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Abstract

The aim of this study was to report the prevalence of self-reported non-communicable diseases among ethnic minority
populations in Vietnam and related factors. A total of 5033 individuals aged |5years and older who belonged to ethnic
minority populations from 12 provinces in Vietnam completed a household survey. The overall prevalence of self-
reported non-communicable diseases was 12.4% (95% CI: 11.5%—13.4%). Cardiovascular diseases were the most
prevalent, followed by diabetes. Ethnicity was shown to have an independently significant correlation to having any
non-communicable diseases. Older people, near-poor and non-poor people had significantly higher odds of having non-

communicable diseases as compared to younger and poor people.
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Introduction

Non-communicable diseases (NCDs) include a wide range
of preventable diseases that have a long natural history.
The main types of NCDs are cardiovascular diseases, can-
cers, chronic respiratory diseases, and diabetes (Ackland
et al., 2003; World Health Organization, 2005). NCDs kill
41 million people globally each year, which is equivalent
to 71% of all annual global deaths. More than three quar-
ters of these NCD deaths occurred in low- and middle-
income countries; it is expected that the number of deaths
from NCDs will continue to increase rapidly over the next
decade, with low- and middle-income countries continuing
to carry the heaviest burden (Strong et al., 2005; World
Health Organization, 2005, 2018).

Vietnam, like other developing countries, has experi-
enced rapid economic growth, urbanization, and an aging

population, all of which contribute to an increased burden
of NCDs (Son et al., 2012; Vietnam Ministry of Health and
Health Partnership Group, 2014; World Health Organization,
2014). In fact, NCDs accounted for 318,000 deaths (72% of
total deaths), 6.7 million years of life lost (56% of total
years of life lost), and 14 million disability-adjusted life
years lost (66% of disability-adjusted life year lost) in
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Vietnam in 2010 (World Health Organization, 2018). The
rising burden of these chronic conditions and combinations
of chronic conditions in Vietnam has led to an increased
demand for health care and other social services (Van Minh
et al., 2014; Vietnam Ministry of Health, 2014).

Vietnam has 53 ethnic minority groups (besides the
“Kinh” majority group) that account for 14.2 million
people—14.7% of the total Vietnamese population. These
ethnic minority populations live mainly in the country’s
Northern mountain and Central highlands regions, and
they generally experience poorer economic, education,
and health conditions (General Statistics Office, 2019).
Furthermore, while Vietnam had, as of 2015, achieved
almost all of its Millennium Development Goals (MDGs),
for ethnic minorities in the country, these MDG indicators
remain far below target levels (Committee on Ethnic
Minority Affairs of Vietnam, 2015) and the gaps between
ethnic minorities and the majority population in Vietnam
continue to widen (The World Bank Group, 2019).

Moreover, while there has been some research on the
prevalence of NCDs among general populations, there
remains a lack of detailed analysis of the magnitude of
NCDs and associated socio-demographic status among
ethnic minority populations in Vietnam. In this paper, we
report the prevalence of self-reported NCDs—with a focus
on the four main types of NCDs: cardiovascular diseases,
cancers, chronic respiratory diseases, and diabetes—among
ethnic minority populations from 12 Vietnamese provinces
in 2019; we also identify socio-demographic correlates of
these conditions.

Methods
Study design

This was a cross-sectional study based on a household
survey.

Study participants and settings

The study participants were individuals aged 15years old
and over who belong to an ethnic minority group in one of
12 provinces located in the four socio-demographic regions
of Vietnam in which most ethnic populations live, includ-
ing the (1) Northern midland and mountainous region: Lai
Chau province (La Hu ethnicity), Ha Giang province
(Mong ethnicity), Cao Bang province (Tay ethnicity), and
Quang Ninh province (Dao ethnicity); (2) North central and
Central coast region: Binh Dinh province (Ba Na ethnic-
ity), Quang Tri province (Bru Van Kieu ethnicity), Thua
Thien Hue province (Ta Oi ethnicity), and Ninh Thuan
province (Cham Ninh Thuan ethnicity); (3) Central high-
land region: Kon Tum province (Gie Trieng ethnicity) and
Dak Lak province (Mnong ethnicity); (4) Mekong delta
region: An Giang province (Cham An Giang ethnicity) and
Soc Trang province (Khmer ethnicity).

