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Abstract

Introduction Hypertension (HT) is considered as a major determinant of cardiovascular complications. However, few stud-
ies have addressed HT prevalence among adults aged 60 years and older in the northern mountainous region of Vietnam.
Aim To determine the prevalence of HT and its risk factors in the elderly in that area.

Methods A cross-sectional study was conducted in a study area in the northern of Vietnam. We interviewed 354 adults aged
60 years or over who were randomly selected, and then measured their blood pressure.

Results The overall HT prevalence was 62.15%. The isolated systolic hypertension (ISH) prevalence was 22.88%. There
was a slight decrease in the proportion of HT by stage 1, stage 2 and stage 3 respectively. The univariate and multivariate
logistic regression analysis indicated some risk factors for HT including age groups, body mass index (BMI) and waist-hip
ratio (WHR) (p <0.05). Furthermore, we also found that the risk factors of ISH was obesity status classified by BMI category
and WHR (p <0.05). In particularly, the ethnicity was statistically significantly associated with ISH.

Conclusion Our data showed a high prevalence of hypertension in the elderly in studied area. The risk factors for HT and
ISH among studied subjects included age groups, ethnic groups, BMI and WHR. Hence, these findings are important for
policy-making related to launch public health prevention and control campaigns for hypertension among older adults in the
northern mountainous region of Vietnam.
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middle-aged and elderly people [2]. There is an estimated
80% of the population aged 60 years or over will be affected
by HT [3]. However, the elderly can improve their quality of
life through good blood pressure control [3].

HT is known as a result from the aging and atheroscle-
rosis of arterial walls, when the artery wall decreases elas-
ticity, becomes sclerotic with accumulation of lipids in the

1 Introduction

Hypertension is one of the leading preventable causes for
early mortality and disability worldwide [1]. The major-
ity of deaths related to blood pressure mainly occurs in
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blood, arteriosclerosis and vascular stenosis will be format-
ted [4-6]. Some mechanisms underlying the development of
HT have been investigated such as cardiac output, autonomic
nervous system, peripheral resistance and renin-angiotensin-
aldosterone system [7]. Overweight and obesity, salty diet and
sedentary lifestyle are considered as the risk factors for high
blood pressure and other cardiovascular diseases (CVD) [6,
8, 9]. Regarding to the age, the risk of HT in the lifetime in
males is higher than that in females. Both HT and obesity are
positively associated with aging [10]. Yendelela Cuffee et al.,
report that there are six psychosocial factors that may induce
HT in a person including occupational stress, personality, sleep
quality, mental health, housing instability, and social support/
isolation [11].

Many studies in different countries and regions have shown
that HT is common. HT prevalence and HT control rates of
44.7% and 7.2% respectively were in China, while, in Korea,
these rates were less than 35% and 25% respectively [12, 13].
Lower HT prevalence rate and higher HT control rate were
recorded in some European countries [14, 15]. HT is also con-
sidered as popular issue in developing countries, however there
are low rates of HT awareness, control and treatment in these
countries [16]. The rate of HT and CVD in Southeast Asia
region continues to increase. HT has been showed as one of
the most common CVD in this area. An estimation indicated
that there is approximately one-third of the adult population
with HT each year in Southeast Asian countries [17]. It seems
that the risk factors relating to HT in developing countries are
more common than that in developed ones [16]. In Vietnam,
the HT prevalence remarkably increased from 1% in 1960 to
11.2% in 1992, and from 16.9% in 2002 and 25.1% in 2008
[18]. A research done by the Vietnam Association of Cardiol-
ogy showed that there were 10 million people suffering from
HT. This figure has increased fivefold in the past 40 years. The
prevalence of HT in older adults aged 60 years or over was the
highest compared to that in other ages in Vietnam [19].

