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Introduction
In low- and middle-income countries, the health burden of chronic noncommunicable
diseases (NCDs) have been increasing,1 including in Southeast Asian countries, such
as in Laos.2 NCDs and their risk factors, such as hypertension, stroke, and diabetes,
are largely contributing to morbidity and mortality of the Lao population.3–5 In a 2008
Lao STEPS survey, conducted only in one municipality (Vientiane), a hypertension
prevalence of 22.3% among 25- to 64-year olds (24.9% among men and 20.5% among
women) was found.3 There is a lack of national data on the prevalence and associated
factors of hypertension in Laos.
Increasing trends have been shown in the prevalence of hypertension in high-,
middle-, and low- income countries.2 Between 1975 and 2015, “mean SBP might have
increased in men and women in southeast Asia”.6 In southeast Asia, three-quarters or
more of the rise in raised blood pressure is attributable to population growth and aging,
and the remainder is due to an increase in prevalence.6 In other national populationbased surveys in Southeast Asia, the prevalence of hypertension was in Cambodia
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Aim: The aim of this study was to determine the national prevalence of hypertension and its
awareness, treatment, and control in Laos.
Methods: A national cross-sectional study was conducted in 2013. Using stratified cluster
random sampling, 2,543 individuals aged 18–64 years were included from Laos. According to
WHO STEPS methodology, questionnaire interview, anthropometric and blood pressure measurements, and biochemistry tests were conducted. Logistic regressions were used to estimate the
determinants of hypertension (SBP [and/or DBP] ≥140 [90] mmHg or use of antihypertensive
medications).
Results: Overall, 20.0% of the population had hypertension, 18.5% among men and 21.1%
among women. Among hypertensives, 29.4% were aware, 18.2% were currently using antihypertensive medication, and 16.7% had controlled their blood pressure (<140 mmHg SBP and
DBP <90 mmHg). In fully adjusted models in both men and women, older age and general
obesity were positively associated with hypertension. In addition, among men having raised
cholesterol and completed primary education, and among women central obesity and hazardous
or harmful alcohol users were positively associated with hypertension.
Conclusion: The study found a significant prevalence of hypertension and low awareness,
treatment, and control rates of hypertension among adults in Laos.
Keywords: hypertension, awareness, treatment, control, determinants, population survey, Laos
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15.3% (25–64 years in 2010),7 in Malaysia 43.5% (≥30 years
in 2011),8 in Myanmar 30.1% (15- to 64-year olds in 2009),9
in Sri Lanka 23.7% (≥18 years in 2005–2006),10 Thailand
22.0% (15 years and older in 2004),11 and Vietnam 25.1%
(≥25 years in 2002–2008).12
Although hypertension is a preventable disease, recent
studies found, however, a low prevalence of antihypertensive
medication treatment. In the 2008 Lao STEP survey, 83.8% of
the people diagnosed as hypertensive were not on medication.3
In the previously reported national population-based surveys in
China, 42.6% were aware of their hypertension status and 34.1%
received antihypertensive treatment,13 in Iran 34% were aware
and 24.8% were treated,14 in Thailand 30.2% were aware,11 and
in Vietnam 48.4% were aware and 29.5% received treatment.12
In a community study with participants (35–70 years) from 17
mainly low- and middle-income countries, 46.5% were aware
of their hypertension diagnosis and 32.5% were treated.15 These
studies indicate the very important need for the improvement
in the diagnosis and treatment of hypertension.15
Various risk factors have been found to be linked with
hypertension, including socio-demographics (older age,
women or men, lower education level, lower household
income),9–12,14–16 urban residence,9,12 and other risk factors
including body weight status and health risk behavior and psychosocial stress and support. Higher body mass index (BMI)
has been found to be positively9,13,15–17 and underweight status
negatively10 associated with hypertension. Other metabolic
risk factors for hypertension include diabetes17–19 and dyslipidemia or low high-density lipoproteins.19,20 Various dietary
behaviors, including insufficient fruit and vegetable intake,21–23
and consumption of fatty foods24,25 and fast foods26 increased
the odds of having hypertension. A number of studies found
an association between physical inactivity,9,13,27 smoking,28
problem, or habitual drinking13,29 and hypertension. The aim
of this study was to assess the prevalence of hypertension and
its awareness, treatment, and control in Laos.