Sample size and sampling

The number of participants included in this study from
each ethnicity was estimated to be 384 (based on a formula
for estimating the proportion of people who used health
services in the last 12 months at 50%, a significance level
of 95%, and absolute precision of 5%). To account for the
design effect due to cluster sampling (as all eligible indi-
viduals in each household were interviewed), the sample
size for each ethnicity was increased by 1.5 times, for a
total of 576. The total sample size required to study 12
ethnicities in 12 provinces was estimated to be 6912 peo-
ple (from about 1400 households). One to two communes
with the highest numbers of people belonging to the target
ethnic minority populations (e.g. La Hu people in Lai Chau
province) were chosen from each selected province, based
on consultations with local health authorities. The house-
holds included in the study were randomly selected from
a list of all of the households in each selected commune;
all eligible members of the chosen households were
surveyed.

Data collection

Data were collected through personal household interviews
conducted by local health collaborators who could speak
both Vietnamese and the local language. The data collec-
tors were also familiar with the culture of the ethnic popula-
tion in the chosen communes, and they attended two days
of training in both classroom and field settings. Data qual-
ity was controlled in the field by supervisors and by the
investigators of this study.

Study instrument and measurements

A structured questionnaire was used to collect information
on self-reported NCDs and socio-demographic information.

Dependent variables. Self-reported NCDs: Respondents
were asked if they had been informed by a health worker
that they had any major NCDs, including cardiovascular
disease, cancer, diabetes, or chronic pulmonary diseases.
The total number of chronic diseases reported by partici-
pants was calculated by summing the number of positive
responses to these questions.

Independent variables. The participants’ socio-demographic
characteristics were assessed by ethnicity, age, gender, edu-
cational level, languages spoken, work status, religion, and
their present economic condition.

Statistical method

Descriptive and analytical statistics were carried out using
Stata 16 software (Stata Corporation). Proportions of the
variables of interest, together with a corresponding 95% CI,
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were calculated and multivariate logistic regression mode-
ling was performed to examine the probability of having
any chronic disease of interest in relation to risk factors and
socio-demographic status. The variables that were included
in the model were determined based on the literature review
and the author's knowledge of the ethnic minority popula-
tion in Vietnam. A significance level of p <0.05 was used.

Ethical considerations

The protocol of this study was approved by the Scientific
and Ethical Committee in Biomedical Research, Hanoi
University of Public Health (No 435/2018/YTCC-HD3,
dated 01/10/2018). All study participants were asked for
their consent before collecting data, and all were aware of
their rights to withdraw from the study at any time without
consequences.

Results

Socio-demographic characteristics of the study
participants

Of the 5172 people aged 15years old and over who were
selected in the study area, 5033 responded to the survey (a
response rate of 97.3%). The socio-demographic character-
istics of the study participants are described in Table 1.
More women (55.3%) than men (44.7%) were included in
the final study sample, and nearly half (45.9%) of the par-
ticipants were between 15-34 years old. About one quarter
(27.7%) of the respondents had no education (and were
considered to be illiterate), but 93.7% of them could speak
Vietnamese. The proportion of study respondents who did
not have employment was 13.4%, and one third (29.4%) of
the study subjects belonged to a religion. The percentages
of poor and near-poor people were 16.8% and 11.7%,
respectively.

Prevalence of self-reported non-communicable
diseases

Table 2 presents the prevalence (and 95% CI) of self-
reported NCDs (i.e. cardiovascular disease, diabetes,
chronic pulmonary diseases, and cancer) among the study
participants. The overall prevalence of self-reported NCDs
among those participants who reported having at least one
of'the main four NCDs was 12.4% (95% CI: 11.5%—13.4%).
Cardiovascular diseases (hypertension, heart, and circula-
tory conditions) were found to be the most prevalent (8%,
95% CI: 7.2-8.8%), followed by diabetes (4.6%, 95% CI:
4.0-5.2%). Only 0.7% (95% CI: 0.5-0.9%) and 0.1% (95%
CI: 0.01-0.3%) of the study respondents reported having
chronic pulmonary diseases or cancer, respectively.