However, there have been the lack of epidemiological stud-
ies which are properly useful to control high blood pressure
among the elderly aged above 60 years in this country, particu-
larly in the northern mountainous region. There are only few
specific studies on the elderly in particular areas. Therefore,
this study was conducted with expectation to contribute to pri-
mary prevention and intervention strategies in the treatment
of HT in the northern mountainous region of Vietnam. The
objectives of this study were to determine the prevalence of
HT and its associated factors in two communes of Chiem Hoa
district in Tuyen Quang province.
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2 Methods
2.1 Study Design

354 participants aged 60 years and older included in this
research were recruited from a cross-sectional population-
based study conducted in Chiem Hoa district in Tuyen
Quang province in Vietnam in 2017 [20]. The study popu-
lation was constituted by all people aged 60 years and older
residing in two communes of Chiem Hoa. All subjects were
explained about the purpose of the study. Participation
of all older adults was voluntary. Personal information of
the object was kept secret and encrypted. Individuals with
hypertension were advised and treated.

2.2 Sample Size

The sample size was calculated following the formula:

2 p(1—p)

n= Z(l—a/2) . —(p : 6)2 ,

where n is sample size. Alpha (a) is level of statistical sig-
nificance, choose a=0.05 with 95% confidence level then
replace the table is: Z(ZI_E): 1.96; p=45.6%, this formula
was used to record the prezvalence of HT among older adults
in a previous study [19]; e=0.116 is the relative error of the
study; thus the research sample size was calculated as 341.
Approximately 10% of the subjects may be the possibility of
refusal in the study. Therefore, we ended up at a total of 354
subjects participated in this study. A simple random sam-
pling technique was utilized to ensure the representation of
older adults living in these communes of Northern moun-
tainous region in Tuyen Quang province. In the first stage of
sampling, all the elderly living in Kim Binh and Xuan Quang
communes were listed. The second stage consisted of select-
ing 354 objects randomly from a list of the elderly. In the
third stage, the appointment invitations were sent for exami-
nation to check health and collect study variables and
indexes.

2.3 Measurements

The Omron HEM-7120 Blood Pressure Monitor was used
for measurement of blood pressure (BP). BP was recorded
three times on the right arm. Participants are relaxed by
allowing 5 min to relax before the first measurement. An
interval was 30 s between two consecutive measurements.
Systolic BP (SBP) and diastolic BP (DBP) values were taken
as the average of three measurements. The subjects were
suggested that the consumption of a caffeinated beverage,
smoking and physical activities were not allowed 30 min
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before BP checking. Bodyweight, height, waist circumfer-
ence (WC) and hip circumference (HC) were measured, then
body mass index (BMI) and waist-hip ratio (HWR) were
calculated as described in previous studies [21, 22].

2.4 Definitions

BP was classified according to the ESH/ESC guidelines [23]:
normal BP when SBP <120 mmHg and DBP <80 mmHg;
120 < SBP <139 mmHg and 80 <DBP <89 mmHg was
classified as high normal BP; stage 1 HT was considered
as 140 <SBP <159 mmHg and 90 <DBP <99 mmHg;
160 <SBP <179 mmHg and 100 <DBP <109 mmHg
was indicated for stage 2 HT; stage 3 HT was regarded
as SBP> 180 mmHg and DBP > 110 mmHg. The subject
was diagnosed with HT when SBP > 140 mmHg and/or
DBP >90 mmHg. Isolated systolic hypertension (ISH) is
identified when SBP > 140 mmHg and DBP <90 mmHg.
Overweight and obesity statuses were classified based on
suggested categories for Asian population: BMI >25.0 is
obesity; 23.0 <BMI <250 for overweight; 18.5 <BMI<23.0
is normal; and BMI < 18.5 for underweight [24]. If
WHR > 0.9 in male and > 0.85 in female the subjects were
regarded as abdominal obesity (obesity by WHR) [21].

2.5 Statistical Analysis

All data was entered by software Epidata 3.1, and then ana-
lyzed using STATA 12.0 software. The data was presented
as percentage or mean + standard deviation (SD). Univari-
ate and multivariable logistic regression were performed
to determine the risk factors associated with HT and ISH
prevalence in study subjects The p-value < 0.05 was statisti-
cally significant.

