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Background. The aims were to characterize the prevalence of hypertension (HTN) and explore its associations in the northern
mountainous. Methods. We carried out a cross-sectional study in two communes in Chiem Hoa district, Tuyen Quang province,
between June and November 2017. All subjects at the age of 18 years and over currently living in two communes. The usage of the
descriptive statistics was to characterize the HTN prevalence. We used the univariate and multivariate models of logistic regression
to determine the prevalence and related factors of HTN. Results. There were 319 people with overall HTN in the total of 675
participants. Among people with HTN, there were 101 ones with isolated systolic hypertension (ISH). The proportion of HTN
among the Tay ethnic group was 47.6%. The factors related to HTN included group, body mass index (BMI), low physical fitness,
and waist-hip ratio (WHR). These factors as well as the ethnicity were significantly associated with ISH. Conclusions. Two communes
of Chiem Hoa district in Tuyen Quang province had a high prevalence of HTN. Age, BMI, WHR, and physical activity were the

risk factors of overall HTN and ISH. In particular, ISH was affected by ethnicity.

1. Introduction

Hypertension (HTN) is not only known as a risk factor
contributing to cardiovascular disease (CVD) but also a
health issue in the community [1]. The global population cur-
rently suffering from HTN are estimated to be more than 1.5
billion people [1-3]. Approximately 7.6 million early deaths
were caused to HTN, which was about 13.5% of the global
total [4]. Although the proportion of HTN is increasing in
the developed countries [5], many low and middle-income
countries (LMICs) see a faster rise in the proportion of HTN
[6]. Isolated systolic hypertension (ISH) determined as blood
pressure (BP) >140/<90 mmHg is common in the elderly,
besides it can also be found in the young [7-10]. The risk
factors for HTN are known to be age, low physical fitness,
tobacco usage, unhealthy eating, and high salt consumption
[11].

HTN is known as a significant contributing factor for the
overall burden of illness in developing countries in Southeast

Asia including Vietnam [12, 13]. Vietnam is experiencing
the double burden of old transmissible diseases as well
as emerging noncommunicable diseases [14]. A quarter of
Vietnamese people aged 25 and older, which was equivalent
to approximately 11 million populations, suffered from HTN
[15]. The previous studies indicated that the prevalence of
HTN was increasing in rural communities in Vietnam,
particularly HTN prevalence among people residing in urban
areas was more than twice that of those in rural areas [15, 16].
Compared to regions belonging coastal and highland zone,
the prevalence of HTN in cities and lowlands was higher
because of the strong industrialization and modernization
worldwide in recent decades [15].

Kim Binh and Xuan Quang are two low economic
communes in Tuyen Quang district of Vietnam, with limited
infrastructure and difficult access to health services. Partic-
ularly, these areas are inhabited by the ethnic minorities,
mainly the Tay ethnic group, accounting for 25.6% of the
population, the Dao ethnic group accounts for 13.3% of the
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population, and the Nung ethnic group accounts for 2.1% of
the population [17]. Studies in Vietnam have focused only on
HTN in different geographical and socioeconomic settings
[15, 16, 18]. No studies have currently focused on HTN
prevalence in ethnic minorities in the northern mountainous
area and therefore the information on HTN in these areas
is not available. For that reason, this study with the aim is
to evaluate HTN prevalence and its associated factors in two
communes in the northern mountainous area of Vietnam.

2. Methods

2.1. Study Design and Setting. We carried out this study in
two communes (Kim Binh and Xuan Quang) in Chiem Hoa
district, Tuyen Quang province. A cross-sectional descriptive
design was used. People at the age of 18 years or above residing
in these two communes were enrolled.

2.2. Sample Size. The sample size was calculated as follows:

1 —
n=22 % (—P) )

e2xp

n is sample size. « is level of statistical significance (choose
a = 0.05 with 95% confidence level then replace the table
that is Z?l—a/z) = 1.96). p = 0.244 which was recorded
prevalence of HTN in the mountainous population [19]. € =
0.1, desired error between study sample and population. The
research sample size was calculated as 607. Approximately
15% of the subjects may be the possibility of refusals and/or
losses. Therefore, a total of 675 subjects in two communes
were involved in the study.

