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Original Article

Hypertension is an important worldwide public health chal-
lenge because of its high prevalence and concomitant risks of 
cardiovascular and kidney disease.1 It contributes to half of 
the coronary heart disease and approximately two-thirds of 
the cerebrovascular disease burdens.2 Reliable information 
about the worldwide prevalence of hypertension is essential 
to the development of international health policies for pre-
vention and control of this condition.

China is one of the world’s largest developing countries 
with a population of 1.37 billion. An analysis using data 
from the 2002 China National Nutrition and Health Survey 
indicated that the prevalence of hypertension was 20% 
among men and 17% among women.3 The result from the 
same survey showed that the figure was high (20.5%) even 
in the southern region of China, where the economy was 
comparable with that of developed countries.4 Therefore, it is 
estimated that 153 million Chinese adults were hypertensive 
in 2002.3 It is estimated that hypertensive patients contribute 

to 2.33 million cardiovascular deaths in China.5 Since then, 
multiple campaigns against hypertension have been launched 
in China.6 Furthermore, tremendous increases in coverage 
and utilization of healthcare resources were seen in China 
from 2003 to 2011.7 Those might produce favorable effect on 
the awareness, treatment, and control of hypertension.

This study aimed to provide updated and reliable data on 
the prevalence, awareness, treatment, and control of hyper-
tension in China using data from a nationally representative 
sample of Chinese adults.

METHODS

Study population

A multistage, stratified sampling method was used to 
obtain a representative sample of noninstitutionalized adults 
(aged 18 years or older) in the general population. Details 
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background
Hypertension is one of the major risk factor for cardiovascular disease 
worldwide. The objective of this study was to investigate the preva-
lence, awareness, treatment, and control of hypertension in China.

methods
A multistage, stratified sampling method was used to obtain a rep-
resentative sample of persons aged 18  years or older in the general 
population of China. Blood pressure (BP) was measured by sphyg-
momanometer 3 times at 5-minute intervals. Hypertension was 
defined as a systolic BP ≥ 140 mm Hg, or diastolic BP ≥ 90 mm Hg, or 
self-reported use of antihypertensive medications in the last 2 weeks 
irrespective of the BP.

results
Altogether 50,171 subjects finished the survey across the entire 
country. The adjusted prevalence of hypertension was 29.6% (95% 
confidence interval (CI)  =  28.9%–30.4%) and was higher among men 
than among women (31.2%, 95% CI  =  30.1%–32.4%; vs. 28.0%, 95% 

CI = 27.0%–29.0%). The awareness, treatment among all hypertensive 
participants, control among all hypertensive participants, and control 
among treated hypertensive participants were 42.6%, 34.1%, 9.3%, 
and 27.4%, respectively. Multiple lifestyle factors were independently 
associated with presence of hypertension, including physical inactivity, 
habitual drinking, chronic use of nonsteroidal anti-inflammatory drugs, 
high body mass index, and central obesity.

conclusions
Hypertension is an important public health burden in China, and con-
trol of hypertension is still suboptimal. Several modifiable lifestyle 
activities were associated with hypertension and thus should be con-
sidered potential targets for intervention, with special attention to 
socioeconomically disadvantaged subpopulations in China.
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of sampling are described elsewhere.8 In the first stage, 13 
provinces were selected by probability proportional to size 
sampling method from different geographical regions (south 
or north) in China. In the second stage, we then selected 
one urban and one rural district in each province. The local 
Centre for Disease Control and Prevention for each province 
identified 3 typical urban and 3 typical rural districts. We 
then selected 1 of each for each province using computer-
generated random numbers. In the third stage, 3 subdistricts 
(referred to as a “street” in the urban area and as a “town-
ship” in the rural area) were selected from districts by using 
simple randomization. In the fourth stage, 5 communities 
were selected randomly from each subdistrict. In the final 
stage, households were randomly chosen from each commu-
nity, and all permanent residents who satisfied the inclusion 
criteria were selected as the study sample. The list of resi-
dents was obtained from the local registered residence sys-
tem. Three hundred seventy-nine participants did not have 
complete information of hypertension, which left 50,171 
participants for our analysis. The ethics committee of Peking 
University First Hospital approved the study. All participants 
gave written informed consent before data collection.