3 Results

Among participants there were 61.6% women. Almost sub-
jects (60.4%) were at the age from 60 to 69 years. 68.9%
of participants belonged to the Tay ethnic group. The main
occupation was agriculture (88.4%). More than half of the
subjects experienced primary school education (50.3%).

The overall prevalence of HT was 62.15% (220/354).
Regarding to stages of HT, the proportion of stage 1 HT was
the highest, at 32.49%. The prevalence of ISH was 22.88%,
81 among 354 older adults (Table 1).

The prevalence of HT among men was similar to women,
at 62.5% and 61.93% respectively (p > 0.05). The proportion
of HT remarkably increased with age (from 51.4% in the age
group of 60—69 years to 78.95% in the age > 80) (Table 2).
The proportion of HT among Tay ethnic group was the high-
est, at 64.34%. There was an approximately 60% of people

Table 1 Hypertension prevalence by classification of office BP levels
(n=354)

Category n % 95% CI
Optimal 48 13.56 9.98-17.14
Normal 30 8.47 5.56-11.39
High normal 56 15.82 12.00-19.64
Type of hypertension
Grade 1 115 32.49 27.58-37.39
Grade 2 63 17.80 13.79-21.80
Grade 3 42 11.86 8.48-15.25
Isolated systolic 81 22.88 18.48-27.28
hypertension

Table 2 Hypertension prevalence by some socioeconomic character-
istics and personal indicators (n=2354)

Characteristics n % 95% CI
Gender

Men (n=136) 85 625 54.31-70.69

Women (n=218) 135 6193  55.44-68.41
Age groups

60-69 (n=214) 110 5140  44.67-58.14

70-79 (n=383) 65  78.31 69.36-87.26

>80 (n=57) 45 7895  68.23-89.66
Ethnicity

Kinh (n=59) 34 57.63  44.87-70.39

Tay (n=244) 157 6434  58.30-70.39

Others* (n=51) 29  56.86  43.09-70.64
Occupation

Farmer (n=313) 196 62.62  57.24-68.01

Others** (n=41) 24 58.54  43.22-73.86
Education

No school/illiteracy (n=44) 33 75.00 62.01-87.99

Primary (n=178) 111 6236  55.20-69.52

Junior high school (n=102) 59 57.84  48.18-67.51

High school and higher (n=30) 17  56.67  38.57-74.76
BMI

Normal (n=201) 120 59.70  52.88-66.52

Underweight (n=63) 31 49.21 36.72-61.69

Overweight (n=43) 30 69.77  55.83-83.70

Obesity (n=47) 39 8298  72.08-93.88
WHR

Non-abdominal obesity (n=179) 100  55.87 48.55-63.19

Abdominal obesity (n=175) 120  68.57  61.65-75.49

*QOthers: Muong and Nung ethnics; **others: officials, workers, retir-
ees and freelance occupation

with HT among all older adults working in the agriculture.
The elderly with the no school/illiteracy was more hyperten-
sive than the three higher education categories. This figure
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for obese older adults was the highest, at 82.98%. The preva-
lence of HT among abdominal obese older adults was much
higher than that among non-abdominal obese older adults,
at 61.28% and 48.47%, respectively (Table 2).

Elderly people aged 70-79 and >80 had higher odds of
HT than the elderly aged 60—69 (univariate regression anal-
ysis OR;=3.41 and OR, =3.55 respectively; multivariate
regression analysis OR,=4.18 and OR,=4.17) (Table 3).
The odds of HT among the obese olderly was much higher
than that among normal older adults (univariate regres-
sion analysis OR; =3.29; multivariate regression analy-
sis OR, =3.92). The odds of HT among older adults with
abdominal obesity was higher than that among older adults

Table 3 Related factors of hypertension among older adults (n=354)

with non-abdominal obesity (univariate regression analy-
sis OR,; =1.72). These factors were statistically significant
(p <0.05) (Table 3).