Methods
Study design and participants
A multi-stage cluster survey (villages and urban/rural) using
WHO STEPS methodology was conducted among adults
(18–64 years) in Laos in 2013; the response rate was 98%.
More details regarding the survey are discussed in a study
by Vonglokham et al.30
Written informed consent was obtained from study
participants and the research protocol was approved by the
“National Ethical Committee for Health Research” (Deliberation No 019/NECHR of 03 January, 2013) in Laos.
28
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Measures
According to WHO STEPS methodology,31 interviews,
anthropometric and blood pressure measurements, and
biochemistry tests were conducted.30 Interview questions
included dietary behavior (fruit and vegetable consumption),
alcohol use, tobacco use, physical activity, and sociodemographic variables. Based on the “Global Physical Activity
Questionnaire”,32 the levels of physical activity were classified into low, moderate, and high. Participants consuming >7
(women) or >14 (men) standard alcoholic units in the past
week were considered hazardous or harmful alcohol users.33
BMI was classified according to Asian criteria: normal
weight (18.5 to <23.0 kg/m2), overweight (23.0 to <25.0 kg/
m2), and obese (25+ kg/m2).34 Central obesity was classified
as “waist circumference (WC) 90 cm or more in men and
80 cm or more in women”.35 Each of the three SBP and
DBP readings were averaged arithmetically. Hypertension
was defined as “SBP ≥140 mmHg and/or DBP ≥90 mmHg
or where the participant is currently on antihypertensive
medication”.36
Raised cholesterol was classified as “raised fasting
total cholesterol ≥5.0 mmol/L or currently on medication
for raised cholesterol”.30 Raised fasting blood glucose was
classified as “blood glucose ≥6.1 mmol/L and/or on diabetes
medication”.30

Data analysis
Post-stratification weighting accounted for population distribution by districts, gender, and age groups from the national
population census projection for 2012 based on the Laos
National Census conducted in 2005.30 Individual weight was
determined with the inverse of the probability of selection
for each respondent, which was considered as the weight for
the individual household.30
Descriptive statistics on frequency, weighted prevalence,
and 95% CI was used for sociodemographic and risk factor variables. Logistic regression was performed to assess
associations between sociodemographics, health variables,
and prevalence of hypertension. All analyses were adjusted
for the multi-stage sampling design and conducted with
STATA software version 14.0 (StataCorp LLC, College
Station, TX, USA).

Results
Sample characteristics
The total sample included 2,543 individuals aged 18–64 years
(women, 59.3%; mean age, 38.7 years, SD =12.8) from Laos.
Overall, 20.0% of the population had hypertension, 18.5%
Vascular Health and Risk Management 2019:15
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among men and 21.1% among women, 8.0% among 18- to
24-year olds and 33.8% among 55- to 64-year olds. Among
hypertensives, 29.4% were aware that they had hypertension,
which was higher in women (32.0%) than in men (25.0%). Of
the population with hypertension, 18.2% were currently using
antihypertensive medication, and 16.7% had controlled their
blood pressure (<140 mmHg and DBP <90 mmHg). Mean
SBP was 3.7 mmHg higher for men than for women, while
mean DBP was 1.2 mmHg higher for women than for men.
The prevalence of BMI obesity as well as central obesity

was higher in women (28.0% and 39.4%, respectively) than
in men (21.4% and 13.0%, respectively), while the current
tobacco use prevalence was significantly higher in men
(56.3%) than in women (18.5%) (Tables 1 and 2).
Only 39.9% of the population sample indicated that
they had ever their blood pressure measured by a healthcare
worker; this rate increased from 29.4% among 18- to 24-year
olds to 47.7% among 55- to 64-year olds. Of the individuals
aware of their hypertension status, half (49.9%) indicated that
they were currently taking antihypertensive medication; this

