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ABSTRACT

Objectives The objective of this study was to determine
the level of type 2 diabetes (T2DM) and hypertension (HTN)
in Vietnam and to assess the trend and recommend the
future direction of prevention research efforts.

Design We searched scientific literature, databases
including PubMed, EMBASE, CINHAL and Google Scholar;
grey literature and reference lists for primary research
published, nation database websites between 1 January
2000 and 30 September 2020. We adapted the modified
Newcastle Ottawa Scale for assessing the quality of the
study, as recommended by the Cochrane Collaboration.
Results In total, 83 studies met our inclusion criteria,
representing data of approximately 239 034 population of
more than 15 years of age in Vietnam. The findings show
that prevalence rates varied widely across studies, from
1.0% to 29.0% for T2DM and 2.0% to 47.0% for HTN. For
the total study period, pooled prevalence of T2DM and

HTN in Vietnam for all studies was 6.0% (95% Cl: 4.0%

t0 7.0%) and 25% (95% CI: 19% to 31%), respectively.
Prevalence rate of both T2DM and HTN was higher among
the male population compared with female counterpart.
Conclusion There is evidence of a rising trend of HTN and
T2DM prevalence in Vietnam. Future research should focus
on the major drivers, incidence and prognosis of T2DM and
HTN. Policy approaches should base upon the trends of
T2DM and HTN in Vietnam over the last 20 years and pay
more attention on the effective interventions to combat
T2DM and HTN. In our study, we included both English and
Vietnamese language articles and seems that majority of
the articles came from Vietnamese language.

PROSPERO registration number CRD42020182959.

INTRODUCTION

Globally, the non communicable diseases
(NCDs) have become the leading cause of
death.! Due to the high number of deaths,
non-communicable  diseases,”  including
cardiovascular diseases (CVDs), diabetes,
cancer and chronic respiratory diseases, have
appeared as key public health challenges
worldwide.® As a result, NCDs are included
in sustainable development goal target 3.4,

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first systematic review and meta-analysis
on type 2 diabetes (T2DM) and hypertension (HTN)
in Vietnam that collected data and documents over
20 years.

= This is also the first review combining available doc-
uments published in both English and Vietnamese
languages across domestic and international
databases.

= The study reported that prevalence of T2DM and
HTN among adult population in Vietnam increased
over the time.

= While the current study followed the Meta-analyses
Of Observational Studies in Epidemiology guide-
line, findings from the review were heterogeneous
in nature due to the study design, the outcome
measurement and the potential biases in identified
documents. Additionally, the estimate prevalence by
ethnicity and place of residence were not provided
due to the data limitation.

to by ‘2030 reduce by one-third premature
mortality from NCDs through prevention
and treatment and promote mental health
and well-being’.? * NCD mortality rate, which
was high in low middle-income countries
(LMICGs), nearly three-quarters of NCD deaths
occurred in LMICs, expected to increase by
20% in coming years.” Due to the increasing
prevalence of fast food consumption and
food insecurity,”® population of LMICs have
a higher ability to purchase high-caloric
foods, which are associated with higher intake
of calories and fat. Such fast food consump-
tion and food insecurity are responsible for
increase in the prevalence of diabetes, hyper-
tension (HTN) and other NCDs in LMICs.
It is estimated that this condition is likely to
increasing.

Like other LMICs, Vietnam has recently
been facing the challenge of NCDs. The
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Table 1 PICOS criteria for inclusion and exclusion of

studies

Parameter Inclusion criteria Exclusion criteria

Population Those were of age>15 <15
years

Intervention/ Collection of data on Lack of data

exposure T2DM and hypertension  on T2DM and
sociodemographic factors hypertension

Comparator T2DM and hypertension  Lack of data
status of Viethamese adult on T2DM and

hypertension

Outcome Prevalence of T2DM and  No reported
hypertension prevalence measure

Study design Observational study Editorial
Cross-sectional study Methodological
Cohort study article

PICOS, Population, Intervention, Comparison, Outcome, and Study
design; T2DM, type 2 diabetes.

number of deaths due to NCDs in Vietnam rose from 296
900 in 2000 to 371 600 in 2010 and 424 000 in 2016.°
NCD were estimated to account for 73% of all deaths in
Vietnam in 2014"” and 77% in 2016."" Of NCDs, CVDs
represented 31% of all deaths in 2016; HTN, one of the
main risk factors for CVDs, accounted for 21% of all
deaths in the country.'* It was estimated in 2016 that about
17% of people aged 30-70 in Vietnam will suffer a prema-
ture death due to one of the four common NCDs (CVDs,
cancer, chronic respiratory diseases and diabetes)."”

The gross domestic product per capita was increased
gradually in Vietnam, which is directly linked to increased
behavioural risk factors for NCDs such as the harmful use
of alcohol, unhealthy diets and physical inactivity.”'* NCD
risk factor survey in Vietnam (2015) revealed high prev-
alence of NCD risk factors among the adult population.
For example, prevalence of overweight/obesity (BMI>25)
was 15.6%, HTN (systolic blood pressure (SBP)>140
mm Hg and/or diastolic blood pressure (DBP)>90 mm
Hg or on medication) was 18.9%, raised cholesterol was
30.2%, physical inactivity 28.1%, lack of vegetable/fruit
consumption 57.2%, the average population salt intake
per day was 9.4 grams, which was almost double the WHO
recommendation.'* These behavioural risk factors play a
vital role of rising chronic disease burden including CVD
and diabetes.