2.3. Samplings. The usage of systematic random sampling
was to pick study subjects living in these two communes,
including three steps: (i) to make a list of all people in 2
communes, including Kim Binh and Xuan Quang; (ii) to
determine the sample interval K = 5; (iii) to select the first
object randomly between 1 and 5 and then the next object
was chosen by the extra distance until there are enough 675
objects.

2.4. Measurements. The Omron HBP-1300 BP Monitor was
used for measurement of BP. BP was recorded 3 times on the
right arm. Before the measurement, all participants took a
rest within 5 minutes. An interval was 30 sec between two
consecutive measurements. When subjects were ready to take
BP, they were required to keep calm and not think about
stressful things. Then, subjects were required to take of excess
clothing because they might impede the BP monitor or limit
blood flow and then sit comfortably for five minutes with the
back rested on a chair, as well as the legs and ankles of subject
uncrossed. The average of systolic blood pressure (SBP) and
diastolic blood pressure (DBP) of the three measurements
were calculated. Before taking your BP, the subjects was
suggested that the consumption of a caffeinated beverage
or smoking and physical activities were not allowed 30
minutes before BP checking. Body weight and height were
measured by weight and height scale without heavy clothing
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and shoes, respectively. Measurement of waist circumference
(WC) was carried out by a tape measure which was put at the
approximate midpoint between the top of the pelvis and the
below margin of the last rib. Taking around the largest part of
your hips, the widest part of your buttocks was conducted to
measure hip circumference (HC).

2.5. Definitions. BP was classified according to the JNC 7
guidelines [20]. HTN was specified that SBP was 140 mmHg
or higher and/or DBP was 90 mmHg or higher, if the medi-
cations used to treat HTN were used by the individuals for 2
weeks. ISH having a SBP >140 mmHg and DBP <90 mmHg
was used to diagnose. The calculation for body mass index
(BMI) was by taking kg/m2 for each individual. According
to BMI recommendation for Asian people, underweight was
less than 18.5, normal weight was from 18.5 to 23, overweight
was a range of 23 to 25, and obesity was 25 or over [21]. Waist-
to-hip ratio (WHR) measured the ratio of your WC to your
HC. Subjects smoking at least one cigarette per day within 6
months or more were considered as cigarette smokers. The
definition of alcohol usage was as drinking at least once a
week during a year ago.

2.6. Data Analysis. The data was analyzed by taking use of
STATA 12.0 software. The significance level was considered
at p<0.05. To describe the status of HTN in 2 communes,
the descriptive method (such as percentage and mean) was
applied. The univariate and multivariate logistic regression
was used to determine related factors to HTN.

2.7. Research Ethics. All subjects were explained about the
procedure and the purpose of the study. Subjects participated
in the study under a voluntary basis. Referral services were
provided if required at the commune health centres. Per-
sonal information of the subjects was kept confidential and
encrypted. People with newly detected HTN are consulted
and treated.

3. Results

Of 675 subjects, about 67.8% of them were female. Tay ethnic
group accounted for 70.7%, while the figure for Kinh ethnic
group and other ethnic groups was significantly lower, at
14.5% and 14.8%, respectively. The median age of subjects was
60, the youngest was 18, and the oldest was 95. The age group
with highest proportion was >55 years (64.7%), and the age
group accounted for the lowest (8.7%). Most people worked
in agriculture (90.4%); the rest were in other occupations
(9.6%). People with normal weight were 58.8% (Table 1).

Table 2 depicts the HTN prevalence among the ethnic
groups according to BP category. The overall HTN prevalence
among all subjects was found to be 47.3%. The figures for
HTN among ethnic groups were nearly 50%. With regard to
HTN, the figure for Tay ethnic group was 47.6%. The overall
prevalence of ISH was 31.7%. The figure for ISH among Tay
ethnic group was the highest, with 37.9%.

The proportion of HTN in men was higher than that
in women (OR' = 1.61, 95% CI: 1.16-2.23). The percentage
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TaBLE I: Demographic characteristics of research subjects (n = 675).

