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ABSTRACT

Objectives: The objective of this study was to determine the level of T2DM and HTN in
Vietnam and to assess the trend and recommend the future direction of prevention research
efforts.

Setting: Vietnam

Participants: 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 September 30, 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% CI: 5.0-8.0%) and 24% (95% CI: 19-30%) respectively. Prevalence rate of both
T2DM and HTN were higher among the male population compared to 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 be developed that the counter 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.

Strengths and limitations of this study

e This is the first systematic review and meta-analysis on Type 2 diabetes and
hypertension in Vietnam that collected data and documents over 20 years.

e This is also the first review combining available documents published in both English
and Vietnamese languages across domestic and international databases.

e The study reported the pooled prevalence trend of Type 2 diabetes which increased
around three times from 3% in the period 2000 — 2004 to 9% in 2016 - 2020; and
hypertension among adult population in Vietnam increased like diabetes.

e  While the current study followed the MOOSE guideline, 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 sex,
ethnicity, and place of residence were not provided due to the data limitation.
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Introduction:

Globally, the Non Communicable Diseases (NCDs) have become the leading cause of death[1].
Due to the high number of deaths, non-communicable diseases[2], including cardiovascular
diseases, diabetes, cancer, and chronic respiratory diseases, have appeared as key public health
challenges worldwide[3]. As a result NCDs are included in Sustainable Development Goal
(SDQG) target 3.4, to by “2030 reduce by one third premature mortality from NCDs through
prevention and treatment and promote mental health and wellbeing”[2, 4]. NCD mortality rate
which was high in low middle-income countries (LMICs), nearly three-quarters of NCD deaths
occurred in LMICs, expected to increase by 20% in coming years[5]. Due to the increasing
prevalence of fast-food consumption and food insecurity [6-8] , 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 consumption and food insecurity are responsible for increase in the
prevalence of diabetes, hypertension 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 number of
deaths due to NCDs in Vietnam rose from 296,900 in 2000 to 371,600 in 2010 and 424,000 in
2016[9]. NCD were estimated to account for 73% of all deaths in Vietnam in 2014 [10] and
77% in 2016[11]. Of NCDs cardiovascular diseases (CVDs) represented 31%! of all deaths in
2016; hypertension, one of main risk factors for CVDs, accounted for 21% of all deaths in the
country[12]. It was estimated in 2016 that about 17% people aged 30-70 in Vietnam will suffer
a premature death due to one of four common NCDs (cardiovascular diseases, cancer, chronic
respiratory diseases, and diabetes)[13].

The gross domestic product (GDP) 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[3, 14]. NCD risk factor survey in Vietnam
(2015) revealed high prevalence of NCD risk factors among the adult population. For example
prevalence of overweight/obesity (BMI>=25) was 15.6%, hypertension (SBP >140 and/or DBP
> 90 mmHg 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[15]. These behavioural
risk factors play a vital role of rising chronic disease burden including cardiovascular diseases
(CVD) and diabetes.

Over the past two decades, The Government of Viet Nam has a number of policies, strategies,
plans, and programmes responding to NCDs. Two national programs were implemented for
the period 2002 — 2010 and 2012 — 2015 focusing on four disease groups of cardiovascular
diseases, diabetes, cancers, and mental and neurological disorders[13] and covering a
component project of prevention and control of some dangerous diseases which included some
specific NCDs. Despite the efforts these programs did not have expected achievements due to
lack of inter-sectoral 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 Viet Nam. Under the revised
program, the prevention and control of some dangerous infectious diseases and some common
NCDs was included as a project component[16].
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In addition to these national policies and programs targeting on HTN and T2DM, over the last
few decades, a number of studies have been undertaken 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 HTN and T2DM among adult population in Vietnam were published
recently, yet these studies had their own limitations as (i) they were carried out based upon
literature available in English[17]; (ii) the review employed only surveys which were
conducted by a research institute, therefore the results may have some bias ; (iii) meta-analysis
was not implemented to produce the pool estimation[18]; and (iv) they are out of date
assessment with regard to the rapid change of T2DM and HTN. There is a need 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) determine 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 studies [19]. The protocol was registered at the international prospective
register of systematic reviews (PROSPERO; CRD42020182959).

Search strategy

We used the PICOS criteria to define the research question (Table-1)[20]. Our search included
studies published from January 1, 2000, to September 30, 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 electronic search
strategy is available in the Appendix 1.

The keywords used in the search were “diabetes”, “diabetes mellitus”, “non-insulin dependent
diabetes mellitus”, “NIDDM”, “type 2 diabetes”, “cardiovascular disease”, “CVD”,

2 (13

“myocardial infarction”, “ischemic heart disease”, “hypertension”, “high blood pressure”,
“coronary artery disease”, “Vietnam”, ““daithaodudng”, “tiéuduong”, “tingdudnghuyét”,
“tanghuyétap” “caohuyétap”. 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 hypertension or T2DM, (2) had selected a sample included
those who are Vietnamese and are living in Vietnam, and (3) had published results between
January 1, 2000, to September 30, 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 hypertension or T2DM and population age group 15 years or
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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

Data extraction and quality assessment

Data extraction was carried out by at least two independent reviewers following a piloted
version of the Cochrane Effective Practice and Organization of Care Group (EPOC)
guidelines[19]. They completed a standard data extraction form, summarizing the study design
and other relevant data for each article, including author name, sample size, survey year and
reference standard. (Table-1 and 2). One article did not report survey year, publication year
was listed. The main outcomes were prevalence of T2DM and hypertension.

We adapted the modified Newcastle Ottawa scale for assessing the quality of the study, as
recommended by the Cochrane Collaboration[21]. 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 population (yes = 1,
no = 0), sufficient sample size (yes = 1, no = 0), random sampling (yes = 1, no =0) and
ascertainment of T2DM and hypertension measure (yes = 1, no = 0). The cut-off for a sufficient
sample size was set at 500 participants[22, 23].

Data analysis

All meta-analyses were performed using MetaXL version 1.4[24]. We calculated pooled
prevalence of T2DM and hypertension. In addition we also assessed the pooled prevalence of
T2DM and hypertension by year interval and sex. The methodology that we followed for the
meta-analysis was described in details by Neyeloff et al.[25]. Briefly, for each study, we
calculated the following variables: 1) standard error of the prevalence, 2) variance, 3) study
weights (inversed variance), 4) study weight*prevalence estimate, 5) study weight*
(prevalence estimate)? and 6) (study weight)?. We used these variables to estimate Q (measure
of heterogeneity among studies) and I? (percent between-studies variability). Based on Q and
I? values, we chose quality effects models to report pooled prevalence estimates (hypertension,
T2DM) and the associated 95% confidence interval (CI) to minimize the heterogeneity. We
followed the same procedures to calculate the pooled prevalence of T2DM and hypertension
by time periods (2000-2004; 2005-2010; 2011-2015; 2016-2020) and sex.

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 34 1articles were examined and a total of
259 articles excluded after abstract screening. We included 82 articles in the final synthesis
(Figure-1). These articles presenting data for 2,39,034 individuals. Out of these 44 articles
reported prevalence of T2DM and 39 articles reported prevalence of hypertension. For T2DM
all were cross sectional in nature (Table-2). Majority of the studies (92.4%) were community
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based and only three studies were facility based (7.6%). For hypertension 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
supplementary table 1 and 2. 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 hypertension. The pooled prevalence of T2DM and hypertension in Vietnam for all
studies was 6.0% (95% CI: 5.0-8.0%) and 25% (95% CI: 19-31%) respectively (Figure-2 and
3).

Prevalence rates by year of study

To investigate T2DM and hypertension prevalence over time we arranged outcomes by time
of study in four aggregated intervals 1) 2000-2004, i1) 2005-2010, iii) 2011-2015 and iv) 2016-
2020:

2000-2004

We included 9 studies from 2000-2004 in our analysis, 6 of these studies presented findings
for T2DM [32, 38-39, 70-72] and 3for hypertension [71,75,81]. The pooled estimate of T2DM
was 4.0% (95% CI: 2.0-6.0%), whereas for hypertension it was 17.0% (95% CI: 11.0-24.0%)
(Figure-2.2 and 3.2).

2005-2010

Nineteen studies between 2005 and 2010 presented both prevalence of T2DM and hypertension
in Vietnam in which ten studies [30,40-42,44,47,52-54,72 presented prevalence of T2DMand
ten studies focused on hypertension [68,44,69,40,37,57,30,64,65,66].The pooled estimate of
T2DMwas 5.0% (95% CI: 4.0-7.0%), whereas for hypertension it was 22.0% (95% CI: 18.0-
26.0%)(Figure-2.2 and 3.2).

2011-2015

We identified thirty seven studies that presented findings for T2DMbetween the years 201 1and
2015.These resulted in a pooled estimate of T2DM 6.0% (95% CI: 4.0-9.0%) from twenty
studies [34,45,54,62,63,67,42,43,60,61, 53,56,35,31,52,48] .We identified 18 studies for the
same  period in  Vietnam  that presented findings for  hypertension
[45,54,62,63,67,60,61,42,43,34,53,56,35,31,47,52,33,48] resulting in a pooled estimate of
29% (95% CI: 17-42%).

2016-2020
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For the most recent interval we identified eight studies [50,58,59,49,46,51,33,55] forT2DM in
Vietnam with a pooled estimate of 10.0% (95% CI: 6.0-16.0%).We also identified eight studies
[36,50,51,58,59,49,55,46] for hypertension in the region with a pooled estimate of 24.0% (95%
CI: 12.0-40.0%).