Over the past two decades, The Government of
Vietham has a number of policies, strategies, plans
and programmes responding to NCDs. Two national
programmes were implemented for the period 2002—
2010 and 2012-2015 focusing on four disease groups of
CVDs, diabetes, cancers and mental and neurological
disorders'” and covering a component project of preven-
tion and control of some dangerous diseases, which
included some specific NCDs. Despite the efforts, these
programmes did not have expected achievements due
to lack of intersectoral coordination and direction for
NCDs prevention as well as evidence-based research. An

updated National Strategy on Prevention and Control of
NCDs for the period of 2015-2025, which followed the
WHO Global NCD Action plan 2013-2020 was developed
in 2015, providing a strong basis for NCD prevention and
control in Vietnam. Under the revised programme, the
prevention and control of some dangerous infectious
diseases and some common NCDs was included as a
project component.'”

In addition to these national policies and programmes
targeting on HTN and type 2 diabetes (T2DM), over the
last few decades, a number of studies have been under-
taken in Vietnam to measure the prevalence of HTN and
T2DM but none have assessed trend of T2DM and HTN
except for a 2001-2009 time trends analysis, which showed
an annual increase of HTN prevalence of 0.9%. Two
reviews on prevalence of HIN and T2DM among adult
population in Vietnam were published recently, yet these
studies had their own limitations as (1) they were carried
out based on the literature available in Englishw; (2) the
review employed only surveys, which were conducted by
a research institute, therefore the results may have some
bias; (3) meta-analysis was not implemented to produce
the pool estimation'”; and (4) they are out of date assess-
ment with regard to the rapid change of T2DM and HTN.
There isaneed for an updated systematic review and meta-
analysis. It is important for both health professionals and
policy-makers to better understand the trends of T2DM
and HTN to develop effective policies and programmatic
interventions. In this review, we conducted a systematic
review and meta-analysis to comprehensively (1) deter-
mine the extent of research that has been done for HTN
and T2DM and (2) to assess the trend and recommend
the future direction of prevention research efforts.

METHODS
We followed the Meta-analyses Of Observational Studies
in Epidemiology (MOOSE) guidelines to identify stud-
ies."The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) was employed in
this study.

Search strategy
We used the Population, Intervention, Comparison,
Outcome, and Study design (PICOS) criteria to define
the research question (table 1)." Our search included
studies published from 1 January 2000 to 30 September
2020 in both English and Vietnamese languages. We used
a number of different search engines: PubMed, EMBASE,
CINAHL, Google Scholar, Google and national website
and database including the Database of National Agency
for Science and Technology Information (vista.gov.vn)
and some Vietnamese journals in the field, which are not
included in the database. A full description of the elec-
tronic search strategy is available in online supplemental
table S1.

The keywords used in the search were ‘diabetes’,
‘diabetes mellitus’, ‘non-insulin dependent diabetes
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Article included further evaluation= 341 Delete after abstract
screening 259
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H
= 82 studies included for systematic review and
meta-analysis
Figure 1 Consort diagram: search strategy and selection of studies included in this review.

mellitus’, ‘NIDDM’, ‘type 2 diabetes’, ‘cardiovascular
disease’, ‘CVD’, ‘myocardial infarction’, ischemic heart
disease’, ‘hypertension’, ‘high blood pressure’, ‘coronary
artery disease’, ‘Vietnam’, ‘ddi thao duong’, ‘tiéu duong’,
‘tang duong huyét’, ‘tang huyét ap’ ‘cao huyét ap’. We
limited the search to studies that only involved human
participants. We screened the studies using the following
inclusion criteria: (1) had prevalence or incidence data
available on either HTN or T2DM, (2) had selected a
sample included those who are Vietnamese and are living
in Vietnam and (3) had published results between 1
January 2000 to 30 September 2020. Once we identified
the eligible studies, we made further exclusions based on
sample, study design and publication type.

Inclusion and exclusion criteria

Studies eligible for inclusion met the following criteria:
primary or secondary data, published in the English and
Vietnamese languages, conducted in humans, studies
that provide an estimate of prevalence of either HTN
or T2DM and population age group 15 years or older.
Studies were excluded if: (1) were reported in reviews,
qualitative studies, editorials, abstracts, theses, books,

case reports and letters to the editor; (2) the study had
participants with type 1 diabetes, GDM, (3) only on the
elderly (60 year old and over) and (4) studies employed
RCT designs. HTN was defined as raised blood pressure
was defined as an average (based on the WHO'’s recom-
mended tool for surveillance of NCDs and their risk
factors (WHO STEPS survey)) SBP>140 mm Hg and/or
average DBP>90 mm Hg and/or self-reported current
medication for high blood pressure in the previous 2
weeks. T2DM was defined fasting plasma glucose>7
mmol/L (2126 mg/dL) or self-reporting having been
diagnosed by a health professional.