As shown in Table 3, the prevalence of NCDs was
lowest among the Mong and La Hu people (3.2% and

3
Table |. Socio-demographic characteristics of the study
participants.
Socio-demographic n (%)
characteristics
N 5033
Ethnicity
La Hu 496 (9.9)
Cham An Giang 438 (8.7)
Cham Ninh Thuan 352 (7.0)
Dao 446 (8.9)
Gie Trieng 353 (7.0)
KhMer 385 (7.6)
Mong 404 (8.0)
Ba Na 369 (7.3)
Mnong 388 (7.7)
Tay 424 (8.4)
Ta Oi 462 (9.2)
Bru Van Kieu 428 (8.5)
Others 88 (1.7)
Sex
Men 2248 (44.7)
Women 2785 (55.3)
Age
15-24 1142 (22.7)
25-34 1168 (23.2)
3544 973 (19.4)
45-54 371 (7.4)
55-64 534 (10.6)
65+ 838 (16.7)
Education
llliterate 1393 (27.7)
Primary 1010 (20.1)
Secondary 1465 (29.1)
High school 1163 (23.1)
Can speak the Vietnamese language
No 318 (6.3)
Yes 4715 (93.7)
Work status
Student 441 (8.8)
Having a job 3916 (77.8)
Jobless 676 (13.4)
Religion
No 3552 (70.6)
Yes 1481 (29.4)
Economic status
Poor 845 (16.8)
Near poor 588 (11.7)
Non-poor 3600 (71.5)

3.4% respectively). Furthermore, while the prevalence of
NCDs was similar in men and women, the prevalence of
NCDs did increase with age, especially among people
aged 55—64 years and those aged 65 years and over (24.7%
and 32.6%, respectively). NCDs were more prevalent
among people with only primary education and those with
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Table 2. Prevalence of self-reported non-communicable diseases among ethnic minority populations.

Prevalence of self-reported non-communicable diseases Prevalence Lower bound of 95%CI Upper bound of 95%ClI
Having one among the four studied NCD 12.4 1.5 13.4
Cardiovascular diseases 8.0 72 8.8
Diabetes 4.6 4.0 52
Chronic pulmonary diseases 0.7 0.5 0.9
Cancer 0.1 0.05 0.3

Table 3. Distribution of self-reported non-communicable diseases among ethnic minority populations by their socio-demographic

status.
Socio-demographic status Prevalence Lower bound of 95%Cl Upper bound of 95%CI
Ethnicity
La Hu 34 1.8 5.0
Cham An Giang 16.9 134 20.4
Cham Ninh Thuan 15.3 1.6 19.1
Dao 8.1 5.5 10.6
Gie Triéng 21.0 16.7 25.2
KhMer 21.8 17.7 26.0
Mong 32 1.5 4.9
Ba Na 12.7 9.3 16.1
Mnong 9.3 6.4 12.2
Tay 5.4 33 7.6
Ta Oi 245 20.5 284
Bru Van Kieu 10.3 74 13.2
Others 12.5 5.5 19.5
Sex
Men 12.0 10.6 133
Women 12.8 1.6 14.1
Age
15-24 5.3 4.0 6.5
25-34 5.7 43 7.0
3544 6.1 4.6 7.6
45-54 9.7 6.7 12.7
55-64 24.7 21.1 284
65+ 32,6 294 35.8
Education
llliterate 20.4 18.3 22.5
Primary 13.6 1.5 15.7
Secondary 7.6 6.3 9.0
High school 8.0 6.4 9.6
Can speak the Vietnamese language
No 20.8 16.3 25.2
Yes 1.9 1.0 12.8
Work status
Student 6.3 4.1 8.6
Having a job 10.1 9.1 1.0
Jobless 30.2 26.7 33.6
Religion
No 10.7 9.7 1.7
Yes 16.6 14.7 18.5
Economic status
Poor 7.1 54 8.8
Near poor 13.3 10.5 16.0
Non-poor 13.6 12.4 14.7




Minh et al.

no education (13.6% and 20.4%, respectively). Moreover,
NCDs were more common among people who could not
speak Vietnamese (20.8%) and among those who belonged
to a religion (16.6%). Finally, those participants who fell
into the near-poor and poor socio-economic categories
were found to have a higher prevalence of NCDs (13.3%
and 13.6%, respectively).