Study protocol and evaluation criteria

All on-site examinations were performed from September 
2009 to September 2010. Data were collected in examina-
tion centers at local health stations or community clinics in 
the participants’ residential area. All subjects completed a 
questionnaire documenting their sociodemographic status, 
personal and family health history, and lifestyle behaviors 
with the assistance of medical students, trained general prac-
titioners, and nurses. Life behaviors included occupational 
physical activity (mild defined as spending more than 75% of 
time sitting or standing at work; moderate defined as being 
engaged in light physical labor and spending less than 25% 
of time sitting or standing at work; heavy defined as being 
engaged in heavy physical labor and spending less than 40% 
of time sitting or standing at work), exercise (hours/week), 
diet, drinking (habitual drinker defined as drinking every-
day), current smoking (habitual smoking defined as smoking 
everyday), and chronic use of nonsteroidal anti-inflam-
matory drugs (including phenacetin-containing analgesic 
mixtures (Somedon and APC) and ibuprofen; chronic use 
was defined as at least twice per week for at least 2 months). 
A  modified Dietary Approaches to Stop Hypertension 
(DASH) score was then calculated using information from 
the semiquantitative questionnaire of diet.9 Waist circum-
ference, height, and weight were measured according to the 
standard protocol. Body mass index (BMI) was calculated 
as weight in kilograms divided by height in meters squared.

Blood pressure (BP) of participants was measured by a 
trained physician with the mercury sphygmomanometer. The 
participants were required to rest in a seated position for at least 
5 minutes before the measurement. An appropriately sized cuff 
was selected based on the circumference of the right upper arm 
of the participant to avoid overlapping. The systolic BP was 
determined at the onset of Korotkoff phaseI, and the diastolic 
BP was determined at the Korotkoff phase V. BP was measured 
3 times at 5-minute intervals. The mean of the 3 readings was 

calculated. Hypertension was defined as a systolic BP ≥140 mm 
Hg, or diastolic BP ≥90 mm Hg, or self-reported use of antihy-
pertensive medications in the last 2 weeks irrespective of the 
BP. Awareness was defined as self-report of any previous diag-
nosis of hypertension by a healthcare professional. Treatment 
of hypertension was defined as self-reported use of antihyper-
tensive medications in the last 2 weeks among hypertensive 
participants, as well as among hypertensive participants who 
were aware of being hypertensive. Among hypertensive par-
ticipants who were under treatment, control was defined as a 
systolic BP <140 mm Hg and a diastolic BP <90 mm Hg.

Fasting blood glucose was measured enzymatically with a 
glucose oxidase method. Diabetes was defined as fasting plasma 
glucose ≥126 mg/dl (7.0 mmol/L), or by the use of hypoglyce-
mic agents, or by any self-reported history of diabetes.

All study investigators and staff members completed a 
training program that taught the methods and process of the 
study. A Manual of Procedures was distributed, and detailed 
instructions on administration of the questionnaires, BP and 
anthropometric measurements, and biological specimen 
collection and processing were provided during the training 
program.

Statistical analysis

Besides crude prevalence, the prevalence estimates and 
comparisons were weighted to represent the total adult popu-
lation in China in 2009. Synthesized weights were calculated 
by the production of the following 3 parts: sampling weight, 
nonresponse weight, and population weight. They were used 
to adjust for differential selection probabilities, differential 
response proportions, and deviations in the sample compared 
with the standard population, particularly in terms of sex and 
age composition. All analyses were performed using SUDAAN 
software, version 10 (Research Triangle Institute, Raleigh, NC) 
and SAS software, version 9.1 (SAS Institute, Cary, NC).