Data extraction and quality assessment

Data extraction was carried out by at least two indepen-
dentreviewers following a piloted version of the Cochrane
Effective Practice and Organization of Care Group guide-
lines."® They completed a standard data extraction form,
summarising the study design and other relevant data for
each article, including author name, sample size, survey
year and reference standard (tables 2 and 3). Once article
did not report survey year, publication year was listed.
The main outcomes were prevalence of T2DM and HTN.
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Study Prev (95% CI) % Weight

Author name = 1.00 ( 0.00, 1.00) 0.0

Quocetal (1990) | m 0.01 ( 0.01, 0.02) 4.9

Do, T.T. (2000)| = 0.01 ( 0.00, 0.04) 0.1

To, V.H., Vu, M.H., and Nguyen, V.H (2000) = 0.04 ( 0.03, 0.04) 1.7
Duc Son LN et al (2001) 0.07 ( 0.06, 0.08) 3.1

Do, TK.L., etal. 0.06 ( 0.05, 0.08) 0.9

National Hospital of Endocrinology (2002) [ 0.03 ( 0.02, 0.03) 8.8
Le et al (2004) 0.04 ( 0.03, 0.05) 3.1

Hoang, D.M (2007) J 0.03 ( 0.02, 0.04) 1.2

Vien, C.C., and Phung, T.T.T (2008) ] 0.03 ( 0.02, 0.03) 1.4
Nguyen, D.T., et al (2008) - 0.02 ( 0.01, 0.04) 0.0

Do and Le et al (2008) 0.07 ( 0.06, 0.08) 1.7

Tran, Q.B., et al (2009) l. 0.05 ( 0.04, 0.06) 1.4

Tran Quang Binh et al (2010) - 0.08 ( 0.06, 0.09) 1.2

Taetal (2010) 0.04 ( 0.03, 0.05) 23

Nguyen, V.Q., and Pham, T.H (2010) 1 0.04 ( 0.04, 0.05) 1.5

Luc H Pham et al (2009) | m 0.01 ( 0.01, 0.02) 22

Dao, T.M.A,, Tran, M.L., and Tran, T.P.N [ 0.09 ( 0.08, 0.10) 24
Do, M.C., and Nguyen, T.H - 0.12 ( 0.11, 0.14) 14

Le, HN., etal (2011) - 0.09 ( 0.08, 0.11) 1.2

Nguyen, V.L, and Nguyen, V.T (2011) - 0.12 ( 0.10, 0.14) 1.0
Dzoan, T.T.V (2011) [ 0.04 ( 0.03, 0.04) 1.9

Tran et al (2012) 0.04 ( 0.03, 0.04) 29

National Hospital of Endocrinology (2012) 0.05 ( 0.05, 0.06) 8.0
Vu Duy Kien et al (2013) = 0.11 ( 0.10, 0.12) 3.8

Ngoc Minh Pham et al (2013) [l 0.06 ( 0.06, 0.06) 15.4

Do, T.H., etal (2013) E 0.05 ( 0.04, 0.07) 11

Do, TH., et al (2013) - 0.17 ( 0.15, 0.19) 1.5

Masami Miyakawa (2014) - 0.07 ( 0.05, 0.10) 0.5

Tran Quang Binh et al (2014) - 0.14 ( 0.13, 0.16) 2.6

Masami Miyakawa et al (2014) o 0.07 ( 0.05, 0.10) 0.7

Nguyen, Q.V. and Le, N.N (2014) | 0.04 ( 0.04, 0.05) 3.9

Hoang, D.H., etal (2014) [ ] 0.08 ( 0.07, 0.09) 1.9

Luc H Phametal (2015) | m 0.01 ( 0.01, 0.01) 22

Pham, T.L.A., Khuong, V.D., and Pham, Q.C. (2015) - 0.05 ( 0.04, 0.07) 1.8
N. B. Hoa et al (2016) - 0.14 ( 0.12, 0.16) 1.2

Vo, T.D, and Pham, T.T, (2016) - 0.16 ( 0.14, 0.18) 1.0

Nguyen, V.L (2016) - 0.16 ( 0.14, 0.18) 1.1

Vo, T.X.H., et (2016) - 0.15 ( 0.12, 0.17) 0.5

Nguyen, B.T., et al (2016) 0.04 ( 0.02, 0.06) 0.5

Vu, D.T, and Dang, B.T (2017) 0.07 ( 0.05, 0.08) 1.7

Nguyen, T.T.T., Nguyen, T.Q., and Nguyen, N.C (2017) 0.07 ( 0.06, 0.08) 2.0
Pham, V.B. and Truong, Q.D (2018) 0.07 ( 0.06, 0.07) 23
Overall 0.06 ( 0.04, 0.07) 100.0

Q=2252.13, p=0.00, 12=98%

Figure 2 Pooled prevalence of diabetes in Vietnam.

Data analysis

All meta-analyses were performed using MetaXL V.1.4.%
We calculated pooled prevalence of T2DM and HTN.
In addition, we also assessed the pooled prevalence of
T2DM and HTN by year interval and sex. We also assessed
publication bias using both a graphical (Doi plot) and
quantitative (Luis Furuya-Kanamori index) examination

Prevalence 1

for potential small study effects.”’ The methodology that
we followed for the meta-analysis was described in details
by Neyeloff et al.** Briefly, for each study, we calculated
the following variables: (1) SE of the prevalence, (2)
variance, (3) study weights (inversed variance), (4) study
weight*prevalence estimate, (5) study weight* (preva-
lence estimate)? and (6) (study weight)2. We used these

Biswas T, et al. BMJ Open 2022;12:€052725. doi:10.1136/bmjopen-2021-052725
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I