Characteristics No. %
Age groups

18-34 59 8.7
35-54 179 26.5
>55 437 64.7
Median (Min - Max ) 60 (18 - 95)
Gender

Male 217 32.2
Female 458 67.8
Ethnic groups

Kinh 98 14.5
Tay 477 70.7
Dao 57 8.4
Others” 43 6.4
Occupation

Farmer 610 90.4
Others” 65 9.6
Educational

No school / illiteracy 61 9.1
Primary 254 37.6
Junior high school 266 39.4
High school or higher 94 13.9
BMI

Underweight (BMI <18.5) 97 14.4
Normal (18.5< BMI <23.0) 395 58.5
Overweight (23.0< BMI <25.0) 90 13.3
Obese (BMI >25.0) 93 13.8

?Others: Nung, Mong, and Muong ethnic group.
®Others: officers, manual worker, retirees, and freelancer.

of HTN in the age group of >55 and the age group of
35-54 group was higher than that in the age group of 18-34
(255: OR! = 7.86, 95% CI: 3.65-16.91; OR* = 5.82, 95% CI:
2.70-12.55; and 35-54: OR' = 2.40, 95% CI: 1.09-5.28; OR’
= 2.40, 95% CI: 1.08-5.34). HTN in the obese group (BMI
>25.0) was higher than that in the normal group (18.5 <
BMI <23.0) (OR! =1.99, 95% CI: 1.25-3.19). The prevalence
of HTN in abdominal obesity subjects (WHR >0.95) was
higher than that of normal subjects (WHR <0.85) (OR! =
5.17, 95%CI: 2.94-9.08; OR* = 2.61, 95% CI: 1.44-4.72). The
prevalence of HTN in the insufficient physical activity group
was higher than in the sufficient physical activity group (OR
= 224, 95% CI: 1.63-3.08; OR* = 1.65, 95% CI: 1.16-2.36)
(Table 3).

The percentage of ISH was higher among people aged
>55 than among people aged 35-54 (OR' = 5.03, 95% CI:
2.44-10.38; OR* = 4.81, 95% CI: 2.27-10.21). The proportion
of ISH was higher in Tay ethnic group than in Kinh ethnic
group (OR' = 3.37, 95% CI: 1.41-8.01; OR* = 4.27, 95%
CI: 1.77-10.32). The proportion of ISH was higher among
people with abdominal obesity than others with in the
nonabdominal obesity (0.85< WHR <0.9: OR! = 2.35, 95%
CI: 1.26-4.38; 0,9< WHR <0,95: OR' = 3.30, 95%CI: 1.74

- 6.27; WHR 20,95 OR' = 3.75, 95% CI: 1.87-751). The
proportion of ISH in the insufficient physical activity group
was significantly higher than that in the sufficient physical
activity group; the odds ratio was statistically significant
in the univariate analysis (OR! = 1.84, 95% CI: 1.17-2.89)
(Table 4).

4. Discussion

Many studies have reported that the rate of HTN and CVD in
Southeast Asia region continues to increase. HTN has been
showed as one of the most common CVD in this area, and
the HTN prevalence in different districts and countries differs
dramatically. The prevalence of HTN in two mountainous
communes in our study was 47.3% (319/675 people), much
higher than the overall prevalence in the northern mountain-
ous provinces of Vietnam in the study of Pham Gia Khai et
al. (16.3%) [22]. This result shows also significantly higher
prevalence of HIN than in previous studies in Vietnam,
11.2% in 1992 [23], 16.3% in 2001 [24], 18.3% in 2005 [25],
and 25.1% from 2002 to 2008 [15]. The proportion of HIN
in these two communes is completely consistent with the
result of Nguyen Lan Viet in a report on the overall HTN
prevalence in the population of Vietnam. There were 2577 of
5454 people with HTN (47.3% in 2016) [26]. Compared with
the proportion of HTN in some countries in the Southeast
Asia such as 22% in Thailand [27], 32.2% in Indonesia [28],
and 22% in Myanmar [29], the figure for HTN in our study
is much higher. Our result is similar to data from Armenia
(47.8%) and Botswana (475%) [6]. It might be because
Armenia and Botswana worldwide belong to LMICs as well
as one of the thirty developing countries where are entirely
surrounded by land [30]. Thus, people are not fully aware of
the dangerous risks of HT'N and access to healthcare services
for HTN diagnosis and prevention is limited. As well as in
two mountainous communes of Vietnam, this is an area with
many socioeconomic difficulties in taking approach to health
services.