Continuous data were presented as mean ± SD, except 
for income, which was presented as median (interquartile 
range) because of the high skewness. Categorical variables 
were presented as proportions. Relevant characteristics are 
described and stratified according to the hypertension status. 
The adjusted prevalence of hypertension and BP categories in 
participants who did not report using antihypertensive dur-
ing the last 2 weeks was reported in total and in various age, 
sex, geographic region, district, income, and BMI subgroups. 
The adjusted awareness, treatment, and control of hyperten-
sion were also reported in all participants and in subgroups. 
The association between presence of hypertension and health 
behaviors were analyzed using PROC SURVEYLOGISTIC 
program in SAS software (SAS Institute, Cary, NC). The age- 
and sex-adjusted, and multivariable-adjusted odds ratios 
(ORs) with 95% confidence intervals (CIs) were reported. We 
also investigated whether the association between the presence 
of hypertension and BMI varied according to central obesity.

Drafting of the manuscript followed the Strengthening the 
Reporting of Observational Studies in Epidemiology check-
list for cross-sectional study. Data entry and management 
were performed using Epidata software, version 3.1 (Epidata 
Association, Odense, Denmark). All P values are 2-tailed. 
A P value of <0.05 was considered to be significant.
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RESULTS

The mean age of the population was 42.4 (95% CI = 42.2–
42.7) years, with nearly half of the population men (50.2%) 
and more than three-quarters of the population from rural 
areas (77.4%). The demographic characteristics, behavioral 
risk factors, and clinical examination features of the popula-
tion are listed in Table 1.

The adjusted prevalence of hypertension was 29.6% (95% 
CI  =  28.9%–30.4%). The prevalence was higher among 

men compared with women and was higher among those 
from the north region compared with those from the south 
region (Table 2). The prevalence of hypertension was similar 
between those in urban and rural areas, although the preva-
lence was higher in rural areas among those aged 18–44 years 
and those aged 45–59 years. The prevalence of hypertension 
was lowest among urban residents with high income.

The prevalence of hypertension stratified by BMI and cen-
tral obesity among men and women are shown in Figure 1a,b. 
The prevalence of hypertension increased among those who 
were overweight and obese in both men and women and was 
even higher for those with central obesity compared with 
those without central obesity in the same BMI category.

The awareness, treatment, and control rates among all 
hypertensive participants and the control rate among treated 
hypertensive participants were 42.6%, 34.1%, 9.3%, and 
27.4%, respectively (Table 3). Those parameters were higher 
among women compared with men and were higher in 
urban areas compared with rural areas. In rural areas, those 
parameters did not increase with higher tertile of income, 
which was different from in the urban areas. Participants 
with higher education tended to have higher control rates, 
whereas participants with mild occupational physical activi-
ties had higher values for all awareness, treatment, and con-
trol parameters.

 The multivariable logistic regression model indicated that 
multiple lifestyle factors were positively associated with pres-
ence of hypertension (Table 4), including less occupational 
physical activity, less regular exercise, habitual drinking, and 
chronic use of nonsteroidal anti-inflammatory drugs. Each 
BMI category was stratified according to the existence of 
central obesity, and the group with both the normal BMI and 
waist circumference was used as reference. Among those 
with normal BMI but with central obesity, the OR for pres-
ence of hypertension was 1.58 (95% CI = 1.34–1.87). Among 
participants with overweight BMI, the adjusted OR for pres-
ence of hypertension was 1.74 (95% CI = 1.48–2.04) among 
those without central obesity and 2.88 (95% CI = 2.53–3.27) 
among those with central obesity. Among participants with 
obese BMI, the adjusted OR for presence of hypertension 
was 3.13 (95% CI  =  1.87–5.23) among those without cen-
tral obesity and 5.80 (95% CI = 4.92–6.83) among those with 
central obesity.

Discussion

In this representative sample of Chinese adults, the prev-
alence of hypertension was 29.6%, which corresponded to 
325 million patients. Although the awareness, treatment, 
and control of hypertension were all higher compared with 
a report in 2002,3 these rates were still suboptimal, especially 
for men and people living in rural areas. Modifying lifestyle 
risk factors might be effective in controlling the burden of 
hypertension.