Gender specific prevalence

We identified six studies for type T2DM and nineteen for hypertension for use in gender
specific prevalence analysis. Pooled estimate for T2DMslightly higher among the male (5.0%,
95% CI: 4.0-7.0%) compared than female (4.0%, 95% CI: 3.0-5.0%). For hypertension, pooled
estimate also higher among the male (25.0%, 95% CI: 22.0-28.0%) compared than female
(18.0%, 95% CI: 15.0-22.0%).

Discussion:

This is the first systematic evaluation and meta-analysis of the scientific literature on the pooled
prevalence trend of T2DM and hypertension among the adult population in Vietnam. In our
study we found the pooled prevalence of T2DM has increased around three times from 2000-
2004 (3%) to 2016-2020 (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[18]. To our knowledge
this is the updated systematic review and meta-analysis paper on T2DM and hypertension 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[26], India[27], Sri Lanka and
Bangladesh[28] where researchers also observed the similar magnitudes of a 10-year increase
in T2DMprevalence. It is already well know that older age, urban residence, overweight,
increased central adiposity, and physical inactivity, genetic factors, hypertension, and high
intake of animal protein may contribute to enhanced diabetes[18]. In our study due to data
limitation we were not able to assess the major drivers of T2DM in Vietnam however we expect
Vietnam shares similar characteristics like others in LMICs.

The pooled analysis from this study found that the prevalence of hypertension has increased
dramatically in Vietnam since 2000-2004. Another systematic review and meta-analysis study
Meiqari et al reported that pooled prevalence of measured hypertension in Vietnam was
21.1%[17]. 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
hypertension in Vietnam. A review study by Hoy et all reported that high blood pressure is
common among the Vietnamese population and they had knowledge that they have high blood
pressure may be low[29].

The main strength of current study is that we followed a systematic and comprehensive
approach to identify studies on both T2DM and hypertension following MOOSEguidelines and
a registered protocol (CRD42020182959). 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
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design and data collection, but also in outcome. To minimize the heterogeneity we chose
quality effect model, which is now well established. As with all systematic reviews there is
the potential for publication bias in the identified studies, with some not initially designed to
report on the T2DM and hypertension. The reference standards for determining T2DM and
hypertension was not consistent between all studies. In addition, although we attempted to
estimate prevalence by sex but not all studies presented prevalence stratified by sex. Moreover,
information on certain groups, such as ethnicity and place of residence were not available in
enough studies to be included in sub-group analysis.

Although an adequate number of T2DM and hypertension 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 hypertension. We did not find any longitudinal cohort studies on
T2DM and hypertension. This is a significant gap in the knowledge and understanding of these
chronic diseases in the context of Vietnam. Such studies would provide essential information
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 T2DMand hypertension among the adult population in
Vietnam over the study period. We also found T2DM and hypertension higher among the male
compared than female. Future research should investigate the driving force behind the
increasing rates of T2DM and hypertension and explain the major drivers in both conditions.
Policy approaches should be developed that the counter the T2DM and hypertension, with
interventions to combat T2DMand hypertension.
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Table 1: PICOS criteria for inclusion and exclusion of studies

Parameter Inclusion criteria Exclusion criteria

oNOYTULT D WN =

Population Those were of age > 15 years <15

10 Intervention/exposure | Collection of data on T2DM and Lack of data on T2DM and
1 hypertension sociodemographic factors hypertension

13 Comparator T2DM and hypertension status of Vietnamese | Lack of data on T2DM and
14 adult hypertension

15 Outcome Prevalence of T2DM and hypertension No reported prevalence measure

Study design Observational study Editorial
18 Cross-sectional study Methodological article
19 Cohort study
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20z I1snbny 8 ug 5z/¢S0-Te0oz-uadolwg,

SI Author name Publication Study Community Reference standard Study design Samp Age Prevale
year conducted | /hospital based le range nce of
size diabetes
1 Tran Quang Binh et al[30] 2015 2010 Community The World Health Organization and International Diabetes Federation diagnostic criteria Cross-sectional 892 35-70 7.60%
2 Masami Miyakawa et al [31] 2017 2014 Community Elevated fasting plasma glucose (FPG) level > 7.0 mmol/L (126 mg/dL) or random elevated plasma glicose Cross-sectional 376 20-70 7.20%
level > 11.1 mmol/L (200 mg/dL); or 3) history of treatment for DM (lifestyle guidance including dleﬂr
exercise advice, oral medication, or insulin).
3 Duc Son LN et al [32] 2004 2001 Community NM 3 Cross-sectional 2932 >15 6.6
4 Tran Quang Binh et al [33] 2014 Community The glycemic status was classified as normal glucose tolerance (NGT) when FPG < 5.6 mmol/L and % Cross-sectional 2443 48-57 14.30%
PG <7.8 mmol/L o
5 Vu DuyKien et al [34] 2013 2013 Community NM o4 Cross-sectional 3736 NM 11%
6 Ngoc Minh Pham et al [35] 2015 2011-2013 | Community Diabetes was diagnosed when FPG was >7.0 mmol/L (126 mg/dL) or 2-h post OGTT >11.1 mmol/L = Cross-sectional 16282 | 30-69 6.00%
(200 mg/dL) =}
7 N. B. Hoa et al [36] 2018 2016 Facility-based American Diabetes Association > Cross-sectional 870 >15 13.9%
8 Luc H Pham et al [37] 2015 2009 Community Based on STEPS rule = Cross-sectional 1978 25— 64 1.00%
9 National Hospital of 2002 2002 Hospital WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L -E Cross-sectional 9122 30-64 2.7
Endocrinology [38] =
10 | Leetal [39] 2004 NM Community WHO 1998/ADA 1997: fasting plasma glucose >7 mmol/L or using 3 Cross-sectional 2932 >15 3.8
11 | Do and Le et al [40] 2008 NM Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L or self-report o Cross-sectional 1456 30-69 7.0
12 | Taetal [41] 2010 NM Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L @ Cross-sectional 2142 30-64 4
13 | Tran etal [42] 2012 NM Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L or self-report > Cross-sectional 2710 40-64 3.7
14 | National Hospital of 2012 M Hospital WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L 5 Cross-sectional 1119 30-69 5.4
Endocrinology[43] — 1
15 | Nguyen, D.T., et al [44] 2008 2008 Workplace NM but not self-report 8 Cross-sectional 383 NM 2%
16 | Le, HN., etal [45] 2014 2011 Community NM but not self-report 3 Cross-sectional 1401 40+ 9.30%
17 | Pham, V.B. and Truong, Q.D | 2019 2018 Community Decision 3319/QD-BYT, 19/7/2017 - MOH o Cross-sectional 3000 30-69 6.50%
[46] >
18 | Nguyen, Q.V.and Le, N.N 2014 2014 Community NM but not self report % Cross-sectional 5190 21-70 4.2%
[47] =
19 | Pham, T.L.A., Khuong, V.D., | 2019 2014-2015 | workplace Elevated fasting plasma glucose (FPG) level > 7.0 mmol/L = Cross-sectional 1,595 NM 5.50%
and Pham, Q.C, [48] N
20 | Vu,D.T, and Dang, B.T, [49] | 2018 2017 Community capillary blood glucose by Accu-Chek- D10-BIORAD: 2h-OGTT >11.1 mmol/L= diabetes; OGTT frdm Cross-sectional 1.450 | >=25 6.5
7.8-11.0= abnormal ; WHO-IDF 2008 updated 2010: The glycemic status was classified as abnormaglhen
FPG range 5.6-6.9 mmol/L FPG >7 mmol/L= diabetes
21 | Nguyen, B.T., et al [50] 2017 2016 Community Diabete prevention and control Project, National Institute of Endocrinology; using Onetouchverio maﬁlme Cross-sectional 400 45-69 3.5
(Johnson &Johnson)
22 | Vo, T.X.H.,et[51] 2017 2015-2016 | Community ADA 2005: fasting plasma glucose >7 mmol/L (>=126mg/dL) or self-reporting having been dlagnos@ by a Cross-sectional 758 >40 14.5
health profesional
23 | Hoang, D.H., et al [52] 2016 2014 Community FPG and post OGTT : fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L (MoH 2011); SIGT Cross-sectional 2402 30-69 7.9
FPG<7 mmol/L and 2h-OGTT >7.8- 11.1 mmol/L or normal but self-report having been diagnosed -
24 | Do, T.H., etal [53] 2015 2013 Community FPG and post OGTT (WHO 1999: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L ogelf» Cross-sectional 1200 40-59 53
report and MoH 2011)
25 | Nguyen, V.L, and Nguyen, 2013 2011 Community ADA/WHO 2010: fasting plasma glucose 100-126mg/dl or 2h-OGTT from 140-200mg/dl or HbAlcQﬁ 5% Cross-sectional 1100 >=45 11.9
T, [54]
26 | Nguyen, T.T.T., Nguyen, 2017 Community WHO STEPS: fasting blood glucose values >6.1 mmol/L or taking medications for diabetes; measur@- Cross-sectional 2440 18-69 6.7
T.Q., and Nguyen, N.C, [55] fasting blood glucose by Cardiocheck PA
27 | Do, T.H,, etal [56] 2014 2013 Community MoH 2011 on screening diabetes in community Cross-sectional 1200 40-59 16.6
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28 | Tran, Q.B., etal [57] 2013 2009 Community WHO- STEPS: fasting blood glucose values> 6.1 mmol/L) or on diabetes medication or having diag@sed by | Cross-sectional 1714 25-64 4.7
a healath professional N
29 | Vo, T.D, and Pham, T.T, [58] | 2017 2015-2016 community NM but not self-report b Cross-sectional 1114 >4( 16.10%
30 | Nguyen, V.L [59] 2018 2015-2016 community NM but not self-report Cross-sectional 1250 18-55 16.20%
31 | Dang, H.D and Nguyen, V.L, | 2016 2012 community NM but not-self report Cross-sectional 2700 >20 5.80%
[60]
32 | Do,M.C[61] 2015 2012 community Diabetes was diagnosed when FPG was >7.0 mmol/L or 2-h post OGTT >11.1 mmol/L Cross-sectional 3500 30-96 3.10%
33 [ Duong, T.H, [62] 2013 2011 community WHO 2006 Cross-sectional 2000 30-69 4.30%
34 | Tran, V.H., and Dam, V.C, 2013 2011 community WHO (not mentioned the year) Cross-sectional 2400 30-64 10.30%
[63]
35 | Dao, T.M.A, Tran, M.L.,and | 2012 2010 community WHO 1999 Cross-sectional 3100 all age 9.35%
Tran, T.P.N, [64]
36 | Do, M.C., and Nguyen, T.H, 2011 2010 community OMS 1999, ADA 2005 Cross-sectional 3500 30-69 6.10%
[65]
37 | Nguyen, V.Q., and Pham, 2011 2010 community NM but not self-report Cross-sectional 1855 30-60 4.40%
T.H, [66]
38 | Dzoan, T.T.V [67] 2011 2011 hospital based Diabetes was diagnosed when FPG was >7.0 mmol/L or 2-h post OGTT >11.1 mmol/L Cross-sectional 2358 30-60 3.60%
39 | Hoang, D.M, [68] 2008 2005-2007 | community American diabetes association 1998 Cross-sectional 1335 18-70 3.1
40 | Vien, C.C., and Phung, 2008 2008 community NM but not self-report Cross-sectional 1620 18-60 2.60%
T.T.T, [69]
41 | Do, T.T., [70] 2004 2000 community WHO 1999 Cross-sectional 212 >=16 1.42%
42 | To, V.H., Vu, M.H., and 2003 May 2000 community Diabetes was diagnosed when FPG was >7.0 mmol Cross-sectional 2017 >=16 3.62
Nguyen, V.H, [71] - Sep 2000
43 | Do, TK.L,etal [72] 2003 March community Diabetes (WHO 1999) Cross-sectional 890 40-60 6.10%
2002 -
December
2002