A report of the Vietham Committee on Ethnic Minor-
ity Affairs showed that there were differences among the
ethnic groups in Vietnam. Particularly Vietnam’s 53 ethnic
minorities are scattered all over the country. There are ethnic
groups with populations of more than one million people and
groups of several hundred to under 5000 people. In addition,
ethnic groups have a large gap in life expectancy and child
mortality. HTN and ethnicity are the health-related issues
that increasingly paid attention in Vietnam. With regard to
HTN, the figure for ethnic groups was found to be nearly
50%. Particularly, our study found that the prevalence of
HTN among Tay ethnic group (47.6%) was considerably
high compared to figure for Tay ethnic group in Bac Can
province in 2009 (15%) [31]. Tay ethnic group in present study
was also significantly higher prevalence of HIN than other
ethnic groups in previous studies in Vietnam, 26.7% among
the Ede [32], 19.2% among Thai [33], 38.9% among Khmer
[34], 18.7% among Nung [35], and 2.20% among K’'Ho [36].
The difference of prevalence observed between the present
study and other studies could be due to social and cultural
differences, changes in dietary and lifestyle, an increase in
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life expectation, and also the age as well as the research
methodology used. Moreover, the overall prevalence of ISH
was 31.7%. This figure for among Tay ethnic group was the
highest, with 37.9%. This is a remarkable prevalence to have
suitable intervention policies for HTN among Tay ethnic
group in two communes of study.

The prevalence of HTN in the 35-55 age group and age
group over 55 was 2.40 times higher (95% CI: 1.08-5.34)
and 5.82 times (95% CI: 2.70-12.55) than that in the 18-34
age group (multivariate analysis). This result was consistent
with the study by Pham Gia Khai [22], Nguyen Thi Kim Hoa
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TaBLE 2: The prevalence of hypertension of the ethnic groups according to blood pressure category (n = 675).
BP category (mmHg) Kinh Tay Dao Others Total
n % n % n % n % n %
Optimal 31 31.6 107 22.4 16 28.1 11 25.6 165 24.4
Normal 8 8.2 73 15.3 5 8.8 4 9.3 90 13.3
High normal 14 14.3 70 14.7 10 17.5 7 16.3 101 15.0
HTN 45 45.9 227 476 26 45.6 21 48.8 319 473
Total 98 100 477 100 57 100 43 100 675 100
ISH (n=319) 6 13.3 86 37.9 5 19.2 4 19.0 101 31.7
TABLE 3: Related factors of hypertension (n = 675).
Related factors 1 Univariate . Multivariate
OR 95%CI OR 95%CI

Gender (male vs. female) 1.617 1.16 2.23 1.57 0.91 2.71
Age groups (vs. 18-34)

35-54 2.40" 1.09 5.28 2.40" 1.08 5.34
>55 7.86" 3.65 16.91 5.82" 2.70 12.55
Ethnic groups (vs. Kinh)

Tay 1.07 0.69 1.65 1.15 0.72 1.85
Dao 0.99 0.51 1.91 1.06 0.53 2.14
Others 1.12 0.55 231 1.24 0.56 2.76
BMT® (vs. 18.5< BMI <23.0)

BMI <18.5 0.84 0.54 1.33 0.76 0.46 1.27
23.0< BMI <25.0 1.06 0.67 1.67 1.08 0.64 1.79
BMI >25.0 1.99% 1.25 3.19 1.54 0.91 2.62
WHR® (vs. WHR <0.85)

0.85< WHR <0.90 1.39 0.95 2.06 1.02 0.66 1.55
0.90< WHR <0.95 2.34" 1.52 3.61 1.37 0.84 2.22
WHR >0.95 5.17" 2.94 9.08 2.61" 1.44 4.72
Salty diet (vs. No)

Yes 0.95 0.63 1.41 1.01 0.64 1.56
Physical activity (vs. Yes)

No 2.24" 1.63 3.08 1.65" 1.16 2.36
Smoking (vs. No)

Yes 1.09 0.73 1.64 0.67 0.37 1.21
Drinking alcohol (vs. No)

Yes 1.41 0.96 2.06 1.13 0.64 1.98
*p <0.05

(2009) in Huong Thuy district, Thua Thien Hue province [37].
It be might because the age was an integral part of general
CVD and HTN in particular [38].

