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ABSTRACT 
Background: In the context of transitional Vietnam, hypertension has been 
shown to be one of the ten leading causes of morbidity and mortality in 
hospitals. However, population-based data on hypertension are to a large extent 
lacking. This thesis aims to characterise the current epidemiology of 
hypertension in the adult Vietnamese population and provide preliminary 
evidence for developing effective community-based hypertension management 
programmes nationwide.  
Methods: The study was conducted during 2002-2010. It includes two national 
surveys of the adult population aged 25 years and older, randomly selected in 
eight provinces in different regions of Vietnam, as well as a community-based 
programme on hypertension management in two communes of Bavi district. The 
survey on hypertension and associated risk factors, which included 9,832 adults, 
applied the WHO STEP-wise approach. The survey on hypertension-related 
knowledge and health seeking behaviour included 31,720 adults, using a 
structured questionnaire. For the community-based study, three-year follow-up 
data on 860 hypertensives was used to assess the effectiveness of the 
hypertension control model.  
Main findings: Hypertension prevalence was high (overall 25.1%, 28.3% in 
men and 23.1% in women). The proportions of hypertensives aware, treated and 
controlled were unacceptably low (48.4%, 29.6% and 10.7% respectively). Most 
Vietnamese adults (82.4%) had good knowledge about high blood pressure. 
People received their information on hypertension from mass media 
(newspapers, radio, and especially television). Most people would choose a 
commune health station (75%) if seeking health care for hypertension. The 
programme on hypertension control was able to run independently at the 
commune health station. Severity of hypertension and effectiveness of treatment 
were the main factors influencing people’s adherence to the programme. The 
hypertension control programme successfully reduced blood pressure (systolic 
blood pressure: -2.2 mmHg in men and -7.8 mmHg in women; diastolic blood 
pressure: -4.3 mmHg in men and -6.8 mmHg in women), the estimated CVD 10-
year risk (-2.5% in women), and increased the proportions of treatment (22% in 
men and 13.6% in women) and control (11% in men and 17.3% in women) among 
hypertensive people.  
Suggestions for hypertension control: (1) Address the general population 
by developing community interventions, particularly salt reduction; (2) Provide 
interventions to individuals at high risk of a CVD event, including multi-drug 
treatment within patient-centred primary health care. (3) Set up a hypertension 
care network based in the existing health care system; (4) Improve and 
strengthen capacity and skills of medical staff in cardiac care, particularly staff at 
primary care level. 

Keywords: Hypertension, risk factor, community, programme, Vietnam 
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PROLOGUE  

I graduated as a general medical doctor in 1992 at Hue Medical University in 
central Vietnam. As I could not get a job, with my family's encouragement I 
decided to continue studying medicine at Master’s level. At that moment, Hue 
Medical University had no training at that level, so I took the examinations for 
medicine at Master’s level at Hanoi Medical University. I was fortunate to be one 
of four candidates who passed the Master's examination in internal medicine. 
When I was a medical student, I was very interested in cardiology. So I asked to 
do my Master’s thesis on echocardiography. Completing medicine at Master’s 
level in Cardiology in early 1997, shortly after that I got married and at the end of 
1997, I was lucky to get a fellowship in Cardiac Intensive Care and 
Echocardiography in France. 

A first view of modern medicine in a developed country has given me new 
insights into patient care and health care systems. Besides curative therapy, 
patients are guided thoroughly and given details about preventive measures as 
well as non-pharmacological therapy that could prevent complications and avoid 
relapses. Patients are cared for and closely monitored at all levels of the health 
care system. Patients who are discharged and return home, in addition to 
prescriptions, always have a letter summarizing their illness and treatment at 
hospital for their family physicians. So, patient would continue to be monitored 
and cared for by family doctors, as well as getting the right treatment in hospital. 
And if patients have any new events, the family doctors send them back to the 
specialists (e.g. cardiologists) along with a summary of their illness. This was my 
first experience of primary health care.  

Returning to Vietnam in early 1999, I was appointed to work at Vietnam 
National Heart Institute (VNHI), Bach Mai Hospital as a cardiologist and an 
echocardiographer. I presented my thoughts on cardiac care in the health care 
system in France to our leaders. In 2000, along with clinical work, I was 
assigned to do more work as secretary of the Prevention and Control Programme 
for Cardiovascular Diseases (CVD), collaboration between VNHI, the 
Vietnamese Ministry of Health and the WHO Representative’s office in Hanoi.  

In the years 2000-2001, we found that the CVD pattern had changed. In the 
speciality morning meetings, medical students reported more and more new 
cases with hypertension-related stroke, myocardial infarction, or aortic 
aneurysm. Everyday we hear “the melody” repeated in students’ reports as: 
"Patient with a history of hypertension over 10 years, no regular treatment, early 
yesterday morning had a headache and right hemiplegia. The family brought the 
patient to hospital and the patient was diagnosed with a stroke"; or "A man with 



 

v 

a history of smoking for more than 30 years, well-known hypertension over 5 
years but no treatment, yesterday afternoon suddenly had severe left chest pain, 
was brought into the emergency hospital and was diagnosed with acute 
myocardial infarction”, etc. I remember when I was a medical student; we only 
saw 1 or 2 cases of acute myocardial infarction per year. Starting from the 
current hypertension-related CVD situation and for understanding the 
hypertension situation nationwide, VNHI, having responsibility as the leading 
national institution for preventing and controlling CVD, proposed a national 
survey on hypertension and its risk factors. As programme secretary, I was 
looking for young colleagues for the survey and I met Doctor Quang, who was a 
resident in cardiology. In addition to clinical work, we participated in the 
national survey on hypertension and its risk factors in 8 provinces around 
Vietnam from 2001 to 2008 and worked as the principal investigators, 
surveyors, and supervisors. With the enthusiastic support of experts from WHO, 
we learned and gained a lot of experience in planning, preparing, organising and 
evaluating a population-based nationwide survey. 

Seeing hypertensive patients treated at our Institute every day for 
complications due to uncontrolled high blood pressure and bad habits, we 
thought that it was necessary to have a national programme for preventing and 
controlling hypertension. Moreover, hypertensive patients coming from other 
provinces could result in work overloads for central hospitals. According to our 
experience, these outpatients could be treated at commune health stations, or by 
family doctors. On the other hand, the preliminary results of survey on 
hypertension showed that the prevalence of hypertension was high and there 
were a lot of moderate and severe hypertensives who needed drug therapy. We 
could not treat all these patients while sitting in hospitals. We asked ourselves 
many questions. How could we get information about the current hypertension 
situation on a national scale? How could hypertensive patients be treated close 
to where they live, without needing to come to provincial or central hospitals? 
How could medical staff at the local level provide cardiac care services for people 
in their catchment areas? How could we get qualitative evidence on the 
effectiveness of a community-based management programme on hypertension? 
How could such a programme function in the context of very limited budgets for 
health care in general and for prevention of CVD in particular? 

In 2005, under the support and encouragement of VNHI’s leaders, I and 
Doctor Quang developed the project "Comprehensive hypertension management 
in Vietnam" and sent it for funding at Department of Epidemiology and Public 
Health at Yale University, USA, within the framework of preventing and 
controlling chronic diseases worldwide. Due to lack of experience and knowledge 
of epidemiology and public health, the project was not satisfactory and was not 
approved.  
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In 2006, another opportunity came to us when our VNHI Director, Professor 
Nguyen Lan Viet, was appointed Rector of Hanoi Medical University and became 
Director of the Health System Research Programme (HSRP), a cooperation 
between Vietnam and Sweden. Professor Viet supported and encouraged us to 
present our project on hypertension management to HSRP. He advised us that 
based on the project we could develop our PhD studies. In April 2006, I showed 
my PhD study proposal to Professor Vinod Divan and Professor Nguyen Thi Kim 
Chuc, the joint coordinators of HSRP. They accepted my proposal. In June 2006, 
I presented my proposal at the Scientific Research Council of Hanoi Medical 
University and in October 2006 at Epidemiology and Global Health, Department 
of Public Health and Clinical Medicine, Umeå University. 

In 2006, I joined HSRP and participated in the fieldwork and hypertension 
control programme of FilaBavi, in Bavi District, since then. The courses I took in 
Umeå helped me to understand thoughtfully the processes of studying and 
evaluating results, not only for quantitative parts but also qualitative parts. I got 
more knowledge and confidence to carry out surveys or interventions in the 
community as well as perceiving the importance of, and the interactions 
between, public health, clinical and academic activities. The knowledge gained 
was used to make suggestions for the community-based studies as well as clinical 
research in our work. To explore more on hypertension and other CVD risk 
factors, I participated in cross-sectional surveys and a cohort study on CVD risk 
factors in Thai Binh province and Hanoi city, in 2009.  

I have grown through my participation in community-based work in Vietnam 
and in PhD studies in Umeå. I have gained insight into the elements involved in 
large public health research projects and health care. With these experiences, I 
have participated in the National Targeted Programme for Preventing and 
Controlling Hypertension from 2008 up to now, worked as the secretary of the 
project, responsible for almost all its activities: project design, mass media 
education on hypertension for the population; education programme for 
improving capacity of local health professionals; carrying out research within the 
project such as national surveys on human resources for CVD prevention and on 
hypertension-related knowledge and health care seeking behaviour.  

The main manifest outcome of a PhD study is the final thesis. When this 
thesis has been defended I hope to continue working in community studies, in 
the National Targeted Programme for Management of Hypertension and in the 
clinical work that I have been part of developing. 
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INTRODUCTION 
 
Hypertension: a major public health challenge worldwide  

Hypertension is an important public health challenge, which affects 
approximately one billion persons worldwide [1]. According to the World 
Health Organization (WHO), hypertension is the leading risk factor for 
mortality (12.7% of deaths attributable) followed by tobacco use (8.7%) and 
high blood glucose (5.8%) [2]. Each year at least 7.1 million people die as a 
consequence of hypertension [3]. The overall average prevalence of 
hypertension in the world was estimated as 35% (37% in men and 31% in 
women) [4]. Hypertension has become a significant problem, being already 
established in high-income countries, and also emerging in many low- and 
middle-income countries (LMICs) experiencing epidemiological transition 
from communicable to non-communicable chronic diseases.  

Increases in rates of hypertension and other cardiovascular diseases, 
representing an emerging public health problem in LMICs, happen as 
populations grow older, become urbanised, and lifestyle changes favour 
sedentary habits, physical inactivity, obesity, increasing alcohol 
consumption and salt intake, among others [1, 3, 5]. Despite effective 
therapies and lifestyle interventions, optimal control of blood pressure (BP) 
remains a challenge for many LMICs, partly due to poor adherence to 
pharmacological and lifestyle therapies [1, 3-5]. Health services need to 
control emerging chronic diseases in LMICs, even though health resources 
are limited and have to be shared with the simultaneous demands of 
continuing infectious diseases. Hypertension represents a key target for 
health services because it can be influenced by both lifestyle and drug-based 
strategies.  

Lifestyle measures for lowering blood pressure, such as reducing salt 
intake and alcohol consumption, increasing physical activity, controlling 
overweight and obesity, avoiding stress, and others, can potentially reduce 
requirements for anti-hypertensive medications and prevent high blood 
pressure from developing in non-hypertensives. These measures are also 
important for controlling other cardiovascular disease (CVD) risk factors, 
which may not be linked to hypertension, such as smoking, 
hypercholesterolaemia, or diabetes, illustrating the importance of a multi-
factorial approach for reducing risk among hypertensives [6-9].  

A variety of models have been proposed to account for lifestyle behaviour 
and sustained changes to them [10-13]. These strategies for behaviour 
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change stress that it is important to understand peoples’ knowledge about 
hypertension and what they believe it may lead to, as well as care-seeking 
behaviour by hypertensive individuals, as a crucial means of understanding 
observed behaviours and guiding behavioural change. A proper assessment 
and understanding of knowledge and health-care seeking behaviour is 
important in chronic conditions such as hypertension, because prevention 
and control necessitate lifelong lifestyle changes [14-18]. 

The benefits of hypertension treatment and control are well-established 
from many previous studies, trials, reports and guidelines in different 
populations, ethnic groups and nations [1, 19-26]. Meta-analysis of 14 
randomised trials for hypertension control by Collins et al. estimated that a 
long-term reduction of 5 – 6 mmHg in blood pressure is associated with 35 – 
40% fewer strokes and 20 – 25% less coronary heart diseases [19]. These 
estimates had very wide confidence intervals and must be used with caution. 
The Seventh report of the Joint National Committee (JNC) on Prevention, 
Detection, Evaluation, and Treatment of High Blood Pressure showed that a 
decrease of systolic blood pressure in the population by 5 mmHg would 
result overall in a 14% reduction in mortality due to stroke, a 9% reduction in 
mortality due to coronary heart diseases, and a 7% decrease in all-cause 
mortality [1]. 

 
What is hypertension? 

According to the 1999 World Health Organization-International Society of 
Hypertension (WHO/ISH) Guidelines for the Management of Hypertension 
[21], hypertension is defined as a systolic blood pressure (SBP) of 140 mmHg 
or greater and/or a diastolic blood pressure (DBP) of 90 mmHg or greater in 
subjects who are not taking antihypertensive medication. For subjects with 
diabetes mellitus, end organ damage or metabolic syndrome, blood pressure 
levels of 130/80 mmHg or greater are defined as hypertension [27-31]. In 
general, the diagnosis of hypertension should be based on at least 2 blood 
pressure measurements per visit and at least 2 to 3 visits; although in 
particularly severe cases the diagnosis can be based on measurements taken 
at a single visit. In epidemiological studies, hypertension is commonly 
defined as SBP/DBP of 140 mmHg or greater and/or 90 mmHg or greater 
measured on one visit, which could overestimate the true prevalence. Blood 
pressure measured on one occasion, however, is far better than self-reported 
hypertension that greatly underestimates the prevalence [1, 30, 31]. 

 
A classification of blood pressure levels in adults over the age of 18 is 

provided in Table 1. 
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Table 1. Definitions and classification of blood pressure (diastolic blood 
pressure) levels (*)  

 
Category Systolic 

blood 
pressure 
(mmHg) 

 

Diastolic 
blood 

pressure 
(mmHg) 

Optimal <120 and <80 

Normal <130 and/or <85 

Pre-hypertension 130 – 139 and/or 85 – 89 

Hypertension stage 1 (mild) 140 – 159 and/or 90 – 99 

Hypertension stage 2 (moderate) 160 – 179 and/or 100 – 109 

Hypertension stage 3 (severe) ≥ 180 and/or ≥ 110 

Isolated systolic hypertension ≥ 140 and < 90 

When a patient’s systolic and diastolic blood pressures fall into different 
categories, the higher category should apply. 

 (*) According to Vietnam Ministry of Health’s Guidelines for Prevention and 
Management of Hypertension [31]. 