Table 1 Sample characteristics
Variables

Variable specification

Total

Men

Women

Sample
Mean age in years (SD)
SBP
DBP
Hypertension
Of hypertensives
Of hypertensives
Of hypertensives
Education

N (%)
Range 18–64, mean (SD)
mmHg, mean (SD)
mmHg, mean (SD)
%
Aware, %
Treated, %
Controlled, %
None/less than primary, %
Primary, %
Secondary or more, %
Never married, %
Married or cohabiting, %
Separated/divorced/widowed, %
Employed, %
Not employed, %
Lao-Tai, %
Other, %
Rural, %
Urban, %

2,543
38.7 (12.8)
119.5 (19.1)
77.0 (12.5)
20.0
29.4
18.2
16.7
41.8
27.3
30.8
10.5
86.2
3.3
41.6
58.4
73.0
27.0
67.7
32.3

1,003 (40.7)
39.9 (13.3)
121.7 (18.3)
76.3 (12.0)
18.5
25.0
13.8
17.3
30.5
29.7
39.8
11.7
86.8
1.5
44.8
55.7
70.7
29.3
67.5
32.5

1,540 (59.3)
38.0 (12.4)
118.0 (19.4)
77.5 (12.8)
21.1
32.0
20.8
16.4
49.7
25.7
24.6
9.8
85.8
4.5
39.8
60.2
74.7
25.3
67.8
32.2

Normal, %
Underweight, %
Overweight, %
Obese, %
Waist circumference (≥90 cm in
men and ≥80 cm in women), %
<5 servings/day, %
Once or more/week, %
Used for meals, %
Low, %
Moderate, %
High, %
High (≥7.5 hours/day), %
Current, %
Problem use, %
%

47.5
9.7
17.5
25.3
28.7

53.4
8.6
16.6
21.4
13.0

43.5
10.4
18.1
28.0
39.4

<0.001

86.9
28.8
67.6
13.0
21.8
65.2
3.8
33.8
3.6
22.9

86.9
32.1
66.1
6.4
14.5
79.1
2.5
56.3
5.2
15.1

86.9
26.5
68.7
17.5
26.8
55.7
4.7
18.5
2.5
28.2

0.976
0.011
0.245
<0.001

%

7.3

5.7

8.4

0.019

Marital status

Employment status
Ethno-linguistic group
Residence
Body weight status and health
behavior
Body mass index

Central obesity
Fruit and vegetable consumption
Had meals prepared outside home
Vegetable oil
Physical activity

Sitting
Tobacco use
Alcohol use
Raised cholesterol (≥5.0 mmol/L)
or medication
Raised fasting blood glucose (≥6.1
mmol/L) or medication
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P-value
<0.001
0.004
0.003
0.168
<0.001
<0.001
0.822
<0.001

0.002

0.078
0.088
0.906

<0.001

0.030
<0.001
<0.002
<0.001
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was above 60% among 18- to 24- and 55- to 64-year olds,
while this was only 26.7% among 35- to 44-year olds. More
than 65% of participants being aware of their hypertension
status were given advise to reduce salt, lose weight, and start
or do more exercise, while only 44.2% overall and 14.7%
among 25- to 34-year olds had been advised to stop using
tobacco. More than one in four (26.7%) of the participants
who were aware of their hypertension status had ever consulted a traditional healer for their hypertension problem, and
12.8%, in particular among older age groups, were currently
taking a herbal or traditional remedy for their hypertension.
Among participants who were using antihypertensive medication, overall only 17.1% were controlled; this was the highest
among 25- to 34-year olds (40.1%) and lowest among 35- to
44-year olds (0.0%) (Table 3).