As shown in Table 4 the elderly aged 70—79 and >80 had
higher odds of ISH than the elderly aged 60—69 (univariate
regression analysis OR; =1.84, OR, =3.72; multivariate
regression analysis OR,=2.05, OR,=4.25). The elderly
in Kinh and others ethnic groups had less odds of ISH
than the elderly in Tay ethnic group (univariate regression
analysis OR;=0.29, OR, =0.41; multivariate regression
analysis OR,=0.27, OR,=0.39). The odds of ISH among
overweight older adults was higher than that the odds ISH

Table 4 Related factors of isolated systolic hypertension among older
adults (n=354)

Related factors Univariate Multivariate Related factors Univariate Multivariate
OR, 95%CI OR, 95%CI OR, 95%CI OR, 95%CI

Gender Gender

Male 1 1 Men 1 1

Female 098  0.63-1.52 0.69  0.32-1.47 ‘Women 1.43 0.84-2.42 124  0.52-2.96
Age groups Age groups

60-69 1 1 60-69 1 1

70-79 341*% 1.86-6.26 4.18% 2.22-7.90 70-79 1.84*% 1.00-3.40 2.05* 1.04-4.03

>80 3.55%  1.74-722 4.17*¥ 1.89-9.18 >80 3.72%  1.92-721 4.25% 1.92-9.40
Ethnicity Ethnicity

Tay 1 1 Tay 1 1

Kinh 0.75 0.42-135 0.79  0.41-1.49 Kinh 0.29*%  0.12-0.72 0.27% 0.11-0.70

Others 0.73 0.39-1.35 0.75 0.38-1.50 Others 041*% 0.18-0.97 0.39*% 0.15-0.96
Occupation Occupation

Farmer 1 1 Farmer 1 1

Others 0.84 043-1.64 099  045-2.15 Others 0.66  0.28-1.57 094  0.34-2.59
Education Education

No school/illiteracy 1 1 No school/illiteracy 1 1

Primary school 0.55 0.26-1.17 0.58 0.25-1.35 Primary school 0.60  0.29-1.22 0.77 0.33-1.78

Junior high school 0.46 0.21-1.02 0.70  0.27-1.79 Junior high school 044  0.20-1.00 0.75 0.27-2.10

High school or higher 044  0.16-1.21 0.49 0.15-1.67 High school or higher 0.39 0.12-1.25 0.56 0.13-2.41
BMI BMI

Normal 1 1 Normal 1 1

Underweight 0.65 0.37-1.16 0.54  0.28-1.06 Underweight 0.63 0.29-1.39  0.57 0.24-1.38

Overweight 1.56  0.76-3.18 1.69  0.79-3.65 Overweight 2.03*  0.99-4.17 2.59*% 1.17-5.73

Obesity 3.29%  1.44-7.53 3.92*% 1.66-9.24 Obesity 1.77  0.88-3.60 2.20* 1.01-4.80
WHR WHR

Non-abdominal obesity 1 1 Non-abdominal obesity 1 1

Abdominal obesity 1.72%  1.11-2.67 144  0.81-2.56 Abdominal obesity 1.79% 1.07-297 1.10 0.56-2.14
Smoking Smoking

No 1 1 No 1 1

Yes 090  0.52-1.55 1.04  0.48-2.23 Yes 056  0.27-1.16 086  0.34-2.19
Drinking alcohol Drinking alcohol

No 1 1 No 1 1

Yes 0.82  0.50-1.36 0.85 0.41-1.77 Yes 0.63 0.33-1.20 1.10  0.46-2.61

*Statistically significant difference, p <0.05
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*Statistically significant difference, p <0.05
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among normal older adults (univariate regression analysis
OR, =2.03; multivariate regression analysis OR,=2.59).
The odds of ISH among obese older adults was higher than
that the odds ISH among normal older adults (multivariate
regression analysis OR, =2.20). The odds of ISH among
older adults with abdominal obesity was higher than that
among older adults with non-abdominal obesity (univariate
regression analysis OR; =1.79). These factors were statisti-
cally significant (p <0.05).