 
Prevention and treatment of hypertension 

Prevention 

The prevention and management of hypertension are major public health 
challenges worldwide. Prevention of hypertension may be pursued through 
healthy lifestyle changes. Widespread adoption of healthy lifestyles is critical 
for population prevention of high blood pressure as well as being an 
important part of treatment for those with hypertension. Blood pressure can 
be reduced by lifestyle modifications, which can also reduce or delay the 
incidence of hypertension, enhance the effects of drug therapy, and decrease 
the risk of cardiovascular events [1, 21, 30, 31]. Healthy lifestyle 
determinants for preventing hypertension include weight reduction and 
maintaining normal body weight (BMI 18.5 – 22.9 kgm-2), moderate or 
vigorous physical activity, reduced salt intake, moderate alcohol 
consumption, and adopting a diet high in fruit and vegetables, and lower in 
dairy products, thus reducing intake of saturated and total fat [1, 30-32]. For 
overall cardiovascular risk reduction, smoking cessation is recommended for 
all smokers.  
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Relatively modest weight loss (up to 5 kg) can reduce blood pressure 
and/or prevent hypertension for many overweight individuals [1, 33-35]. 
Physical activity has been shown to reduce mortality in hypertensive 
subjects, and they should be encouraged to find activities of interest. 
Promoting regular physical activity such as brisk walking for at least 30 
minutes on most days can be useful [36-38]. Salt consumption is of major 
importance in the development of hypertension, and salt reduction not only 
prevents high blood pressure developing, but also has been used as a non-
pharmacological therapy for hypertension treatment. Salt intake should be 
reduced to no more than 6 g (2400 mg sodium) per person per day and is 
recommended to be reduced to less than 5 g (2000 mg sodium) per person 
per day [39-41]. A suggested modification of the whole diet is the Dietary 
Approaches to Stop Hypertension (DASH) eating plan, which is a diet rich in 
fruits, vegetables, and low fat dairy products with a reduced content of 
dietary cholesterol as well as saturated and total fat, which could benefit all 
blood pressure levels [1, 30, 41-43]. Alcohol intake exceeding 30g per day 
can cause hypertension, and a primary goal should be to reduce alcohol 
intake in affected persons. Alcohol consumption should be limited to no 
more than two drinks per day in most men and one dink per day in women 
and lighter-weight persons, on the basis that a drink is 300 ml of beer, 150 
ml of wine, or 40 ml of 80-proof spirits [44, 45]. 

There are many barriers to healthy lifestyles ranging from a lack of 
incentives for health professionals to spend time advocating lifestyle 
changes, to a lack of opportunities for suitable times and places to engage in 
physical activity, and a lack of individual control over the quantity and 
quality of food consumed, including the amount of salt used. All of these 
factors work against successfully preventing hypertension. Multi-
intervention approaches are needed to overcome these difficulties, at the 
individual, community and policy levels. A recent recommendation to reduce 
salt consumption to less than 5 g (2000 mg sodium) per person per day by 
2025 is a type of approach that might reduce blood pressure in the 
population [41]. 

Antihypertensive treatments 

Drugs administered to hypertensives are intended to cardiovascular and 
renal mortality and morbidity. If blood pressure can be reduced, with 
treatment to <140/90 mmHg there will be a reduced risk of CVD 
complications. In persons with hypertension and diabetes or renal disease, 
the blood pressure goal is <130/80 mmHg. Trials have shown that successful 
antihypertensive treatment can decrease stroke incidence by 35% to 40%; 
myocardial infarction by 20% to 25%; and heart failure by >50% [46]. 
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A large number of drugs are currently available for hypertension 
treatment. There are eight main groups of antihypertensive drugs: diuretics, 
where thiazide diuretics (e.g. hydrochlorothiazide, chlorothiazide, 
indapamide) are the best recognized, beta-blockers (BB; e.g. atenolol, 
bisoprolol, meteprolol), angiotensin converting enzyme inhibitors (ACEI; 
e.g. enalapril, lisinopril, perindopril), angiotensin receptor blockers (ARB; 
e.g. telmisartan, valsartan, losartan), calcium channel blockers (CCB; mainly 
the dihydropyridines: e.g. nifedipine, amlodipine, nicardipine), alpha 1 
blockers (e.g. prazosin), central alpha 2 agonists (e.g. methyldopa), and 
direct vasodilators (e.g. hydralazine, minoxidil). These eight groups have 
been tested largely in many clinical trials with the most important goal being 
to effectively reduce blood pressure and CVD events such as strokes, 
coronary heart diseases, and heart failure [46-52]. 

Drug treatment of a hypertensive is a progression through a hierarchy of 
options, depending on how successfully blood pressure can be reduced. If 
lifestyle changes do not produce results, thiazide diuretics should be used as 
initial therapy for most hypertensives, either alone (for most hypertension 
stage 1) or in combination with one of other classes (ACEI, ARB, CCB, BB) 
[49-51, 53]. Most hypertensives cannot be controlled on one drug alone and 
will require two or more drugs selected from different classes. Hypertension 
may exist in association with other conditions (diabetes, chronic kidney 
disease, heart failure, ischaemic heart disease, recurrent stroke) in which 
cases the choice of drugs must be directed at both the compelling indications 
and reducing in blood pressure [1, 28-31, 51, 54]. Once a satisfactory level of 
blood pressure control is achieved, patients can usually move to longer 
follow-up intervals for checking the stability of their blood pressure levels. 
Blood pressure should not be treated in isolation, and hypertension clinics 
should actively promote reduction strategies for other cardiovascular risk 
factors [1, 30, 31]. 

Vietnam 

Demographic, socio-economic and health information 

Vietnam is the easternmost country on the Indochina Peninsula in the 
Western Pacific region. It is bordered by China to the north, Laos to the 
northwest, Cambodia to the southwest, and the ocean to the east. It has a 
total surface area of 331,100 km2. According to a census carried out in 2009 
[55], the total population was 85,789,573. This makes Vietnam the third 
most populous country in Southeast Asia (after Indonesia and the 
Philippines) and the thirteenth most populous country in the world. With an 
average population density of 259 km-2, Vietnam is one of the most densely 
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populated countries in the region and in the world. It is estimated that 49.5% 
of the population are men and 50.5% are women. Over 70% of the 
Vietnamese population live in rural areas. There are 53 ethnic minority 
groups, mostly living in mountainous areas. The major ethnic group (Kinh) 
accounts for 87% of the population, who live mainly in the major delta areas 
and coastal plains [55].  

Since 1986, with a wide-ranging economic reform programme known as 
“Doi moi” (Renovation), Vietnam has transformed from a planned economy 
to a market economy and has made progress in improving economic 
conditions. In general, in urban as well as rural areas, people’s livelihoods 
have improved. The number of poor households decreased from 55% in 1989 
to 10.6% in 2009 [55]. The country has been successful in achieving a 
comparatively high level of social development with an adult literacy rate of 
94%. Agriculture accounts for half of the national income and nearly three-
quarters of national employment. Rice is the main product and Vietnam is 
the second largest rice exporter in the world. GDP per capita increased from 
US$ 156 in 1992 to US$ 964 in 2009. Table 2 shows some basic 
demographic, socioeconomic and health indicators for Vietnam in 2009.  

 
Table 2. Basic demographic, socio-economic and health indicators for 
Vietnam in 2009 [55]. 

Indicators  

- Area (km2) 331,200 

- Population 85,789,573 

- Population density (inhabitants km-2) 259 

- GDP per capita (US$) 964 

- Literacy (%) 94 

- Crude death rate (per thousand) 6.8 

- Annual population growth rate (per thousand) 10.5 

- Life expectancy at birth (years) 72.8 

- Infant mortality rate (per thousand) 16 

- Under five mortality rate (per thousand) 25 

- Maternal mortality rate (deaths/100,000 births) 75 

- Number of doctors per 10,000 inhabitants 6.6 

- Number of nurses per 10,000 inhabitants 8.8 

- Health budget in GDP (%) 3.63 

- Health budget per capita (US$) 35 
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Health care system 

The health care system in Vietnam is now organized in a four-tiered 
pyramid (Figure 1). At the top of the pyramid is the Ministry of Health, 
which consists of 16 different departments. The Ministry is ultimately 
responsible for the provision of all preventive and a large part of the curative 
health services in the country.  

 
Administration 
Authorities 

 Health 
Authorities 

 Main 
Health facilities 

     
Central 
Government 

 Ministry  
of  
Health 

 - 16 Departments in the MOH 
- 15 National medicine/pharmacy colleges 
- 20 Central hospitals 
- 10 Central research/professional Institutions 
- 3 Central pharmaceutical companies/ 
factories  

     
Provincial 
People’s   
Committee 

 Provincial 
Health 
Bureau 

 - 63 Provincial health offices 
- 197 Provincial hospitals 
- 63 Provincial preventive health centres 
- 63 Provincial pharmaceutical 
companies/factories 
 

     
District 
People’s  
Committee 

 District 
Health 
Centre 

 - 697 District health centre office 
- 1,507 District hospital/policlinics 
- 3,014 District preventive health teams 
- Public pharmacies 

     

Commune 
People’s  
Committee 

 Communal 
Health 
Centre 

 - 11,112 Commune health stations  
- Drug outlets 
- Village health workers 

 
Figure 1. Vietnam health care system 

At the second tier are the 63 Provincial Health Bureaus, each of which has 
of about 4-8 departments. In each province, there is also at least one general 
hospital with 200-1,000 beds. In addition, each province may also have one 
or more specialized centres or hospitals (e.g., ontological hospitals, 
cardiology centres, psychiatric hospitals, traditional medicine hospitals or 
tuberculosis hospitals).  
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At the third tier are the District Health Centres, each of which serves the 
population of their respective districts. In each district, there is a district 
general hospital with an average of 150 to 200 beds. Typically, a unit for 
maternal and child health (MCH) care and family planning is attached to 
this hospital. District Health Centres are responsible for three major 
activities: (1) curative activities; (2) preventive programmes; and (3) 
surveillance and health statistics. District hospitals are supposed to serve as 
referral institutions for all inter-communal polyclinics in the district. They 
also provide training facilities for health staff working in inter-communal 
polyclinics and commune health stations (CHS) in the district.  

At the bottom of the pyramid are the commune health stations that are 
responsible for providing primary health care, including preventive, 
ambulatory and inpatient services and for referring complicated cases to 
upper levels of care. Each CHS has a team of one doctor or assistant doctor, 
three to five nurses and one secondary or primary midwife and it is supposed 
to serve 5,000 – 20,000 inhabitants. Since 1995, the government has paid 
commune health workers. They are expected to implement national health 
programs, such as MCH and family planning, acute respiratory infection 
(ARI), Expanded Program of Immunization (EPI), control of diarrhoea 
diseases, malaria control, tuberculosis control, vitamin A and iodine 
supplementation, and are generally responsible for the management of all 
health services at the commune level.  

During the past few years, the Government has revived and promoted the 
village health worker strategy of providing a minimum of health care to the 
inhabitants of the more remote areas. Village health workers are supposed to 
mobilize and assist with immunization, antenatal care, and family planning 
programs, advise about clean water and sanitation, and offer simple 
treatments to people in remote villages.  

 
Non-communicable diseases (NCD), cardiovascular diseases, and 
hypertension 

 
During the past few decades, Vietnam has made great progress with 

regards to the health status of the people. Morbidity and mortality rates for 
communicable diseases have fallen in recent decades from 59.2% and 52.1% 
in 1986 (the year when the economic reform programme known as “Doi moi” 
started) to 37.6% and 33.1% in 1996; and to 22.9% and 14.1% in 2009, 
respectively (Figure 2 and Figure 3) [56]. These facts reflect the success of 
communicable disease control programmes, especially the expanded 
program of immunization, which has dramatically reduced the incidence of 
vaccine-preventable diseases in the country. 
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Figure 2. Trends of mortality by communicable diseases, non-
communicable diseases and injury, poisoning in hospitals, Vietnam 1976 – 
2009 [56]. 

 

 
Figure 3. Trends of morbidity by communicable diseases, non-
communicable diseases and injury, poisoning in hospitals, Vietnam 1976 – 
2009 [56]. 

Despite the decline in incidence, communicable diseases continue to 
remain major public health problems in the country. In 2009, hospital data 
showed that infectious disease mortality was very common: HIV/AIDS, 
pneumonia and septicaemia were responsible for numbers two, three and 
ten among the leading causes of death, respectively [56]. While Vietnam 
continues to experience infectious diseases, nutritional deprivation, and 
reproductive health risks for women and their babies, non-communicable 
diseases are increasingly prevalent and account for a substantial proportion 
of morbidity and mortality. According to national hospital statistics, 
admissions of non-communicable disease patients increased from 39 % in 
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1986 to 50 % in 1996; and to 66.3 % in 2009 and mortality from NCDs rose 
from 41.8 % in 1986 to 43.7% in 1996; and to 63.3 % in 2009 [56].  

Among non-communicable diseases, cardiovascular diseases are the most 
common. In 2003, using 5-year data from an ongoing cause-specific 
mortality study conducted within a demographic surveillance system (DSS) 
in Vietnam’s Bavi district, Minh et al. showed that the rates of CVD mortality 
in rural Vietnam were high [57]. CVD was shown to be the most common 
cause of death among adults, as well as being the largest component of NCD 
mortality. Out of 1,067 deaths which occurred among people aged 20 years 
and older during the period January 01, 1999 to December 31, 2003 in 
FilaBavi, there were 334 CVD deaths (32.2% of all deaths), a rate of 2.6 per 
1,000 person-years [57]. In 2009, hospital data showed that deaths from 
CVD were very common: intra-cerebral haemorrhage, acute myocardial 
infarction, stroke and heart failure were responsible for numbers four, five, 
seven and eight among the ten leading causes of death, respectively [56].  

Vietnam has a relatively weak health information system. Consequently, 
there is little information on hypertension in Vietnam. There have been 
some cross-sectional surveys of hypertension in northern Vietnam. In 1960, 
Chung et al. studied prevalence of hypertension in a sample of adults in the 
north [58]. This study showed that prevalence of hypertension was very low, 
approximately 1%. After 30 years, in 1991, this proportion had increased 
more than ten-fold (to 11.2%) as shown in a survey of hypertension among 
Vietnamese adults, implemented by Vietnam National Heart Institute [59]. 

There is still a lack of reliable data on hypertension and its risk factors at 
the community level from the southern part of Vietnam. The health 
information system mainly relies on hospital-based statistics that are usually 
biased due to patient self-selection. There is consequently a lack of essential 
evidence for policy makers and health managers. Population-based findings 
on the magnitude of hypertension and its risk factors, especially in rural 
communities and in the southern part of Vietnam, still remain scarce. Wider 
studies are needed to understand the current situation of hypertension in 
more detail.  

Despite the lack of reliable and complete information about hypertension 
in the whole country, such evidence as there is [56-59] suggests that 
hypertension in Vietnam is becoming a serious public health problem, with 
increasing prevalence and magnitude in the population. There was no 
national strategy for prevention and management of hypertension at the 
community level in Vietnam at the conclusion of this study. Hypertensive 
patients received consultations, treatment and some monitoring in public 
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general hospitals or at private polyclinics. Public health prevention activities 
for cardiovascular risk factors are weak. A model of community-based or 
population-based hypertension management is needed.  

Any national strategy for prevention and control of hypertension would 
face double barriers: inadequate population-based databases for better 
understanding of the condition and deficiencies in evidence for developing 
effective community-based intervention models. 

