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Invasive detection of blood viscosity and its influencing factors in
middle-aged and elderly people with cardiovascular diseases

WU Ping, QIAO Ai-ke ( College of Life Science and Bioengineering, Beijing University of Technology,
Beijing 100124, China)

Abstract: Objective To detect the blood viscosity values and find out the statistically significant influencing fac-
tors of blood viscosity and their fitting formulas among the middle-aged and elderly people with high incidence of
cardiovascular diseases. Methods The subjects’ blood was collected in the hospital, together with their physio-
logical and pathological information, and LG-R-80 series rotary viscometer detector was used to detect blood vis-
cosity. The statistically significant factors of blood viscosity and their fitting formulas were obtained by using
SPSS. Results Blood viscosity increased with age and body mass index (BMI) and reached its peak value in 60
year-old males (5.35 mPa - s) and 50 year-old females (4.45 mPa - s), respectively, then the variation of
blood viscosity would be stabilized, with no more increase; the blood viscosity values of males in all groups with
different ages were significantly higher than those of females, with difference value in the range of 0.28-0.90 mPa - s;
the blood viscosity values were obviously higher in hypertension group than those in normal group, with statistical-
ly significant differences (P <0.1). Conclusions The blood viscosity distribution in people with high incidence of
cardiovascular diseases has certain regular pattern, and the obtained fitting formula between blood viscosity and
influencing factors in this study would provide useful references for further study such as variation of blood viscosi-
ty under different physiological conditions, effects of different viscosities on some cardiovascular diseases, and
non-invasive detection of blood viscosities.

Key words: Blood viscosity ; Invasive detection; Blood rheology; Cardiovascular disease
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Tab.1 Frequency table of subject ages and genders
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Fig. 1  Relationship between blood viscosity and gender, blood

viscosity and age

A 1 AT, TR — AR B, 5 1 I 30 v
Tk, H2ZEEV AL 0.28 ~0.90 mPa - s P, 4
SO SXo ) — 4 I A AR [ S T ) 86 3 22 St AT ¢
B ZEHLFEN] 40 ~49 50 ~59 % 60 ~ 69 FAF
HEFAHGIFE L BT 30 ~60 2 1k F &
BEAF ) T TG, ITAE 50 27 B iR B A
T ,60 % IRIEEAE 5. 35 mPa -+ s, M5 I B2 AR 1L
BT PRI BB 3 oMo 30 ~ 50 2
JIE AT 0 T v T, - 40 28 i) I YR 2 A
TR 50 B IkIE(E 4. 45 mPa - s, I LA AR
e T PRI A BRI R
2.2 MEFESEKEEHBMIXE

r A R 1) AT AR A U B9 Y 43 BT

e %k E AR BMI HEA7 40 26 AR A : BMI
<18.5 KA, 18. 5<BMI<23.9 N iF# A,
24.0<BMI<27.9 J#BH, BMI=28 Mljk, 243
WKIEZTTBAGFEAR S Ty 4 A, AN SRR AREA TP Y
P25 AR L 2 4], ZHEEI{E 4. 31 mPa - s;0F
WARE AL 95 ], i B4 {H 4. 46 mPa - s; M4 86
], B MH 4. 61 mPa - s; AEPEZH 17 9], 26 5 ¥ (8
4.75 mPa - s, O] UL I 3% 785 B i BMIL () 3% Jon ifiy B i,
. geiteEBdE Bon, A IR E A 5 EE
W2 G A SRR, XA IR I E AT ¢ K
B, R ENE IR EA I EE AR 58
Y AR SRR T K8, 2R A
P,

2.3 MEFESENEMNXER

AR SCHG AR AR 53 SR % BRAH (Il R AE 8 TR R FE
W) A MU CQE % S RS L) o« HHp A% &
FEAREA A PR 22 5 X HRZH 1 ~ 5 4R IR BEREAR 7
B 6.19 17 125 i, SR 1 ~ 5 4Ry BeAE AR
39k 36,19 30 .14 i,