Study Prev (95% Cl) % Weight
PT Son et al (2002) L 0.25 ( 0.24, 0.26) 8.2
Do, TKL., etal (2002) - 0.13 ( 0.11, 0.15) 0.7
H Van Minh et al (2002) -0 0.14 ( 0.13, 0.16) 1.7
Vu, B.N,, etal (2004) - 0.22 ( 0.20, 0.24) 2.0
Ha T.P.Do et al (2005) [ ] 0.21 ( 0.20, 0.21) 14.3
Hoang Van Minh et al (2005) - 0.19 ( 0.17, 0.21) 1.7
Tran, T.T., (2005) - 0.27 ( 0.25, 0.28) 1.7
Vo, T.D., and Dang, V.P, (2005) —o— 0.28 ( 0.26, 0.31) 1.1
Nguyen, D.T., et al (2008) —0— 0.16 ( 0.12, 0.20) 0.3
Vien, C.C., and Phung, T.T.T, (2008) - 0.16 ( 0.14, 0.18) 1.3
Tran, Q.B., etal (2009) - 0.18 ( 0.16, 0.20) 1.4
Le, Q.D., and Nguyen, D.N, (2010) - 0.16 ( 0.14, 0.18) 1.7
Le, H.L., etal (2011) - 0.31 ( 0.28, 0.33) 1.2
Nguyen, H.T, (2011) -0 0.12 ( 0.10, 0.13) 1.5
Tran, V.H., and Nguyen, D.Q, (2012) —a— 0.15 ( 0.13, 0.17) 0.7
Do, T.H., etal (2012) —— 0.20 ( 0.17, 0.22) 1.0
Ngoc Minh Pham et al (2013) ] 047 ( 046, 0.48) 135
Nguyen, V.T., etal (2013) — 0.13 ( 0.10, 0.17) 0.3
Do, T.H., etal (2013) - 0.20 ( 0.17, 0.22) 1.0
Hong, M.H, (2013) —=— 0.21 ( 0.19, 0.23) 1.3
Le, T.H., etal (2013) —-— 0.17 ( 0.14, 0.19) 0.7
Tran Quang Binh et al (2014) - 0.14 ( 0.13, 0.16) 2.0
Masami Miyakawa et al (2014) — 0.15 ( 0.12, 0.19) 0.3
Pham, T.X., etal (2014) —_— 0.36 ( 0.31, 0.40) 04
Chu, T.T.H, (2014) - 0.18 ( 0.16, 0.20) 1.7
Luc H Pham et al (2015) - 0.19 ( 0.17, 0.21) 1.6
Van Minh Hoang et al (2015) - 0.19 ( 0.18, 0.20) 3.2
Pham, T.L.A,, Khuong, V.D., and Pham, Q.C, (2015) - 0.15 ( 0.14, 0.17) 1.3
Nguyen, H., Do, I.T., and Ton, T.T, (2015) ] 0.28 ( 0.28, 0.29) 16.6
Nguyen, T.T.T, Nguyen, T.K.A., and Nguyen, N.C, (2016) - 0.19 ( 0.18, 0.20) 2.2
Vo, T.X.H., etal (2016) —— 0.34 ( 0.31, 0.37) 1.0
Tran, M.D., etal (2016) | = 0.02 ( 0.02, 0.03) 1.6
Nhon Bui Van et al (2017) —a 0.47 ( 0.44, 0.51) 0.6
Nguyen, N.L, (2018) —_— 0.49 ( 0.37, 0.61) 0.1
Lam, C.C,, and Lam, C.Q, (2018) ] 0.22 ( 0.21, 0.23) 84
Tran Quoc Cuong et al (2019) - 0.24 ( 0.23, 0.26) 1.8
Overall il 0.25 ( 0.19, 0.31) 100.0
Q=6664.68, p=0.00, 12=99%
0 02 Prevalence 04 06

Figure 3 Pooled prevalence of hypertension in Vietnam.

variables to estimate () measure. We adapted the modi-
fied Newcastle Ottawa Scale for assessing the quality of
the study, as recommended by the Cochrane Collabora-
tion.”” Four criteria were used to score studies as ‘high
quality’ (4 points), ‘moderate quality’ (2-3 points) and
‘poor quality’ (0-1 points). Criteria included: target
population a close representation of the national popu-
lation (yes=1, no=0), sufficient sample size (yes=1, no=0),
random sampling (yes=1, no=0) and ascertainment of
T2DM and HTN measure (yes=1, no=0). The cut-off for a
sufficient sample size was set at 500 participants.*’**

We checked for statistical heterogeneity and inconsistency
using the Q and I? statistics, respectively, of heterogeneity
among studies) and I* (per cent between-studies variability).
Based on Q and I” values, we chose quality effects models
to report pooled prevalence estimates (HTN, T2DM)
and the associated 95% CI to minimise the heterogeneity.
We followed the same procedures to calculate the pooled

prevalence of T2DM and HTN by time periods (2000-2004;
2005-2010; 2011-2015; 2016-2020) and sex. We checked for
statistical heterogeneity and inconsistency using the Q and I*
statistics, respectively.