"BuAdoo Aq parosioid 1sanb Aq 20z ‘02 Ydte uo jwod fwg uadolwgy/:dny ol peaeojymod 2oz 1snbny glud

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Table-3: Summery of the reported prevalence rate of hypertension in Vietnam (2000-2020)
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Publicatio Study Community . . . Prevalence of
SI Author name s conducted /hospital based Reference standard S‘_I’Ddy design Sample size Age range RSt
Raised blood pressure was defined as an average (based on STEPS rule) systolic blood s
pressure (SBP) >140 mmHg and/or average diastolic blood pressure (DBP) >90 mmHg :Ol
1 Luc H Pham et al [37] 2009 2015 Community and/or self-reported current medication for high blood pressure in the previous two weeks Clgs-sectional 1978 25- 64 18.9
2 Tran Quoc Cuong et al [73] 2019 2019 Community Systolic/diastolic blood pressure >140/90 mmHg or using antihypertensive medication. Clgs-sectional 2203 >18 243
HTN was specifed that SBP was 140 mmHg or higher and/or DBP was 90 mmHg or higher, —_
if the medications used to treat HTN were used by the individuals for 2 weeks. ISH having a o
3 Nhon Bui Van et al [74] 2018 2017 Community SBP >140 mmHg and DBP <90 mmHg was used to diagnose. Crds-sectional 675 >18 473
Raised blood pressure was defined as an average (based on STEPS rule) systolic blood =
Van Minh Hoang et al [75] 2019 2015 Community pressure (SBP) >140 mmHg and/or average diastolic blood pressure (DBP) >90 mmHg Crﬁs_fs-sectional 3,856 18-69 18.9
4 and/or self-reported current medication for high blood pressure in the previous two weeks. =
=)
5 PT Son et al [76] 2011 2002 Community Defined as BP >140/90 mm Hg Crops-sectional 9832 >25 25.1
Hypertension was defined as systolic BP (SBP) >140mm Hg and/or diastolic BP (DBP) > _8
6 Ha T.P. Do et al [77] 2014 2005 Community 90mm Hg and/or self-reported current use of antihypertensive medication. Cr@ss-sectional 17,199 25-64 20.7
@
systolic blood pressure > 130 mmHg or diastolic blood pressure >85 mmHg or >
7 Tran Quang Binh et al [33] 2014 NM Community hypertension; Crgs»sectional 2443 48-57 14.3
systolic blood pressure (SBP) was at least 140 mm Hg, their diastolic blood pressure (DBP) =
8 Hoang Van Minh et al [74] 2007 2005 Community was at least 90 mm Hg, or they were being treated for hypertension Cr&s-sectional 2000 25 to 64 18.8
10 Ngoc Minh Pham et al [78] 2015 2011-2013 Community Hypcrtcns19nwasdf:ﬁchassystolchPl40mmHgand/ord1ast0l1cBP90mmHgorcurrcntuscofan Cé&s—sectiona] 5602 men and 30-69 470
tihypertensivemedication A 10,680 women
Hypertensive subjects were defined as those with systolic blood pressure (SBP) equal to or =]
more than 140 mmHg or diastolic blood pressure (DBP) equal to or more than 90 mmHg18
11 H Van Minh et al [74] 2005 2002 Community or those being treated for hypertension Cris-sectional 2000 25-64 14.1
Masami Miyakawa et al Hypertension was defined as elevated blood pressure (BP), with systolic BP > 140 mmHg %
12 31 2017 2014 Community and/or diastolic BP > 90 mmHg Crrgs-sectional 376 20-70 15
RS
Tran, T.T., [79] . o . 26.5
13 2007 2005 Community JNC VII (2003) Crﬂgs—sectlona] 1991 25-65
Vo, T.D., and Dang, V.P, NS 284
[80] 2007 2005 Community INC VII Crés-sectional 1288 25+
14 RS
15 BGNQ[];I’] and Nguyen, 2011 2010 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg Cf&s-sectional 1991 25-64 16.0
i 2]
16 Neguyen, D.T., etal [44] 2008 2008 Community NM but not self-report Cross-sectional 383 M 16.0
(workplace) —
U
17 Vu, B.N, et al [82] 2005 2004 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg Cigys-sectional 2366 18+ 21.8
18 Nguyen, V.T., et al [83] 2013 2013 Hospital based NM but not self-report Cifs-sectional 379 NM 13.3
19 Ergl, [\8/4?’ and Nguyen, 2014 2012 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg Crgms—sectional 872 25-64 15.0
20 Le, H.L., etal [45] 2014 2011 Community Decision 3192/QD-BYT dated 31/8/2010, Vietnam Ministry of Health CiSés-sectional | 1401 40+ 30.6
o
©
<
&
=0
—
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1
2
3 21 Nguyen, N.L, [85] 2019 2016-2018 | Hospital based NM but not self-report Reth-rPspective 65 NM 49.2
4 Lam, C.C., and Lam, C.Q, . National hypertension program: systolic blood pressure > 140 mmHg or diastolic blood a1 .
5 22 [86] 2019 2012-2018 Community pressure >00 mmHg CI&SS-SCCIIOHHI 10188 >40 222
Pham, T.L.A., Khuong, Community . . . = .
6 23 V.D., and Pham, Q.C, [48] 2019 2014-2015 (workplace) NM (systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg) C@s—sectlonal 1,595 NM 154
- - - - >
7 } . systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg or reporting =g~
24 Vo. T.X.H., etal [51] 2017 2015-2016 Community having diagnosed and on medication by a health professional Ctgs sectional 1153 >18 33
8 Nguyen, H., Do, I.T., and . . . . %] .
9 25 Ton. T + [é7] T 2017 2011-2015 Community ( MoH 2010, systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg Cl‘%s—scctlonal 20000 >=25 28.5
10 26 Pham, T.X., et al [88] 2017 2014 Community STEPS, systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg C&s-sectional 459 45-64 355
Nguyen, T.T.T, Nguyen, :
11 28 T.K.A., and Nguyen, N.C, 2017 2016 Community systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg Crgs—sectional 18-69 18.97
12 [89] < 2699
13 29 Tran, M.D., et al [90] 2017 2016 workplace NM but not self-report Cr%s»sectional 1930 NM 23
- - - )
14 30 Do, TH., et al [53] 2015 2013 Community gﬂ?ﬁ[,gMoH 2010, systolic blood pressure > 140 mmHg or diastolic blood pressure >90 Cr%s—sectiona] 1200 40-59 19.7
15 . NM (must be systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg = . B
16 31 Hong, M.H, [91] 2015 2013 Community be because this was a baseline surrvey of an intervention with control group) Crgs—scctlonal 1619 >=25 20.7
17 32 Le, T.H., et al [92] 2015 2013 Community WHO-Systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg ; Crabs-sectional 800 >=18 16.8
18 33 Do, T.H., et al [56] 2014 2012 Community JNC-7 - Systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg ; Crg@s-sectional 1200 40-59 19.7
19 34 Chu, T.T.H, [93] 2014 2014 Community MOH, 2010: 140 mmHg or diastolic blood pressure >90 mmHg Crés-sectional 2085 >=25 18.0
20 35 Nguyen, H.T, [94] 2014 2011 Community 140 mmHg or diastolic blood pressure >80 mmHg C@s-sectional 1833 >=25 11.8
21 37 Tran, Q.B., et al [57] 2013 2009 Community WHO- STEPS: 140 mmHg or diastolic blood pressure >90 mmHg or on medication Cr%s-sectional 1714 25-64 17.8
Vien, C.C., and Phung, 2008 2008 community NM but not self-report Crp"'ss-sectional 1620 18-60 15.8
22 38 T.T.T, [69] =2
23 Do, T.K.L., etal [72] 2003 March community Hypertension dianogsis (>140/90) C@s-sectional 890 40-60 12.7
2002 - Diabetes (WHO 1999) 8
24 39 December 3
25 2002 =
[=]
26 >
27 5
8
28 =
29 3
N
30 S
31 N
32 g
33 =
]
34 9
35 o
36 S
37 %
38 g
39 ﬁ
40 S
o
<
41 =
42 =
22 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Appendix 1