In 1999, in Bavi district, 60 km to the west of Hanoi city (a typical rural 
district in northern Vietnam), a demographic surveillance system called 
FilaBavi (the Epidemiological Field Laboratory of Bavi), was established, 
supported by Sida/SAREC within the framework of Vietnamese - Swedish 
co-operation [60]. The general objectives of setting up FilaBavi were to 
generate basic health data, supply information for health planning, serve as 
a background and sampling frame for specific studies, especially 
intervention studies, and constitute a setting for epidemiological training of 
research students. Since its establishment, FilaBavi has run under the 
leadership of a Coordinating Board that includes experts from both Sweden 
and Vietnam, together with skilled and enthusiastic local staff, and 
encouragement and support from the Bavi district authorities. Within the 
activities of FilaBavi, the chance to prototype an intervention for preventing 
and controlling hypertension in community was a real possibility [60, 61]. 
This first step will certainly be a basis for further research and appropriate 
interventions for hypertension management for Vietnam as a whole. 
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OBJECTIVES 
 
General objective 

 
The general objective of this study is to describe the epidemiology of 

hypertension in Vietnam and to evaluate the effects of a prototype 
community-based hypertension management programme, to provide 
information and preliminary evidence for developing an effective national 
hypertension management programme.  
 
Specific objectives 
 
1. To characterise the current burden of hypertension in the adult 

Vietnamese population:  
• To describe the epidemiology of hypertension among Vietnamese 

adults, regarding prevalence, awareness, treatment and control 
(Paper I). 

• To describe factors associated with prevalence, awareness, 
treatment, and control of hypertension (Paper I). 

• To explore hypertension-related knowledge and health-care seeking 
behaviour (Paper II). 

 
2. To evaluate the effectiveness of a hypertension management 

programme: 
• To set-up a community-based hypertension management 

programme (Paper III). 
• To evaluate preliminary results, feasibility and applicability of a 

hypertension management programme at the community level 
(Papers III & IV). 

 
3. Policy implications: Suggestions for a national targeted programme for 

the prevention and control of hypertension (Papers I, II, III & IV).  
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Figure 4. Main topics covered by the thesis 
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MATERIALS AND METHODS  
 

Study setting  

The studies reported in this thesis were conducted in two settings: (1) 
Ninety-six communes randomly selected from 8 provinces and cities (papers 
I, II); and (2) Bavi district (papers III, IV) (Figure 5). 

The eight provinces and cities included three mainly rural provinces (Thai 
Nguyen, Thai Binh, Nghe An) plus Hanoi city from northern Vietnam, and 
three mainly rural provinces (Daklak, Dong Thap, Khanh Hoa) plus Ho Chi 
Minh city from southern Vietnam, all purposively selected from different 
regions of Vietnam for the national surveys. These provinces included both 
urban and rural districts. Each rural district had a population of about 
200,000 people with farming as the most common occupation. Each urban 
district had a population of about 280,000 inhabitants. Official staff, small 
trading and selling manual labour are the major occupations in the urban 
districts [55].  

Ba-Vi is a district in northern Vietnam, 60 km west of Hanoi. The district 
has a population of about 238,000 and covers an area of 410 km2, including 
lowland, highland and mountainous areas. The temperate climate is typical 
of northern Vietnam. It is predominantly a monsoon tropical climate. 
Agricultural production and livestock breeding are the main economic 
activities of the local people (81%), with major products of wet rice, cassava, 
corn, soybean, green beans and some fruits (e.g. pineapple, mandarin 
orange, papaya). Other economic activities are forestry (8%), fishing (1%), 
small trade (3%), handicraft (6%) and transport (1%). Most (69%) of the 
adult population have completed primary school, 21% secondary level, 9% 
high school and 0.5% higher education. Illiteracy varies between communes 
but ranges only from 0.1 to 1.1%. Bavi district has 32-commune health 
stations (CHS) that are under the direct supervision of the Bavi District 
Health Centre and Bavi District Hospital [60].  

An epidemiological field laboratory for health systems research called 
FilaBavi was set up in Bavi district since 1999 as part of the Health Systems 
Research Co-operation Programme between Sweden and Vietnam. The 
general objective of FilaBavi was to develop an epidemiological surveillance 
system, generating basic health data, supplying information for health 
planning and serving as a basis and sampling frame for health systems 
research, especially intervention studies [60, 61]. 
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Bavi district has four geographic types: (1) mountainous location with six 
communes; (2) river island location with one commune; (3) highland or 
plateau locations with fifteen communes, and (4) lowland location with nine 
communes. Two out of nine communes in the lowland area were selected for 
this quasi-experimental study. Phu-Cuong commune was selected as the 
intervention commune and the other, Phu-Phuong commune, as the control 
commune. These communes have similar socio-economic status, population 
(about 7,000 – 8,000 people) and health indicators. They are separated 
from each other, avoiding possible contamination effects (Figure 5). There is 
a commune health station (CHS) with 5 to 7 medical staff in each commune. 

 
 

 
 

Figure 5. Study settings  
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Subjects and sampling 

National surveys 

In the national surveys, multistage stratified sampling methods were used 
to select a nationally representative sample of the general population aged 
25 years and over in Vietnam. At the first stage of sampling, Hanoi city plus 
three provinces from northern Vietnam, and Ho Chi Minh city plus three 
provinces from southern Vietnam were selected. Hanoi city and Ho Chi 
Minh city are the two major cities in Vietnam. They were intentionally 
included to enable a solely urban sample of subjects to be studied. Three 
selected provinces in each part of Vietnam were stratified by geographic 
areas (1) lowland areas: Thai Binh and Dong Thap provinces; (2) coastal 
areas: Nghe An and Khanh Hoa provinces; (3) highland areas: Thai Nguyen 
and Daklak provinces (Figure 5).  

At the second stage of sampling, three rural districts and one urban 
district were randomly selected from each selected province, and four 
districts each from Hanoi and Ho Chi Minh cities were randomly selected.  

Three communes were randomly selected from each selected district in 
the third stage of sampling. The final stage used a simple random sampling 
method to select individual participants from the list of all residents aged 25 
years and over, both male and female in each selected commune.  

In the national survey on hypertension and related-factors, a total of 
10,560 persons was randomly selected from 96 primary sampling units 
(communes) and invited to participate. Overall, 9,823 persons (3,853 men 
and 5,970 women) completed the survey and examination. The general 
response rate was 93.0%.  

In the national survey on hypertension-related knowledge and health care 
seeking behaviour, a total of 33,600 subjects was randomly selected from 96 
communes and invited to participate. Overall, 31,720 persons completed all 
questions in the survey, 14,213 (44.8%) men and 17,507 (55.2%) women. The 
overall response rate was 94.4% (92.8% in men and 95.9% in women; and 
95.2% in urban and 93.6% in rural areas). 

Intervention studies: the hypertension management programme 

The management programme on hypertension was designed as a quasi-
experimental study and comprised cross-sectional surveys at baseline and 
after 3 years of running the intervention programme in the two communes 
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in Bavi district. Using a simple random sampling method to select a sample 
of 1,200 individual participants in each commune from the list of all 
residents aged 25 years and over, both males and females were invited to 
participate in both surveys: baseline, and evaluation after 3 years of 
intervention. In Phu Cuong commune, 1,180 subjects (response rate 98%) 
including 467 hypertensives and in Phu Phuong 1,131 person (response rate 
94.3%) including 393 hypertensives responded at baseline survey. The 
hypertensive cohort comprised all 860 subjects who were classified as 
hypertensive at baseline in both communes. Figure 6 shows the participants’ 
flow from baseline to 3-year follow-up.  

 

Figure 6. Participants’ flow through the cohort study (Figure 2 of Paper IV) 
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Study design and data collection 
 

Three main studies were designed and carried-out for achieving the 
general objective of this thesis: assessing the burden of hypertension and 
setting-up a model (or a programme) for preventing and controlling 
hypertension at the community level in Vietnam (Figure 7).  
 

 
 

Figure 7. Overall design of thesis 
 
National survey on hypertension and its associated factors  

This was a cross-sectional and population-based survey collected between 
2002 and 2008 by the Vietnam National Heart Institute. Multi-stage 
stratified sampling methods were used to select a nationally representative 
sample of the general population aged 25 years and over in Vietnam within 
four different geographical areas: lowland areas, coastal areas, highland 
areas, and cities.  

Data collection was conducted in local health stations in the participants’ 
areas of residence. The survey teams were medical doctors and nurses from 
local general district hospitals and from the Vietnam National Heart 
Institute. All study investigators and staff members successfully completed a 
training program that oriented them both to the aims of the study and to the 
specific tools and methodologies employed. Two trained public health nurses 
performed anthropometric measurements. An interview and physical 
examination team of 10 doctors performed interviews, using a standard 
questionnaire based on the World Health Organization STEPwise approach 
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(the Surveillance of Risk factors for Non-communicable Disease, Figure 8), 
and blood pressure measurements using automatic sphygmomanometers 
(OMRON) with a standard protocol [62].  

Demographic data including age, gender, education, ethnicity, and 
occupation were collected. The interview included questions related to 
personal and family medical histories of hypertension, smoking, alcohol 
consumption, and salty dietary habits. Information on awareness and drug 
treatments for hypertension was also obtained. Body weight, height, waist 
circumference and blood pressure were measured on two occasions. 
Anthropometric measurements were performed with the participants 
wearing light clothing and no footwear. Body weight was measured to the 
nearest 0.1 kg using a digital scale and height was recorded to the nearest 0.1 
cm in the standing position using a portable stadiometer. Waist 
circumference was recorded to the nearest 0.1 cm, using a constant tension 
tape, directly over the skin, at the level of the midpoint between the inferior 
margin of the last rib and the iliac crest in the mid-axillary line. Body mass 
index was calculated as weight per height squared (kgm-2). Underweight, 
normal weight, overweight and obesity were defined as body mass index 
ranges of under 18.5, 18.5 to 22.9, 23 to 24.9 and over 25 kgm-2, respectively. 
Abdominal fat was defined as a waist circumference over 80 cm in women 
and over 90 cm in men [63].  

 

 
 

Figure 8. The WHO STEPS approach for NCD risk factors assessment. 

Blood pressure measurements used a common protocol adapted from 
procedures recommended by World Health Organization Stepwise approach 

19



 

and the Vietnam National Cardiology Association. Automatic 
sphygmomanometers (OMRON, model SEM 2) with appropriately sized 
cuffs were used. Blood pressure was measured twice, one minute apart, with 
participants in a sitting position after 5 minutes of rest, in one visit. A third 
measurement was performed if the difference between the first two was over 
10 mmHg for systolic or diastolic blood pressure. The average of the second 
and the third blood pressure measurements were used for analyses. In 
addition, participants were advised to avoid alcohol, cigarette smoking, 
coffee/tea, and exercise for at least 30 minutes before their blood pressure 
measurement. 
 
National survey on hypertension-related knowledge and health-
care seeking behaviour 
 

This study was a part of a National Survey on Knowledge and Health-care 
seeking Behaviour of several Cardiovascular diseases (CVD) within the 
Prevention and Control of CVD Programme in Vietnam, implemented 
between June and December 2010 by the Vietnam National Heart Institute. 
The study was designed as a cross-sectional survey of the general adult 
population aged 25 years and older.  

 
A structured-questionnaire was used to explore hypertension-related 

knowledge and health-care seeking behaviour of all participants, at local 
health stations. The questionnaire was pilot tested and standardised using 
trained interviewers. Ten local medical doctors in charge of the investigation 
were previously trained with the same standard questionnaire, accompanied 
by supervisors from Vietnam National Heart Institute. The interview 
included 41 questions covering socio-geographical variables, time since last 
blood pressure check, previous diagnoses of hypertension, knowledge and 
health-care seeking behaviour for hypertension. The survey took 
approximately 20 to 25 minutes per participant. 

Definitions of knowledge about hypertension were based on international 
and national scientific medical literature [1, 21, 31, 64, 65]. These contain 
four main components: (1) general knowledge of hypertension, (2) 
knowledge of risk factors for hypertension, (3) knowledge of complications 
of hypertension, and (4) knowledge of measures for preventing hypertension 
(Table 3). To summarize respondents’ overall knowledge on hypertension, 
we created a comprehensive hypertension knowledge variable using all four 
components of hypertension knowledge: general, risk factors, complications, 
and prevention. The comprehensive knowledge variable was 0 (less 
knowledgeable) for those having less than 2 correct components, and 1 
(more knowledgeable) for those with 2 or more components (Table 3).  
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This study also assessed the main sources of people’s knowledge about 
hypertension from among six options: television, national radio, local radio, 
newspapers, IEC-documents for hypertension, and health professionals. 
Hypertension-related health-care seeking behaviour was assessed using the 
question “If you were hypertensive, where would you like to go for 
examination, treatment, and monitoring?” with the answers covering five 
options including commune health station, district hospital, central or 
provincial hospital, private clinic, and self-treatment. 
 
Table 3. Four components of hypertension knowledge and its detailed 
contents and scoring (Paper II, Table 1) 
 

Score (point)  
Variables Correct 

answer 
Incorrect 
answer 

Component 1 
General knowledge of hypertension (≥ 50% or 3/5 right answers =1, 
otherwise = 0) 

1. Hypertension dangers to health 1 0 
2. Blood pressure level called hypertension 1 0 
3. Measures detecting hypertension 1 0 
4. Corrected using antihypertensives 1 0 
5. Improve health by antihypertensives 1 0 

Component 2 
Risk factors for hypertension (≥ 50% or 4/8 right answers =1, otherwise = 0) 

1. Diet high in salt 1 0 
2. Diet high in fat 1 0 
3. Smoking 1 0 
4. Alcohol abuse 1 0 
5. Physical inactivity 1 0 
6. Obesity 1 0 
7. Stress 1 0 
8. Family history of hypertension 1 0 

Component 3 
Hypertension complications (≥ 50% or 3/5 right answers =1, otherwise = 0) 

1. Stroke 1 0 
2. Heart attack 1 0 
3. Heart failure 1 0 
4. Renal disease 1 0 
5. Eye disease 1 0 

Component 4 
Measures for hypertension prevention (≥ 50% or 3/6 right answers =1, 
otherwise = 0) 

1. Salt reduction 1 0 
2. Smoking cessation 1 0 
3. Alcohol reduction 1 0 
4. Physical activity 1 0 
5. Healthy weight 1 0 
6. Avoiding stress 1 0 

Comprehensive hypertension knowledge 
(Correct answers ≥ 50% or 2/4 components = 1, otherwise =0)  
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Community-based hypertension management programme 

The community-based hypertension management programme was 
implemented from 2006 on an ongoing basis in Bavi district. The study used 
a quasi-experimental design and comprised cross-sectional surveys at 
baseline and after 3 years of running the intervention programme in the two 
communes  (Figure 9). At the evaluation survey after 3 years of intervention, 
the procedure was similar as in the baseline survey. 
 

 
Figure 9. Conceptual framework for the hypertension management 

programme 

We used the preliminary results from the management programme on 
hypertension in the intervention commune after 17 months of 
implementation for summarising our approaches on how to implement such 
a programme and to involve all related partners, and for finding potential 
factors, which could influence local people’s adherence to the management 
programme on hypertension.  

Data were collected from all individual medical records including age, sex, 
number of self-reported behavioural CVD risk factors (including unhealthy 
diet: diet high in salt, diet high in fat or low fruit and vegetable consumption; 
excessive alcohol; current smoking; physical inactivity; overweight or 
obesity), personal and family history of CVD or other chronic diseases; 
systolic and diastolic blood pressure, number of daily tablets of 
antihypertensive drugs, any major adverse cardiac events (MACE) (such as 
death, stroke, heart failure, heart attack, hospitalisation due to cardiac 
problems), adverse drug reaction (ADR) or minor drug side effects. We also 
collected the available demographic data education level, marriage status, 
occupation, health insurance, and distance to commune health station. 
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People who were classified as hypertensive at the baseline survey were 
divided into two groups: one group comprising subjects who joined the 
programme and one group with subjects who did not join the programme. 
These two groups were compared to detect potential factors, which 
influenced local people’s decisions to participate in the management 
programme. 