Patient and public involvement
No patient involved

RESULT

Study characteristics and quality

Our literature search yielded 4054 records. After exclusion
of duplicates and review of titles and abstracts, articles were
included for further evaluation. Of these, full texts could not
be found for 43 articles. The full text of the remaining 341
articles were examined and a total of 259 articles excluded
after abstract screening. We were unable to access the full
text of these documents at the time we searched for relevant
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Study, - 2000-200% Prev (95% CI) % Weight

Quoc et al (1990) - 001 (001, 0.02)
Do, T.T. (2000)|  ———a——

To, VH, Vu, MH,, and Nguyen, V.H (2000) E—

Duc Son LN etal (2001)

Do, TKL, etal (2002)

National Hospital of Endocrinology (2002) i

001 (000, 004) 04
004 (003, 004) 74
007 (006, 008) 134
— = | 006 (005008 34

003 (002 003) 403

Leetal (2004) e 004 (003, 005) 134
Overal 003 (001, 0.05) 1000
Q=180.43,p=0.00, 1297%
0 001 002 005 004 005 006 007 008
Prevalence

Study, - 2005 - 2010 Prev (95% Ci) % Weight

Hoang, D.M (2007) BRI 003 (002, 004) 65

Vien, C.C.,and Phung, T.T.T (2008) —— 003 (002, 003) 76

Nguyen, D.T, etal (2008) 002 (001, 004) 00

Do and Le etal (2008) - 007 (006, 008) 93
Tran, QB etal (2009) 005 (004, 0.08) 7.9

Tran Quang Binh et al (2010) —_— 008 (006, 009) 65

Taetal (2010) —e 004 (003, 0.05) 127

Nguyen, V.Q., and Pham, TH (2010) 004 (004, 005) 85

Luc HPham etal (2009) | —m— 001 (001, 002) 89

Dao, TMA, Tran, ML, and Tran, TP.N (2010 —a—— | 009 (008, 010) 175
Do, M.C., and Nguyen, TH (2010) —a 006 (005, 007) 146

Overal 005 (003, 007) 1000
Q=279.21, p=0.00, [2=96%

001 002 003 004 005 006 007 008 009 01
Prevalence

Figure 4 Prevalence of diabetes in Vietham by year of study.

papers across databases. These papers were published in
Vietnamese language. Of them, about two-thirds were
governmentfunded project reports, which require fees for
archived access; the remaining papers were not available on
the Vietnamese journal websites. We included 82 articles in
the final synthesis (figure 1). These articles presenting data
for 239 034 individuals. Out of these, 44 articles reported
prevalence of T2DM and 39 articles reported prevalence
of HITN. For T2DM, all were crosssectional in nature
(table 2). Majority of the studies (92.4%) were community
based and only three studies were facility based (7.6%). For
HTN, all were cross-sectional in nature (table 3). Majority
of the studies (90%) were community based and only four
studies were facility based (10%). Quality score of each study
presented in (online supplemental tables S2 and S3. Majority
of the articles came from Vietnamese language.

Estimation of prevalence rates

Prevalence rates varied widely across studies, from 1.0%
to 29.0% for T2DM and 2.0% to 47.0% for HTN. The
pooled prevalence of T2DM and HTN in Vietnam for all

Study 2000 - 2004

PT Sonetal (2002)
Do, TKL, etal (2002)| ——@——
H Van Hinh etal (2002) —a
Vu, BN, etal (2004)

Prev(@5%Cl) % Weight

_.- 0.25 ( 024, 026) 652
013 (011, 015) 59
014 (013, 016) 133
022 (020, 024) 157

Overall 0.22 ( 0.14, 0.31) 100.0

Q=191.16, p=0.00, 12-08% }

0.1 012 014 016 018 02 022 024 026 028 03 032
Prevalence
2005 - 2010
Study; - Prev(95%Cl) % Weight

HaT.P.Doetal (2005) 021 (020, 021) 61.0
Hoang Van Minh et al (2005) 019 ( 017, 021) 71
Tran, T.T., (2005)| —_— 027 (025 028) 71
Vo, T.D., and Dang, V.P, (2005) —— 028 (026, 031) 46
Nguyen, D.T, etal (2008) 016 ( 012, 020) 14
Vien, C.C., and Phung, T.T.T, (2008) —_— 016 ( 014, 0.18) 57
Tran, QB., etal (2009) —— 018 (016, 020) 61
Le, QD., and Nguyen, DN, (2010) —_— 016 (014, 0.18) 74
Overall 020 ( 0.16, 0.25) 100.0

Q=15222, p=0.00, 12=95%

012 014 o016 018 02
Prevalence

024 026 028 03

Open access

2011 -2015
Study - Prev (95%Cl) % Weight
Le,HN, etal (2011) —— 009 (008 0.11) 25
Nauyen, V.L, and Nguyen, V.T (2011) — 012 (010, 0.14) 21
Dzoan, TTV (2011) —.— 004 (003, 004) 38
Tran et al (2012) - 004 (003, 004) 57
National Hospital of Endocrinology (2012) - 005 (005, 0.06) 157
Vu Duy Kien etal (2013) —u— 011 (010, 042) 75
Ngoc Minh Pham et al (2013) - 006 (006, 0.06) 301
Do, TH, etal (2013) —t 005 (004, 007) 22
Do, TH, etal (2013) —=—— | 017 (015 019) 30
(2014) 007 (005, 0.40) 11
Tran Quang Binh et al (2014) — 014 (013, 016) 52
Masami Miyakawa et al (2014) R — 007 (005, 010) 15
Nuyen, QV. and Le, NN (2014) - 004 (004, 005) 76
Hoang, DH, etal (2014) — 008 (007, 009) 39
Luc HPham et al (2015) [ = 001 (001, 001) 44
Pham, T.LA, Khuong, V.., and Pham, Q.C. (2015) —- 005 (004, 007) 37
Overall e 006 (004, 0.09) 1000
Q=81459, p=0.00, 12-98% |
[ 005 [X] 015
Prevalence
Study| - 201682020 Prev (95%Cl) % Weight
N. B. Hoa et al (2016) —a 014 (012, 016) 132
Vo, T.D, and Pham, T.T, (2016) —=—— | 016 (014, 018) 115
Nauyen, V.L (2016) —a—— | 016 (014 018) 124
Vo, TXH, et(2016)|  —w— 002 (001, 003) 00
Nguyen, BT, etal (2016) | —e— 001 (000, 002) 00
Vu, D.T, and Dang, BT (2017) —-— 007 (005, 008) 184
Nguyen, T.T.T., Nguyen, T.Q. and Nguyen, N.G (2017) —- 007 (006, 008) 204
Pham, V.8. and Truong, Q.D (2018) - 007 (006, 007) 241
Overall 009 (005, 0.44) 1000
Q=325.93, p=0.00, 12-98%
0 005 01 015
Prevalence