In a national survey using a 3-stage cluster sampling 
method in 1991, the prevalence of hypertension in China was 
reported to be 11.4% among men and 10.9% among women 
aged 15  years or older.10 Ten years later, Wu et  al. reported 
the prevalence of hypertension to be 20% among men and 
17% among women using data from 2002 China National 

Table 1.  Characteristics of the study population in China

Characteristics Study population

Age, mean, y 42.4 (42.2–42.7)

Male, % 50.2 (49.3–51.1)

Rural residents, % 77.4 (76.8–77.9)

Income, mean, 1,000 RMB per year 9.3 (9.1–9.5)

≥ High school education, % 32.1 (31.3–32.9)

Health insurance, % 93.5 (93.1–93.9)

Nonhabitual drinker, % 17.2 (16.5–17.9)

Habitual drinker, % 5.8 (5.4–6.2)

Nonhabitual smoker, % 2.2 (1.9–2.4)

Habitual smoker, % 22.8 (22.0–23.6)

Occupational physical activity, %

  Mild 45.5 (44.5–46.5)

  Moderate 32.8 (31.8–33.7)

  Heavy 21.8 (20.9–22.6)

Exercise ≥3.5 hours/week, % 17.8 (17.1–18.5)

DASH score, mean 18.8 (18.8–18.9)

Chronic use of NSAIDS, % 3.5 (3.2–3.9)

History of cardiovascular disease, % 2.0 (1.8–2.3)

Diabetes, % 5.0 (4.6–5.3)

Family history of hypertension, % 19.3 (18.6–20.0)

Systolic blood pressure, mean, mm Hg 125.2 (124.9–125.6)

Diastolic blood pressure, mean, mm Hg 80.1 (79.9–80.3)

BMI, mean, kg/m2 23.5 (23.5–23.6)

BMI group, %, kg/m2

  <18.5 4.9 (4.5–5.3)

  18.5–24.0 55.2 (54.3–56.1)

  24.0–28.0 29.3 (28.5–30.1)

  ≥28.0 10.6 (10.1–11.2)

Waist circumference, mean, cm 80.6 (80.4–80.8)

Central obesity, %a 42.4 (41.5–43.3)

The data are presented as weighted prevalence (95% confidence 
intervals) for categorical variables and weighted mean (95% confi-
dence intervals) for continuous variables.

Abbreviations: BMI, body mass index; DASH, Dietary Approaches 
to Stop Hypertension; NSAIDS, nonsteroidal anti-inflammatory 
drugs; RMB, Ren Min Bi.

aCentral obesity: waist circumference ≥85 cm in men or ≥80 cm 
in women.

 at Southern M
edical U

niversity on M
ay 25, 2014

http://ajh.oxfordjournals.org/
D

ow
nloaded from

 

http://ajh.oxfordjournals.org/


4  American Journal of Hypertension

Wang et al.

Nutrition and Health Survey (NNHS), which also used a 
similar design to get a representative sample of residents aged 
15 years or older in China.3 In another investigation conducted 

in 2000–2001, Gu et al. reported a prevalence of 27.2% in a 
representative Chinese population aged 35–74 years.11 Using 
a database of 9 provinces from NNHS, Bo et al. demonstrated 
that the prevalence of hypertension among men and women 
had increased from 16.0% and 13.1%, respectively, in 1991, 
to 24.5% and 18.7%, respectively, in 2009.12 Performing the 
on-site examinations during 2009–2010, our study provided 
an updated status of hypertension prevalence in China, with 
a prevalence of 31.0% among men and 27.7% among women. 
Although nuances in sampling design may lead to the varia-
tion when estimating prevalence level, the above studies taken 
together showed that the prevalence of hypertension in China 
has been increasing during the past 2 decades. This trend was 
especially obvious among younger groups. The prevalence of 
hypertension in the 2002 national survey was 12% for men 
and 6% for women in the group aged 18–44 years and was 28% 
for men and 29% for women in the group aged 45–59 years.3 
These levels were much lower than the results of our survey. 
The high epidemic status of hypertension among young and 
middle-aged populations was also observed in some regional 
surveys of China in recent years.13–15