Adherence to the programme on hypertension management was 
measured by the number of check-ups of each participant at CHS during the 
17 month follow-up period, classified into three groups: regular follow-up, 
irregular follow-up, and drop-outs. These three groups were compared to 
detect potential factors that influenced local people’s decisions to leave the 
management programme. 

The hypertensive cohort, comprising all subjects who were classified as 
hypertensive at baseline (860 persons in both communes) and who had 
participated in both surveys, was studied. The cohort reflects the changes 
that had occurred among the hypertensives during the 3 years of 
intervention. The hypertensive cohort was aged 25 years and over at baseline 
and 28 years and over at the 3-year evaluation survey. We used the 
preliminary findings of this cohort study to evaluate the effects after 3 years 
(2006 – 2009) of the hypertension management programme. These effects 
were assessed in two comparisons. Firstly, all hypertensives at baseline were 
compared with those observed 3 years later. The changes (within commune) 
of study determinants such as age groups, education level, body mass index, 
waist circumference, total cholesterol, triglyceride, HDL-cholesterol, LDL-
cholesterol, fasting glucosaemia, self-reported behavioural factors, mean 
systolic blood pressure and diastolic blood pressure, hypertension treated, 
hypertension controlled, and estimated CVD 10-year risk were analysed in 
both communes. Secondly, the net changes (between communes) in the 
variables of interest were defined as the residual change in the intervention 
commune after changes in the control area had been allowed for. This was 
used as a measure of the intervention effect, as the change among 
hypertensive groups also included secular trends as well as the effect of 
intervention participation. The net changes were estimated by the changes in 
intervention commune (the changes between baseline and after 3-years) 
minus the changes in control commune using linear regression. In further 
analyses, we used multi-variable linear regression for the assessment of 
which factors influenced the net changes. This regression model included 
variables such as commune (intervention vs. control), age, waist, salty diet, 
excessive alcohol, physical inactivity, and having irregular or regular 
treatment. 
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Main definitions  
 
This study used the following main definitions: 
 
Hypertension was defined as an average systolic blood pressure ≥  140 
mmHg, and/or average diastolic blood pressure ≥  90 mmHg, and/or self-
reported previous diagnosis of hypertension by a health professional, and/or 
self-reported current treatment for hypertension with antihypertensive 
medications in the previous 2 weeks (Papers I, II, III, IV).  

Stages of hypertension:  hypertensive stage 1; stage 2; and stage 3 were 
defined as systolic blood pressure and/or diastolic blood pressure ranges 140 
to 159 and/or 90 to 99; 160 to 179 and/or 100 to 109; and 180 and over 
and/or 110 and over mmHg, respectively (Papers I, III). 

Awareness of hypertension was defined as self-report of any prior 
diagnosis of hypertension by a health care professional among the 
population defined as having hypertension (Papers I, III, IV).  

Treatment of hypertension was defined as use of a prescription 
medication for management of their high blood pressure at the time of the 
investigation (Paper I, III, IV).  

Control of hypertension was defined as pharmacological treatment of 
hypertension associated with an average systolic blood pressure < 140 
mmHg and an average diastolic blood pressure < 90 mmHg (Papers I, III, 
IV). 

Adherence to the programme on hypertension management was 
measured by the number of check-ups (clinic visits) made by each 
participant during the follow-up period, classified into three groups: regular 
follow-up (one check-up per one to two months on average), irregular 
follow-up (one check-up per three to six months on average), and drop out 
(less than one check-up per six months) (Papers III, IV). 

Socio-demographic variables of the study subjects were estimated by 
assessing their educational level and occupational status.  

• Educational level was classified as three groups in papers I, II: (1) less 
than primary school included people who were no more than graduates 
of primary school; (2) primary and secondary school included attendees 
or graduates of primary and secondary school; (3) high school and 
higher included high school and university attendees or graduates; as 
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two groups in papers III, IV: (1) less than primary school; and (2) 
secondary school and higher.  

• Occupational status was classified into 3 groups in paper I: (1) 
professionals or government staff, or having retired from those 
occupations, (2) manual workers (farmers, building workers, unskilled 
workers, or having retired from those jobs because of old age), (3) other 
jobs (housewives, small traders, housekeepers, handicraft makers and 
the jobless, etc.); and as 2 groups in paper III, IV: (1) manual workers, 
(2) other jobs (experts, government staff housewives, small traders, 
housekeepers, handicraft makers and the jobless, etc.).  

• Type of residence (urban, rural) was determined according to the 
classification of regions and areas in Vietnam by the Vietnamese 
Government, in paper I, II. 

Data analysis 

The statistical analyses of data were used (1) to estimate prevalences, 
proportions, and means to summarise data according to the aims of the 
studies; (2) to estimate standard deviation, standard errors, confidence 
intervals and performance of statistical tests to assess the influence of 
random variation on estimates and in comparisons between groups; (3) to 
assess relationships between variables in bivariate or multivariate analyses, 
either of interest per se or to adjust for systematic errors due to 
confounding. We use standard statistical tests, t-test, Chi-squared tests and 
other large sample normal approximation tests in comparison of groups, 
e.g., male vs. female; rural areas vs. urban areas. Multiple logistic or linear 
regressions were used for the multi-variable analysis in Stata 10, 11 (Stata 
corporation, College Station, TX, USA). 

Ethical considerations 

This study protocol was approved by both the Scientific Ethical 
Committees in Biomedical Research at Vietnam National Heart Institute, 
Bach Mai Hospital, Hanoi and at the Health System Research Project 
(HSRP) of Hanoi Medical University. The Research Ethics Committee at 
Umeå University gave ethical approval for the overall FilaBavi household 
surveillance system, including data collection on vital statistics (reference 
number 02 – 420). All human subjects in the study were asked for their 
consent before collection of data and venous blood, and all had complete 
rights to withdraw from the study at any time without any threat or 
disadvantage. Any participants with high blood pressure or other disorders 
were referred to appropriate facilities for further investigation and 
treatment. 
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MAIN FINDINGS AND DISCUSSION 

BURDEN OF HYPERTENSION IN VIETNAM 

Prevalence of hypertension 

The first picture of the hypertension burden in Vietnam is the high 
prevalence among adult population aged 25 years and older. The overall 
prevalence of hypertension in Vietnamese adults was 25.1%, amounting to 
approximately 11 million people, slightly higher in men than in women 
(28.3% vs. 23.1%, p<0.001). Hypertension prevalence progressively 
increased with age in both sexes, and was higher among men in age groups 
up to 64 years than among women. However, women aged 65 and over had 
somewhat higher prevalence than men (Figure 10). 

 
Figure 10. Prevalence of hypertension by sex and age groups 

 
In 1960, Chung et al.[58] conducted a survey on high blood pressure 

among the adult population aged 18 years and over in the Northern part of 
Vietnam, defining hypertension as blood pressure ≥ 160/90 mmHg, but 
showed that the prevalence of hypertension was only 1%. Approximately 30 
years later, in 1992, hypertension prevalence had increased more than ten-
fold to 11.2%, as reported in a survey of VNHI [59] for the same age and 
similar definition of hypertension. A further decade later, in 2002, 
hypertension prevalence had increased by another 6% up to 16.9% [66] 
among subjects aged 24-64 years with hypertension defined as blood 
pressure ≥ 140/90 mmHg. Our results show that the prevalence of 
hypertension increased by 8% during a period of 6 years up to 25%, meaning 
that one quarter of Vietnamese adults were hypertensive. These findings 
indicate a dramatically increasing problem (Figure 11). 
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Figure 11. Trends of hypertension prevalence among Vietnamese adults  

In term of socio-geographical factors, the highest hypertension prevalence 
was seen in men living in cities (37.8%) and the lowest in women living in 
highland areas (17.1%). Hypertension prevalence was significantly higher in 
urban areas than in rural areas (32.7% vs. 17.3%, P<0.001). Hypertension 
prevalence among urban residents in this study was nearly twice that of 
those in rural areas. Similarly, cities (34.7%) and lowland (24%) regions had 
higher hypertension prevalence than coastal (20.5%) and highland (21.5%) 
regions. In Vietnam, lowland regions with provincial centres have 
experienced rapid industrialisation and modernisation in recent decades, 
leading to lifestyle changes towards Western habits such as high-fat diets, 
smoking, alcohol consumption, and work-related stress. These lifestyle 
changes may contribute to the development of high blood pressure. As 
shown in Table 4, age, being male, having family histories of hypertension, 
being non-married, living in urban areas, being underweight, overweight, 
obese and having abdominal fat were all significantly associated with 
hypertension in general. 

Awareness, treatment, and control of hypertension 

The high prevalence of hypertension coupled with unacceptably low 
proportions of awareness, treatment, and control is the second picture of 
hypertension burden. Among all hypertensive subjects, 48.4% were aware of 
their high blood pressure, 29.6% had treatment and 10.7% achieved targeted 
blood pressure control (<140/90 mmHg). Among those aware of their 
hypertension, 61.1% were on drug therapy. More than one third (36.3%) of 
hypertensives that were being treated successfully controlled their blood 
pressure. These data are summarised in Figure 12, together with estimates 
extrapolated to the general Vietnamese adult population.   
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Table 4. Factors related hypertension prevalence, awareness, treatment, 
and control among Vietnamese adults, aged 25 years and over 

 
Hypertension 

Prevalence 
(n=2467) 

Aware (¥) 
(n=1194) 

Treated (§) 
(n=730) 

Controlled (¶) 
(n=265) 

 
 

Variables 

Odd ratios (95% CI) Odd ratios (95% CI) Odd ratios (95% CI) Odd ratios (95% CI) 
Age groups (years)     
25–34 1.00 1.00 1.00 1.00 
35–44 2.44 (1.97 – 3.03) c 1.03 (0.63 – 1.67)  0.53 (0.23 – 1.22) 0.25 (0.08 – 0.86) a 
45–54 5.99 (4.87 – 7.37) c  1.60 (1.02 – 2.53) a 0.57 (0.26 – 1.25) 0.13 (0.04 – 0.41) c 
55–64 9.91 (7.94 – 12.4) c 2.42 (1.52 – 3.87) c 0.69 (0.31 – 1.52) 0.11 (0.04 – 0.35) c 
65-74 19.0 (14.8 – 24.4) c 3.00 (1.83 – 4.81) c 0.86 (0.38 – 1.94) 0.07 (0.02 – 0.23) c 
75 + 33.7 (24.5 – 46.2) c 4.74 (2.78 – 8.06) c 1.09 (0.46 – 2.59) 0.07 (0.02 – 0.22) c 

Sex     
Female  1.00 1.00 1.00 1.00 
Male  1.81 (1.61 – 2.03) c 0.69 (0.57 – 0.85) c 0.89 (0.65 – 1.20) 0.45 (0.30 – 0.69) c 

Educational level     
Less than primary school  1.35 (1.15 – 1.59) c 0.92 (0.70 – 1.21) 2.18 (1.48 – 3.20) b 0.68 (0.41 – 1.14) 
Primary and secondary 
school 

1.10 (0.96 – 1.27) 0.88 (0.69 – 1.12) 1.63 (1.16 – 2.29) b 0.58 (0.36 – 0.93) a 

High school and above 1.00 1.00 1.00 1.00 
Occupation     
Manual workers  1.00 1.00 1.00 1.00 
Expert and government staff 0.95 (0.80 – 1.34) 1.24 (0.93 - 1.66)  0.81 (0.53 – 1.22) 0.87 (0.49 – 1.55) 
Others 1.11 (0.97 – 1.27) 1.04 (0.83 – 1.29) 0.72 (0.53 – 0.99) b 1.11 (0.75 – 1.65) 

Marital status     
Married 1.00 1.00 1.00 1.00 
Non-Married 1.28 (1.12 – 1.47) c 0.94 (0.75 – 1.16) 1.27 (0.93 – 1.73) 0.96 (0.66 – 1.39) 

Family history of hypertension    
No history 1.00 1.00 1.00 1.00 
History 1.84 (1.61 – 2.09) c 1.91 (1.54 – 2.36) c 1.55 (1.16 – 2.07) b 0.83 (0.57 – 1.20) 

Residence     
Rural 1.00 1.00 1.00 1.00 
Urban 1.39 (1.20 – 1.60) c 1.60 (1.23 – 2.07) c 1.82 (1.19 – 2.77) b 1.35 (0.51 – 3.59) 

Geographical region     
Lowland 1.00 1.00 1.00 1.00 
Coastal  1.12 (0.94 – 1.32) 0.43 (0.32 – 0.58) c 0.38 (0.23 – 0.61) c 0.58 (0.19 – 1.76) 
Highland 1.33 (1.12 – 1.59) b 0.52 (0.38 – 0.72) c 0.62 (0.39 – 0.98) b 0.43 (0.20 – 0.96) a 
City 0.99 (0.84 – 1.16) 0.66 (0.51 – 0.85) b 1.21 (0.86 – 1.69) 0.83 (0.54 – 1.25) 

Body mass index, kgm-2     
18.5 ≤ BMI < 23 (normal) 1.00 1.00 1.00 1.00 
BMI < 18.5 (underweight) 1.58 (1.35 – 1.83) c 1.50 (1.14 – 1.98) b 1.30 (0.83 – 2.03) 0.42 (0.23 – 0.76) b 
23 ≤ BMI < 25 (overweight) 2.67 (2.19 – 3.26) c 2.29 (1.63 – 3.21) c 1.05 (0.63 – 1.74) 0.61 (0.31 – 1.19) 
BMI ≥ 25 (obesity) 3.67 (2.91 – 4.64) c 1.74 (1.20 – 2.52) b 1.57 (0.90 – 2.74) 0.41 (0.20 – 0.86) a 

Waist circumference, cm     
Women < 80 and men < 90 
(Non-abdominal fat) 

1.00 1.00 1.00 1.00 

Women ≥ 80 and men ≥ 90 
(Abdominal fat) 

1.60 (1.35 – 1.90) c 1.48 (1.14 – 1.92) b 1.34 (0.94 – 1.90) 0.66 (0.42 – 1.02) 

Abbreviation: BMI, body mass index; CI, confidence interval. 
(¥): Among all participants with hypertension; (§): Among hypertensive who 
aware of their hypertension diagnosis; (¶): Among hypertensive with 
receiving a treatment for their elevated blood pressure. 
a p < 0.05; b p < 0.01; c p < 0.001 
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Figure 12. Prevalence of hypertension, with proportions aware, treated and 
controlled, extrapolated from a national sample survey of Vietnamese adults 
aged 25 years and over, to the general population (in 2009) [55] (44 million 
aged 25 years and over), (Figure 1 of Paper I). 

Our extrapolations revealed an estimated 9.8 million Vietnamese aged 25 
and over at a health disadvantage associated with hypertension, including 
5.7 million hypertensives unaware of their elevated blood pressure status, 2.1 
million people aware but untreated, and 2.0 million treated but not 
controlled. Successfully changing this situation will require comprehensive 
public health actions, which combine preventions and interventions at the 
general population and high-risk individual levels. 