With respect to the risk of HTN in obese and overweight
people, our study indicated that the HTN risk in obesity
subjects (BMI >25) was 1.99 times higher (95% CI: 1.25-3.19)
than that in normal subjects (18.5< BMI <23). These results
were consistent with the previous studies in Vietnam [19, 39].
In addition, an association between WHR and HTN was
found in our study. People with male waist obesity (WHR
>0.95) had 2.61 times (95% CI: 1.44-4.72) higher risk of HTN
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TaBLE 4: Related factors of isolated systolic hypertension (n = 675).
Related factors 1 Univariate i Multivariate
OR 95%CI OR 95%CI

Gender (Male vs. Female) 1.08 0.69 1.69 0.74 0.36 1.51
Age groups (vs. 35-54)

18-54 - - - - - -

>55 5.03" 2.44 10.38 4.81" 2.27 10.21
Ethnic groups (vs. Kinh)

Tay 3.37" 141 8.01 427" 1.77 10.32

Dao 1.47 0.43 5.09 1.93 0.54 6.87

Others 1.57 0.42 5.92 2.53 0.64 9.97
BMT® (vs. 18.5< BMI <23.0)

BMI <18.5 0.71 0.35 1.45 0.85 0.39 1.84

23.0< BMI <25.0 1.65 0.92 2.96 1.86 0.98 3.55

BMI >25 1.38 0.75 2.52 116 0.60 2.23
WHR® (vs. WHR <0.85)

0.85< WHR <0.9 2.35" 1.26 4.38 1.68 0.86 3.24

0.90< WHR <0.95 3.30" 1.74 6.27 1.94 0.96 3.94

WHR >0.95 3.75" 1.87 7.51 1.68 0.78 3.63
Salty diet (vs. No)

Yes 0.74 0.40 1.35 0.82 0.43 1.57
Physical activity (vs. Yes)

No 1.84" 117 2.89 1.33 0.80 2.19
Smoking (vs. No)

Yes 0.91 0.51 1.63 0.87 0.40 1.90
Drinking alcohol (vs. No)

Yes 1.05 0.63 179 1.26 0.61 2.61
*p<0.05

"Univariate. * Multivariate.
“BMI: body mass index.

YWHR: waist-hip ratio.

than those of WHR <0.85. People with WHR in the range
of 0.9 to 0.95 had a 2.3-fold (95% CI: 1.52-3.61) increased
risk of HTN than people with a WHR <0.85. Our results
were consistent with the study of Pham Gia Khai et al. (2003)
where the risk for HIN in people with WHR >0.95 was
3.00 times higher than in those with the WHR <0.85. This
finding indicated that the importance of weight control was
in reversing the risk of HTN.

Our results showed that insufficient physical activity was
a risk factor for HTN. People who were not physically active
have a 1.65 times (95% CI: 1.16-2.36) higher risk of HTN
compared to people with physical activity. This result was
similar to the study of Hoang Van Ngoan conducted in Huong
Thuy district, Thua Thien Hue [40]. It was estimated that
lack of physical activity accounted for 5 to 13% of the risk for
developing HTN [23].

Our study also found a link between ISH and some risk
factors. Patients over 55 years of age were at higher risk of
ISH (univariate OR: 5.03, 95% CI: 2.44-10.38; multivariate
OR:4.81,95% CI: 2.27-10.21). In addition, subjects with WHR
of 0.85 to 0.90, 0.90 to 0.95 and >0.95 were at 2.35, 3.30 and
3.75 times higher risk of ISH than those with WHR <0.85