Table 2 Prevalence of hypertension by age and sex
Variables

Men

Women

Age in years

N (%)

n (%)

n (%)

18–24
25–34
35–44
45–54
55–64
All

30 (8.4)
73 (12.0)
129 (20.7)
147 (27.5)
119 (33.8)
498 (20.0)

11 (8.2)
18 (8.8)
42 (17.8)
58 (26.0)
50 (30.7)
179 (18.5)

19 (8.6)
55 (13.9)
87 (22.4)
89 (28.6)
69 (37.2)
319 (21.1)

Table 4 shows associations (ORs) between independent
variables and the prevalence of hypertension among men and
women, separately. In fully adjusted models for both men
and women, older age and general obesity were positively
associated with hypertension. In addition, among men having
raised cholesterol and having completed primary education,
and among women central obesity and hazardous or harmful
alcohol use were positively associated with hypertension
(Table 4).

Discussion
In this first nationally representative population-based survey
on hypertension in Laos, the prevalence of hypertension in
adults (18–64 years) was 20.0% in 2013, which is similar to
the prevalence among 25- to 64-year olds in the 2008 Lao
STEP survey in nine health districts of Vientiane Capital City
(22.3%).3 This figure is lower than in the Myanmar survey
in 2009 of 30.1% in 15- to 64-year olds,9 22.0% in Thailand
(15 years and older in 2004)11 and the China survey in 2010
of 29.6% in individuals 18 years and older,13 and the global
adult (≥20 years) prevalence in low- and middle-income
countries (31.5%),37 similar to the prevalence of hypertension
in Iran (25- to 64-year olds),14,38 Sri Lanka (≥18 years),11 and

Table 3 Awareness and treatment pattern for hypertension by age group among 2,543 adults in the Laos STEPS Survey, 2013
Total sample

Ever blood pressure measured by healthcare worker
Ever previously diagnosed with raised blood pressure or
hypertension
Hypertension measured
Hypertension measured and/or treated
Of hypertensives
Aware
Treated (drugs, medication)
Controlled
Aware of hypertension
Treated (drugs, medication)
Advice to reduce salt
Advice or treatment to lose weight
Advice or treatment to stop smoking
Advice to start or do more exercise
Ever traditional healer
Currently taking herbal or traditional remedy
Of treated
Controlled

30
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Age groups in years

P-value

Total

18–24

25–34

35–44

45–54

55–64

(%)

(%)

(%)

(%)

(%)

(%)

39.9
8.9

29.4
3.4

34.2
4.7

42.8
7.5

45.7
13.0

47.7
18.0

<0.001
<0.001

16.7
20.0

5.3
8.4

9.2
12.0

17.3
20.7

23.8
27.5

30.2
33.8

<0.001
<0.001

29.3
18.2
16.7

5.4
5.4
37.8

19.5
14.4
24.0

19.8
6.5
16.4

36.0
21.8
13.5

42.9
30.8
10.6

<0.001
<0.001
0.006

49.9
72.6
72.6
42.2
65.4
26.7
12.8

62.7
67.6
89.9
36.7
73.6
18.9
0.0

40.3
53.8
58.6
14.7
46.0
17.4
0.0

26.7
65.8
66.6
37.3
62.3
32.7
22.6

51.6
81.2
76.3
47.7
76.2
26.7
12.1

64.3
76.3
74.4
52.9
61.6
28.3
15.5

0.011
0.141
0.286
0.043
0.188
0.738
0.090

17.1

21.2

40.1

0.0

18.7

13.4

0.251
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Table 4 Predictors of hypertension by gender
Variables

Men

Women

COR (95% CI)

AOR (95% CI)

COR (95% CI)a

AOR (95% CI)b

1 (Reference)
2.63 (1.64, 4.25)***
4.92 (3.03, 7.98)***

1 (Reference)
1.86 (1.07, 3.26)*
3.66 (1.98, 6.76)***

1 (Reference)
2.22 (1.52, 3.24)***
4.07 (2.78, 5.96)***

1 (Reference)
1.70 (1.13, 2.55)
3.12 (2.04, 4.76)***

1 (Reference)
2.50 (1.46, 4.28)***
2.37 (1.40, 4.01)***
1.61 (1.08, 2.41)*

1 (Reference)
2.02 (1.12, 3.64)*
1.84 (0.95, 3.57)
0.95 (0.59, 1.52)