From the findings of the survey on hypertension in 1992 [59] and results 
of our study in 2008, we quantitatively analysed the trends in prevalence, 
rate of awareness, treatment, and control of hypertension. According to the 
survey on hypertension in 1992, the rates of awareness, treatment, and 
control were only 32.5%, 13.5%, and 4%, respectively (Table 5). The trends of 
hypertension determinants from 1992 to 2008 indicate that the prevalence 
of hypertension in the Vietnamese population has been raising over the past 
15 years, while the levels of awareness, treatment and control of 
hypertension, though improved to some extent, remain unacceptably low. 
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The challenge posed by this continuously increasing prevalence in 
combination with lower levels of awareness, treatment and control of 
hypertension must be overcome through prevention and better management 
of hypertension in Vietnam.  
 
Table 5. Trends in prevalence, awareness, treatment and control of 
hypertension among Vietnamese adult population from 1992 to 2008 

 
Hypertension Survey, 1992 [59] 

(%) 
Our survey, 2008 

(%) 
Prevalence 11.2 25.1 
Awareness 32.5 48.4 
Treatment 13.5 29.6 
Control (*)  4.0 10.7 
(*) Systolic blood pressure < 140 mmHg and diastolic blood pressure < 90 mmHg 

As shown in Table 4, the odds for hypertension awareness were higher 
among people at least 45 years old, who had family histories of hypertension, 
lived in urban areas, and who were underweight, overweight or obese. In 
contrast, men were less likely to be aware of their elevated blood pressure. In 
all hypertensives that were aware of their high blood pressure, the odds for 
hypertension treatment were higher among people who had family histories 
of hypertension, or lived in urban areas. 

 
The low proportion of treatment of people with hypertension combined 

with the ineffectiveness of therapy is the third picture of the burden of 
hypertension in Vietnam. Our findings shows that about two-thirds of 
hypertensives, amounting to approximately 2 million people, that were being 
treated, did not achieve their targeted blood pressure control level (<140/90 
mmHg) (Figure 9). In addition, the mean systolic blood pressure and 
diastolic blood pressure in untreated hypertensives were similar to the 
corresponding values in treated hypertensives (151.2 mmHg vs. 148.5 mmHg 
and 91.8 mmHg vs. 86.8 mmHg, respectively). Particularly in hypertensive 
men, the mean systolic blood pressure of individuals under anti-
hypertensive therapy was slightly higher than the corresponding figures for 
those without anti-hypertensive treatment (153 mmHg vs. 151.1 mmHg, 
respectively) (Paper I, Table 2). On the other hand, there was no strategy or 
model for prevention and management of hypertension at the community 
level in Vietnam by the time this study concluded in 2008. Hypertensive 
patients received consultations, treatment and some monitoring in public 
general hospitals or private polyclinics. Public health prevention activities 
such as salt reduction for hypertension and tobacco control and healthy diets 
for other CVD risk factors were weak. The hospital databases showed that 
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intra-cerebral haemorrhage, acute myocardial infarction and heart failure 
were among the ten leading causes of morbidity and mortality in hospitals in 
last decade, 1999 to 2009 [56, 67, 68]. Hypertension was strongly associated 
with these conditions. In 2003, the Vietnam National Neurology Institute 
showed that over a third of cerebrovascular diseases (intra-cerebral 
haemorrhage, cerebrovascular infarction or transient ischaemic attack) in 
hospitals were significantly associated with high blood pressure [69, 70]. In 
2005, 46% of patients with acute myocardial infarction treated at the 
Vietnam National Heart Institute were directly associated with hypertension 
[71].  

The increasing prevalence of high blood pressure, given the amount of 
hypertensive patients needing treatment, and coupled with low budgets for 
preventing and managing CVD is the fourth picture of the hypertension 
burden in Vietnam.   
 
Table 6. Percentage distribution and estimated population of blood 
pressure categories (*) in Vietnamese adults aged 25 years and over by sex  

 

Vietnamese adults aged 25 years and over 
(Population: 44 million) 

Men 
(Population: 21.8) 

Women 
(Population: 22.2) 

Categories of blood 
pressure 

 
% 

Estimated 
population 

(million) 

 
        % 

Estimated 
population 

(million) 

- Optimal 32.9 7.2 45.6 10.1 

- Normal 25.3 5.5 23.2  5.2 

- Pre-hypertension 16.6 3.6 11.8 2.6 

- Hypertension stage 1  
(mild) 

16.6 3.6 11.7 2.6 

- Hypertension stage 2  
(moderate) 

5.9 1.3 5.1 1.1 

- Hypertension stage 3  
(severe) 

3.7 0.8 2.6 0.6 

(*) According to Vietnam Ministry of Health’s Guidelines for Prevention and 
Management of Hypertension [31]. 

As shown in Table 6, there were 2.1 million hypertensive men and 1.7 
million hypertensive women at moderate or severe hypertension levels 
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(stage 2 or 3) that need on-antihypertensive drugs therapy [1, 30, 31, 65]. In 
addition, there were 3.6 million men and 2.6 million women that need to 
identify and to intervene by adoption of healthy lifestyles for reducing blood 
pressure and decreasing the rate of progression of blood pressure to 
hypertensive levels with age; and to prevent hypertension entirely. Like 
other low- and middle-income countries, Vietnam is facing serious financial 
constraints. A recent report has shown that the national budget for health 
care (about 3.63% of GDP in 2009) [56] is unable to meet the peoples’ health 
care needs, and more importantly, the budget spent on preventive medicine 
are still limited [72]. In particularly, according a report of Vietnam National 
Heart Institute in 2011, the budget allocated for CVD prevention and control 
(about VND 80 billion or US 4.7 million) was far from adequate to the health 
care needs [73]. Clearly treatment is not the solution to a situation where 
one in four of the adult population has raised blood pressure and 3.8 million 
hypertensive persons need treatment with on drug therapy.  It is for this 
reason that this research suggests that treatment decisions should not be 
made on the level of blood pressure alone, but on the overall risk of a CVD 
event over the following 10 years. This is the only cost-effective intervention 
that would have a big health impact [74, 75]. 

Hypertension-related knowledge and health-care seeking 
behaviour 

The fifth picture of hypertension burden would be considered in the 
context of a high basic knowledge level but low levels of specific 
hypertension knowledge, combined with inconsistent attempts to adopt 
healthy lifestyles by the general population. 

As shown in Table 7, hypertension knowledge has four components: 
general knowledge, hypertension-related risk factors, complications of 
hypertension, and measures for prevention of hypertension. The 
comprehensive hypertension knowledge score includes all four of these 
components. People who correctly answered half or more of the four 
components were characterised as having more comprehensive hypertension 
knowledge (high level or good knowledge) while the rest were less 
knowledgeable. In general, most people (82.4%) had good knowledge about 
hypertension (Table 7).  

Contrary to the high proportion of good knowledge about lifestyle risk 
factors for developing high blood pressure and about the measures for 
preventing hypertension, a recent study about CVD risk factors, in 2009, in 
settings similar to our study (Hanoi city and Thai Binh province) and 
population (adults aged 25 years and older), showed that the rates of 
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metabolic and behavioural CVD risk factors among Vietnamese adult 
population (aged 25 years and older) were still high. Their results showed 
that the prevalence of diets high in salt, current smoking, alcohol excess, 
physical inactivity, obesity, and dyslipidaemia were 59.4%, 58.8%, 27.6%, 
20.3%, 14.5%, and 62.8% among men, respectively; and were 52%, 3.8%, 
0.9%, 19.3%, 17.4%, and 52.4% among women, respectively [76]. A high 
proportion of people with knowledge about hypertension did not apply 
actual lifestyle changes for the prevention and management of hypertension. 
People seemed to be not using their hypertension knowledge for prevention 
and control of their high blood pressure conditions. 

Table 7. Hypertension knowledge among the Vietnamese adult population 

Variables Hypertension knowledge (%) 

General knowledge of hypertension 
(≥ 50% or 3/5 correct answers) 

 
74.3 

Hypertension dangers to health 82.6 
Blood pressure level called hypertension 39.4 
Measures detecting hypertension 89.6 
Corrected using antihypertensives 30.6 
Improve health by antihypertensives  71.4 

Risk factors of hypertension 
(≥ 50% or 4/8 correct answers) 

 
71.2 

Diet high in salt 73.7 
Diet high in fat 63.5 
Smoking 76.4 
Alcohol abuse 85.3 
Physical inactivity 57.5 
Obesity 78.5 
Stress 75.4 
Family history of hypertension 40.1 

Hypertension complications 
(≥ 50% or 3/5 correct answers) 

 
67.8 

Stroke 90.3 
Heart attack 79.1 
Heart failure 59.3 
Renal disease 49.0 
Eye disease 57.4 

Measures for hypertension prevention  
(≥ 50% or 3/6 correct answers) 

 
71.0 

Salt reduction 74.1 
Smoking cessation 68.2 
Alcohol reduction 76.8 
Physical activity 74.8 
Healthy weight 66.0 
Avoiding stress 73.8 

Comprehensive hypertension knowledge  
≥ 2/4 components (§) 82.4 
(§) Four components of comprehensive hypertension knowledge included general, 
risk factors, complications, and preventive measures.    
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Figure 13. Multivariable logistic regression analyses relating 
comprehensive hypertension knowledge with age group, sex, education level, 
previous hypertension diagnoses and last blood pressure checking, by 
residential areas.  

As shown in Figure 13, people who lived in rural areas were significantly 
less knowledgeable about hypertension, even taking other factors into 
account. Subjects living in urban areas, with higher levels of education, who 
had checked their blood pressure within a year, and who had previous 
diagnoses of hypertension were significantly more likely to have high 
comprehensive hypertension knowledge. 

Asking about the main sources from which they could obtain information 
about hypertension, the results are presented on Figure 14. Most people 
received their information on hypertension from mass media, especially 
television. About half of Vietnamese adults got hypertension knowledge from 
only one source, 28% from two, and 22% from three or more sources.  

Our findings that most people received hypertension information from 
mass media and very few from health professionals or IEC documents were 
rather unexpected. It may explain why Vietnamese adults have a high level 
of basic hypertension knowledge and low level of specific hypertension 
knowledge. One might expect that medical staff, with their specialised 
knowledge, could provide more effectively and correctly specific 
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hypertension information and knowledge to people. Providing information 
in this way could be used to improve specific hypertension knowledge among 
hypertensives as well as in the general population [77-80]. This could be 
highly effective since it should give people specific hypertension knowledge 
that only a small percentage of people currently understand precisely, as 
shown in our study, such as the level of blood pressure that is considered to 
be high blood pressure, the correct use of antihypertensive drugs or knowing 
about fatal hypertension complications. On the other hand, the mass media 
should pay more attention to public enlightenment on healthy lifestyles for 
preventing hypertension and CVD, such as salt reduction, smoking 
cessation, reducing alcohol consumption, physical activity, and having a 
healthy weight [80-83].  

 

 
Figure 14. The main information sources for hypertension knowledge 

among Vietnamese adults 

We also asked participants about their health seeking behaviour for 
hypertension. Most people reported that they would choose commune health 
station (three-quarters) or district hospital (over two-thirds) for health-care 
seeking about high blood pressure. About one-third of subjects chose a 
central or provincial hospital. One-quarter of adults reported that they 
would come to a private clinic, and only about one-tenth would treat them-
selves (Figure 15).  

Three-quarters of adults would to come to commune health stations, i.e. 
primary health care in public health care system, if they needed treatment 
for hypertension. This suggests that training health-care providers, 
especially at community level, in cardiac care should be one of the main 

Figure 14. The main information sources for hypertension knowledge 
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parts of any national programme. Health-care providers, who are in direct 
contact with hypertensive patients and people, potentially have great 
influence in preventing and managing hypertension. Any national 
programme would need to have policies to encourage health workers to 
participate in prevention activities, to pay more attention to hypertensive 
patients and to advise them about hypertension. 

Figure 15. The main pattern of health-care seeking behaviour for 
hypertension among Vietnamese adults 

In summary 

Hypertension is a major and increasing public health problem in Vietnam. 
Prevalence among Vietnamese adults is high, whereas the proportions of 
hypertensives aware, treated and controlled are still low. Overall, the health 
of an estimated 9.8 million Vietnamese aged 25 years and over was 
disadvantaged due to high diastolic blood pressure (including 5.7 million 
hypertensives unaware, 2.1 million untreated, and 2.0 million uncontrolled). 
There are many socio-geographical factors associated with the prevalence of 
hypertension, as well as unawareness, lack of treatment, and poor control in 
Vietnam. These include age, gender, BMI, abdominal fat, educational level, 
family history of hypertension, marital status, area of residence and 
geographical region. These findings imply an urgent need to develop 
national strategies to improve prevention (mostly in the general population) 
and treatment (mostly treating high-risk individuals at primary care) of 
hypertension in Vietnam. 
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HYPERTENSION MANAGEMENT 

Setting up a community-based hypertension management 
programme 

Interventions generally aim to promote and facilitate changes in health 
behaviour by modifying knowledge and contextual factors. A number of 
community-based interventions have attempted to change the prevalence of 
hypertension as well as other CVD risk factors, to reduce the overall CVD 
burden and improve population health outcomes [84, 85]. Vietnam, as an 
emerging economy, is facing a double burden of infectious and chronic 
diseases. Vietnamese people are therefore increasingly commonly witnessing 
manifestations of hypertension, as well as other CVD risk factors, 
particularly in rural areas [57, 86-88].  

Focusing on hypertension and behavioural CVD risk factors, and learning 
experiences and lessons from other countries [20, 22-25, 89-98], we used a 
quasi-experimental study design to develop a community-based programme 
on hypertension management in the Bavi district, starting in 2006. The 
study included two communes: Phu-Cuong commune was the intervention 
commune and the other, Phu-Phuong commune, served as a control 
commune (Figure 5).  

In the control commune, 1,131 randomly selected adults aged 25 years and 
older were invited to participate in the surveys at baseline (in 2006) and 
after 3-years (in 2009). The baseline survey found 393 hypertensive 
subjects. People with hypertension or other diseases from the baseline 
survey received the usual health care and treatment at commune health 
station.  

In the intervention commune, the programme on hypertension 
management started in 2006 with a cross-sectional survey of 1,180 randomly 
selected adults aged 25 years and over, which found 467 persons with 
hypertension. Both top-down and bottom-up approaches were applied to 
implement the hypertension management programme.  

In the top-down approach, the authorities and health staff were involved 
in all screening activities to understand the current cardiac care situation 
and approve affordable solutions. To improve and strengthen the capacity 
and skills of local health staff in cardiac care, the programme not only 
provided standardised workflows, manuals, guidelines, forms and essential 
anti-hypertensive drug stocks but also upgraded cardiac care services by 
training with the support and supervision of VNHI doctors.  
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In the bottom-up approach, the main IEC messages about hypertension as 
well as other CVD risk factors were broadcast repeatedly on local mass 
media to the entire community to improve local awareness and encourage 
them to respond more positively to lifelong check-ups and treatments. At 
commune health station, medical staff tailored the hypertension 
management programme, reducing the support from VNHI doctors until the 
programme could be run independently.  

During the first 17 months of the implementation phase, the management 
programme followed up a total of 497 people including 318 hypertensive 
people from baseline survey. Overall, 65.6% (326/497) maintained regular 
follow-up, 20.1% (100/497) had irregular follow-up and the overall dropout 
was 14.3% (71/497).  