studies was 6.0% (95% CI: 4.0% to 7.0%) and 25% (95%
CI: 19% to 31%), respectively (figures 2 and 3).

Prevalence rates by year of study

To investigate T2DM and HTN prevalence over time, we
arranged outcomes by time of study in four aggregated
intervals (i) 2000-2004, (ii) 2005-2010, (iii) 2011-2015
and (iv) 2016-2020.

2000-2004

We included nine studies from 2000 to 2004 in our
analysis, six of these studies presented findings for
T2DM*** and three for HTN.? *' 32 The pooled esti-
mate of T2DM was 3.0% (95% CI: 1.0% to 5.0%),
whereas for HTN it was 22.0% (95% CI: 14.0% to
31.0%) (figures 4 and 5).

2005-2010

Nineteen studies between 2005 and 2010 presented
both prevalence of T2DM and HTN in Vietnam in
which ten studies® ***' presented prevalence of T2DM

2011 -2015

Study| - Prev(95%Cl) % Weight
Le HL, etal (2011) e— 031 (028, 033) 24
Nouyen, HT, (2011)| —=— 012 (010, 013) 31
Tran, VH, and Nguyen, D.Q, (2012) —— 015 (013, 047) 15
Do, TH, etal (2012) —— 020 (047, 022) 21
Ngoc Minh Pham et al (2013) | | 047 (045 048) 279
Nouyen, VT, etal (2013)[ —w— 013 (010, 017) 08
Do, TH, etal (2013) — 020 (047, 022) 21
Hong, MH, (2013) —_ 021 (019, 023) 28
Le, TH, etal (2013) — 017 (014, 019) 14
Tran Quang Binh etal (2014) - 014 (013 016) 42
Masami Miyakawa etal (2014) [ —a— 015 (012, 019) 08
Pham, TX, etal (2014) — 036 (031, 040) 08
Chu, TTH, (2014)| - 018 (016, 020) 36
Luc H Pham etal (2015) —— 019 (017, 021) 34
Van Minh Hoang et al (2015) - 019 (018, 020) 66
Pham, T.LA, Khuong, V.., and Pham, Q.C, (2015) —— 015 (0.14, 017) 27
Nuyen, H., Do, LT., and Ton, T.T, (2015) O 028 (028 029) 343
Overall 029 (047, 042) 1000
Q=403584, p=0.00, 2=100%

01 015 02 025 03 035 04 045
Prevalence

2016 - 2020

Study| - Prev(95%Cl) % Weight
Vo, TXH, etal (2016) e 034 (031, 037) 61
Nguyen, T.T.T, Nguyen, KA, and Nguyen, N.C, (2016) 019 (0.8, 020) 143
Tran, MO, etal (2016) [ m 002 (002, 003) 102
Nhon Bui Van etal (2017) —— 047 (044, 051) 38
Nguyen, NL, (2018) 049 (037, 061) 03
Lam, C.C, and Lam, C.Q, (2018) m 022 (021, 023) 539
“Tran Quoc Cuong etal (2019) - 024 (023, 026) 116
Overal 020 (007, 036) 1000
Q=1169.60, p=0.00, 12=99%
[] 01 02 03 04 05 08
Prevalence

Figure 5 Prevalence of hypertension in Vietnam by year of study.
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I

Female

Study Prev (95% CI) % Weight
Pham, V.B. and Truong, Q.D (2018) = 0.06 ( 0.04, 0.07) 13.8
Pham, T.L.A., Khuong(2015) o 0.03 ( 0.02, 0.05) 125
Vu, D.T, and Dang, B.T(2017) - 0.05 ( 0.04, 0.07) 12.2
Duong, T.H,(2011) _— 0.02 ( 0.01, 0.03) 134
Hoang, D.M (2007) o 0.03 ( 0.02, 0.04) 12.0
Vien, C.C., and Phung, T.T.T (2008) L 0.03 ( 0.02, 0.04) 12.5
Tran Quang Binh et al (2000) o 0.04 ( 0.03, 0.05) 13.0
Luc H Pham(2002) = 0.06 ( 0.04, 0.08) 10.7
Overall —_— 0.04 ( 0.03, 0.05) 100.0
Q=36.24, p=0.00, 12=81%
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Prevalence
Male
Study Prev (95% Cl) % Weight
Pham, V.B. and Truong, Q.D (2018) & 0.08 ( 0.07, 0.10) 13.3
Pham, T.L.A., Khuong(2015) o 0.06 ( 0.04, 0.07) 125
Vu, D.T, and Dang, B.T(2017) o 0.08 ( 0.06, 0.10) 12.3
Duong, T.H,(2011) _—. 0.04 ( 0.03, 0.05) 13.0
Hoang, D.M (2007) o 0.03 ( 0.02, 0.05) 122
Vien, C.C., and Phung, =TT (2008) —_— 0.03 ( 0.02, 0'04) 125
Tran Quang Binh et al (2000) _— 0.04 ( 0.03, 0.05) 12.8
Luc H Pham(2002) o 0.06 ( 0.04, 0.09) 11.4
Overall e 0.05 ( 0.04, 0.07) 100.0
Q=60.12, p=0.00, 12=88%