4 Discussion

One of the biggest health issues worldwide is HT, and the
HT prevalence significantly varies between different coun-
tries and regions. The overall prevalence of HT in the elderly
in our study was 62.15%, this was much higher than that in
the previous reports done in other regions in the northern of
Vietnam: 49.8% in Thanh Xuan commune of Soc Son dis-
trict [25] and 39% in three communes of Ba Vi district [26].
This result was also significantly higher prevalence of HT
than in other regions of Vietnam: 61% in Tra Vinh province
[27], 48.9% in Thuy Van communes of Huong Thuy district
[28], 48.6% in My Tho city [29], and 45.6% in Vietnam [19].
The explanation for this may be due that Kim Binh and Xuan
Quang are two low economic communes in a mountainous
district of Vietnam, with limited infrastructure and difficult
access to health services. In particular, the majority of popu-
lation in this area is ethnic minorities; therefore, the locals
are not fully aware of the dangerous risks of HT. A study
conducted in low-and middle-income countries (LMICs)
in 2014 reported that the incidence of HT in LMICs was
from 32.3% to 77.9% [30]. The figure for HT in our study
is consistent with this range because Vietnam also is one of
the LMICs countries. It was shown in the present study that
the figures for HT decreased by grade 1, grade 2 and grade
3 respectively. This finding was consistent with previous
studies among older adults in Vietnam [25, 26, 31].

The univariate and multivariate regression analysis indi-
cated that odds of HT among the elderly aged 70-79 and
> 80 had statistically significantly higher than that among
elderly people aged 60—69. A report conducted on 45 coun-
tries also suggested that older age might be consistent pre-
dictor of HT across LMICs, due to that prevalence estimates
of HT were significantly higher in older adults compared
to younger adults. Therefore, we may accept that a major
predictor of BP in many different countries and regions is
aging [32] and our findings was consistent with other stud-
ies [25, 33-36], confirming a positive association between
aging and HT.

In terms of job, the HT prevalence in the older people
working in agriculture was more likely to that in the locals
doing other jobs. However, the previous studies in Vietnam

done by Minh HV et al., indicated that farmers had lower
risk of cardiovascular diseases (CVD) compared to other
groups [37, 38]. This difference might be due to the fact
that our study only focused on people aged 60 years and
over, while Minh HV studies was conducted in population
at the working age.

HT and ethnicity are the health-related issues that are
increasingly attracted more attention in Vietnam. Only in
Tay group, half of study subjects had HT. Particularly, our
data showed that the HT prevalence of Tay ethnic group
(47.6%) was considerably high compared to figure for Tay
ethnic group in Bac Can province in 2009 (15%) [39]. The
prevalence of HT in the present study was also signifi-
cantly higher in Tay ethnic group than that in other ethnics
in previous studies in Vietnam; 26.7% among the Ede [40],
19.2% among Thai [41], 38.9% among Khmer [42], 18.7%
among Nung [43] and 2.20% among K’Ho [44]. The dif-
ference of prevalence rates observed between the present
study and other studies could be due to social and cultural
differences and changes in dietary and lifestyle. Our find-
ings indicated that the elderly belonging to Kinh ethnic-
ity and others had significantly less odds of ISH than the
elderly belonging to Tay ethnic group. These are remark-
able findings to have suitable intervention policies for HT
among Tay ethnic group in two study communes.

