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ABSTRACT

Objective: To examine the association between education and blood pressure in hypertensive Chinese. Methods. A
cross-sectional study was conducted at the health care center of a university affiliated hospital in 2008 to enroll 502
mild to moderate essential hypertensive patients. All participants completed a questionnaire addressing their sociode-
mographic information before they were given a routine physical check-up. Results: The baseline blood pressure was
151.87/95.76 mmHg for 277 females and 149.80/97.74 mmHg for 225 males. Only few women reported smoke (4%, n
= 11) or drink alcohol (6.9%, n = 19). Over half of men smoke and drink (63.2% and 52.9% respectively). Alcohol
consumption was found different among educational attainment groups in males. Correlation analyses demonstrated
that education was inversely related to systolic blood pressure in female hypertensives. Conclusion: Education is asso-
ciated with blood pressure in females.
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1. Introduction

Incidence of cardiovascular disease was consistently in-
versely associated with education and other measures of
socioeconomic position, such as occupation and income
[1]. As a major risk factor for cardiovascular disease,
blood pressure was often analyzed to be related with im-
proper daily habits [2]. As for relation to socio-economic
status measure, elevated blood pressure has also been
explored but only in white and black people and there
was a slight inconsistence in the result [3,4]. The appli-
cability of their findings was uncertain to other races/
ethnicities. The objective of this study was to explore the
association between educational attainment and blood
pressure in Orientals.

2. Methods
2.1. Study Sample

A cross-sectional survey was conducted from year 2007
to 2008 in Shantou city, Eastern China. The study popu-
lation was a random cluster sample from individuals for
annual physical examination in the hospital health care
center. Finally 502 eligible participants with mild to
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moderate essential hypertension out of 4020 individuals
were recruited, as their 3 consecutive sitting diastolic
blood pressure > 90 and <110 mmHg and/or sitting sys-
tolic blood pressure > 140 and <180 mmHg, coinciding
with WHO/ISH Hypertension guidelines. The collection
of clinical and sociodemographic data and answers of the
questionnaires were carried out on an individual basis by
the same researcher and took approximately twenty min-
utes.

2.2. Education

Education level was one item of the questionnaire men-
tioned above. The participants’ education was recorded
into 3 categories: <6 years (reflecting primary school or
less), 7 - 12 years (indicative of high school or less in-
cluding technical school) and >13 year’s education (those
with more than an undergraduate college degree).

2.3. Blood Pressure

Enroll participants were asked to stop anti-hypertensive
medication for 24 h before investigation. Blood pressure
was measured after a 5-minute rest in a seated position
with a mercury sphygmomanometer on 3 separate visits
in the morning. The average of these readings was used
for analyses.
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2.4, Covariates

Covariates were collected by self-report at each ques-
tionnaire. Daily habits of alcohol consumption and ciga-
rette smoking were classified as never, moderate or
heavy. We defined moderate smoking as fewer than 5
cigarettes/day and heavy smoking as 20 or more ciga-
rettes/day [S]. We categorized participants as moderate
or heavy alcohol consumption if his or her intake of total
alcohol of beer, wine was less than 20 g/day and more
than 20 g/day respectively [6]. Occupational status was
self-reported and categorized as unemployment, intellec-
tuals work and physical labor work. Body mass index
(BMI) was calculated as the weight in kilograms divided
by the square of the height in meters (kg/m”). Current
antihypertensive medication use was self-reported and
modeled as a binary variable (yes/no).

2.5. Statistical Analysis

The data collected were processed and analyzed by using
routine statistical methods and a P < 0.05 level was taken
to indicate the significant difference. Measures of asso-
ciation were analyzed by correlation analysis. All the
statistics was performed by using the SPSS version 15.0.

3. Results

The baseline blood pressure of 277 hypertensive females
was 151.87 = 10.13 mmHg for SBP and 95.76 + 8.04
mmHg for DBP. The baseline blood pressure of 225 hy-
pertensive males was 149.80 £ 11.13 mmHg for SBP
97.74 £+ 8.43 mmHg for DBP. Only few women reported
smoke (4%, n = 11) or drink alcohol (6.9%, n = 19). Over
half of men smoke and drink (63.2% and 52.9% respec-
tively). Alcohol consumption was found different among
educational attainment groups in males. There was no
difference between 3 educational attainment groups in
SBP, DBP, anti-hypertension medication, BMI index and
smoking either for female or male groups (Table 1). In
females, correlation analyses demonstrated that education
was inversely associated with baseline values of SBP
(Table 2); in males, education was inversely associated
with age only. Education level was significantly associ-
ated with occupational position. The fewer educational
years, the more low occupation status reported.

4. Discussion

Elevated blood pressure has been demonstrated in cross-
sectional studies to be associated with low education and
lower levels of other socio-economic status measures [7].
Several large scale epidemiological studies have been
done in different races/ethnicities and there was a slight
inconsistence in the result. The recent research, Fram-
ingham Offspring Study was one of the few studies in-
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vestigating longitudinal blood pressure trajectories over a
substantial proportion of life course, have showed fairly
robust inverse association with SBP and DBP in female
than in male white participants [3]. This association was
weaker in black participants as Strand and his colleagues
had demonstrated that education was inversely associated
with increases over time in SBP in males and females
[4].