Association between NCDs and socio-
demographic status

The multivariate logistic analysis of the association between
having one or more NCDs of interest and the participants’
socio-demographic status is shown in Table 4. After con-
trolling for other variables in the model, it was found that
ethnicity, age, and economic status were independently sig-
nificant correlates of having an NCDs. With regard to eth-
nicity, study participants who were part of the Cham An
Giang, Cham Ninh Thuan, Gie Trieng, Khmer, Ba Na,
Mnong, Tay, or Bru Van Kieu ethnic populations had sig-
nificantly higher odds of having an NCD as compared to
those of La Hu ethnicity. In terms of age, older people
(those aged 3544, aged 55-64, and especially those aged
65 years and over) had significantly higher odds of having
an NCD (OR = 2.14, 6.04, and 8.67, respectively) com-
pared to those between the ages of 15-24. Regarding eco-
nomic status, those who were considered to be near-poor
and non-poor had significantly higher odds of having an
NCD (OR = 1.52 and 1.53) as compared to those who were
considered to be poor.

Discussion

To the best of our knowledge, this is the first paper examin-
ing the magnitude and socio-economic correlates of NCDs
among ethnic minority populations in Vietnam. The evi-
dence generated from this paper can support the Government
of Vietnam’s efforts to evaluate the current targeted pro-
gram for health and population for the period of 2016-2020.
It may also contribute valuable information with regard to
the development of the government’s plan for socio-demo-
graphic development investments in areas that have high
numbers of ethnic minorities, as well as in mountainous
and disadvantaged areas, for 2021-2025. In the current
context of global health, the results of this research would
be of value to the international community as a whole. This
study also sheds light on the issue of equity in Vietnam and
other low- and middle-income countries.

The overall 12.4% prevalence of NCDs found in this
study indicates that conditions have already affected ethnic
minority populations in Vietnam, and this supports the find-
ings from a 2013 study conducted among Kinh people (who
account for the majority—nearly 85%—of the Vietnamese
population) in a non-slum area in Hanoi capital that reported

Table 4. Multivariate logistic analyses of association between
having of any NCD of interest with socio-demographic status of
the study participants.

Socio-demographic status OR 95%ClI
Ethnicity

La Hu Ref

Cham An Giang 4.26%F* 2.15-8.42

Cham Ninh Thuan 4. 3 1.99-8.00

Dao 1.84 0.97-3.36

Gie Triéng 8.24 4.36-15.58

KhMer 6.247 3.39-11.23

Mong 0.99 0.46-2.10

Ba Na 5.4 %%k 2.87-9.74

Mnong 2.36%* 1.23-4.42

Tay 1.36 0.68-2.59

Ta Oi 9.88%¥* 5.62—-17.01

Bru Van Kieu 2.81%* 1.52-5.18

Others 3.50%* 1.48-8.12
Sex

Men Ref

Women 0.98 0.81-1.18
Age

15-24 Ref

25-34 1.05 0.70-1.57

3544 1.18 0.78-1.80

45-54 2.1 4% 1.35-3.59

55-64 6.04%%% 4.15-9.36

65+ 8.67+%* 6.02—-13.21
Education

llliterate Ref

Primary 091 0.70-1.17

= Secondary school 0.97 0.66-1.18
Can speak Vietnamese language

No Ref

Yes 1.20 0.84-1.71
Work status

Student Ref

Having a job 1.00 0.63—1.64

Jobless 1.59 0.96-2.69
Religion

No Ref

Yes 0.87 0.61-1.22
Economic status

Poor Ref

Near poor 1.52* 1.03-2.28

Non-poor |.53% 1.08-2.12

p < 0.05, *p < 0.01, #¥p < 0.001.