It was shown that the figure for HT among obese older
adults classified by BMI was the highest, at 82.98%. Our
result indicated that the odds of HT among obese older
adults was remarkably higher than that among normal
older adults. A study in Korea found that there was a
causal association between HT and obesity by BMI classi-
fication [45]. Ledoux et al. [46] found that HT prevalence
among abdominal obese older adults was much higher than
that among non-abdominal obese older adults, at 61.28%
and 48.47% respectively. The odds of HT among older
adults with abdominal obesity was higher than that among
older adults with non-abdominal obesity. A study by Xin-
gang Zhang et al. reported that abdominal obesity also
had an increased risk of HT among rural Chinese women.
Moreover, other studies showed that abdominal obesity by
WHR was considered as a better key indicator of assessing
CVD than BMI [47, 48].

Rather than a normal physiological state in older peo-
ple, suffering from ISH for a long period of time can lead
to increase the risk of cardio-and cerebrovascular events.
ISH prevalence among all of the respondents was 22.88%,
which was much higher than that reported in a study in Ba
Vi which belonged to the Northern Mountainous region in
Vietnam (19.2%) [26]. In contrast, this present result was
lower than the figures for ISH in researches done in other
countries and regions: 24.5% in China [49] and 38.5% in
Ivory Coast [50].
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This study shows that the ISH prevalence rose with aging,
it is consistent with previous studies [51, 52]. The univariate
and multivariate regression analysis were also given that
the ISH prevalence positively associated with age (p <0.05).
The incidence of ISH in the elderly aged 70-79 years and
> 80 years were significantly higher than that that among
elderly aged 60—69 years. This ISH prevalence is in line
with that ISH is often typified as an aging phenomenon as
the increase of SBP [53, 54]. In addition, ISH was given to
become the primary form of HT after the age of 50 [55].

The multivariate regression analysis suggested that it
might be positively associated between ISH prevalence and
overweight or obesity by BMI among older adults. In par-
ticular, overweight was also statistically significant in uni-
variate analysis (p <0.05). The result from a China reported
that either overweight or obesity had a strong effects on ISH
prevalence using normal BMI as a reference (OR =1) [56].
Thus, the impact of overweight or obesity by BMI classifica-
tion on the prevalence of ISH continued to exist obviously,
suggesting that the control of body weight is a momentous
method that may prevent ISH among older adults in these
communes. Moreover, our result also indicated that the odds
of ISH among older adults with abdominal obesity was sta-
tistically significantly higher than that among older adults
with non-abdominal obesity in univariate regression analysis
(OR,;=1.79) (p<0.05), while this association was not sta-
tistically significant in multivariate regression analysis. This
correlation in this study might be acceptable. A study done
by Xingang Zhang reported that the HT prevalence and its
subtypes increased with a rise of BMI and WC, particularly,
an ISH prevalence was more common in obese individuals
defined by WC [57].

This research is the first of its kind to present the HT prev-
alence and its associated factors among adults aged 60 years
and older in Chiem Hoa district belonging the Northern
Mountainous region of Vietnam. The findings from this
study have some meaningful policy implications. First, for
the grassroots health sector, it provide important evidence in
the HT prevention, suggesting promoting targeted interven-
tions as well as mobilizing the ethnic community’ partici-
pation, especially Tay ethnic group living most in this area.
Second, the health sector at the provincial and central level,
should consider making priority policies for elderly people
in mountainous areas, providing appropriate resources to let
older adults improve their own health, and developing public
health education and communication programs. However,
our work has some limitations which should be considered
while interpreting the results. This was a cross-sectional
study which does not enable to determine any causal rela-
tions between associated factors and the development of HT.
Research with the appropriate design is required to explore
if any cause-and-effect relationship exists. Furthermore, we
could not assess the cultural aspects related to HT such as
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acceptability and attitudes of the elderly and their families
towards HT in this study.

5 Conclusion

Our data showed a high prevalence of HT in the elderly
in studied area. The risk factors for HT and ISH among
studied subjects included age groups, ethnic groups, BMI
and WHR. Hence, these findings are important for policy-
making related to launch public health prevention and con-
trol campaigns for HT among older adults in the northern
mountainous region of Vietnam.
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