1 (Reference)
0.90 (0.65, 1.24)
1.08 (0.77, 1.49)
1.04 (0.78, 1.39)

---

---

1 (Reference)
2.43 (1.20, 4.91)*
3.95 (1.07, 14.52)*
2.78 (1.79, 4.30)***
2.08 (1.39, 3.12)***

1 (Reference)
1.22 (0.50, 3.01)
2.40 (0.68, 8.81)
1.36 (0.77, 2.40)
1.36 (0.88, 2.12)

1 (Reference)
2.14 (1.10, 4.16)*
4.43 (1.95, 10.07)***
1.82 (1.27, 2.62)***
1.52 (1.12, 2.07)**

1 (Reference)
1.14 (0.56, 2.33)
1.84 (0.74, 4.61)
1.18 (0.80, 1.73)
1.26 (0.90, 1.75)

1 (Reference)
0.60 (0.18, 1.95)
2.53 (1.60, 4.03)***
4.55 (2.73, 7.56)***
4.63 (2.91, 7.36)***
0.74 (0.44, 1.25)
1.35 (0.90, 2.03)

1 (Reference)
0.61 (0.18, 2.04)
2.44 (1.48, 4.02)***
2.42 (1.19, 4.92)*
1.63 (0.87, 3.06)
-----

1 (Reference)
0.62 (0.32, 1.23)
1.82 (1.21, 2.74)**
3.82 (2.73, 5.34)***
3.66 (2.80, 4.79)***
1.22 (0.78, 1.91)
1.11 (0.81, 1.53)

1 (Reference)
0.60 (0.29, 1.24)
1.38 (0.86, 2.15)
2.03 (1.27, 3.22)**
1.83 (1.25, 2.67)**
-----

1 (Reference)
3.18 (1.57, 6.45)***
1.59 (0.72, 3.54)
0.64 (0.46, 0.91)*
1.86 (0.76, 4.57)
0.73 (0.51, 1.02)
1.15 (0.56, 2.39)

1 (Reference)
2.16 (0.99, 4.72)
1.72 (0.76, 3.93)
1.01 (0.64, 1.58)
-------

1 (Reference)
1.67 (1.01, 2.73)*
1.32 (0.74, 2.35)
0.69 (0.36, 1.31)
1.32 (0.69, 2.54)
0.73 (0.48, 1.10)
2.84 (1.22, 6.55)*

1 (Reference)
1.14 (0.69, 1.88)
1.26 (0.70, 2.26)
------3.14 (1.36, 7.24)**

3.47 (2.24, 5.37)***
1.56 (0.78, 3.09)

1.67 (1.03, 2.76)*
---

2.16 (1.61, 2.88)***
2.69 (1.71, 4.18)***

1.36 (0.97, 1.89)
1.53 (0.92, 2.56)
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a

Sociodemographics
Age in years
18–34
35–49
50–64
Education
No formal education/less than primary
Primary
Secondary or more
Employed (base = not employed)
Marital status
Never married
Married or cohabiting
Separated, divorced, widowed
Ethno-linguistic group (Lao-Tai) (base = other)
Urban residence (base = rural residence)
Body weight status and health behavior
Body mass index
Normal
Underweight
Overweight
Obese
Central obesity
Fruit and vegetable consumption (<5 servings)
Meals prepared outside home (once or more/week)
Oil or fat used for cooking
None
Vegetable oil
Lard or suet, butter or ghee
Physical activity (high) (base = low/moderate)
High sitting time
Current tobacco use
Hazardous or harmful alcohol use
Biochemical
Raised cholesterol (≥5.0 mmol/L) or medication
Raised fasting blood glucose (≥6.1 mmol/L) or medication

b

Notes: aAdjusted for age; badjusted for all covariates. ***P<0.001, **P<0.01, *P<0.05.
Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio.