The prevalence of hypertension reported in our study was 
comparable with that reported in American National Health 
and Nutrition Examination Survey 2003–2004 (29.6% vs. 
29.3%); however, the awareness (42.6% vs. 66.5%), treatment 
(34.2% vs. 53.7%), and control rates (9.3% vs. 33.1%) were 
much lower in the Chinese population than in the American 
population.16 Moreover, although the prevalence of hyper-
tension has already exceeded that in some middle and high-
income Asian countries, such as Korea, Thailand, and Iran, 
the awareness, treatment, and control rates in China were 
not as good as those in the aforementioned countries.17–19 
Within China, our study showed that people who lived in the 
south and in urban areas had better awareness, treatment, 
and control rates of hypertension. The disparities between 
north and south and between rural and urban areas reflect 
that higher socioeconomic status may have positive impact 
on the knowledge of hypertension prevention and control, as 

Table 2.  Prevalence of hypertension in Chinese population

Participant subgroup 18–44 y 45–59 y ≥60 y Total

Total 17.5 (16.5–18.5) 40.1 (38.7–41.5) 58.2 (56.5–59.9) 29.6 (28.9–30.4)

Sex Men 20.6 (19.2–22.1) 40.4 (38.3–42.5) 57.4 (54.9–59.8) 31.2 (30.1–32.4)

Women 14.3 (13.1–15.6) 39.8 (37.9–41.7) 59.0 (56.7–61.3) 28.0 (27.0–29.0)

Region South 14.0 (12.8–15.1) 34.9 (33.3–36.5) 57.5 (55.5–59.3) 28.5 (27.6–29.4)

North 20.9 (19.4–22.4) 47.9 (45.3–50.5) 60.1 (56.7–63.5) 31.0 (29.7–32.3)

District Urban: income tertile1 24.8 (21.4–28.2) 47.1 (43.3–50.9) 64.1 (59.3–68.9) 41.0 (38.6–43.4)

Urban: income tertile 2 23.8 (20.9–26.6) 46.7 (43.3–50.1) 67.2 (63.9–70.5) 44.0 (42.0–46.0)

Urban: income tertile 3 7.9 (6.6–9.3) 25.3 (22.4–28.2) 61.1 (57.6–64.7) 22.5 (21.0–24.0)

Urban total 14.0 (12.9–15.2) 36.7 (34.9–38.5) 61.8 (59.9–63.7) 32.0 (31.0–33.0)

Rural: income tertile1 20.8 (18.8–22.8) 43.2 (40.0–46.3) 57.9 (54.4–61.4) 32.3 (30.7–33.9)

Rural: income tertile 2 17.9 (15.7–20.0) 42.1 (38.8–45.4) 55.6 (51.3–59.8) 29.4 (27.6–31.1)

Rural: income tertile 3 16.9 (14.9–18.9) 40.3 (36.5–44.1) 52.8 (47.1–58.4) 24.7 (22.9–26.4)

Rural total 18.3 (17.1–19.4) 41.4 (39.5–43.3) 56.4 (54.1–58.7) 29.0 (28.0–30.0)

The data are presented as weighted prevalence (95% confidence intervals).

Figure  1.  Prevalence of hypertension according to body mass index 
(BMI) and waist circumference (WC). (a) Men. (b) Women. BMI1, BMI2, 
and BMI3 correspond to BMIs of <23.9 kg/m2, 24.0–27.9 kg/m2, and 
≥28.0 kg/m2, respectively.
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well as accessibility and adherence to medical treatment.20 In 
rural areas, we surprisingly observed that people with higher 
income had comparatively lower levels of awareness, treat-
ment, and control rates. The phenomenon may be because of 
the imbalance between health sense and behavior formation 
and people’s economic status. Despite the suboptimal situa-
tion, it was encouraging that there was a great increase in the 
rate of awareness (42.6% vs. 24.0%) and treatment (34.1% 
vs. 20.0%) in our study compared with the 2002 NNHS; 
additionally the ratio of controlled to treated individuals had 
changed from 1:4 in 2002 to 1:3 in our examination.3