Detailed search strategy used for PubMed database

Search Query

20z 1shBny 8 uo Gz/zS50-T20z-uadolwq,

(((((diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes @ellitus"[AII Fields] OR "diabetes"[All
Fields] OR "diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabeteg insipidus"[All Fields]) OR ("diabetes
mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes mellitus"[All Fields])) QR ("diabetes mellitus, type 2"[MeSH
Terms] OR "type 2 diabetes mellitus"[All Fields] OR ("non"[All Fields] AND "insulin"[All Fields] AND "dependent'@ll Fields] AND "diabetes"[All Fields]
AND "mellitus"[All Fields]) OR "non insulin dependent diabetes mellitus"[All Fields])) OR ("diabetes mellitus, type g‘"[MeSH Terms] OR "type 2 diabetes
mellitus"[All Fields] OR "niddm"[All Fields])) OR ("diabetes mellitus, type 2"[MeSH Terms] OR "type 2 diabstes mellitus"[All Fields] OR "type 2
diabetes"[All Fields])) OR ("cardiovascular diseases"[MeSH Terms] OR ("cardiovascular'[All Fields] AND "dise%ses"[AII Fields]) OR "cardiovascular
diseases"[All Fields] OR ("cardiovascular'[All Fields] AND "disease"[All Fields]) OR “cardiovascular disease"[éll Fields])) OR CVDIAIl Fields]) OR
("myocardial infarction"[MeSH Terms] OR ("myocardial”[All Fields] AND “infarction"[All Fields]) OR "myocardial 'réfarction"[AlI Fields])) OR ("ischaemic
heart disease"[All Fields] OR "myocardial ischemia'[MeSH Terms] OR ("myocardial"[All Fields] AND "“ischemia"[AlgFields]) OR "myocardial ischemia"[All
Fields] OR (“ischemic"[All Fields] AND "heart"[All Fields] AND "disease"[All Fields]) OR "ischemic heart dis@se"[AII Fields] OR "coronary artery
disease"[MeSH Terms] OR ("coronary"[All Fields] AND "artery"[All Fields] AND "disease"[All Fields]) OR "co@nary artery disease"[All Fields] OR
("ischemic"[All Fields] AND "heart"[All Fields] AND "disease"[All Fields]))) OR ("hypertension"[MeSH TermsEOR "hypertension"[All Fields])) OR
("hypertension"[MeSH Terms] OR "hypertension"[All Fields] OR ("high"[All Fields] AND "blood"[All Fields] AND g)ressure"[All Fields]) OR "high blood
pressure"[All Fields])) OR (“coronary artery disease"[MeSH Terms] OR (“coronary"[All Fields] AND "artery"[All Blelds] AND "disease"[All Fields]) OR
"coronary artery disease"[All Fields])) AND ("vietnam"[MeSH Terms] OR "vietnam"[All Fields])

"1ybuAdoo Ag paroaiold 1senb Ag 120z ‘0z Yoi
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N Author name Publication year Target population a close Sufficient sample size (n=500) Random sampling Ascertainmersgof HTN/DM measure Quiality assessment score
representation of the fos)
national population >
=
1 Tran Quang Binh et al 2015 1 1 1 Gé 1 4
2 Masami Miyakawa et al 2017 1 1 1 n 1 4
3 Duc Son LN et al 2004 1 1 1 o 1 4
4 Masami Miyakawa 2017 1 0 1 Q1 3
5 Vu DuyKien et al 2013 1 1 1 N1 4
6 Ngoc Minh Pham et al 2015 1 1 1 o 1 4
7 N. B. Hoa et al 2018 1 1 1 Q 1 4
8 Luc H Pham et al 2009 1 1 1 S 1 4
9 National Hospital of Endocrinology 2002 1 1 1 o1 4
10 Leetal 2004 1 1 1 s 1 4
11 Do and Le et al 2008 1 1 1 ® 1 4
12 Taetal 2010 1 1 1 — 1 4
13 Tranetal 2012 1 1 1 o 1 4
14 National Hospital of Endocrinology 2012 1 0 1 3 1 3
15 Nguyén DoanThanh 2008 0 0 0 = 0 0
16 Lé HoangNinh 2014 0 1 1 TS 1 3
17 Pham VanBao 2019 0 1 1 = 1 3
18 Nguyén Quang Vinh 2014 0 1 1 3 1 3
19 Pham Thi Lan Anh 2019 1 1 1 o 1 4
20 ViiDinhTrién 2018 1 1 1 3 1 4
21 Nguyén Ba Tri 2017 1 0 1 S 1 3
22 Vo Thi XuanHanh 2017 0 1 0 g 1 2
23 HoangBtcHanh 2016 0 1 1 = 1 3
24 D) ThiiHoa 2015 0 1 1 o 1 3
25 Nguyén VanLanh 2013 0 1 1 S 1 3
26 Nguyén Thi Thi Tho 2017 0 1 1 o 1 3
27 Do ThaiHoa 2014 1 1 1 S 1 4
28 Trin QubcBao 2013 0 1 1 < 1 3
29 VdThanhDanh 2017 0 1 1 % 1 3
30 Nguyén VanLanh 2018 0 1 1 S5 1 3
31 Ding HiiDiang 2016 0 1 1 N 1 3
32 D) ManhCudng 2015 0 1 1 1 3
33 Duong Thi Huong 2013 0 1 1 S 1 3
34 Tran VanHai 2013 0 1 1 N 1 3
35 Dbao Thi Minh An 2012 0 1 1 o 1 3
36 Db ManhCudng 2011 0 1 1 < 1 3
37 Nguyén Vinh Quang 2011 0 1 1 S 1 3
38 Doan Thj Tudng Vi 2011 0 1 1 D 1 3
39 HoangPangMich 2008 0 1 1 - 1 3
40 ViénChinhChién 2008 0 1 1 U1 3
41 D& Thi Tinh 2004 0 0 1 S 0 1
42 ToVanHai 2003 0 1 1 2 1 3
43 D4 Thi Kim Lién 2003 0 1 1 g 1 3
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L Target population a close representation Sufficient sample size Random Ascertainment of IRKJN/DM
e FAERRL (a1 Pl yeaL of the national population (n=500) sampling measure = Quality assessment score
1 Luc H Pham et al 2009 1 1 1 N 4
2 Tran Quoc Cuong et al 2019 1 1 1 15 4
3 Jonathan Mwangi et al 2015 1 1 1 10 4
4 Nhon Bui Van et al 2018 1 1 1 = 4
5 Van Minh Hoang et al 2019 1 1 1 o 4
6 PT Son et al 2011 1 1 1 B 4
7 Ha T.P. Do etal 2014 1 1 1 1@ 4
8 Jonathan Mwangi et al 2015 1 1 1 1 4
9 Tran Quang Binh et al 2014 1 1 1 10 4
10 Hoang Van Minh et al 2007 1 1 1 = 4
11 Ngoc Minh Pham et al 2015 1 1 1 = 4
12 H Van Minh et al 2005 1 1 1 o 4
13 Masami Miyakawa et al 2017 1 1 1 = 4
14 Tran ThiénThuan et al 2007 1 1 1 = 4
15 V5 Thi D& et al 2007 1 1 1 o 4
16 Lé Quang Pao et al 2011 1 1 1 R 4
17 Nguyén DoanThanh et al 2008 1 1 1 1= 4
18 ViiBaoNgoc et al 2005 1 1 1 =3 4
20 Nguyén VanThanh et al 2013 1 1 1 = 4
21 Tran VanHuong et al 2014 1 1 1 8 4
22 L& HoangNinh et al 2014 1 1 1 13 4
23 Nguyén Ngoc Long et al 2019 1 1 1 1n 4
24 Lam Chi Cuong et al 2019 1 1 1 1= 4
25 Pham Thi Lan Anh et al 2019 1 1 1 =< 4
26 V3 Thi XuanHanh et al 2017 1 1 1 = 4
27 Nguyén Hoa et al 2017 1 1 1 = 4
28 Pham Thé Xuyén et al 2017 1 1 1 n 4
29 Nguy&n Thi Thi Tho et al 2017 1 1 1 'l 4
30 Tran Minh Diic et al 2017 1 1 1 N 4
31 P ThaiHoa et al 2015 1 1 1 N 4
32 HdngMung Hai et al 2015 1 1 1 I 4
33 Lé& Thi Huong et al 2015 1 1 1 < 4
34 D3 ThaiHoa et al 2014 1 1 1 =) 4
35 Chu Thi Thu Ha et al 2014 1 1 1 1D 4
36 Nguyén HituTudc et al 2014 1 1 1 I 4
37 Trin QubcBao et al 2013 1 1 1 10 4
38 ViénChinhChién et al 2008 1 1 1 =} 4
39 D3 Thi Kim Lién et al 2003 1 1 1 10 4
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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 September 30, 2020. We adapted the modified
Newecastle 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% CI: 5.0-8.0%) and 24% (95% CI: 19-30%) respectively. Prevalence rate of both
T2DM and HTN were higher among the male population compared to 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 be developed that the counter 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.