Who joined and who did not join the management programme 
on hypertension? 

About 68% of hypertensive people joined the management programme 
during 17 months after screening. The characteristics of hypertensives that 
joined or did not join programme are presented in Table 8.  

The hypertensive people that decided to join the programme were older, 
had more severe hypertension (higher initial mean systolic blood pressure or 
diastolic blood pressure; hypertensive stage II or III) and had a higher 
proportion of personal CVD history. Those who declined to join the 
programme were more likely to be manual workers, had milder hypertension 
(predominately in stage I) and more CVD risk factors, they also had a higher 
rate of history of other chronic diseases or a higher rate of having family 
history of CVD.  

Multi-variable logistic regression analysis to adjust for demographic 
determinants indicated that being women, having a personal history of other 
chronic diseases or higher number of behavioural CVD risk factors and 
family history of CVD were independent predictors for not joining the 
programme; every 10-years of age, distance to commune health station 
increasing by 1 km, initial systolic and diastolic blood pressure level and a 
personal history of CVD were independent predictors for joining programme 
(Figure 16). 
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Table 8. The characteristics of hypertensive people, who did not join and 
joined the hypertension management programme  

 

Hypertensives after screening  

Variables Did not 
join 

(n=151) 

 Joined 
 

(n=318) 

 

Age, (years)  (mean ± SD) 54.7 ± 16.1  65.5 ± 14.1 ** 

Men (%) 42.4  46.2  

Education level       

Primary school or lower (%) 26.5  45.0  ** 

Secondary school or higher (%) 73.5   55.0  ** 

Marital status       

Married (%) 82.1  75.2  

Other (%) 17.9  24.8  

Occupation       

Manual worker (%) 51.7   32.1  ** 

Other (%) 48.3   67.9  ** 

Distance to health station (km) 0.95 ± 0.48  1.00 ± 0.49  

Insurance       

Having insurance (%) 35.8  44.0  

Having voluntary insurance (%) 4.6  3.1  

Initial diastolic blood pressure and categories      
Initial systolic blood pressure (mean ± SD) 148.5 ± 16.8   163.4 ± 19.4  ** 
Initial diastolic blood pressure (mean ± SD) 88.3 ± 9.1   92.7 ± 11.6  ** 

Hypertension stage I (%) 79.5   45.9  ** 

Hypertension stage II (%) 12.6   32.4 ** 

Hypertension stage III (%) 7.3   21.1  ** 

Number of other CVD risk factors 1.0 ± 0.8   0.6 ± 0.8  

Having history of CVD (%) 20.5   50.9  ** 

Having history of chronic disease (%) 16.6   10.1 * 

Having family history of CVD (%) 31.1   14.8  

* p < 0.05; ** p < 0.01 
 
 

39



 

 
 
 

 
1 Age (by 10 year) 8 Initial systolic blood pressure (by 10mmHg) 
2 Sex (female vs. male) 9 Initial diastolic blood pressure (by 10 mmHg) 
3 Education (secondary vs. primary) 10 Number of CVD risk factors 
4 Occupation (other vs. manual) 11 Having of CVD history 
5 Married (other vs. married) 12 Having history of chronic diseases 
6 Distance to health station (by 1 km) 13 Having family history of CVD 
7 Having insurance  
* p < 0.05; ** p < 0.01  
OR Adjusted odd ratios of all studied determinants 

 
Figure 16. Determinants associated with people who did or did not join 

the community-based hypertension management programme 
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Who dropped out and who had regular follow-ups in the 

hypertension management programme? 

The management programme completed the preparation and 

implementation phases in 2008, by which time local health staff 

independently managed local hypertensives at the commune health station 

with minimum supervision from VNHI. During the 17 months of 

implementation phase there were 71 persons (14%) that dropped out from 

the programme. Table 9 presents the characteristics of those and the group 

with regular follow-ups.  

The hypertensives who dropped out from the programme were younger, 

more likely to work in manual occupations, had milder hypertension 

(predominately stage I), and were less likely to have a history of CVD than 

those who had regular follow-ups.  

There were more reductions of systolic and diastolic blood pressure in 

those having regular follow-ups than in those who dropped out from the 

programme (55.5/28.7 mmHg vs. 17.6/7.9 mmHg, respectively, p<0.01). 

However, the more adherent hypertensive subjects received more combined 

drugs or higher doses to achieve these reductions. In addition, the drop out 

groups had less hypertension stage changes than those with regular follow-

ups (Table 9).  

Using multivariable regression analysis to adjust for other factors, only a 

few variables such as percentage reductions in systolic or diastolic blood 

pressure (reduced by 10% compared to initial values) and numbers of 

combined antihypertensive drugs were independent predictors for 

programme compliance (Figure 17). 
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Table 9. The characteristics of hypertensives in the drop out group and in 
the regular follow-up group in the management programme on hypertension 
  

Hypertensive  
Variables Drop out§ 

 
(n=61) 

Regular 
follow-up§ 

(n=314) 
Age, (years)  (mean ± SD) 62.6 ± 15.4  66.7 ± 12.5 * 
Men (%) 49.2  45.5  
Education level     

Primary school or lower (%) 33.3  46.5  
Secondary school or higher (%) 66.7  53.5  

Marital status     
Married (%) 84.4  73.3  
Other (%) 15.6  26.7  

Occupation     
Manual worker (%) 46.7  24.4  ** 
Other (%) 53.3  75.6  ** 

Distance to health station (km ± SD) 1.1 ± 0.5  1.0 ± 0.5  
Having insurance (%) 33.3  47.0  
Initial blood pressure categories    

Hypertension stage I (%) 62.3  28.0  ** 
Hypertension stage II (%) 26.2  38.2  ** 
Hypertension stage III (%) 11.5  33.1  ** 

Number of CVD risk factors 0.8 ± 0.8  0.6 ± 0.7  
History of CVD (%) 18.0  43.6  ** 
History of chronic disease (%) 6.6  10.2  
Family history of CVD (%) 8.2  16.2  
Changes in blood pressure, mmHg     

Systolic BP reduction (mean ± SD) 17.6 ± 15.6   55.5 ± 21.7 ** 
Diastolic BP reduction (mean ± SD) 7.9 ± 7.3   28.7 ± 11.9  ** 

Hypertension stage changes 1.1 ± 1.1   3.2 ± 1. 2 ** 
Number of drugs to combine 0.9 ± 0.9   2.5 ± 0.7  ** 
Number of tablets to take daily 0.9 ± 1.1  2.6 ± 1.4  ** 
Drug side effects (%) 0.0  1.3  
Major adverse cardiac events (%) 3.3  1.3  

§ Adherence to management program, regular follow-up: one check-up per 1-2 
months; drop out: less than one check-up per 6 months.  
* p < 0.05; ** p < 0.01 
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1. Age (by 10 year) 5. Number of CVD risk factors 
2. Sex (female vs. male) 6. Having of CVD history 
3. Systolic blood pressure reduction (by 10%) 7. Having family history of CVD 
4. Diastolic blood pressure reduction (by 10%) 8. Number of tablets to take daily 
* p < 0.01 9. Number of drugs to combine  
OR Adjusted odd ratios of all studied determinants 

 
Figure 17. The factors associated with the drop out from the hypertension 

control programme as compared with the regular follow-up group 
 
Personal education did not significantly impact on people’s decision to 

join or leave the programme in our study. The severity of hypertension and 
effectiveness of treatment were the main factors influencing the decision of 
hypertensive people to join or to leave the hypertension management 
programme. Our results also showed that being female, having several 
behavioural risk factors or a history of chronic diseases were factors that 
prevented local people from joining the programme, although they were not 
significant factors for people leaving the programme (Figure 16 and 17).  

 
These results could be explained by the fact that hypertensive people often 

have to make a trade-off between invisible short-term benefits from 
prevention and obvious inconvenience from routine check-ups (such as time 
consumed, difficulties in changing health behaviour, side effects of drugs, 
feelings of being ill when taking lifelong drugs). Symptoms of hypertension 
or the burden of its complications became evident usually only at late stages, 
while these signs were often ignored at the early stages, especially if people 
were not aware of hypertension and other CVD risk factors. Field experience 
revealed that it was very hard for a person of working-age with mild 
hypertension to spend time for check-ups.  

 

1  Age (by 10 year) 5. Number of CVD risk factors
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Effects of a three-year community-based hypertension 
management programme 

A total of 596 hypertensives completed the 3-year follow-up, 280 from the 
intervention commune and 316 from the control commune. The overall drop 
out rate (all reasons) was 12.8%, slightly higher in the control group than the 
intervention group (13.4% vs. 11.9%, p>0.05). The causes of withdrawal are 
presented in Figure 6. 

The gross and net changes of studied variables in hypertensive people 
from the baseline survey, over 3-years of intervention, in both sexes and 
both communities are shown in Table 2 of Paper IV. In general, statistically 
significant changes and net changes in some anthropometric parameters, 
self-reported behavioural risk factors and blood test variables were found in 
both communes after the 3-year follow-up. The main changes were in blood 
pressure and status of hypertensive treatment. In the intervention commune 
the decreases in mean systolic and diastolic blood pressure, and the 
increased proportions of hypertensives treated and controlled after 3-years 
of intervention were generally larger than those observed in the control 
population.  

Figure 18 shows the changes in blood pressure among hypertensive 
people in the control and intervention communes. Overall, interventions 
likely shifted the blood pressure distribution curves to the left by -14.2/-2.6 
mmHg and -19.6/-8.5 mmHg systolic/diastolic blood pressure in control and 
intervention communes, respectively.  

After three years of intervention, the increases in proportion of 
hypertensive treated and controlled in intervention commune were 
significantly larger than the corresponding values in control commune 
(Figure 19). The estimated CVD 10-year risks were slightly decreased by 
4.6% and 3.5% in intervention and control groups, respectively. 

In the control commune, although the proportion of hypertensives treated 
increased by 10%, the proportion of hypertensives controlled (blood 
pressure <140/90 mmHg) increased only by about 1%, while in the 
intervention commune, hypertensives on-drug therapy increased by 28% 
and there were an additional 16% of hypertensives that reached their target 
blood pressure (Figure 19). This suggests that hypertensive management in 
the control commune with usual health care was less effective than that in 
the intervention commune. 
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(A) 

 
(B) 

Figure 18. The distributions of blood pressure among hypertensive people 
at baseline and after 3 years in control (A) and intervention (B) communities 
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Figure 19. The average increase in the proportions of hypertensives treated 
and controlled and reduction in estimated CVD 10-year risk after 3 years of 
intervention.  

 
The estimated net changes in blood pressure, proportion of hypertensives 

treated and controlled, and estimated CVD 10-year risk, as measured by the 
residual changes in the intervention area after changes in the control area 
were allowed for, are summarised in Table 10. The net reductions in systolic 
and diastolic blood pressure and the net increases in the proportions of 
hypertensives treated and controlled were significant (p<0.01) in both sexes 
(with the exception of systolic blood pressure in men, p=0.437). A significant 
decrease in the net change of estimated CVD 10-year risk was found in 
women (-2.5%, p=0.014), in contrast, that in men was slightly increased, but 
not significantly (1.1%, p=0.439). 
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Table 10. The net changes in blood pressure, proportions of treatment and 
control among hypertensive people during 3-years of intervention, estimated 
by linear regression, related to changes in control commune 
 

Variable Estimated net changes  
(Mean or % ± SE) 

p  

Men    

Systolic BP, (mmHg) -2.2 ± 2.8 0.437  

Diastolic BP, (mmHg) -4.3 ± 1.4 0.003  

Hypertensive treated a (%)  22.0 ± 6.1 <0.001  

Hypertensive controlled b (%) 11.0 ± 3.7 0.003  

Estimated CVD 10-year risk (%) 1.1 ± 1.4 0.439  

Women    

Systolic BP, (mmHg) -7.8 ± 2.2 0.001  

Diastolic BP, (mmHg) -6.8 ± 1.1 <0.001  

Hypertensive treated a (%)  13.6 ± 4.9 0.005  

Hypertensive controlled b (%) 17.3 ± 2.9 <0.001  

Estimated CVD 10-year risk (%) -2.5 ± 1.0 0.014  

Total    

Systolic BP, (mmHg) -5.4 ± 1.7 0.002  

Diastolic BP, (mmHg) -5.9 ± 0.9 <0.001  

Hypertensive treated a (%)  17.4 ± 3.8 <0.001  

Hypertensive controlled b (%) 15.0 ± 2.3 <0.001  

Estimated CVD 10-year risk (%) -1.1 ± 0.8 0.172  

a Hypertensives receiving drug treatment for their hypertension. 
b Hypertensives under drug treatment who had normal blood pressure at 
examination. 
c Estimated net changes = Changes in intervention commune (changes 
between baseline and after 3-years) minus changes in control commune 
(changes between baseline and after 3-years) 
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The community-based hypertension management programme 
successfully and significantly reduced systolic and diastolic blood pressure 
and increased the proportion of hypertensives treated and controlled in the 
intervention commune compared with the changes in the control community 
during the 3-year intervention programme. Following the estimates by 
Collins et al. [19] the degree of net blood pressure reductions shown in this 
study (by 5.9 and 5.4 mmHg in systolic and diastolic blood pressure 
respectively) if maintained, leads to cautious estimates of 30 – 40% 
reduction in strokes and 15 – 25% fewer coronary heart disease events 
among initially identified hypertensives.  

 
In addition, our recent national survey on hypertension (2008) showed 

that among all hypertensives 29.6% had treatment and only 10.7% achieved 
targeted blood pressure control. There were about 11 million hypertensives 
among Vietnamese adults aged 25 years and over [88]. If this programme 
were implemented nationwide, the proportions of hypertensives treated and 
controlled would improve by 17% and 15%, respectively. This would 
extrapolate to an additional 1.87 million hypertensives being on drug 
therapy and 1.65 million hypertensives controlled (Figure 20) (relating 
results to the general population in 2009, 44 million aged 25 years and over) 
[55]. 

 
 

Figure 20. Potential increases in treatment and control of hypertensives by 
implementing a hypertension management programme nationwide 
(extrapolating to the Vietnamese population in 2009, 44 million aged 25 
years and over) (Paper IV, Figure 4). 

Multi-variable linear regression analysis showed that only a few variables 
such as intervention (vs. control) commune and irregular or regular drugs 
treatment were significantly associated with net reductions of systolic and 
diastolic blood pressure after three years of intervention (exception irregular 
treatment in reduce systolic blood pressure) (Table 11).  
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Table 11. Adjusted net change (*) (∆) in blood pressure among hypertensive 
people after 3-years of intervention by multi-variable linear regression 
 

Adjusted net change (∆) 

Systolic blood pressure 
(mmHg) 

Diastolic blood pressure 
(mmHg) 

Variables 

∆, (95% CI) p ∆, (95% CI) p 

Waist, cm  0.02 (-0.3 – 0.3) 0.924 0.2 (-0.02 – 0.3) 0.091 

BMI, kgm-2 0.3 (-0.7 – 1.4) 0.544 0.1 (-0.5 – 0.6) 0.814 

Diet low in salt  -1.7 (-5.0 – 1.7) 0.332 -0.3 (-2.0 – 1.35) 0.703 

Excessive alcohol 1.8 (-2.8 – 6.4) 0.450 0.4 (-2.0 – 2.7) 0.759 

Physical inactivity  0.5 (-2.9 – 4.0) 0.765 0.2 (-1.6 – 1.9) 0.836 

Intervention vs. control -4.9 (-8.3 – -1.4) 0.006 -5.7 (-7.4 – -4.0) <0.001 

Irregular treatment  -2.4 (-7.3 – 2.4) 0.326 -3.9 (-6.4 – -1.5) 0.002 

Regular treatment  -7.2 (-11.3 – -3.0) 0.001 -6.4 (-8.5 – -4.3) <0.001 

(*) Adjusted net change = multi-variable linear regression model including 
variables: intervention, age, sex, waist, salty diet, excessive alcohol, physical 
inactivity, having irregular treatment, and having regular treatment. 