0.02 0.03 0.04 0.05

0.06 0.07 0.08 0.09 0.1

Prevalence

Figure 6 Prevalence diabetes in Vietham by gender.

and ten studies focused on HTN,* 3374147 e pooled
estimate of T2DM was 5.0% (95% CI: 3.0% to 7.0%),
whereas for HTN it was 20.0% (95% CI: 16.0% to
25.0%) (figures 4 and 5).

2011-2015

We identified 37 studies that presented findings for
T2DM between the years 2011 and 2015. These resulted
in a pooled estimate of T2DM 6.0% (95% CI: 4.0% to
9.0%) from 20 studies.”® **=*! - We identified 18 studies
for the same period in Vietnam that presented findings
for HTNZ? 31-83 40 4143 45 46 50-52 54 5861 Lo tine in a pooled
estimate of 29% (95% CI: 17% to 42%).

2016-2020

For the most recent interval, we identified eight
studies™ ***77499357 for TODM in Vietnam with a pooled
estimate of 9.0% (95% CI: 5.0% to 14.0%). We also
identified eight studies® ** ¥~ 525657 for HTN in the
region with a pooled estimate of 20.0% (95% CI: 7.0%
to 36.0%).

Gender-specific prevalence

We identified six studies for type T2DM and nineteen
for HTN for use in gender-specific prevalence analysis
(figures 6 and 7). Pooled estimate for T2DM slightly
higher among the male (5.0%, 95% CI: 4.0% to 7.0%)
compared with female (4.0%, 95% CI: 3.0% to 5.0%).
For HTN, pooled estimate also higher among the male
(25.0%, 95% CI: 22.0% to 28.0%) compared with
female (18.0%, 95% CI: 15.0% to 22.0%).

Publication bias

The funnel plots for the T2DM and HTN were presented
in online supplemental figures Sla-d and S2a-d. According
to these figures, large heterogeneity was observed both
for the T2DM and HTN prevalence estimation.

DISCUSSION

This is the first systematic evaluation and meta-analysis of
the scientific literature on the pooled prevalence trend of
T2DM and HTN among the adult population in Vietnam.
In our study, we found the pooled prevalence of T2DM has
increased around three times from 2000 to 2004 (3%) and
2016 to 2020 (9%). A systematic review study by Nguyen et
al reported that prevalence estimates of T2DM were 2.7%
in 2002 and 5.4% in 2012."" To our knowledge, this is the
updated systematic review and meta-analysis paper on
T2DM and HTN in Vietnam. The growing trend of T2DM
in Vietnam in the present review is consistent with secular
trends in several Asian countries such as China,62 India,61 Sri
Lanka and Bangladesh® where researchers also observed
the similar magnitudes of a 10-year increase in T2DM prev-
alence. It is already well know that older age, urban resi-
dence, overweight, increased central adiposity, and physical
inactivity, genetic factors, HIN, and high intake of animal
protein may contribute to enhanced diabetes.'” In our study,
due to data limitation, we were not able to assess the major
drivers of T2DM in Vietnam; however, we expect Viethnam
shares similar characteristics such as others in LMICs.
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Vu, B.N., et al (2004) —-—
Nguyen, V.T., etal (2013) —_—
Tran, V.H., and Nguyen, D.Q, (2012) ——
Chu, T.T.H, (2014) ——
Nguyen, H.T, (2011) ——
Tran, Q.B., et al (2009) —.
Vien, C.C., and Phung, T.T.T, (2008) -
PT Son et al (2002) —a—
Luc H Pham et al (2015) ——
Tran Quoc Cuong et al (2019) —a—
Jonathan Mwangi et al (2007) ——
Nhon Bui Van et al (2017)
Van Minh Hoang et al (2015) —-
PT Son et al (2002) -
Ha T.P. Do et al (2005) -
Hoang Van Minh et al (2005) —-—
H Van Minh et al (2002) —a—
1.Nhon Bui Van et al (2017)
Masami Miyakawa et al (2014) —_——
Overall ‘
Q=701.12, p=0.00, 12=97%

Prev (95% Cl) % Weight
0.23 ( 020, 0.25) 54
0.12 ( 0.08, 0.17) 47
0.12 ( 0.09, 0.15) 52
0.18 ( 0.15, 0.20) 5.4
0.11 ( 0.09, 0.13) 54
0.17 ( 0.14, 0.19) 54
0.06 ( 0.04, 0.07) 54
0.1 ( 0.08, 0.14) 52
0.16 ( 0.14, 0.19) 54
0.21 ( 0.19, 0.23) 54
0.15 ( 0.13, 0.17) 55