Vietnam (≥25 years),12 but higher than in Cambodia (15.3%
in 25- to 64-year olds).7
Of those who had hypertension, only 29.3% were aware
and 18.2% were using antihypertensive medication. Similarly,
among 25- to 64-year-old hypertensives in the 2008 Lao
STEP survey in nine health districts of Vientiane Capital
City, 16.2% were on antihypertensive medication.3 The
proportion of awareness was lower in this study compared
to figures reported from China,13 Vietnam,12 and globally in
low- and middle-income countries,15,37 and the proportion of
reported treatment was also significantly lower in this study
than in other countries, including China,13 Iran,14 Vietnam,12

Vascular Health and Risk Management 2019:15

and globally in low- and middle-income country studies.15,37
The awareness and treatment of hypertension was in this
study greater among women than men, as reported previously.16 These results suggest that awareness and treatment
of hypertension needs to be strongly improved, particularly
among men.
This study found, in agreement with various s tudies,9–12,14–16
that older age (among both men and women) was associated
with hypertension. Previous studies9,12 found an association
between urban residence and hypertension, while this study
found this association only in bivariate analysis. Regarding
weight variables, general obesity increased the odds of having
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hypertension in men and women. The relationship between
obesity and hypertension has been confirmed in several previous studies.9,13,15–17 Obesity may be associated with hypertension independently but it could also be mediated through
unhealthy diet and inadequate physical activity.14 Other
metabolic risk factors for hypertension include diabetes17–19
and dyslipidemia,19,20 while in this study only in bivariate
analysis among women an association between diabetes
and hypertension was found, and among men an association
between dyslipidemia and hypertension was found.
As found in a number of previous studies,9,13,27 bivariate analysis in this study also indicated that high physical activity among
men but not among women was negatively associated with
hypertension. The elevated blood pressure among the women
participants of the study may not be attributable to physical
inactivity but might be related to other factors such as obesity.39
Unlike previous studies,21–26 this study did not find an
association between fruit and vegetable, saturated fat, fast
food consumption (having meals prepared outside the home)
and hypertension. Current tobacco use is a significant risk
factor for hypertension.28 However, in this study no association was found. It is possible that the impact of current
tobacco use on hypertension is delayed, and thus, current
tobacco use may not be closely correlated with hypertension.40 In a “life-course impact of smoking on hypertension”
study, Gao et al40 found that current number of cigarettes
smoked per day was negatively associated with the risk of
hypertension; however, the increase of “life-course-adjusted
number of cigarettes smoked per day” was associated with
higher risks of hypertension. This study found, in agreement
with previous studies,13,29 that hazardous or harmful alcohol
use was among women was associated with hypertension.

Limitations
Apart from blood chemistry, blood pressure, and anthropometric assessments, a study limitation was that the information assessed by questionnaire was based on self-report.
Certain behaviors, such as substance use, may have been
over- or under-reported. This study was cross-sectional,
which hinders to establish causal relationships between
risk factors and the development of hypertension. Another
limitation was that salt intake, which is a determinant of
hypertension, was not assessed in this study.

Conclusion
The study found a significant prevalence of hypertension in
a representative sample of the general adult population in
Laos. Less than one-third of hypertensives were aware and
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a minority were treated and controlled. Several risk factors,
including sociodemographic variables (older age, completion of primary school), body weight status (obesity), health
behavior (hazardous or harmful alcohol use), and raised
cholesterol levels have been identified, which can facilitate
in guiding hypertension control programs. Interventions
strategies that operate at multiple levels are needed that can
increase awareness of hypertension, access to high blood
pressure treatment, and community-wide health promotion
interventions that were identified and known to be effective in reducing high blood pressure levels. Future studies
may want to include additional measures such as salt intake
consumption.
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