Our study indicated that various lifestyle factors, including 
heavy drinking, chronic use of nonsteroidal anti-inflamma-
tory drugs, and physical inactivity, were associated with pres-
ence of hypertension. Previous studies have suggested that 
those hazardous behaviors were prevalent in China, and some 

of them, such as excess alcohol intake and physical inactivity, 
had been demonstrated to be risk factors for hypertension.21–23 
In our analysis, central obesity had a combined effect with 
BMI, and even participants with normal BMI but with central 
obesity was positively associated with presence of hyperten-
sion. It is reported that Asian populations are more prone to 
central obesity and low muscle mass with increased insulin 
resistance compared with their Western counterparts;24 there-
fore waist circumference reflecting central obesity is a useful 
measure of obesity-related risk factors of hypertension.

Our study had some limitations. First, our study sample of 
rural residents may be relatively older and unhealthy com-
pared with the total population in rural areas because of the 
absence of a certain proportion of young adults who were 
working temporarily in urban cities. Second, BP was meas-
ured in a single visit, so its value, as well as the prevalence 

Table 3.  Prevalence of awareness, treatment, and control of hypertension

Participant subgroup Awareness Treatment Control

Control among treated 

hypertensive participants

Total 42.6 (41.1–44.0) 34.1 (32.8–35.5) 9.3 (8.6–10.1) 27.4 (25.4–29.3)

Men

  18–44 y 20.8 (17.6–24.0) 12.0 (9.4–14.5) 4.3 (2.8–5.9) 36.2 (25.4–47.0)

  45–59 y 37.9 (34.6–41.1) 29.8 (26.8–32.9) 8.0 (6.3–9.6) 26.7 (21.7–31.7)

  ≥60 y 52.1 (48.9–55.3) 44.2 (41.1–47.4) 11.7 (9.9–13.5) 26.4 (22.7–30.2)

  Total 35.1 (33.2–37.1) 26.8 (25.1–28.6) 7.6 (6.6–8.5) 28.2 (25.1–31.4)

Women

  18–44 y 38.0 (33.3–42.6) 27.3 (23.0–31.6) 9.1 (6.5–11.7) 33.2 (24.8–41.6)

  45–59 y 51.3 (48.2–54.5) 43.2 (40.1–46.4) 9.9 (8.3–11.4) 22.8 (19.2–26.3)

  ≥60 y 62.0 (59.0–64.8) 54.5 (51.5–57.4) 14.8 (12.9–16.7) 27.2 (23.9–30.4)

  Total 51.0 (48.9–53.1) 42.3 (40.3–44.3) 11.3 (10.2–12.5) 26.7 (24.18–29.3)

South 48.6 (46.8–50.4) 41.0 (39.3–42.7) 13.0 (11.9–14.0) 31.6 (29.3–33.9)

North 35.8 (33.5–38.1) 26.3 (24.3–28.4) 5.2 (4.2–6.3) 19.9 (16.1–23.6)

District

Urban: income tertile 1 45.0 (41.3–48.6) 40.2 (36.6–43.8) 15.8 (13.4–18.3) 39.4 (34.1–44.6)

Urban: income tertile 2 49.7 (46.8–52.6) 46.2 (43.3–49.0) 17.4 (15.3–19.5) 37.8 (33.7–41.8)

Urban: income tertile 3 55.3 (51.9–58.7) 53.0 (49.5–56.4) 23.0 (20.2–25.8) 43.4 (38.8–48.0)

  Urban total 50.9 (49.1–52.7) 46.7 (44.9–48.4) 18.5 (17.2–19.8) 39.6 (37.2–42.1)

Rural: income tertile 1 45.8 (42.9–48.7) 34.7 (31.9–37.4) 7.4 (5.8–8.9) 21.3 (17.2–25.3)

Rural: income tertile 2 35.6 (32.4–38.8) 27.1 (24.2–30.0) 5.4 (4.0–6.9) 20.0 (15.2–24.9)

Rural: income tertile 3 36.0 (32.3–39.6) 26.4 (23.1–29.7) 5.7 (4.1–7.4) 21.7 (16.0–27.4)

  Rural total 39.9 (38.1–41.7) 30.1 (28.4–31.7) 6.4 (5.5–7.3) 21.2 (18.5–23.9)