B2 Frm AR AR 26 TR) I AN [ 4 i B 4% A
AR R, FR B 2 W] A AR I B I e
ZH B ML 260 B AR 1 T 0T R AAE SR 3 2H (50 ~ 59
BARRE B ) MBS, A 45 SRR B & HU A
43 S X [ — A4 2 P A [ o 15 100 %) 28 8 25 S A 7
RS, 30 ~39 % 40 ~49 BARRS A 2 S B AT
GiiteEE L,

N EEA
48 O mLEH
w 461
=
E 44}
g
é 42t
g
3.8 g
1% 2% 3 4 5
EIRA

2 AREREBMAERESMERDRER(« 8 LEBA TR
Pl 22 5 BAT )
Fig.2 Relationship between blood viscosity and blood pressure for

different age groups



=

ES

¥, % REEAFDRFENS SRR mERSF

WU Ping, et al. Invasive detection of blood viscosity and its influencing factors in middle-aged and

elderly people with cardiovascular diseases

557

XIAEATEAT ¢ K58, PRI X IR ZH R i 1L 2 7
MR e B W EZE 5 . SO IRAL A= 1M
FZH R B R0 35 PR AT B P AS BARREAS . 1 5k
11 F A5 PN W7 7 22 S AR A 45 R s EAR 1 O
ZETWENEZEST o IR HEAT PSR B S (R A G, 25
FR RSB S AE 2 S . I, v
e 2L M 21 2 1) 14 1L 9 2o 2 4% A7 A S 5 P 2

MBS =R % 0.017+3.654
- R?=0.044

T EEF=BMIx0.032+3.715
- R?=0.014

(P<0.1),
2.4 EXMEAZEENRFBEXRBDEAR

ST MR — P O 52 2% R A A WURL AR 7
PR MR RGRERT , A 0 BEER 5 5 T8 20 Bl s i IR 32 %)
R S5 RSN o ASSCHI T SPSS B, AR i R %K
PRSI AR, U4 LR G JEE 5 4R % BMILUR 58 L
HMUEAERE IR R AR R AN (A 3) .

ML FG B =/H 9% 0.017+3.654
- R?=0.044

8 o E60564 8 o E60564 8 o E60564
— 9k o —E60551 - 7k o —E60551 = 7t o —E60551
é ° ° o o é it o o s o
A 6F o ° o & 6 & 6F o ° o
é ® 8 ° Q:Ebo °© é é 5900 8o © %0,
< | % 0 %o °8 > o < N o5b .8 03888 eq -
g 4FE 0 8ol 3.‘33@00 0 g 4 & 4r o:aggsw 8 °°
‘E 3k ° LN ° ° g 3 ‘E 3k 050 © o
& o ® o ® o
el 2k . ° & 2k ° . & 2F °©

] 1 1 1 1 1 1 ] l 1 In 1 1 1 l 1 1 1 1 1

30 40 50 60 70 80 90 15 20 25 30 35 40 35 40 45 50 55 60

FRR/ B BMI JEFE/cm
(a) i (b) BMI 454k (c)JHTE
MG BE=10%%0.012+3.740 I 5 %5 B =75 R {8 % 0.005+3.880 mgi&?ﬁlﬁ#ﬁ%ﬁxo.ozoﬂms
_ R2— P2 _ —

g £=0.004 o E60564 8 R=0.008 o E60564 8 K=0.052 o E60564
= 7k o —E60551 — 7t —E60551 = 7+ o —E60551
et ®° o c; o o ® c;:

& 6F ¢ & 6k ° o a6

£ o §5°° g 8 @ oo o o £

S~ L ® o0 8 o g L %o "oo o 0000 o, ~

R NN o e
05 0 o “gou o € 00 °

g 4; %Z° 53?“2% ® g 4'[) o%%o 000?3(:000&50 : E%Q;c& ° E 4

3t e ° E3te o o o 3
% : K’ 3 2
£, % £t o’ = 2

1 | | 1 | 1 L ° L L L 1 1 1 1 1 L

40 60 80 100 100 120 140 160 180 60 70 80 90 100 110

L% /min-! T JE{H/mmHg &/ mmHg
(d) % (e) miHE (O i

B3 mEHFESEZMERXFZLEAR (1 mmHg =0.133 kPa)

Fig.3 Fitting formula between blood viscosity and influencing factors
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