—_— 0.62 ( 0.55, 0.69) 4.7
0.15 ( 0.13, 0.17) 55
0.23 ( 0.22, 0.24) 56
0.16 ( 0.15, 0.17) 5.6
0.14 ( 0.12, 0.16) 5.4
0.10 ( 0.08, 0.12) 5.4
_—— 0.62 ( 0.55, 0.69) 4.7

0.16 ( 0.11, 0.22) 47

0.18 ( 0.15, 0.22) 100.0

005 01 015 02 025 03 035 04 045 05 055 06 0.65 0.7

Prevalence
Male
Study Prev (95% Cl) % Weight
Vu, B.N., et al (2004) —-— 0.21 ( 0.19, 0.24) 5.7
Nguyen, V.T., etal (2013) —_— 0.41 ( 0.34, 0.48) 5.0
Tran, V.H., and Nguyen, D.Q, (2012) =l 0.18 ( 015, 0.22) 54
Chu, T.T.H, (2014) —a— 0.19 ( 0.16, 0.21) 5.7
Nguyen, H.T, (2011) —— 0.12 ( 0.10, 0.14) 5.7
Tran, Q.B., et al (2009) —a— 0.19 ( 0.16, 0.21) 5.7
Vien, C.C., and Phung, T.T.T, (2008) —_ 0.12 ( 0.10, 0.14) 56
PT Son et al (2002) — 0.19 ( 0.15, 0.22) 5.5
Luc H Pham et al (2015) —a— 0.27 ( 0.25, 0.30) 5.7
Tran Quoc Cuong et al (2019) —— 0.29 ( 0.26, 0.32) 5.7
Jonathan Mwangi et al (2007) —— 0.14 ( 0.12, 0.16) 5.7
Nhon Bui Van et al (2017) _— 0.63 ( 0.55, 0.70) 4.9
Van Minh Hoang et al (2015) —— 0.23 ( 0.21, 0.25) 5.8
PT Son et al (2002) - 0.28 ( 0.27, 0.30) 5.8
Ha T.P. Do et al (2005) - 0.25 ( 0.24, 0.26) 5.9
Hoang Van Minh et al (2005) —a— 0.24 ( 0.21, 0.27) 5.7
H Van Minh et al (2002) —— 0.18 ( 0.16, 0.21) 5.7
1.Nhon Bui Van et al (2017) —_— 0.63 ( 0.55, 0.70) 4.9
Overall ’ 0.25 ( 0.22, 0.28) 100.0
Q=666.04, p=0.00, 12=97% i

01 015 02 025 03 035 04 045 05 055 0.6 065 0.7
Prevalence

Figure 7 Prevalence hypertension in Vietnam by gender.

The pooled analysis from this study found that the preva-
lence of HTN has increased dramatically in Vietnam since
2000-2004. In another systematic review and meta-analysis
study, Meiqari et al reported that pooled prevalence of
measured HTN in Vietham was 21.1%.'° In that study, they
included the only English language studies but in our study,
we included both English and Vietnamese studies, which
we believe it gives a proper scenario of HTN in Vietnam. A
review study by Hoy et al reported that high blood pressure
is common among the Vietnamese population and they had
knowledge that they have high blood pressure may be low.”*

The main strength of the current study is that we followed
a systematic and comprehensive approach to identify studies

on both T2DM and HTN following MOOSE guidelines and
a registered protocol. Risk of bias was assessed using well-
established criteria. Within the study, we also investigated
the sex-specific prevalence and as well as time trend. The
main weakness of this study comes from the research this
review identified. Although the majority of studies included
in this review were graded as moderate-to-high quality,
many were cross-sectional in nature and followed a survey-
based approach. In addition, findings of this study were
extremely heterogeneous in nature, not only in study design
and data collection but also in outcome. To minimise the
heterogeneity, we chose the quality effect model, which is
now well established. As with all systematic reviews, there is
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the potential for publication bias in the identified studies,
with some not initially designed to report on the T2DM
and HTN. The reference standards for determining T2DM
and HTN were not consistent between all studies. In addi-
tion, we attempted to explore factors associated with T2DM
and HTN but insufficient studies reported this informa-
tion. Another limitation, we searched PubMed, EMBASE,
CINAHL, Google Scholar, Google and national website and
database. There may be some other relevant data base we
may miss it. But in our study, we included articles from Viet-
namese journals. Moreover, information on certain groups,
such as ethnicity and place of residence, were not available
in enough studies to be included in subgroup analysis.

Although an adequate number of T2DM and HTN
prevalence studies have been conducted, they were mostly
reported the overall prevalence. Little data exist on the
place of residence specific, education specific, wealth index
and geographic location-specific prevalence of T2DM and
HTN. We did not find any longitudinal cohort studies on
T2DM and HTN. This is a significant gap in the knowledge
and understanding of these chronic diseases in the context
of Vietnam. Such studies would provide essential informa-
tion on the incidence of these diseases, their associated risk
factors, and the groups that are at higher risk of developing
them. Further, longitudinal data are necessary to understand
disease progression and prognosis.

Conclusion

We found increase in the prevalence T2DM and HTN
among the adult population in Vietnam over the study
period. We also found T2DM and HTN higher among the
male compared than female. Future research should investi-
gate the driving force behind the increasing rates of T2DM
and HTN and explain the major drivers in both conditions.
Policy approaches should base upon the trends of T2DM
and HTN in Vietnam over the last 20 years and pay more
attention on the effective interventions to combat T2DM
and HTN.
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