Education

  <High school Education 43.6 (41.9–45.3) 34.7 (33.1–36.3) 8.0 (7.1–8.8) 23.0 (20.8–25.3)

  ≥High school 38.9 (36.2–41.6) 32.1 (29.6–34.6) 13.8 (12.2–15.4) 43.0 (38.8–47.2)

Occupational physical activity

  Mild 48.3 (46.1–50.5) 41.0 (38.9–43.1) 11.3 (10.0–12.7) 27.7 (24.8–30.5)

  Moderate 37.0 (34.0–40.0) 26.9 (24.2–29.6) 7.0 (5.4–8.5) 26.01 (20.9–31.1)

  Heavy 32.2 (28.7–35.7) 25.2 (22.0–28.5) 3.8 (2.4–5.1) 14.9 (9.9–19.9)

The data are presented as weighted prevalence (95% confidence intervals).
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of hypertension based partly on the measured BP, may have 
been overestimated. Third, all members in a family who satis-
fied the inclusion criteria were selected as our study subjects; 
as a result, the correlation of risk factors within families may 
have affected the association estimation between risk factors 
and hypertension.

Our national survey revealed that the prevalence of hyper-
tension was high in China, but the awareness, treatment, and 
control rates did not match the fast economic development. 
Strategies focused on controlling the modifiable risk factors 
and improving the awareness, detection, and treatment of 
hypertension should be considered, especially with atten-
tion to young adults, rural residents, and population with 
low socioeconomic status. However, more evidence will be 
needed to determine the effective way for hypertension pre-
vention and control.
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Table 4.  Health behavior and presence of hypertension

Health behavior Age-, sex-adjusted OR (95% CI) Fully adjusted OR (95% CI)a

Occupational physical activity

  Heavy 1.00 (Referent) 1.00 (Referent)

  Moderate 0.90 (0.79–1.02) 1.04 (0.90–1.21)

  Mild 0.98 (0.87–1.11) 1.23 (1.08–1.40)

Exercise ≤3.5 hours/week 1.39 (1.25–1.54) 1.35 (1.20–1.53)

DASH score 1.01 (0.99–1.02) 1.01 (0.99–1.02)

Current smoking

  Not current smoker 1.00 (Referent) 1.00 (Referent)

  Nonhabitual smoker 0.79 (0.61–1.02) 0.74 (0.54–1.01)

  Habitual smoker 0.77 (0.68–0.86) 0.87 (0.75–1.01)

Drinking

  Nondrinker 1.00 (Referent) 1.00 (Referent)

  Nonhabitual drinker 1.03 (0.91–1.16) 1.03 (0.88–1.20)

  Habitual drinker 1.40 (1.19–1.65) 1.40 (1.14–1.71)

Chronic use of NSAIDS 1.47 (1.19–1.82) 1.49 (1.15–1.93)

BMI, kg/m2 and WC

  BMI < 24.0 and normal WC 1.00 (Referent) 1.00 (Referent)

  24.0 ≤ BMI < 28.0 and normal WC 1.83 (1.60–2.09) 1.74 (1.48–2.04)

  BMI ≥ 28.0 and normal WC 3.29 (1.98–5.45) 3.13 (1.87–5.23)

  BMI < 24.0 and central obesityb 1.59 (1.38–1.84) 1.58 (1.34–1.87)

  24.0 ≤ BMI < 28.0 and central 
obesityb

2.84 (2.56–3.16) 2.88 (2.53–3.27)

  BMI ≥ 28.0 and central obesityb 5.93 (5.16–6.82) 5.80 (4.92–6.83)

The data are presented as weighted odds ratios (95% confidence intervals).
Abbreviations: BMI, body mass index; CI, confidence interval; DASH, Dietary Approaches to Stop Hypertension; NSAIDS, nonsteroidal anti-

inflammatory drugs; OR, odds ratio; WC, waist circumference.
aVariables in the fully adjusted models included age, sex, and all other variables in Table 4.
bCentral obesity: waist circumference ≥85 cm in men or ≥80 cm in women.
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