(univariate analysis). Therefore, ISH is a major burden for
people over 55 years. In our study, the Tay ethnic group were
at higher risk of ISH than the Kinh ethnic group (univariate
OR: 3.37, 95% CI: 1.41-8.01; multivariate OR: 4.27, 95% CI:
1.77) % CI 1.77-10.32). It might be explained that the access
to health information and health services of the Tay ethnic
group is limited so the prevention of risk factors for ISH has
not been paid much attention. Furthermore, these are two
poor communes in the mountainous of Northern Vietnam,
which is more complex topographic feature than other
areas in the Northern Vietnam. Hence, the majority of Tay
people have difficulties in receiving information via several
communal health workers. The majority of households in this
area do not own computers, Internet, and smartphones to
approach information and knowledge of health. Particularly
these communes are mainly Tay ethnic group in our study.
Compared to other ethnic groups, people among Tay ethnic
group is more concentrated in the mountainous areas, so they
have specific habits of culture and customs different from
other ethnic groups, particularly this is daily bad routines.
In this study, the low physical activity is also one of the
contributing factors to ISH. Compared with the sufficient



physical activity group, the insufficient physical activity
group had a 1.84-fold increase in ISH (95% CI: 1.17 - 2.89)
(multivariate analysis).

This study used a cross-sectional design which does not
help determine any causal relations between risk factors and
the development of HTN. Research with the appropriate
design is required to explore if any cause-and-effect relation-
ship exists. Another limitation of this study was the inability
to assess the lifestyle and sociocultural aspects between ethnic
groups in this area. Future study needs to measure metabolic
syndrome including blood sugar and cholesterol because
metabolic syndrome includes five risk factors that grow the
probability of developing CVD. In this study, we did not use
any longitudinal measurements. As this was a cross-sectional
measurement and BP is known to fluctuate.

5. Conclusion

A remarkably high overall prevalence of HTN in two moun-
tainous communes including Kim Binh and Xuan Quang in
Tuyen Quang province was found. The prevalence of HTN
among Tay ethnic group was considerably higher than the
figures in previous studies among other ethnic groups in
Vietnam. The significant associations of age, BMI, WHR, and
physical activity with HTN were found. Particularly ISH is
also affected by ethnicity.

Data Availability

The data used to support the findings of this study are
available from the corresponding author upon request.

Conflicts of Interest

There are no conflicts of interest.

Authors’ Contributions

Nhon Bui Van, Quyet Pham Van, Long Vo Hoang, Nguyen
Nguyen Hoang, and Tung Bui Van conceptualized the study
and participated in its design and writing of the manuscript.
Nhon Bui Van and Quyet Pham Van analyzed the data. Nhon
Bui Van and Long Vo Hoang interpreted the results. Nhon
Bui Van, Khanh Do Nam, and Dinh-Toi Chu contributed to
the revised manuscript. All authors read and agreed on the
final manuscript.

Acknowledgments

The authors thank the authority of two communes as well
as all the locals (Kim Binh and Xuan Quang communes) for
support to complete this study. Data collection for this study
was supported by the Hanoi Medical University.

References

[1] P. M. Kearney, M. Whelton, K. Reynolds, P. Muntner, P. K.
Whelton, and J. He, “Global burden of hypertension: analysis
of worldwide data,” The Lancet, vol. 365, no. 9455, pp. 217-223,
2005.

BioMed Research International

[2] G. Danaei, M. M. Finucane, J. K. Lin et al., “National, regional,
and global trends in systolic blood pressure since 1980: system-
atic analysis of health examination surveys and epidemiological
studies with 786 country-years and 5-4 million participants,’
The Lancet, vol. 377, no. 9765, pp. 568-577, 2011.

[3] B. M. Musa, N. A. Galadanci, M. Coker, S. Bussell, and M. H.
Aliyu, “The global burden of pulmonary hypertension in sickle
cell disease: a systematic review and meta-analysis,” Annals of
Hematology, vol. 95, no. 11, pp. 1757-1764, 2016.

[4] C. M. Lawes, S. V. Hoorn, and A. Rodgers, “Global burden of
blood-pressure-related disease, 2001, The Lancet, vol. 371, no.
9623, pp. 1513-1518, 2008.

[5] C. Olives, R. Myerson, A. H. Mokdad, C. J. Murray, S. S. Lim,
and M. B. Gravenor, “Prevalence, Awareness, Treatment, and
Control of Hypertension in United States Counties, 2001-2009;”
PLoS ONE, vol. 8, no. 4, p. 60308, 2013.

[6] W. H. Organization, Global status report on noncommunicable
diseases 2010, World Health Organization, Geneva, Switzerland,
2011.