Strengths and limitations of this study

e This is the first systematic review and meta-analysis on Type 2 diabetes and
hypertension in Vietnam that collected data and documents over 20 years.

e This is also the first review combining available documents published in both English
and Vietnamese languages across domestic and international databases.

e The study reported that prevalence of Type 2 diabetes and hypertension among adult
population in Vietnam increased over the time.

e While the current study followed the MOOSE guideline, 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 sex,
ethnicity, and place of residence were not provided due to the data limitation.
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Introduction:

Globally, the Non Communicable Diseases (NCDs) have become the leading cause of death[1].
Due to the high number of deaths, non-communicable diseases[2], including cardiovascular
diseases, diabetes, cancer, and chronic respiratory diseases, have appeared as key public health
challenges worldwide[3]. As a result NCDs are included in Sustainable Development Goal
(SDQG) target 3.4, to by “2030 reduce by one third premature mortality from NCDs through
prevention and treatment and promote mental health and wellbeing”[2, 4]. NCD mortality rate
which was high in low middle-income countries (LMICs), nearly three-quarters of NCD deaths
occurred in LMICs, expected to increase by 20% in coming years[5]. Due to the increasing
prevalence of fast-food consumption and food insecurity [6-8] , 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 consumption and food insecurity are responsible for increase in the
prevalence of diabetes, hypertension 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 number of
deaths due to NCDs in Vietnam rose from 296,900 in 2000 to 371,600 in 2010 and 424,000 in
2016[9]. NCD were estimated to account for 73% of all deaths in Vietnam in 2014 [10] and
77% in 2016[11]. Of NCDs cardiovascular diseases (CVDs) represented 31%! of all deaths in
2016; hypertension, one of main risk factors for CVDs, accounted for 21% of all deaths in the
country[12]. It was estimated in 2016 that about 17% people aged 30-70 in Vietnam will suffer
a premature death due to one of four common NCDs (cardiovascular diseases, cancer, chronic
respiratory diseases, and diabetes)[13].

The gross domestic product (GDP) 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[3, 14]. NCD risk factor survey in Vietnam
(2015) revealed high prevalence of NCD risk factors among the adult population. For example
prevalence of overweight/obesity (BMI>=25) was 15.6%, hypertension (SBP >140 and/or DBP
> 90 mmHg 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[15]. These behavioural
risk factors play a vitalrole of rising chronic disease burden including cardiovascular diseases
(CVD) and diabetes.

Over the past two decades, The Government of Viet Nam has a number of policies, strategies,
plans, and programmes responding to NCDs. Two national programs were implemented for
the period 2002 — 2010 and 2012 — 2015 focusing on four disease groups of cardiovascular
diseases, diabetes, cancers, and mental and neurological disorders[13] and covering a
component project of prevention and control of some dangerous diseases which included some
specific NCDs. Despite the efforts these programs did not have expected achievements due to
lack of inter-sectoral 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 Viet Nam. Under the revised
program, the prevention and control of some dangerous infectious diseases and some common
NCDs was included as a project component[16].

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 32


http://bmjopen.bmj.com/

Page 5 of 32

oNOYTULT D WN =

BMJ Open

In addition to these national policies and programs targeting on HTN and T2DM, over the last
few decades, a number of studies have been undertaken 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 HTN and T2DM among adult population in Vietnam were published
recently, yet these studies had their own limitations as (i) they were carried out based upon
literature available in English[17]; (ii) the review employed only surveys which were
conducted by a research institute, therefore the results may have some bias ; (iii) meta-analysis
was not implemented to produce the pool estimation[18]; and (iv) they are out of date
assessment with regard to the rapid change of T2DM and HTN. There is a need 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) determine 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 studies [19]. The protocol was registered at the international prospective
register of systematic reviews (PROSPERO; CRD42020182959). We followed the guidelines
for meta-analyses and systematic reviews outlined by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement (supplementary file).

Search strategy

We used the PICOS criteria to define the research question (Table-1)[20]. Our search included
studies published from January 1, 2000, to September 30, 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 electronic search
strategy is available in the Appendix 1.

The keywords used in the search were “diabetes”, “diabetes mellitus”, “non-insulin dependent
diabetes mellitus”, “NIDDM”, “type 2 diabetes”, “cardiovascular disease”, “CVD”,

2 13

“myocardial infarction”, “ischemic heart disease”, “hypertension”, “high blood pressure”,
“coronary artery disease”, “Vietnam”, ““daithaodudng”, “tiéuduong”, “tingdudnghuyét”,
“tanghuyétap” “caohuyétap”. 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 hypertension or T2DM, (2) had selected a sample included
those who are Vietnamese and are living in Vietnam, and (3) had published results between
January 1, 2000, to September 30, 2020. Once we identified the eligible studies, we made

further exclusions based on sample, study design, and publication type.

Inclusion and exclusion criteria
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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 hypertension 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. Hypertension was defined as raised blood pressure was defined as an average
(based on STEPS rule) systolic blood pressure (SBP) >140 mmHg and/or average diastolic
blood pressure (DBP) >90 mmHg and/or self-reported current medication for high blood
pressure in the previous two weeks. T2DM was defined fasting plasma glucose >7 mmol/L
(>=126mg/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 independent reviewers following a piloted
version of the Cochrane Effective Practice and Organization of Care Group (EPOC)
guidelines[19]. They completed a standard data extraction form, summarizing the study design
and other relevant data for each article, including author name, sample size, survey year and
reference standard. (Table-1 and 2). One article did not report survey year, publication year
was listed. The main outcomes were prevalence of T2DM and hypertension.

All meta-analyses were performed using MetaXL version 1.4[21]. We calculated pooled
prevalence of T2DM and hypertension. In addition, we also assessed the pooled prevalence of
T2DM and hypertension by year interval and sex. We also assessed publication bias using both
a graphical (Doi plot) and quantitative [Luis Furuya-Kanamori (LFK) index] examination for
potential small-study effects[22] The methodology that we followed for the meta-analysis was
described in details by Neyeloff et al.[23]. Briefly, for each study, we calculated the following
variables: 1) standard error of the prevalence, 2) variance, 3) study weights (inversed variance),
4) study weight*prevalence estimate, 5) study weight* (prevalence estimate)? and 6) (study
weight)?. We used these variables to estimate Q (measure We adapted the modified Newcastle
Ottawa scale for assessing the quality of the study, as recommended by the Cochrane
Collaboration[24]. 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 population (yes = 1, no = 0), sufficient sample
size (yes = 1, no = 0), random sampling (yes = 1, no =0) and ascertainment of T2DM and
hypertension measure (yes = 1, no = 0). The cut-off for a sufficient sample size was set at 500
participants[25, 26].

Data analysis

of heterogeneity among studies) and I? (percent between-studies variability). Based on Q and
I2 values, we chose quality effects models to report pooled prevalence estimates (hypertension,
T2DM) and the associated 95% confidence interval (CI) to minimize the heterogeneity. We
followed the same procedures to calculate the pooled prevalence of T2DM and hypertension
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
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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 341articles 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 papers across databases. These papers were
published in Vietnamese language. Of them, about two third were government funded- 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 2,39,034 individuals. Out of these 44 articles reported prevalence
of T2DM and 39 articles reported prevalence of hypertension. For T2DM all were cross
sectional in nature (Table-2). Majority of the studies (92.4%) were community based and only
three studies were facility based (7.6%). For hypertension 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 supplementary table 1 and 2.
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 hypertension. The pooled prevalence of T2DM and hypertension in Vietnam for all
studies was 6.0% (95% CI: 5.0-8.0%) and 25% (95% CI: 19-31%) respectively (Figure-2 and
3).

Prevalence rates by year of study

To investigate T2DM and hypertension prevalence over time we arranged outcomes by time
of study in four aggregated intervals 1) 2000-2004, i1) 2005-2010, iii) 2011-2015 and iv) 2016-
2020:

2000-2004

We included 9 studies from 2000-2004 in our analysis, 6 of these studies presented findings
for T2DM[27-32] and 3for hypertension[31, 33, 34]. The pooled estimate of T2DM was 4.0%
(95% CI: 2.0-6.0%), whereas for hypertension it was 17.0% (95% CI: 11.0-24.0%) (Figure-
2.2 and 3.2).

2005-2010
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Nineteen studies between 2005 and 2010 presented both prevalence of T2DM and hypertension
in Vietnam in which ten studies [32, 35-43] presented prevalence of T2DMand ten studies
focused on hypertension[35, 36, 39, 43-49].The pooled estimate of T2DMwas 5.0% (95% CI:
4.0-7.0%), whereas for hypertension it was 22.0% (95% CI: 18.0-26.0%)(Figure-2.2 and 3.2).

2011-2015

We identified thirty seven studies that presented findings for T2DMbetween the years 201 1and
2015.These resulted in a pooled estimate of T2DM 6.0% (95% CI: 4.0-9.0%) from twenty
studies[38, 41-43, 50-61].We identified 18 studies for the same period in Vietnam that
presented findings for hypertension[27, 34, 35, 42, 43, 45, 47, 48, 52-54, 56, 60-64] resulting
in a pooled estimate of 29% (95% CI: 17-42%)).

2016-2020

For the most recent interval we identified eight studies [33,46,49,50,51,55,59] forT2DM in
Vietnam with a pooled estimate of 10.0% (95% CI: 6.0-16.0%).We also identified eight
studies [36,46,49,50,51,55,58,59] for hypertension in the region with a pooled estimate of
24.0% (95% CI: 12.0-40.0%).

Gender specific prevalence

We identified six studies for type T2DM and nineteen for hypertension for use in gender
specific prevalence analysis. Pooled estimate for T2DMslightly higher among the male (5.0%,
95% CI: 4.0-7.0%) compared than female (4.0%, 95% CI: 3.0-5.0%). For hypertension, pooled
estimate also higher among the male (25.0%, 95% CI: 22.0-28.0%) compared than female
(18.0%, 95% CI: 15.0-22.0%).

