.854 0.850 0.357 0.181 0.005 6.854
LDL-C 1.135 2373 0.229 0.633 3.111 0.030 325.946
HbAIC 0.701 0.792 0.784 0.376 2016 0.427 9.522
3 itip FRM i " R O RS 1 57 5. Il

Hilr, £BREP BRI S, SRARAELE 2
RUBE DRI B IR 3 AR 2 BUOBE PRI R
EFRARMIEHE « Ol PRI K S B %
AENEBCT M, DEEA T RIME . AL REIEE ,, M
SRR RS 35 2 BB AT LSRR . IR
R ARE , AR DRIS B R . WD AR, 2 [
INEEFRARMEZFH, QREHEAWREm . —
HOSUIICRT 5 | S (KR B, IR IR S kA R B, Yk
Zo BEEEEmS TS R, GLP-1 #shilth A%
O MK AR TR T AR RIAE

R FH TP E TR B E 2R MNA | AT
Fe%t. MZIEEH . ALB Fl PAB, MNA S5E %055
RO ARG, ATV 3 2 AP PR fE
FEPHbFETR " BT, KPS MNA PP, 4 2 AU
PRIGIEBEBRF EFAR L EFRA RIGK L EZ 505
12.7% 1 50.6%, TIHEFERIFHE t 36.7%. HUEFRA
RAEEAF 2 BOBE IR R h & m . PIEA " X 35
FEEBE 1090 B Bea ER R B TR A, B
RAGKE 39.1%, fAAEEFRAR 21.2%, Hrf 15.5% 18
T BB 31.9% W EFA R B A E IR 5=
30 ke/m’s A BF 25 XE 116 1143 By 4 AR W R H 3
PEAT MNA [R50 A, 45508 R 43 Be & A8 R B 3
BRAR 28.4%, HAEFA RER 32.8%, HF R
38.8%.

baPWV J2 45 il 3 Jik B B2 Ji5 2 Bk 1) ok 1 4% -
B, SRR S i S KRR R ) — SRR, Bl
WIS R . BURERR, B4 il
AT EEHAF AR . 58 &3, 5 Framingham /&
B PFoi LAsE, baPWV AT AR (5700 I A9 0 e A AU
T AT " RS R E baPWV LLAEERR [l AT
o baPWV SBERIGONE A 2 A ™ BEPR A

151 baPWV R LIVE R T 2 04 PR 8 & e R Sk ez
DA B 2 FOWE PR H 3 4 DR AE T SRR 1L A5 55 1 i 4R
B " ARTFFER IR, AR R R R SRR LY
TR, baPWV FFEr, Pearson AR a8, %
AF 2 BUBRIGAERE 3 baPWV 5EFA B SR LT K
. ALB, PAB AMAEE 54 R A, Z25 8 Logistic
A1 )543 M 45 3 7R, MNA | PAB J2& baPWV /K F- )15
(kST RE M R 2, UL AR 2 BB IR B AR S
baPWV 7K P45 HTAHOG

gLk, B4 2 BB E IRk 5 H g kA
TRARE, EFA KR E S LA e, R, &
TRH AT 2 BRI SR ORREREAL, BRehl s, 8
I F AN EE AP R A B E TN R . (AR
WAFE—E B, Qo] 220k A 245, Sl
s, BN OUEE, 5—EPRERRAREANR. 55
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& £ X #:

[1] BARZILAY J I, MUKAMAL K J, KIZER J R. Atherosclerotic

cardiovascular disease in older adults with diabetes mellitus[J].

Clin Geriatr Med, 2015, 31(1): 29-39.

BLACHER J, PROTOGEROU A D, HENRY O, et al. Aortic

stiffness, inflammation, denutrition and type 2 diabetes in the

elderly[J]. Diabetes Metab, 2012, 38(1): 68-75.

[3] MUNAKATA M. Brachial-ankle pulse wave velocity: Background,

method, and clinical evidence[J]. Pulse (Basel), 2016, 3(3/4): 195-

204.

GABIR M M, HANSON R L, DABELEA D,et al. The 1997

American diabetes association and 1999 world health organization

criteria for hyperglycemia in the diagnosis and prediction of

diabetes[J]. Diabetes Care, 2000, 23(8): 1108-1112.

[5] GUIGOZ Y, VELLAS B, GARRY P J. Assessing the nutritional
status of the elderly: the- mini nutritional assessment as part of the
geriatric evaluation[J]. Nutr Rev, 1996, 54(1 Pt 2): S59-S65.

- 106 -



9523

BEFSAR , 45 o B4R 2 BURH PR E SRR OSBRI A% St B B G VR A

(6]

(7]

(8]

(9]

[10]

(1]

RHEE S Y, KIM H J, KO S H, et al. Monotherapy in patients with
type 2 diabetes mellitus[J]. Diabetes Metab J, 2017, 41(5): 349-
356.

REFRHE . TANER , RER , 5% . VBRIV E RS A
FEARITAL 2 AF 2 BUE RS B35 10 B FRREL )] R IRk e
2015, 32(12): 814-816.

SANZ PARIS A, GARCIA J M, GOMEZ-CANDELA C, et al.
Malnutrition prevalence in hospitalized elderly diabetic patients[J].
Nutr Hosp, 2013, 28(3): 592-599.

SR e | S E PR R A R B A R

ARG AR [7]. Hh IR PR R4 | 2008, 16(1): 26-30.
PALOMBO C, KOZAKOVA M. Arterial stiffness, atherosclerosis
and cardiovascular risk: pathophysiologic mechanisms and
emerging clinical indications[J]. Vasc Pharmacol, 2016, 77: 1-7.
OHKUMA T, NINOMIYA T, TOMIYAMA H, et al. Brachial-
ankle pulse wave velocity and the risk prediction of cardiovascular
disease: an individual participant data meta-analysis[J].
Hypertension, 2017, 69(6): 1045-1052.

107

[12]

[13]

[14]

WU N, CAI X, YE K, et al. Association between brachial ankle
pulse wave velocity and cardiac autonomic neuropathy in type 2
diabetes[J]. Diabetol Metab Syndr, 2014, 6(1): 82.

HA B K, KIM B G, KIM D H. Relationships between brachial-
ankle pulse wave velocity and peripheral neuropathy in type 2
diabetes[J]. Diabetes Metab J, 2012, 36(6): 443-451.

TANAKA K, KAWAI T, SAISHO Y. Relationship between stage
of diabetic retinopathy and pulse wave velocity in Japanese
patients with type 2 Diabetes[J]. J Diabetes Res, 2013, 2013:
193514.

[15] KIM B H, JANGJ S, KWON Y S, et al. High brachial ankle pulse

[16]

wave velocity as a marker for predicting coronary artery stenosis
in patients with type 2 diabetes[J]. Endocrinol Metab (Seoul),
2018, 33(1): 88-96.

MAEDA Y, INOGUCHI T, ETOH E, et al. Brachial-ankle pulse
wave velocity predicts all-cause mortality and cardiovascular
events in patients with diabetes: the Kyushu prevention study of
atherosclerosis[J]. Diabetes Care, 2014, 37(8): 2383-2390.

(ERE 4if)