[7] S. S. Franklin, M. J. Jacobs, N. D. Wong, G. J. Lltalien, and
P. Lapuerta, “Predominance of isolated systolic hypertension
among middle-aged and elderly US hypertensives: analysis
based on National Health and Nutrition Examination Survey
(NHANES) III,” Hypertension, vol. 37, no. 3, pp. 869-874, 2001.

[8] R.C. Grebla, C.]J. Rodriguez, L. N. Borrell, and T. G. Pickering,
“Prevalence and determinants of isolated systolic hypertension
among young adults: the 1999-2004 US National Health and
Nutrition Examination Survey,” Journal of Hypertension, vol. 28,
no. 1, pp. 15-23, 2010.

[9] C. M. McEniery, S. Wallace, K. Maki-Petaja et al., “Increased
stroke volume and aortic stiffness contribute to isolated systolic
hypertension in young adults,” Hypertension, vol. 46, no. 1, pp.
221-226, 2005.

[10] S.S. Franklin, M. G. Barboza, J. R. Pio, and N. D. Wong, “Blood
pressure categories, hypertensive subtypes, and the metabolic
syndrome,” Journal of Hypertension, vol. 24, no. 10, pp. 2009—
2016, 2006.

[11] A. Krishnan, R. Garg, and A. Kahandaliyanage, Hypertension
in the South-East Asia region: an overview, Regional Health
Forum, 2013.

[12] SS. Lim, T. Vos, AD. Flaxman, G. Danaei, K. Shibuya, and H.
Adair-Rohani, “A comparative risk assessment of burden of
disease and injury attributable to 67 risk factors and risk factor
clusters in 21 regions, 1990-2010: a systematic analysis for the
Global Burden of Disease Study 2010,” The Lancet, vol. 380, no.
9859, pp. 2224-2260, 2012.

[13] A.D. Lopez, C. D. Mathers, M. Ezzati, D. T. Jamison, and C. J.
Murray, “Global and regional burden of disease and risk factors,
2001: systematic analysis of population health data,” The Lancet,
vol. 367, no. 9524, pp. 1747-1757, 2006.

[14] Ministry of Health of Vietnam. Vietnam public health report,
Hanoi, Vietnam, 2003.

[15] P.T. Son, N.N. Quang, N. L. Viet et al., “Prevalence, awareness,
treatment and control of hypertension in Vietnam—results
from a national survey;,” Journal of Human Hypertension, vol.
26, no. 4, pp. 268-280, 2012.

[16] H. Van Minh, P. Byass, N. T. K. Chuc, and S. Wall, “Gender
differences in prevalence and socioeconomic determinants of
hypertension: Findings from the WHO STEPs survey in a rural
community of Vietnam,” Journal of Human Hypertension, vol.
20, no. 2, pp. 109-115, 2006.



BioMed Research International

[17] Committee for Ethnic Minority Affairs, “Overview of the Socio-
Economic Situation of 53 Ethnic Minorities 2015,” The Poverty
Reduction Support Project, 2017.

(18] Pham Gia Khai and Nguyen Lan Viet, “Epidemiology of
hypertension and some risk factors in Thai Binh province of
Vietnam - 2002, Journal of Vietnamese Cardiorlogy, vol. 2002,
no. 22, pp. 11-18, 2002.

[19] Truong Thi Thuy Duong, Le Thi Huong, Le Thi Tai, and Nguyen
Van Hien, “Hypertension and risk factors among adults in two
communes of Binh Luc district, Ha Nam province,” Journal of
Medical Research, Hanoi Medical University, vol. 88, no. 3, pp.
143-150, 2014.

[20] A.V.Chobanian, G. L. Bakris, and H. R. Black, “Seventh report
of the Joint National Committee on prevention, detection, eval-
uation, and treatment of high blood pressure,” Hypertension,
vol. 42, no. 6, pp. 1206-1252, 2003.

[21] WHO Expert Consultation, “Appropriate body-mass index for
Asian populations and its implications for policy and interven-
tion strategies,” The Lancet, vol. 363, no. 9403, pp. 157-163, 2004.