Discussion:

This is the first systematic evaluation and meta-analysis of the scientific literature on the pooled
prevalence trend of T2DM and hypertension among the adult population in Vietnam. In our
study we found the pooled prevalence of T2DM has increased around three times from 2000-
2004 (3%) to 2016-2020 (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[18]. To our knowledge
this is the updated systematic review and meta-analysis paper on T2DM and hypertension 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[65], India[66], Sri Lanka and
Bangladesh[67] where researchers also observed the similar magnitudes of a 10-year increase
in T2DMprevalence. It is already well know that older age, urban residence, overweight,
increased central adiposity, and physical inactivity, genetic factors, hypertension, and high
intake of animal protein may contribute to enhanced diabetes[18]. In our study due to data
limitation we were not able to assess the major drivers of T2DM in Vietnam however we expect
Vietnam shares similar characteristics like others in LMICs.
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The pooled analysis from this study found that the prevalence of hypertension has increased
dramatically in Vietnam since 2000-2004. Another systematic review and meta-analysis study
Meigqari et al reported that pooled prevalence of measured hypertension in Vietnam was
21.1%[17]. 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
hypertension in Vietnam. A review study by Hoy et all reported that high blood pressure is
common among the Vietnamese population and they had knowledge that they have high blood
pressure may be low[68].

The main strength of current study is that we followed a systematic and comprehensive
approach to identify studies on both T2DM and hypertension following MOOSEguidelines and
a registered protocol (CRD42020182959). 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 minimize the heterogeneity we chose
quality effect model, which is now well established. As with all systematic reviews there is
the potential for publication bias in the identified studies, with some not initially designed to
report on the T2DM and hypertension. The reference standards for determining T2DM and
hypertension was not consistent between all studies. In addition, although we attempted to
estimate prevalence by sex and also factors associated with T2DM and hypertension but
insufficient studies reported this information. 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 missed it. But in our study, we included articles from
Vietnamese journals. Moreover, information on certain groups, such as ethnicity and place of
residence were not available in enough studies to be included in sub-group analysis.

Although an adequate number of T2DM and hypertension 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 hypertension. We did not find any longitudinal cohort studies on
T2DM and hypertension. This is a significant gap in the knowledge and understanding of these
chronic diseases in the context of Vietnam. Such studies would provide essential information
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 T2DMand hypertension among the adult population in
Vietnam over the study period. We also found T2DM and hypertension higher among the male
compared than female. Future research should investigate the driving force behind the
increasing rates of T2DM and hypertension and explain the major drivers in both conditions.
Policy approaches should be developed that the counter the T2DM and hypertension, with
interventions to combat T2DMand hypertension.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Acknowledgement The authors are grateful for the generous and helpful comments of the
reviewers. We acknowledge the important support of The University of Queensland (UQ)
Global Strategy and Partnership Seed Funding Scheme 2018 and The Institute for Social
Science Research for strengthening the collaboration between UQ researchers and
Vietnamese researchers. We also acknowledge the Australian Government through the
Australian Research Council's Centre of Excellence for Children and Families over the Life
Course (Project ID CE200100025).

Contributors All authors made a substantial contribution to this work. NT, AM, and MOT
conceptualised the review. NT, TB, MOT, and AM designed the research. TB, NT, MHH,
HVP, VHP, CN, and ATK collected data, read, screened abstracts and titles of potentially
relevant studies and took responsibilities for extracting data and rating their quality
independently. TB and NT analysed and interpreted the data. TB, NT, and AM drafted
manuscript with all the authors critically reviewing it and suggesting amendments prior to
submission.

Funding This research received no specific grant from any funding body for publication.

Competing interests None declared.

Patient consent Not required.

Data sharing statement All data are available within the appendices.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 32


http://bmjopen.bmj.com/

Page 11 of 32 BMJ Open

1

2  Table 1: PICOS criteria for inclusion and exclusion of studies

Parameter Inclusion criteria Exclusion criteria

oNOYTULT D WN =

Population Those were of age > 15 years <15

10 Intervention/exposure | Collection of data on T2DM and Lack of data on T2DM and
1 hypertension sociodemographic factors hypertension

