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Analysis on Relationship between Blood Pressure and Fasting Glucose,
Health-related Behavior among Middle Aged Residents in Guangzhou

ZHANG Guan-rong, LIN Ai-hua*®
(Faculty of Medical Statistical and Epidemiology, School of Public Health, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; [Objective] To explore the association of elevated blood pressure (BP) with blood glucose, health-related behavior,
as well as the interaction between BP influencing factors. [ Methods] A cross-sectional cluster sampling survey was carried out for the
population aged from 50 to 79 years old, living in two communities of Guangzhou. Data about health-related behavior, BP, fasting
plasma glucose (FPG) and body mass index (BMI) of participants were collected. Among the 474 valid subjects (166 males and 308
females), 97 were classified as normal, 183 were prehypertension (preHT) and 194 were hypertension (HT) according to the BP
classification in the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7). The characteristics of FPG and health-related behaviors among three BP groups were compared by using the
univariate method. Influencing factors for elevated BP were analyzed by ordinal multinomial logistic regression, and the interaction
analysis was conducted by use of an additive effect model. [ Results] The mean levels of FPG, BMI, daily salt and cooking oil intake
in the HT groups were higher than the normal and preHT groups, but for a lower mean score of positive coping style. And the perHT
group had a higher mean FPG level compared with the normal one. Status of BP positively correlated with FPG  (r, = 0.304, P <

0.001). In multivariate analysis, after adjusting for sex, age and history of HT, factors associated with elevated BP and their odds
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ratios (95% confidence intervals, CI) were: obesity 4.043 (1.962 ~ 8.331), impaired fasting glucose 2.016 (1.259 ~ 3.228),
diabetes mellitus 3.647 (1.986 ~ 6.700), excessive salt 2.430 (1.557 ~ 3.792) and cooking oil 1.624 (1.101 ~ 2.396) intake,
positive coping style 0.532 (0.389 ~ 0.726). After adjustment of the confounding factors, positive interaction was observed between

age and salt intake; its relative excess risk due to interaction, attributable proportion due to interaction and synergy index (95%CI)

were 2.952 (0.898 ~ 5.006), 0.640 (0.437 ~ 0.844), and 5.493 (1.161 ~ 25.950), respectively. [ Conclusions] The abnormality of

FPG, obesity, excessive salt and cooking oil intake and positive coping style were significantly associated with elevated BP in middle

aged residents. There might be positive interaction between age and salt intake on the effect of elevated BP, which was worth further

study.
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Table 1 Characteristics of health—related behaviors, blood pressure and fasting glucose status in middle aged residents

[x+sorn(%)]

Variables Male(n = 166) Female(n =308) Total(n=474) x’ort P
Current smoking 89(53.6) 6(1.9) 95(20.0) 179.676 < 0.001
Alcohol drinking 74(44.6) 36(11.7) 110(23.2) 65.474 < 0.001
Cooking oil intake/(g/d) 25.6 +8.2 232+7.8 24.0 £ 8.0 3.103 0.002
Salt intake/(g/d) 89+2.8 8225 8.5+2.6 2.694  0.004
Positive coping 1.66 + 0.60 1.67 +0.59 1.66 + 0.59 -0.187  0.852
Negative coping 1.18 £ 0.61 1.16 + 0.50 1.16 + 0.54 0.436  0.663
Body mass index/ (kg/m?) 23.7+3.1 23.5+3.4 23.6 £3.3 0.630  0.529
Systolic blood pressure/mmHg 133 £ 18 130 = 20 131 £ 20 1.582 0.114
Diastolic blood presure/mmHg 81 +£10 77 £ 10 78 £ 10 4.199 < 0.001
Status of blood pressure

Normal 29(17.5) 68(22.1) 97(20.5)

Prehypertension 66(39.8) 117(38.0) 183(38.6) -0.962 0.336
Hypertension 71(42.8) 123(39.9) 194(40.9)