However, little is known about sex-specific associa-
tions between education and blood pressure and the ef-
fects of using antihypertensive medications, BMI, alco-
hol consumption, smoking or other potential mechanisms
in Asian people. Findings in this paper demonstrated that
education was inversely associated with mean SBP in
female hypertensives. It suggests that low education may
have an impact on blood pressure in females. Associa-
tions of education with DBP were not yet detected for
both females and males. Conventional risk factors in-
cluding antihypertensive medication, smoking, BMI and
alcohol consumption were not related with educational
attainment, neither exerting an effect on association be-
tween blood pressure and education.

Previous research in Western countries have resort in-
dividuals of low education to high strain jobs, character-
ized by high demand and low control, which have been
associated with elevated blood pressure [8]. Other related
mechanisms involve stress induced sympathetic nervous
system activation due to stressful conditions outside of
work were also associated with low educational attain-
ment. These may be particularly important for women.
Women with low education may have higher possibility
of poor health, single-parenting, depression, income be-
low the poverty threshold, and unemployment, compared
to men with low education [9]. It could be the same with
Asian women. In this study, women who received only
primary school education were basically in low level
occupational status (92.8%) compared to those had col-
lege education (40%). Research has found that education
reduces the probability of unhealthy behavior over the
life course [10], while healthy lifestyle factors reduced
the risk of hypertension remarkably. Low socioeconomic
position may be a stronger determinant of hypertension
risk in women compared with men. Further, SBP tends to
increase steadily with age, while DBP tends to increase
until age 50 years [11], therefore, the DBP was not yet
detected to be related.

However, there remained plausible as childhood so-
cioeconomic circumstances are associated with adult-
hood education and blood pressure [12], parental blood
pressure may be associated with offspring education and
blood pressure [13]. With regard to weaknesses, the re-
search sample of our study was relatively small as the
subjects were enrolled in a Chinese community, however,
the trend of association could be found out though it was
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Table 1. Characteristics of participantsin cross-sectional study according to educational attainments.

Educational Attainment (years)

Participants <6 7-12 >13 P
Female
N 277 139 123 15
Age (years) 49.35 +6.69 49.81+6.91 49.11 £ 6.32 47.07 +£7.45 0.27
Systolic Blood Pressure, mmHg 151.87+10.13 15332+ 11.59 150.70 = 11.93 148.07 +7.06 0.10
Diastolic Blood Pressure, mmHg 95.76 + 8.04 95.76 + 8.04 95.99 + 8.42 93.27+5.78 0.46
Anti-Hypertensive Medication, % 86(31) 40(46.5) 42(48.8) 4(4.7) 0.60
Body Mass Index, kg/m* 25.58+£3.16 25.58 +£3.33 25.63+2.98 25.18+3.16 0.87
Smoker, % 11(4.0) 8(72.7) 3(27.3) 0 0.63
Alcohol Consumption, % 19(6.9) 7(36.9) 11(57.8) 1(5.3) 0.39
Low Occupational Position 218(78.7) 129(59.2) 83(38.1) 6(2.7) 0.00
Male
N 225 34 149 42
Age (years) 49.16 +7.55 51.97 £ 6.58 48.81 £7.17 48.10 +7.07 0.05
Systolic Blood Pressure, mmHg 149.80 £ 11.13 152.26 +12.17 149.64 + 11.35 148.38 £ 10.74 0.37
Diastolic Blood Pressure, mmHg 97.74 £ 8.43 97.59 £ 8.55 97.73 £8.39 97.90 + 8.66 0.98
Anti-Hypertensive Medication,% 82(36.4) 8(9.7) 55(67.1) 19(23.2) 0.14
Body Mass Index, kg/m’ 25.34+3.39 25.12+3.36 2529 +£3.63 25.67+£2.48 0.75
Smoker, % 140(63.2) 22(15.7) 97(69.2) 21(15.0) 0.45
Alcohol Consumption, % 119(52.9) 12(36.3) 79(53.0) 28(66.7) 0.28
Low Occupational Position 78(34.6) 27(34.6) 45(57.7) 6(7.7) 0.00

To test the trend across education level, we used one-way ANOVA analysis for variables, Pearson chi-square tests comparing males and females for proportion
taking anti-hypertensive medication, and proportion of current smokers and alcohol consumption (those reported moderate or heavy consumption). Low occu-

pational position indicates unemployment or labor workers.

Table 2. Associations between educational attainment and blood pressure aswell as conventional factorsin linear analysis.

Educational Attainment (years)

Sex (n) Age SBP DBP Smoking Alcohol consumption Medication usage
Female (277) —-0.08 -0.13" —-0.04 —-0.09 0.07 0.03
Male (225) -0.14" —0.09 0.01 —0.09 0.11 0.13

*Correlation is significant at the 0.05 level.

weak. Secondly, there is area bias as this result was ob-
tained from a city community. It may not be generalized
before multi-center research conducted for further testi-
fies.

5. Conclusion

This study demonstrated that education is inversely asso-
ciated with systolic blood pressure in female hyperten-
sives, which adding evidence to the research of this kind
in Chinese population.
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