an NCD prevalence of 11.6% (the study included the same
four major NCDs included in the current study) (Kien et al.,
2017). It is of note, however, that the overall prevalence of
NCDs found in our study is lower than the 39% reported by
research conducted among the Kinh population of a rural
area in the north of Vietnam in 2005 (Minh et al., 2008).
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Furthermore, recent research has also revealed higher self-
reported NCDs among the Kinh population in one urban
area (27%) and one rural area (22%) of Vietnam (Supakul
et al., 2019). One reason for this difference is that the other
study included other NCDs such as chronic joint problems,
chronic digestive conditions, chronic urinary diseases, etc.
Further to this, our qualitative survey revealed that indi-
viduals who belong to an ethnic minority population tend
to feel shy when asked to discuss their health problems
(unpublished report).

The current study also found that the prevalence of self-
reported NCDs varied significantly across ethnic minority
populations (from 3.2% among Mong people to 24.5%
among the Ta Oi). In fact, socio-demographic and health
and health-seeking behaviors were found to be quite varied
between different specific ethnic minority populations in
Vietnam (General Statistics Office, 2019; The World Bank
Group, 2019). Furthermore, the geographical conditions
and climate vary widely between the study areas; for exam-
ple, study participants of La Hu ethnicity, Mong ethnicity,
Tay ethnicity, and Dao ethnicity had an NCD prevalence of
less than 6%. The participants who belonged to these ethnic
groups were from the Northern Midland and Mountainous
Region, which are high above sea level in comparison to
other areas. In addition, habits and customs related to NCD
risk factors, such as drinking, smoking habits, health-care-
seeking behaviors and attitudes, and health problem report-
ing behavior (i.e. levels of openness with regard to sharing
health information with others) may also contribute to these
differences. The relationship between habits, customs and
NCDs among ethnic minorities should be investigated in
further studies.

The findings of the present study also indicate that
increasing age is associated with a higher occurrence of
chronic diseases. The fact that chronic diseases were more
prevalent among older people is in concordance with the
findings of a previous Vietnamese survey (Minh et al.,
2008; Vietnam Ministry of Health, 2003), as well as other
international publications (Dalstra et al., 2005; Glover
et al.,, 2004; Verbrugge and Patrick, 1995; Yach et al.,
2005). In the current study, economic status was found to
be significantly associated with the probability of having at
least one NCD, with those who fall into the near-poor and
non-poor categories reporting higher levels of NCDs. This
differs from the findings of previous studies involving Kinh
people that found an inverse relationship between eco-
nomic status and self-reported NCDs (Kien et al., 2017;
Minh et al., 2008). Reasons for these differences should be
further investigated in the future.

There are some methodological limitations of this study
that must be taken into consideration. First, self-reported
morbidity might not be reliably accurate due to recall bias,
and the study subjects only gave a rough estimate. Second,
as this is a cross-sectional study, the causal association
between NCDs, socio-demographic considerations and

differences in habits and customs between ethnic popula-
tions cannot be examined. Third, the number of NCDs
included in the study may have influenced the results, and
it has been shown that estimates regarding the prevalence
of NCDs differ greatly (Fortin et al., 2012). Finally, this
study was not originally intended to investigate NCDs
among the populations surveyed in this research.

In summary, this study’s findings indicate that NCDs
are quite common among the ethnic minority populations
of rural Vietnam and that there is an association between
NCDs and the socio-demographic status of a given popu-
lation. Given these results, it is clear that actions must be
taken to reduce levels of NCDs in ethnic minority areas.
As this constitutes a preliminary study of NCDs in ethnic
minority populations, further, more specific studies on
NCDs among ethnic minority populations are necessary
to provide more compelling evidence of the epidemiologi-
cal aspects of NCDs in Vietnam and in low- and middle-
income countries.
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