The reduction of blood pressure and increased proportions of 
hypertensives treated and controlled resulted from priority hypertension 
treatment interventions. That was a strong point in our study. In this 
programme the local staff at the commune health station played a pivotal 
role in enhancing the clinical care provided by a general doctor, two assistant 
doctors and three nurses in the intervention commune. The efforts of the 
staff at the commune health station, to whom the hypertensives had 
unlimited access without charge for screening, monitoring, education and 
provision of non-drug therapy for hypertension, resulted in increased 
awareness of hypertension and other CVD risk factors and lifestyle changes 
as well as improved diagnosis, treatment and compliance of hypertensive 
people. These may explain why intervention (vs. control) and having regular 
follow-up were main factors influencing the reductions of blood pressure 
and the increased proportions of hypertensives treated and controlled.  
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In summary 
 

A community-based hypertension management programme successfully 
reduced blood pressure and CVD 10-year risk, and increased the proportions 
of hypertensives treated and controlled. The local health staff, in a typical 
rural area, were able to run the programme independently and successfully 
with a reasonable drop out rate during the 3-years of intervention. These 
successes suggest that this kind of programme is feasible and applicable in 
low resource settings. The existing health care infrastructure can easily be 
modified to implement this effective strategy to combat hypertension as well 
as other CVD risk factors. This programme on managing hypertension could 
be used as a basic framework (a first step) to set up new intervention 
programmes for more advanced other CVD risk factor management as well 
as CVD or other chronic diseases at the community level (next steps). 
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POLICY IMPLICATIONS 

Hypertension has a silent evolution, is chronic in nature, and brings a 
delayed impact on health outcomes. Effective and sustained management of 
hypertension in individuals reduces the prevalence of the highest levels of 
risk. But only intervention for the population as a whole can reduce the 
excessive rise in blood pressure with age and the public health burden of 
increased cardiovascular risk and the need for treatment. Our findings show 
that hypertension is a major and increasing public health problem in 
Vietnam. The current hypertension management programme focuses more 
on treating hypertensive patients, who may already have experienced 
complications such as stroke, acute myocardial infarction or heart failure in 
hospitals, and gives less attention to prevention in the general population. 
Our community-based hypertension management programme successfully 
reduced mean blood pressure and estimated CVD 10-year risk, and increased 
the proportion of treated hypertensive that were controlled.  

Early in 2008, with responsibility as the leading national institute for 
preventing and controlling cardiovascular diseases and based on our 
preliminary results as well as the international guidelines and experience, 
Vietnam National Heart Institute developed a national targeted 
hypertension management programme in response to the current burden of 
hypertension and submitted a strategy to the Ministry of Health and 
Government. In December 2008, the Vietnamese Prime Minister issued 
Decision No. 172/2008/QD-TTg on the Approval of the National Targeted 
Programme for Hypertension Prevention and Control [99]. This programme 
is a part of the Programme of Prevention and Control of Non-Communicable 
Diseases [100]. The national targeted programme applied and reproduced 
our model on hypertension management in Phu-Cuong commune nationally.  

Lessons from our studies that were important in extrapolating to the 
national targeted programme included the following: 

Addressing the general population by developing community 
interventions, particularly for salt reduction 

The prevention and management of hypertension are major public health 
challenges for Vietnam. A number of important causal factors for 
hypertension among Vietnamese adults have been identified, including non-
modifiable factors such as age, sex, family history of hypertension, 
residential areas and modifiable factors such as overweight, obesity (as 
showed in this study) and diet high in salt, physical inactivity, and excess 
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alcohol intake (as shown in another of our studies) [76, 101]. If the rise of 
blood pressure with age could be successfully managed, much hypertension 
as well as stroke, cardiovascular and renal diseases would be prevented [102-
105]. Vietnamese adults run a high lifetime risk of developing hypertension, 
meaning that a public health strategy against hypertension is strongly 
warranted. Primary prevention measures against hypertension, such as 
community interventions, should be introduced to mitigate these causal 
factors in the population. A community intervention approach that lowers 
blood pressure levels in the general population can potentially reduce 
morbidity and mortality or delay hypertension incidence [32, 106, 107]. Our 
community-based approach to hypertension prevention is generalizable, 
cost-effective (because of the use of mass communication methods), and has 
the potential of modifying living conditions and influencing health outcomes 
as well as health policies [3, 108]. Our first suggestion for a national 
targeted programme for hypertension prevention and management is to 
address the general population through community interventions, 
particularly for salt reduction. 

The goals of community or population-wide interventions are both to 
control the incidence of new cases of hypertension, resulting in fewer new 
cases, and to reduce its prevalence, so that individuals are not exposed to the 
deleterious effects of high blood pressure for extended periods of time. 
Success therefore depends both on influencing modifiable causes of 
progression in blood pressure levels and on reinforcing healthy behaviour by 
lifestyle changes campaigns and affected individuals to ensure detection and 
control of already-established hypertension. In addition, community 
interventions on hypertension aim at averting development of high blood 
pressure in the first place and then follow up with strategies to control it or 
to prevent its cardiovascular consequences.  

In our community-based management programme on hypertension, a 
health promotion campaign is a key aspect of the intervention [109]. These 
healthy lifestyle promotion campaigns successfully and significantly reduced 
blood pressure and proportion of salty diets in the general population (data 
not shown) and particularly in hypertensive groups. We suggest that healthy 
lifestyle promotion campaigns are vital components in any national 
programme for preventing and managing hypertension. The adoption of 
healthy lifestyles by everyone is critical for preventing hypertension as well 
as being an essential part of managing hypertensives. Healthy lifestyle 
promotion campaigns for preventing hypertension should be comprehensive 
and integrated with other CVD risk factors, and include the primary 
prevention measures such as reducing dietary salt (salt intake less than 5 to 
6 g (2000 to 2400 mg sodium) per person per day) [1, 31, 41], weight 
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reduction (maintaining normal body weight with BMI 18.5 – 22.9 kgm-2) [31, 
63], healthy diets (consuming a diet rich in fruit, vegetables, and with 
reduced content of saturated and total fat) [1, 31], increased physical activity 
(engaging in regular aerobic physical activity such as brisk walking, at least 
30 minutes on most days) [1, 31, 41], reduction of alcohol consumption (less 
than 2 drinks per day in most men and less than 1 drink per day in women or 
lighter-weight persons) [1, 31].  

In our studies, most Vietnamese adults received their information on 
hypertension from the mass media and very few got information from health 
professionals. We recommend that health promotion should be presented on 
mass media nationwide, particularly on television (national and local 
networks). In addition, the proportion of internet access and use has 
increased in the past decade [55], so health education programmes for 
preventing hypertension as well as other CVD risk factors via the internet 
could be useful [110].  

The national programme will include education and training to improve 
the skills of health professionals and medical staff, especially at primary 
health care or commune health station levels, to deliver healthy lifestyle 
advice to hypertensive people as well as to the general population. 
Programmes need to have policies that encourage health professionals to pay 
more attention to hypertensive people and advocate lifestyle modifications 
as a non-pharmacological therapy.  

We recommend that the national programme needs to include an 
education programme through the mass media to reduce salt intake as a 
strategy for preventing and managing hypertension as well as cardiovascular 
diseases. Diets high in salt cause up to 30% of all cases of hypertension [111]. 
Reduction in salt consumption is the top priority because it will lead to lower 
blood pressure, one of the main risk factors for stroke, heart attack or end-
stage renal failure. In the long-term the reduction in salt consumption will 
have a greater effect since reducing intake will attenuate the age-associated 
blood pressure rise [112]. Salt substitution in a country such as Vietnam 
where cooking culture and habitual eating preferences for using salt 
predominate in preserving meat and fish, and in seasoning and sauces used 
during cooking and at the table, will be a useful component.  

Population-wide interventions reducing salt consumption by only 15% 
would avert up to 8.5 million deaths in 23 high-burden countries over ten 
years [10]. In Vietnam, voluntary salt reduction, combined with tobacco 
control, if widely applied, could prevent a further 248,000 deaths over 10 
years at a cost of US$0.16 per person per year [10]. On the other hand, like 
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other low- and middle-income countries, Vietnam faces serious financial 
constraints. The national budget for health care is unable to meet the 
people’s health care needs. The state budget for preventive medicine is still 
limited [72]. A recent cost-effectiveness analysis of interventions to prevent 
CVD in Vietnam showed that the least costly interventions are health 
education programmes through mass media with a total cost per year of 
US$0.06 per capita [113]. Among the population interventions, a health 
education programme to reduce salt intake is the most cost-effective, with an 
estimated cost of US$118 per DALY averted. This analysis also emphasized 
that in the context of limited budgets a health education programme to 
reduce salt consumption is the most cost-effective measure and should be 
the first choice [113].  

Key recommendations focused on reducing salt consumption with an 
“ideal” population median intake of 3 g/day, “desirable” intake of 5 g/day, 
and immediately “feasible” intake of 8 g/day [112, 114]. Our current 
recommendation for reducing salt intake is less than 6 g (2400 mg sodium) 
per person per day and is expected to reduce to less than 5 g (2000 mg 
sodium) per person per day by 2025 [31, 41, 112]. Dietary salt reduction 
depends upon individual awareness, health providers’ advice to patients, and 
effective action by the food manufacturing and food service industries. 
Therefore, the potential for reduction in average population intakes of 
sodium depends on the availability and use of lower-sodium products. 
Health education on reduction of salt consumption through mass media 
would improve individual awareness of harmful salt over-consumption and 
the benefits of reducing salt intake. Health professionals’ advice to patients 
about reduction of salt intake as a non-pharmacological therapy is therefore 
very important.  

The consumption of processed foods is rising in Vietnam, bringing a need 
for the food industry to start to reformulate processed foods with less 
additional salt and to label food with its salt content. The food industry is 
usually said to resist reduction in salt content because of loss of flavour, and 
therefore marketability, of its products. Individual expectations of a salty 
taste are remarkably modifiable, however, and adaptation to lower salt levels 
in only a matter of weeks can make many previously desirable foods seem 
unpalatable because of saltiness [115]. 

In parallel with healthy lifestyle promotion campaigns, policies to 
promote the consumption of foods low in salt, saturated fats, and sugar; 
reduction of alcohol consumption, and increased physical activity will lead to 
wide ranging health gains, including prevention of overweight or obesity 
(particularly in children), hypertension, cardiovascular diseases, and some 
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cancers [13, 112, 116-119]. The main policy interventions are possibly 
increasing the price of foods high in salt, saturated fat or sugar; food 
labelling; and marketing restrictions for unhealthy foods, especially to 
children and young people. Modification of the built environment to 
promote physical activity also has potential to prevent hypertension and 
other CVD risk factors [119-124].   

These lifestyle changes, as non-pharmacological therapy, would need to 
be adopted by everyone, including normotensive (mostly for prevention) and 
hypertensive (mostly for treatment) individuals. Among hypertensive 
groups, if the treatment goal of < 140/90 mm Hg (or lower for persons with 
diabetes or chronic kidney disease) is not reached, drug treatment has to be 
initiated and progressively intensified until the blood pressure goal is 
attained. The multi-drug low-price treatment for hypertensive people within 
patient-centred primary health care is our second suggestion for the 
national targeted programme for hypertension prevention and management. 

The multi-drug low-price treatment for hypertensive people 
within patient-centred primary health care 

Usually, the commune health station, the lowest level in public health 
system, is responsible for providing primary health care including preventive 
medicine (such as immunization, antenatal care, child delivery services); or 
implementing national health programme (such as the Expanded 
Programme of Immunization, Family Planning Programme, Acute 
Respiratory Infections, etc.); and primary curative services (such as first aid, 
treating common symptoms and diseases). People with hypertension are 
generally referred to upper levels of care such as district or provincial 
hospitals. This is because commune health station staff have not been 
trained in measuring biological risk factors and in cardiac care. They do not 
have sufficient equipment (only one sphygmomanometer to serve 5,000 – 
20,000 inhabitants) or medications (antihypertensive drugs). In particular, 
health insurance does not pay for care or treatment at commune health 
stations. This overloads district and provincial hospitals, and increases the 
costs of treatment (e.g. transportation fees, opportunity costs, expenses for 
relatives) thus leading to the “medical poverty trap”[125, 126]. This is an 
expensive drain on scarce health resources. 

In our hypertension management programme, the health staff 
participated in the activities in almost all phases of the programme 
(preparation, implementation, and independent operation phase). The 
programme used standard protocols at the commune health station to 
routinely screen, diagnose and treat hypertensive patients with lifestyle 
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modifications and multi-drug therapy. The programme also included 
continuous training courses to provide the right technology and skills and to 
improve the capacity local health staff in cardiac care (including on-site, 
hands-on training). The local staff in the intervention commune were also 
able to run a programme independently and successfully with only a small 
drop-out rate (12.8%) during the 3-year follow-up. This suggests the 
feasibility and applicability of this kind of programme in low resource 
settings like Phu-Cuong commune, a typical rural commune in Vietnam. 

Based on our findings we recommend that the national targeted 
programme could apply our model to move hypertension care (or some 
cardiac care) from district or provincial hospitals to commune health 
stations (primary health care) nationwide. Hypertension management at 
commune health stations is an important but challenging step in moving 
expensive care services into primary health care sector in Vietnam. This 
would enable potentially marginalised groups (e.g. poorer people in rural 
areas, hypertensives in mountainous regions) to have easy and prompt 
access to hypertension care, reducing the extent of economic barriers to 
treatment and thus avoiding the “medical poverty trap”.  

Hypertension management at commune health stations has several 
advantages: the relative proximity of providers to the patients’ homes 
reduces travel costs; knowledge of individual patients, families, and local 
communities by local health staff; the possibility of caring for defined 
populations makes coverage and follow-up easier to assess and monitor; and 
improves continuity of care. With appropriate training and equipment, local 
health staff can screen adult patients, provide appropriate lifestyle change 
advice and treatment, and promote adherence to treatment [127]. For 
chronic diseases requiring lifelong treatment such as hypertension, available 
qualified personnel and better facilities at commune health stations would 
improve treatment adherence, promote changes in behavioural risk factors 
and eventually contribute to local secondary and primary prevention 
activities [128, 129].  

For opportunistic screening of hypertensive individuals at commune 
health stations, we suggest using simple measurements such as a brief 
history of salt, saturated fat, sugar, alcohol and tobacco consumption, body-
mass index or waist circumference, blood pressure, and a clinical history 
(personal and family) of cardiovascular diseases and a stratification of CVD 
risk chart with four categories of absolute CVD risk: low, medium, high, and 
very high risk (Figure 21). This simple method could be easier and make it 
possible to identify hypertensive persons or individuals at high-risk of a CVD 
even in primary health care, without laboratory measurements such as 
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cholesterol concentration or fasting glucosaemia. Using stratification of CVD 
risk, charts are highly feasible, cost-effective, and can have immediate and 
positive effects in the short term and are cheap to implement [21, 74, 130, 
131].  