Fasting plasma glucose/(mmol/L) 6.5+2.2 6.2+1.6 6.3+1.8 1.550 0.122
Status of Fasting plasma glucose

Normal 106(63.9) 202(65.6) 308(65.0)

Impaired fasting glucose 32(19.3) 65(21.1) 97(20.5) -0.579 0.563
Diabetes mellitus 28(16.8) 41(13.3) 69(14.5)

R 2 AREIMEKFHZFE AR ARG RIEXIT A%

Table 2 Characteristics of fasting glucose and health-related behaviors in middle aged residents categorized by blood

pressure status [x£sorn (%)]
Characteristics Normal (n = 97) Prehypertension(n = 183) Hypertension(n = 194) Statistics P
Fasting plasma glucose/(mmol/L) 5.7 £ 0.6 6.1 £ 1.5Y 6.8 £2.3V% H=41.247 <0.001
Status of Fasting plasma glucose r,=0.304 < 0.001
Normal 81(83.5) 132(72.1) 95(49.0)
Impaired fasting glucose 12(12.4) 34(18.6) 51(26.3)
Diabetes mellitus 4(4.1) 17(9.3) 48(24.7)
Body mass index/ (kg/m?) 223+2.38 23.1+2.38 24.7 + 3.6V H=35.749 <0.001
Current smoking 15(15.5) 40(21.9) 40(20.6) x> =1.685 0.431
Alcohol drinking 16(16.5) 49(26.8) 45(23.2) x> =3.760  0.153
Salt intake/ (g/d) 7.7+2.6 7.5+2.1 9.7 £24Y? H =106.450 <0.001
Cooking oil intake/(g/d) 20.9 £ 6.7 22.3+6.9 27.2 8.6V H=47.587 <0.001
Positive coping 1.80 + 0.60 1.72 £ 0.60 1.55 £ 0.56"% F=17.228 0.001
Negative coping 1.26 £ 0.55 1.17 £ 0.56 1.11 £0.52 F=2.371 0.094

Multiple comparisons using Bonfferoni method after Kruskal-Wallis rank test or ANOCA, with alpha adjusted as 0.0167. 1) Compared with

normal, P < 0.0167; 2) Compared with high normal, P < 0.0167.
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Table 3 Result of multivariate analysis on the association between blood pressure status and fasting glucose,

health-related behaviors"

A

Variable B SE(B) OR (95%CI)" P
Body mass index/ (kg/m?) <24 0 - - -
24 ~27.9 0.138 0.203 1.148(0.771 ~ 1.707) 0.497
= 28 1.397 0.369 4.043(1.962 ~ 8.331) <0.001
Status of fasting plasma glucose Normal 0 - - -
Impaired fasting glacose 0.701 0.240 2.016(1.259 ~ 3.228) 0.004
Diabetes mellitus 1.294 0.310 3.647(1.986 ~ 6.700) <0.001
Salt intake/(g/d) >06vs. <6 0.888 0.227 2.430(1.557 ~3.792) <0.001
Cooking oil intake/(g/d) >25vs. < 25 0.485 0.198 1.624(1.101 ~ 2.396) 0.014
Positive coping -0.632 0.159 0.532(0.389 ~ 0.726) <0.001

OR: odds ratio; CI: confident interval. 1) Adjusted for sex, age, family history of hypertension
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Table 4 Interaction analysis between age and salt intake on the effect of high blood pressure

Age Salt intake (g/d) OR OR 95%CI ORad" ORad 95% CI"
<60 <6 1.000 - 1.000 -

<60 >6 2.643 1.631 ~ 4.284 1.811 1.083 ~ 3.028
= 60 <6 1.102 0.492 ~ 2.469 0.846 0.368 ~ 1.946
= 60 >6 6.931 3.842 ~ 12.516 4.609 2.462 ~ 8.628

OR; odds ratio; CI; confident interval. 1) Adjusted for sex, family history of hypertension, FPG status, oil intake and positive coping.
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