13 Comparator T2DM and hypertension status of Vietnamese | Lack of data on T2DM and
14 adult hypertension

15 Outcome Prevalence of T2DM and hypertension No reported prevalence measure

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

10
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SI Author name Publication Study Community Reference standard Study design Samp Age Prevale
year conducted | /hospital based le range nce of
size diabetes
1 Tran Quang Binh et al[69] 2015 2010 Community The World Health Organization and International Diabetes Federation diagnostic criteria Cross-sectional 892 35-70 7.60%
2 Masami Miyakawa et al [70] 2017 2014 Community Elevated fasting plasma glucose (FPG) level > 7.0 mmol/L (126 mg/dL) or random elevated plasma glicose Cross-sectional 376 20-70 7.20%
level > 11.1 mmol/L (200 mg/dL); or 3) history of treatment for DM (lifestyle guidance including dleﬂr
exercise advice, oral medication, or insulin).
3 Duc Son LN et al [71] 2004 2001 Community NM 3 Cross-sectional 2932 >15 6.6
4 Tran Quang Binh et al [72] 2014 Community The glycemic status was classified as normal glucose tolerance (NGT) when FPG < 5.6 mmol/L and % Cross-sectional 2443 48-57 14.30%
PG <7.8 mmol/L o
5 Vu DuyKien et al [73] 2013 2013 Community NM o4 Cross-sectional 3736 NM 11%
6 Ngoc Minh Pham et al [74] 2015 2011-2013 | Community Diabetes was diagnosed when FPG was >7.0 mmol/L (126 mg/dL) or 2-h post OGTT >11.1 mmol/L = Cross-sectional 16282 | 30-69 6.00%
(200 mg/dL) =}
7 N. B. Hoa et al [75] 2018 2016 Facility-based American Diabetes Association > Cross-sectional 870 >15 13.9%
8 Luc H Pham et al [76] 2015 2009 Community Based on STEPS rule = Cross-sectional 1978 25— 64 1.00%
9 National Hospital of 2002 2002 Hospital WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L -E Cross-sectional 9122 30-64 2.7
Endocrinology [29] =
10 | Leetal [77] 2004 NM Community WHO 1998/ADA 1997: fasting plasma glucose >7 mmol/L or using 3 Cross-sectional 2932 >15 3.8
11 | Doand Le etal [78] 2008 NM Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L or self-report o Cross-sectional 1456 30-69 7.0
12 | Taetal [79] 2010 NM Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L @ Cross-sectional 2142 30-64 4
13 | Tranetal [80] 2012 NM Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L or self-report > Cross-sectional 2710 40-64 3.7
14 | National Hospital of 2012 M Hospital WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L 5 Cross-sectional 1119 30-69 5.4
Endocrinology[39] o 1
15 | Nguyen, D.T., etal [81] 2008 2008 Workplace NM but not self-report 8 Cross-sectional 383 NM 2%
16 | Le, HN., etal [82] 2014 2011 Community NM but not self-report 3 Cross-sectional 1401 40+ 9.30%
17 | Pham, V.B. and Truong, Q.D | 2019 2018 Community Decision 3319/QD-BYT, 19/7/2017 - MOH o Cross-sectional 3000 30-69 6.50%
[83] >
18 | Nguyen, Q.V.and Le, N.N 2014 2014 Community NM but not self report % Cross-sectional 5190 21-70 4.2%
[84] o
am, T.L.A., Khuong, V.D., - workplace evated fasting plasma glucose evel > 7.0 mmo! = ross-sectional s .50%
19 | Pham, T.L.A., Kh V.D 2019 2014-2015 kpl El d fasting pl. | (FPG) level > 7.0 /L = C ional 1,595 | NM 5.50%
and Pham, Q.C, [85] N
20 | Vu,D.T, and Dang, B.T, [86] | 2018 2017 Community capillary blood glucose by Accu-Chek- D10-BIORAD: 2h-OGTT >11.1 mmol/L= diabetes; OGTT frdm Cross-sectional 1.450 | >=25 6.5
7.8-11.0= abnormal ; WHO-IDF 2008 updated 2010: The glycemic status was classified as abnormaglhen
FPG range 5.6-6.9 mmol/L FPG >7 mmol/L= diabetes
21 | Nguyen, B.T., etal [87] 2017 2016 Community Diabete prevention and control Project, National Institute of Endocrinology; using Onetouchverio maﬁlme Cross-sectional 400 45-69 3.5
(Johnson &Johnson)
o, TX.H., et - ommunity asting plasma glucose >7 mmol/L (>=126mg or self-reporting having been diagno: y a ross-sectional > .
22 | Vo, T.X.H,et[88] 2017 2015-2016 | C i ADA 2005: f: 1 | >7 I/L (>=126mg/dL) 1f- it been di sm‘lb C ional 758 40 14.5
health profesional
23 | Hoang, D.H., et al [89] 2016 2014 Community FPG and post OGTT : fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L (MoH 2011); SIGT Cross-sectional 2402 30-69 7.9
FPG<7 mmol/L and 2h-OGTT >7.8- 11.1 mmol/L or normal but self-report having been diagnosed -
24 | Do, T.H., etal [90] 2015 2013 Community FPG and post OGTT (WHO 1999: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L ogelf» Cross-sectional 1200 40-59 53
report and MoH 2011)
25 | Nguyen, V.L, and Nguyen, 2013 2011 Community ADA/WHO 2010: fasting plasma glucose 100-126mg/dl or 2h-OGTT from 140-200mg/dl or HbAlcQﬁ 5% Cross-sectional 1100 >=45 11.9
T, [91]
26 | Nguyen, T.T.T., Nguyen, 2017 Community WHO STEPS: fasting blood glucose values >6.1 mmol/L or taking medications for diabetes; measur@- Cross-sectional 2440 18-69 6.7
T.Q., and Nguyen, N.C, [92] fasting blood glucose by Cardiocheck PA
27 | Do, T.H,, etal [93] 2014 2013 Community MoH 2011 on screening diabetes in community 8 Cross-sectional 1200 40-59 16.6
el
<
! 11
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28 | Tran, Q.B., et al [94] 2013 2009 Community WHO- STEPS: fasting blood glucose values> 6.1 mmol/L) or on diabetes medication or having diag@sed by | Cross-sectional 1714 25-64 4.7
a healath professional N
29 | Vo, T.D, and Pham, T.T, [95] | 2017 2015-2016 community NM but not self-report b Cross-sectional 1114 >40 16.10%
30 | Nguyen, V.L [96] 2018 2015-2016 community NM but not self-report =} Cross-sectional 1250 18-55 16.20%
31 | Dang, H.D and Nguyen, V.L, | 2016 2012 community NM but not-self report os) Cross-sectional 2700 >20 5.80%
[97] >
32 | Do, M.C [98] 2015 2012 community Diabetes was diagnosed when FPG was >7.0 mmol/L or 2-h post OGTT >11.1 mmol/L < Cross-sectional 3500 30-96 3.10%
33 [ Duong, T.H, [99] 2013 2011 community WHO 2006 = Cross-sectional 2000 30-69 4.30%
34 | Tran, V.H., and Dam, V.C, 2013 2011 community WHO (not mentioned the year) ; Cross-sectional 2400 30-64 10.30%
[100] o
35 | Dao, T.M.A, Tran, M.L.,and | 2012 2010 community WHO 1999 S Cross-sectional 3100 all age 9.35%
Tran, T.P.N, [101] —
36 | Do, M.C., and Nguyen, T.H, 2011 2010 community OMS 1999, ADA 2005 g Cross-sectional 3500 30-69 6.10%
[102] =
37 | Nguyen, V.Q., and Pham, 2011 2010 community NM but not self-report a—’ Cross-sectional 1855 30-60 4.40%
T.H, [103] QD
38 | Dzoan, T.T.V [104] 2011 2011 hospital based Diabetes was diagnosed when FPG was >7.0 mmol/L or 2-h post OGTT >11.1 mmol/L o3 Cross-sectional 2358 30-60 3.60%
39 | Hoang, D.M, [105] 2008 2005-2007 | community American diabetes association 1998 Q Cross-sectional 1335 18-70 3.1
40 | Vien, C.C., and Phung, 2008 2008 community NM but not self-report g Cross-sectional 1620 18-60 2.60%
T.T.T, [106] 3
41 | Do, T.T., [107] 2004 2000 community WHO 1999 - Cross-sectional 212 >=16 1.42%
42 | To, V.H., Vu, M.H., and 2003 May 2000 community Diabetes was diagnosed when FPG was >7.0 mmol .g Cross-sectional 2017 >=16 3.62
Nguyen, V.H, [108] - Sep 2000 =
43 | Do, TK.L.,etal [109] 2003 March community Diabetes (WHO 1999) g Cross-sectional 890 40-60 6.10%
2002 - =.
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Table-3: Summery of the reported prevalence rate of hypertension in Vietnam (2000-2020)
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Publicatio Study Community . . . Prevalence of
SI Author name s conducted /hospital based Reference standard S‘_I’Ddy design Sample size Age range RSt
Raised blood pressure was defined as an average (based on STEPS rule) systolic blood s
pressure (SBP) >140 mmHg and/or average diastolic blood pressure (DBP) >90 mmHg :Ol
1 Luc H Pham et al [76] 2009 2015 Community and/or self-reported current medication for high blood pressure in the previous two weeks Clgs-sectional 1978 25- 64 18.9
Tran Quoc Cuong et al )
2 [110] 2019 2019 Community Systolic/diastolic blood pressure >140/90 mmHg or using antihypertensive medication. CrG¥s-sectional 2203 >18 243
HTN was specifed that SBP was 140 mmHg or higher and/or DBP was 90 mmHg or higher, g’
if the medications used to treat HTN were used by the individuals for 2 weeks. ISH having a 3
3 Nhon Bui Van et al [63] 2018 2017 Community SBP >140 mmHg and DBP <90 mmHg was used to diagnose. Cross-sectional 675 >18 473
Van Minh Hoane ct al Raised blood pressure was defined as an average (based on STEPS rule) systolic blood _g
[111] s 2019 2015 Community pressure (SBP) >140 mmHg and/or average diastolic blood pressure (DBP) >90 mmHg Crgss-sectional 3,856 18-69 18.9
4 and/or self-reported current medication for high blood pressure in the previous two weeks. S
5 PT Sonetal [112] 2011 2002 Community Defined as BP >140/90 mm Hg Cr; s-sectional 9832 >25 25.1
Hypertension was defined as systolic BP (SBP) >140mm Hg and/or diastolic BP (DBP) > °
6 Ha T.P. Doetal [113] 2014 2005 Community 90mm Hg and/or self-reported current use of antihypertensive medication. Cr%s»sectional 17,199 25-64 20.7
systolic blood pressure > 130 mmHg or diastolic blood pressure >85 mmHg or o
7 Tran Quang Binh et al [72] 2014 NM Community hypertension; Crds-sectional 2443 48-57 14.3
systolic blood pressure (SBP) was at least 140 mm Hg, their diastolic blood pressure (DBP) o
8 Hoang Van Minh et al [63] 2007 2005 Community was at least 90 mm Hg, or they were being treated for hypertension Cr%s-sectional 2000 25 to 64 18.8
10 Ngoc Minh Pham et al 2015 2011-2013 Community Hypertens@nwasdgﬁqedassystolchP140mmHgand/0rd1astolchP90mmHgorcurrentuseofan Crgs—sectional 5602 men and 30-69 470
[114] tihypertensivemedication < 10,680 women
Hypertensive subjects were defined as those with systolic blood pressure (SBP) equal to or =z
more than 140 mmHg or diastolic blood pressure (DBP) equal to or more than 90 mmHg18 D
11 H Van Minh et al [63] 2005 2002 Community or those being treated for hypertension Creps-sectional 2000 25-64 14.1
Masami Miyakawa et al Hypertension was defined as elevated blood pressure (BP), with systolic BP > 140 mmHg =
12 [70] 2017 2014 Community and/or diastolic BP > 90 mmHg Cfs-sectional | 376 20-70 15
Tran, T.T., [115] . I . 26.5
13 2007 2005 Community JNC VII (2003) C%s—secnonal 1991 25-65
Vo, T.D., and Dang, V.P, ~ 28.4
14 [116] 2007 2005 Community INC VII Cress-sectional 1288 25+
<
Q
15 B‘?&Qi?l'ﬁnd Nguyen, 2011 2010 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg Cr%s—sectiona] 1991 25-64 16.0
M —+
Nguyen, D.T., etal [81] 2008 2008 Community NM but not self-report Cragss-sectional 383 M 16.0
16 o
(workplace)
17 Vu, BN, etal [118] 2005 2004 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg Cr%s-sectional 2366 18+ 21.8
18 Nguyen, V.T., etal [119] 2013 2013 Hospital based NM but not self-report Crgs-sectional 379 M 133
19 Era(l)n, [\1/213]’ and Nguyen, 2014 2012 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg Cr%s—sectional 872 25-64 15.0
20 Le,H.L. etal [82] 2014 2011 Community Decision 3192/QD-BYT dated 31/8/2010, Vietnam Ministry of Health Cress-sectional | 1401 40+ 30.6
°
<
S 13
—
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1
2
3 21 Nguyen, N.L, [121] 2019 2016-2018 | Hospital based NM but not self-report Reth-rPspective 65 NM 49.2
4 Lam, C.C., and Lam, C.Q, . National hypertension program: systolic blood pressure > 140 mmHg or diastolic blood a1 .
5 22 [122] 2019 2012-2018 Community pressure >00 mmHg CI&SS-SCCIIOHHI 10188 >40 222
Pham, T.L.A., Khuong, Community . . . = .
6 23 V.D., and Pham, Q.C, [85] 2019 2014-2015 (workplace) NM (systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg) C@s—sectlonal 1,595 NM 154
- - - - >
7 } . systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg or reporting =g~
24 Vo. T.X.H., etal [88] 2017 2015-2016 Community having diagnosed and on medication by a health professional Ctgs sectional 1153 >18 33
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Figure-1: Consort diagram: Search strategy and selection of studies included in this
review

Figure-2: Pooled prevalence of diabetes in Vietnam

Figure-2.1: Prevalence diabetes in Vietnam by year of study (A: 2000-2004; B: 2005-
2010; C: 2011-2015; D: 2016-2020)

Figure-2.2: Prevalence diabetes in Vietnam by male

Figure-2.3: Prevalence diabetes in Vietnam by female

Figure-3: Pooled prevalence of hypertension in Vietnam

Figure-3.1: Prevalence hypertension in Vietnam by year of study (A: 2000-2004; B: 2005-
2010; C: 2011-2015; D: 2016-2020)

Figure-3.2: Prevalence hypertension in Vietnam by male

Figure-3.3: Prevalence hypertension in Vietnam by female
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Appendix 1