Secondary prevention could be directed to hypertensives or individuals 
with well-known cardiovascular diseases by using multi-drug regimes with 
off-patent medications. In our management programme on hypertension, we 
combined healthy lifestyle changes and off-patent multi-antihypertensive 
drugs, and the programme successfully reduced blood pressure and 
estimated CVD 10-year risk (particularly in hypertensive women) in the 
intervention commune.  

 

 
Low risk = CVD 10-year risk < 15%; Medium risk = CVD 10-year risk 15 - 20%;  
High risk = CVD 10-year risk 20 - 30%; Very high risk = CVD 10-year risk ≥ 30%. 
Target-organ damage and associated clinical conditions: According to WHO – ISH 
guidelines for the management of hypertension [21, 130]. 

Figure 21. Risk chart stratification for screening for hypertension and 
individuals at risk of a cardiovascular event 

We suggest that a national management programme on hypertension 
should use this overall risk approach to treat individuals with existing 
cardiovascular diseases or who are at very high risk (>30%) of 
cardiovascular diseases at commune health stations (primary health care 
level). Many investigations have shown that this is the best evidence-based 
clinical approach and most cost-effective approach for management of CVD 
in low resource setting such as Vietnam [41, 75, 113, 132]. Scaling-up a 
multidrug regimen for individuals with existing cardiovascular diseases or 
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who are at high risk of cardiovascular disease could avert almost 18 million 
deaths over the next 10 years in 23 low-income and middle-income 
countries. The annual financial cost would be an average of US$1.10 per 
person [75]. This approach has a potential to prevent 266,000 deaths in 
Vietnam over 10 years at a cost of US$0.66 per person per year [75, 132]. In 
2010, a cost-effectiveness analysis of individual interventions to prevent 
hypertension as well as CVD in Vietnam showed that the treatment of 
systolic blood pressure > 160 mmHg by using off-patent multi-drugs regime 
is the most cost-effective measure with a total cost of US$78 per DALY 
averted, followed by treatment of systolic blood pressure > 140 mmHg (very 
cost-effective, with total cost of US$222 per DALY averted) [113].  

Thus opportunistic screening of the adult population attending commune 
health station facilities, the application of stratification of CVD risk chart for 
assessment of CVD risks, using a cost-effective therapy with low-price multi-
antihypertensive drugs for treatment hypertension and other CVD, 
supplying the essential equipment, drugs and technologies, and continuously 
offering training courses in cardiac care for improving local health staff 
capacity are realistic, possible interventions for management of hypertension 
in primary health care. The extensive development of pharmacies 
throughout the country (especially with off-patent antihypertensive 
medications) would make the scale-up of pharmaceutical treatments more 
feasible and less costly. Particularly, the recent achievement in the expansion 
of health insurance coverage through several special government 
programmes targeting poor people or inhabitants in some mountainous 
areas was found to increase access to cardiac care at commune health 
stations [133].   

Implementation of the immediate priority treatment interventions for 
management of hypertension as well as CVD at commune health station 
(primary health care level) needs a functioning health care system. Setting 
up a functioning hypertension care network based on the existing health care 
system is our third suggestion for a national programme for preventing 
and controlling hypertension. 

Setting up a hypertension care network based within the 
existing health care system 

Although Vietnam faces continuing challenges from communicable 
diseases, nutritional disorders, and risks to mothers and their babies, non-
communicable diseases such as CVD, cancers, diabetes etc. are becoming 
increasingly prevalent and causing a heavy burden of morbidity and 
mortality [56, 134]. For patients with chronic diseases (including 
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hypertension) to be attracted, retained and provided with continuity of care, 
several features of health systems must be strengthened. The public health 
system, as the main provider of chronic care, has four levels: central 
government, province, district, and commune levels. Based on this existing 
system and on our experiences from the top-down and bottom-up approach, 
we suggest a hypertension care network having four corresponding levels as 
presented in Figure 22.  

 

Figure 22. Hypertension care network 
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The highest level is National Steering Committee of Programme for 
Prevention and Control of Non-Communicable Diseases (PrP&C-NCD) at 
Ministry of Health (MoH). A Vice-Minister is the committee’s leader. This 
committee has members from Department of Health Care Management, 
Department of Preventive Medicine, Health Planning & Finance 
Department, VNHI, Central Endocrinology Hospital, and Central Cancer 
Hospital. National Targeted Programme for Prevention and Control of 
Hypertension (NTPrP&C-H) is a part of PrP&C-NCD. 

The National Steering Committee will give support in terms of health 
policies and budget allocations for the programme. Stewardship from 
government policy makers will be essential to the improvement of quality of 
care and integration of fragmented provision of chronic care across the many 
different providers (public, private and informal health care sectors) and 
many different national programmes such as PrP&C-NCD, Primary Health 
Care Programme, National Nutrition Programme, National Targeted 
Programme for Prevention and Control of Diabetes Mellitus, National 
Committee of Tobacco Control, etc. [41, 129, 135]. Particularly, the funding 
and implementation of robust supply systems for essential drugs and 
equipment to the primary health care level (commune health stations) are 
priorities for the National Steering Committee. In fact, there are substantial 
synergies between delivering care to people with infectious diseases and 
non-communicable diseases, both of which require well-managed 
pharmaceutical supply chains, trained multi-professional teams, and 
management systems to support long-term relationships between patients 
and health care providers at different levels of the health care system [136]. 
Thus, the National Steering Committee would have policies to integrate 
health care for chronic diseases such as CVD, hypertension and others with 
existing health care for communicable diseases such as tuberculosis, 
malaria, HIV/AIDS etc. or maternal and child health care at different levels 
of the health care system, especially at commune health stations, the 
primary health care level [98, 137].  

VNHI is the main institution responsible for programme work under the 
direction of the National Steering Committee at MoH. A National Executive 
Committee with an office at VNHI has members from several important 
departments in MoH and specialist cardiologists from higher-level 
institutions throughout the country. To assist this committee, a secretariat 
including about ten professionals work full-time in the office at VNHI.  

The National Executive Committee is responsible for programme 
development including the organization of a hypertension care network from 
central to local levels; five-year planning of programme budgets and 
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implementation; and the main contents of the programme activities such as 
healthy lifestyle promotion campaigns, training human resources, screening, 
treatment and monitoring for hypertensive patients; and coordinating with 
local executive committees to supervise the organization and 
implementation of programme activities at all levels. The National Executive 
Committee cooperates with MoH and the Ministry of Finance to formulate 
policies on the organization, expertise, manpower, financial, medical 
insurance, and coordination of activities as well as the integration of 
activities into other projects. The Committee cooperates with Department of 
Health Care Management, Department of Preventive Medicine, and Health 
Planning & Finance Department of MoH for the annual and five-year 
surveillance and evaluation programmes. 

The Provincial Executive Boards are responsible for the allocation of 
budgets, implementation and monitoring of programme activities in own 
localities. 

The lowest, but most important level, in the hypertension care network is 
the commune health stations. Each CHS has five to seven health staff 
including one general doctor, one assistant pharmacist, one midwife, one 
physician of traditional medicine, and one to three nurses. CHSs are 
responsible for delivering health care to an entire commune with 
approximately 5,000 inhabitants in mountainous areas and about 20,000 
inhabitants in some major cities. Traditionally, commune health staff are 
trained for health care services in infectious diseases, immunization, 
antenatal care, child delivery services, family planning, etc. In the 
hypertension care network, a comprehensive approach is required to 
strengthen commune health stations to deliver services for all common 
diseases (infectious or chronic) during the life course, with a patient-centred 
model of delivery [41, 131, 135]. The local health staff are trained to shift 
towards strengthened CHS as part of a service hub that provides the support 
needed to deliver critical prevention and treatment services for hypertension 
in particular and for CVD or other chronic diseases in general [41, 129, 135]. 
With appropriate training and equipment, the commune health staff are able 
to take responsibility for screening adult patients, provide appropriate 
lifestyle changes and treatment, and promote adherence to treatment at 
CHS, integrated with conventional delivery of care for several communicable 
diseases. They are also able to follow up hypertensive persons and to refer to 
upper levels of care (district or provincial hospitals) in cases with 
complications or treatment resistance.  

Commune health stations would be strengthened by the introduction of 
planned follow-up visits for all patients with chronic disease, not only for 
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hypertensive people, and by the reorganization of health workers’ roles and 
responsibilities towards a multidisciplinary team approach. Improving and 
strengthening capacity and skills of medical staff in cardiac care, especially 
for health workers at the primary care level (commune health stations) is the 
our fourth suggestion for the national programme. 

Improve and strengthen capacity and skills of medical staff in 
cardiac care, particularly staff at primary care level 

In our study, with a top-down approach, we had continuous training 
programmes by doctors from VNHI to improve standards of cardiac care by 
health staff at the CHS in the intervention commune. The efforts of the staff 
at the CHS, to whom the hypertensives had unlimited access without charge 
for screening, monitoring, education and provision of non-drug therapy for 
hypertension, resulted in increased awareness of hypertension and other 
CVD risk factors and lifestyle modifications as well as improved diagnosis, 
treatment and compliance of hypertensive people. The local medical health 
workers in the intervention commune were able to run a programme 
independently and successfully with significant reduction blood pressure 
and estimated CVD 10-year risk, increase proportions of hypertensive 
treated and controlled during the 3-year follow-up. These indicate that with 
appropriate training and equipment, the local health staff can screen adult 
patients, provide appropriate lifestyle changes and treatment, and promote 
adherence to treatment. These findings suggest that the national programme 
on hypertension management needs to have a continuous training 
programme to improve and strengthen the capacity and skills of health staff 
in cardiac care, particularly in staff at the primary care level, in commune 
health stations. 

The National Executive Committee at VNHI is cooperating with 
specialists in national medical universities; the Vietnam Cardiology 
Association will develop and edit the overall comprehensive training 
documents for the programme. In addition to the usual content of pathology, 
diagnosis, and treatment, the documentation will contain details of the 
health education programme on the mass media for preventing hypertension 
as well as CVD, with particular emphasis on measures to reduce salt intake 
and promote smoking cessation. Beside the professional content, the 
document also has a chapter introducing the national programme, such as 
the aims, the scope of programme, how to organize the programme, how to 
conduct and implement the programme at different health care levels. 

The continuous training programme has two levels: training of local 
trainers (ToT) and training of local health staff at primary health care by 
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local trainers (including on-site hands-on training). The local trainers are 
cardiologists or internal medicine doctors in provincial hospitals or general 
practitioners in provincial preventive medicine centres. The lecturers in ToT 
courses are the members of National Executive Committee, cardiologists or 
specialists from VNHI or departments of cardiology in national medical 
universities or cardiovascular centres throughout the country. 

The local trainers in each province will be responsible for the continuous 
training programme in local health care settings. Depend on allocated 
budgets, the training programme would be expanded year by year and would 
cover all local health staff at district and commune levels (primary health 
care level) during the first five-year plan of the national programme. 

The national programme should have online training courses through the 
programme’s website. Local trainers can easily access all the tools and 
documents for their lectures. Local health staff at any health care level could 
easily access the lectures, the guidelines, and the professional 
recommendations on updating their knowledge and improving and 
strengthening their capacity and skills on prevention and management of 
hypertension as well as CVD. 

In particular, our findings (that the health workers in the intervention 
commune were able to run the hypertension management programme 
independently and successfully) lend support to the feasibility of integrating 
hypertension management into the primary health care system, especially in 
rural areas. Thus, during the on-site hands-on training courses at primary 
health care level (in commune health stations), the programme should 
provide the technologies, skills, and policies to local health staff for 
integrating hypertensive care or CVD care with conventional existing health 
care in several infectious diseases such as tuberculosis, malaria, HIV/AIDS 
etc. [138] or maternal and child health care. As an example, the local health 
workers could adapt the existing system for the directly observed treatment 
(DOTS) for tuberculosis to hypertension management [98, 136, 137]. 
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CONCLUSIONS AND SUGGESTIONS FOR FURTHER 
RESEARCH 

Observed increases in hypertension present special challenges for the 
Vietnamese health care system, given the large resources consumed by the 
current approaches. Our studies provide not only insights into 
epidemiological information on hypertension and associated risk factors 
nationwide, but also strong evidence for developing a feasible, applicable, 
and cost-effective hypertension management programme within the existing 
primary health care system.  

Hypertension and cardiovascular diseases are projected to continue to rise 
in Vietnam. Urgent attention should be paid to increasing efforts to prevent 
this rising burden. Scaling up a population-wide approach, based on healthy 
lifestyle promotion campaigns and especially reducing salt consumption and 
promoting tobacco control, together with an individual prevention approach, 
based on opportunistic screening, identification of hypertensive or high-risk 
individuals by easily measurable risk factors, and treatment with a off-
patent, low-price multi-drug regime integrated with conventional existing 
health care for several infectious diseases, could cost-effectively avert a 
considerable amount of deaths from hypertension-related cardiovascular 
diseases, within reasonable health expenditure.  

The hypertension care network should be used as a basic framework to set 
up new intervention strategies for managing more advanced cardiovascular 
risk factors as well as cardiovascular diseases or other chronic diseases at the 
primary health care level in the near future in Vietnam. 

Hypertension management programmes need to have an understanding 
of underlying knowledge, attitudes and practices. We have undertaken 
studies of people's knowledge about hypertension. To provide more 
information for the media content of health education on hypertension and 
the hypertension management programme, we need both quantitative and 
qualitative studies about attitudes and practices of people towards the 
prevention and control of hypertension.  

The compliance with healthy lifestyle changes and life-long adherence 
antihypertensive treatment are important factors for maintaining the 
success of a hypertension management programme. Poor adherence is 
associated with bad disease outcomes and wastage of healthcare resources. 
We need research on the long-term effects of programmes (for ten years or 
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more) and factors related to adherence to treatment and healthy lifestyle 
modifications.  

To be able to implement a hypertension management programme 
nationwide, we need information on human resources and health-care 
facilities (equipment and antihypertensive drugs) for cardiac care at all 
levels of the health care system, but particularly at the primary health care 
level. A survey of these factors nationally would be useful to a national 
targeted programme for preventing and managing hypertension.  

In the context of human resources and budgets for prevention and control 
of CVD still being limited, integrating the management of hypertension and 
other CVD or NCD risk factors is recommended to bring greater cost-
effectiveness and potentially reduce overall CVD risk. Research on integrated 
management of main CVD or NCD risk factors (such as hypertension, 
diabetes, dyslipidaemia, salt intake, smoking, alcohol consumption, etc.) is 
needed, not only to provide valuable and useful information for any national 
programmes for prevention and control of NCD, but also to save healthcare 
resources.  

Hypertension, CVD and most NCDs usually need life-long treatment. 
Adapting and integrating the conventional existing framework for infectious 
diseases to managing hypertension or CVD at the primary health care level is 
a new direction of study for a hypertension management programme. This 
integration, if implemented, could save considerable financial and human 
resources in healthcare. 

Surveillance, monitoring and evaluation are critical aspects of any 
hypertension or CVD management programmes. Studies of these activities 
will bring experience and lessons from practice, which could help to make 
timely adjustments to programmes that could achieve optimal performance 
in low resource settings. 
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