[22] Pham Gia Khai, Nguyen Lan Viet, Pham Thai Son, and Nguyen
Ngoc Quang, “Frequency and related factors of hypertension
in northern provinces of Vietnam 2001-2002,” Journal of Viet-
Namese Cardiorlogy, vol. 33, pp. 9-34, 2003.

[23] Vietnam National Heart Institue. Survey on Hypertension in
Vietnamese Adult Population, 1992.

[24] Vietnam National Heart Institute. Epidemiologycal Survey of
Hypertension and its Risk Factors Including Diatetes Mellitus in
Northern Vietnam, 2001.

[25] H. Van Minh, K. Soonthornthada, N. Ng et al., “Blood pressure
in adult rural INDEPTH population in Asia;” Global Health
Action, vol. 2, no. 1, p. 2010, 2009.

[26] Nguyen Lan Viet, “The results of the National Hypertension
Survey 2015-2016,” in Proceedings of the 2nd National Conference
on Hypertension, 2016.

[27] W. Aekplakorn, J. Abbott-Klafter, P. Khonputsa et al., “Preva-
lence and management of prehypertension and hypertension
by geographic regions of Thailand: The Third National Health
Examination Survey, 2004,” Journal of Hypertension, vol. 26, no.
2, pp. 191-198, 2008.

[28] E. Rahajeng and S. Tuminah, “Prevalensi hipertensi dan deter-
minannya di Indonesia,” Majalah Kedokteran Indonesia, vol. 59,
no. 12, pp. 580587, 2009.

[29] C. Naing and K. Aung, “Prevalence and risk factors of hyper-
tension in Myanmar: A systematic review and meta-analysis,”
Medicine (United States), vol. 93, no. 21, article no. €100, 2014.

[30] Economic and Social Council of the United Nations. Land-
locked Developing Countries,.

[31] Le. Quang Minh, Study of impaired glucose tolerance and related
factors among some ethnic groups in Bac Kan province. Thesis
[Master, thesis], of Master, Thai Nguyen University of Medicine
and Pharmacy, 2009.

[32] Y. Bieu MLo, Hypertension and some related factors among Ede
people aged 25 and over at Buon Ho town in Dak lak province,
in [Master, thesis], Thesis of Master, Hanoi University of Public
health, 38-67, 2014.

[33] Tran Minh Hau, Vu Minh Hai, and Lang Van Thai, “Some
related factors of hypertension among Thai ethnic in Nghe an
province, in 2014;,” Vietnam Medical Journal, vol. 433, no. 2, pp.
114-118, 2015.

[34] Nguyen Van Lanh, Prevalence of diabetes and prediabetes among
Khmer people in Hau Giang province and assessment the effec-
tiveness of some interventions [Ph.D. thesis], National Institute
of Hygiene and Epidemiology, 66-84, 2014.

[35] Chu Hong Thang, Duong Hong Thai, and Trinh Van Hung,
“Some related factors of hypertension among Nung ethnic in
Thai Nguyen province,” Journal of Paractical Medicine, Vietnam
Ministry of Health, vol. 950, no. 2, pp. 67-71, 2012.

[36] Phan Si Long, Disease patterns among ethnic minorities in Bao
Loc, Lam Dong province, in 2008. 2" grade specialist thesis,
University of Medicine and Pharmacy at Ho Chi Minh, 50-80,
2008.

[37] Nguyen Thi Kim Hoa, “Prevalence and related factors of
hypertension in Thuy Van commune, Huong Thuy district,
Thua Thien Hue province,” The Journal of Practical Medicine,
pp. 687-67, 2009.

[38] S. S. Franklin and N. D. Wong, “Hypertension and cardiovas-
cular disease: contributions of the Framingham heart study,
Global Heart, vol. 8, no. 1, pp. 49-57, 2013.

[39] Pham Gia Khai, Nguyen Lan Viet, Pham Thai Son, and Nguyen
Ngoc Quang, “Epidemiology and risk factors of hypertension in
the plain of Thai Binh - 2002, Journal of Vietnamese Cardiology,
vol. 22, pp. 11-18, 2002.

[40] Hoang Van Ngoan et al., “Prevalence and related factors of
hypertension in the elderly in Thuy Van commune, Huong Thuy
district, Thua Thien Hue province,” Hue University Journal of
Science, vol. 52, 2009.