Detailed search strategy used for PubMed database

Search Query

20z 1shBny 8 uo Gz/zS50-T20z-uadolwq,

(((((diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes @ellitus"[AII Fields] OR "diabetes"[All
Fields] OR "diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabeteg insipidus"[All Fields]) OR ("diabetes
mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes mellitus"[All Fields])) QR ("diabetes mellitus, type 2"[MeSH
Terms] OR "type 2 diabetes mellitus"[All Fields] OR ("non"[All Fields] AND "insulin"[All Fields] AND "dependent'@ll Fields] AND "diabetes"[All Fields]
AND "mellitus"[All Fields]) OR "non insulin dependent diabetes mellitus"[All Fields])) OR ("diabetes mellitus, type g‘"[MeSH Terms] OR "type 2 diabetes
mellitus"[All Fields] OR "niddm"[All Fields])) OR ("diabetes mellitus, type 2"[MeSH Terms] OR "type 2 diabstes mellitus"[All Fields] OR "type 2
diabetes"[All Fields])) OR ("cardiovascular diseases"[MeSH Terms] OR ("cardiovascular'[All Fields] AND "dise%ses"[AII Fields]) OR "cardiovascular
diseases"[All Fields] OR ("cardiovascular'[All Fields] AND "disease"[All Fields]) OR “cardiovascular disease"[éll Fields])) OR CVDIAIl Fields]) OR
("myocardial infarction"[MeSH Terms] OR ("myocardial”[All Fields] AND “infarction"[All Fields]) OR "myocardial 'réfarction"[AlI Fields])) OR ("ischaemic
heart disease"[All Fields] OR "myocardial ischemia'[MeSH Terms] OR ("myocardial"[All Fields] AND "“ischemia"[AlgFields]) OR "myocardial ischemia"[All
Fields] OR (“ischemic"[All Fields] AND "heart"[All Fields] AND "disease"[All Fields]) OR "ischemic heart dis@se"[AII Fields] OR "coronary artery
disease"[MeSH Terms] OR ("coronary"[All Fields] AND "artery"[All Fields] AND "disease"[All Fields]) OR "co@nary artery disease"[All Fields] OR
("ischemic"[All Fields] AND "heart"[All Fields] AND "disease"[All Fields]))) OR ("hypertension"[MeSH TermsEOR "hypertension"[All Fields])) OR
("hypertension"[MeSH Terms] OR "hypertension"[All Fields] OR ("high"[All Fields] AND "blood"[All Fields] AND g)ressure"[All Fields]) OR "high blood
pressure"[All Fields])) OR (“coronary artery disease"[MeSH Terms] OR (“coronary"[All Fields] AND "artery"[All Blelds] AND "disease"[All Fields]) OR
"coronary artery disease"[All Fields])) AND ("vietnam"[MeSH Terms] OR "vietnam"[All Fields])
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N Author name Publication year Target population a close Sufficient sample size (n=500) Random sampling Ascertainmersgof HTN/DM measure Quiality assessment score
representation of the fos)
national population >
=
1 Tran Quang Binh et al 2015 1 1 1 Gé 1 4
2 Masami Miyakawa et al 2017 1 1 1 n 1 4
3 Duc Son LN et al 2004 1 1 1 o 1 4
4 Masami Miyakawa 2017 1 0 1 Q1 3
5 Vu DuyKien et al 2013 1 1 1 N1 4
6 Ngoc Minh Pham et al 2015 1 1 1 o 1 4
7 N. B. Hoa et al 2018 1 1 1 Q 1 4
8 Luc H Pham et al 2009 1 1 1 S 1 4
9 National Hospital of Endocrinology 2002 1 1 1 o1 4
10 Leetal 2004 1 1 1 s 1 4
11 Do and Le et al 2008 1 1 1 ® 1 4
12 Taetal 2010 1 1 1 — 1 4
13 Tranetal 2012 1 1 1 o 1 4
14 National Hospital of Endocrinology 2012 1 0 1 3 1 3
15 Nguyén DoanThanh 2008 0 0 0 = 0 0
16 Lé HoangNinh 2014 0 1 1 TS 1 3
17 Pham VanBao 2019 0 1 1 = 1 3
18 Nguyén Quang Vinh 2014 0 1 1 3 1 3
19 Pham Thi Lan Anh 2019 1 1 1 o 1 4
20 ViiDinhTrién 2018 1 1 1 3 1 4
21 Nguyén Ba Tri 2017 1 0 1 S 1 3
22 Vo Thi XuanHanh 2017 0 1 0 g 1 2
23 HoangBtcHanh 2016 0 1 1 = 1 3
24 D) ThiiHoa 2015 0 1 1 o 1 3
25 Nguyén VanLanh 2013 0 1 1 S 1 3
26 Nguyén Thi Thi Tho 2017 0 1 1 o 1 3
27 Do ThaiHoa 2014 1 1 1 S 1 4
28 Trin QubcBao 2013 0 1 1 < 1 3
29 VdThanhDanh 2017 0 1 1 % 1 3
30 Nguyén VanLanh 2018 0 1 1 S5 1 3
31 Ding HiiDiang 2016 0 1 1 N 1 3
32 D) ManhCudng 2015 0 1 1 1 3
33 Duong Thi Huong 2013 0 1 1 S 1 3
34 Tran VanHai 2013 0 1 1 N 1 3
35 Dbao Thi Minh An 2012 0 1 1 o 1 3
36 Db ManhCudng 2011 0 1 1 < 1 3
37 Nguyén Vinh Quang 2011 0 1 1 S 1 3
38 Doan Thj Tudng Vi 2011 0 1 1 D 1 3
39 HoangPangMich 2008 0 1 1 - 1 3
40 ViénChinhChién 2008 0 1 1 U1 3
41 D& Thi Tinh 2004 0 0 1 S 0 1
42 ToVanHai 2003 0 1 1 2 1 3
43 D4 Thi Kim Lién 2003 0 1 1 g 1 3
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10 1 Luc H Pham et al 2009 1 1 1 N 4
11 2 Tran Quoc Cuong et al 2019 1 1 1 15 4
3 Jonathan Mwangi et al 2015 1 1 1 10 4
12 4 Nhon Bui Van et al 2018 1 1 1 = 4
13 5 Van Minh Hoang et al 2019 1 1 1 o 4
14 6 PT Son et al 2011 1 1 1 B 4
7 Ha T.P. Do et al 2014 1 1 1 1D 4
15 8 Jonathan Mwangi et al 2015 1 1 1 = 2
16 9 Tran Quang Binh et al 2014 1 1 1 10 4
10 Hoang Van Minh et al 2007 1 1 1 = 4
17 11 Ngoc Minh Pham et al 2015 1 1 1 = 4
18 12 H Van Minh et al 2005 1 1 1 © 4
19 13 Masami Miyakawa et al 2017 1 1 1 = 4
14 Tran ThiénThuan et al 2007 1 1 1 = 4
20 15 V5 Thi D& et al 2007 1 1 1 o} 2
21 16 Lé Qujmg DPao et al 2011 1 1 1 R 4
22 17 Nguyén DoanThanh et al 2008 1 1 1 1= 4
18 ViiBaoNgoc et al 2005 1 1 1 =3 4
23 20 Nguyén VanThanh et al 2013 1 1 1 = 4
24 21 Tran VanHuong et al 2014 1 1 1 8 4
22 L& HoangNinh et al 2014 1 1 1 13 4
25 23 Nguyén Ngoc Long et al 2019 1 1 1 1n 4
26 24 Lam Chi Cudng et al 2019 1 1 1 = 4
27 25 Pham Thi Lan Anh et al 2019 1 1 1 =< 4
26 V5 Thi XuanHanh et al 2017 1 1 1 = 4
28 27 Nguyén Hoa et al 2017 1 1 1 = 4
29 28 Pham Thé Xuyén et al 2017 1 1 1 n 4
29 Nguy&n Thj Thi Tho et al 2017 1 1 1 P 4
30 30 Tran Minh Duc et al 2017 1 1 1 ](I\% 4
31 D§ ThaiHoa et al 2015 1 1 1 N 4
31 0 =
32 32 HongMung Hai et al 2015 1 1 1 I~ 4
33 L& Thi Huong et al 2015 1 1 1 < 4
33 34 DG ThaiHoa et al 2014 1 1 1 =) 4
34 35 Chu Thj Thu Ha et al 2014 1 1 1 1D 4
36 Nguyén HiruTudc et al 2014 1 1 1 P 4
35 37 Trin QubcBao et al 2013 1 1 1 1o 4
36 38 ViénChinhChién et al 2008 1 1 1 10 4
39 DS Thi Kim Lién et al 2003 1 1 1 @ 4
37 =
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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 September 30, 2020. We adapted the modified
Newecastle 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% CI: 6.0-7.0%) and 25% (95% CI: 19-31%) respectively. Prevalence rate of both
T2DM and HTN were higher among the male population compared to 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 be developed that the counter 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.

Strengths and limitations of this study

e This is the first systematic review and meta-analysis on Type 2 diabetes and
hypertension in Vietnam that collected data and documents over 20 years.

e This is also the first review combining available documents published in both English
and Vietnamese languages across domestic and international databases.

e The study reported that prevalence of Type 2 diabetes and hypertension among adult
population in Vietnam increased over the time.

e While the current study followed the MOOSE guideline, 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.
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Introduction:

Globally, the Non Communicable Diseases (NCDs) have become the leading cause of death[1].
Due to the high number of deaths, non-communicable diseases[2], including cardiovascular
diseases, diabetes, cancer, and chronic respiratory diseases, have appeared as key public health
challenges worldwide[3]. As a result NCDs are included in Sustainable Development Goal
(SDQG) target 3.4, to by “2030 reduce by one third premature mortality from NCDs through
prevention and treatment and promote mental health and wellbeing”[2, 4]. NCD mortality rate
which was high in low middle-income countries (LMICs), nearly three-quarters of NCD deaths
occurred in LMICs, expected to increase by 20% in coming years[5]. Due to the increasing
prevalence of fast-food consumption and food insecurity [6-8], 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 consumption and food insecurity are responsible for increase in the
prevalence of diabetes, hypertension 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 number of
deaths due to NCDs in Vietnam rose from 296,900 in 2000 to 371,600 in 2010 and 424,000 in
2016[9]. NCD were estimated to account for 73% of all deaths in Vietnam in 2014 [10] and
77% in 2016[11]. Of NCDs cardiovascular diseases (CVDs) represented 31%! of all deaths in
2016; hypertension, one of main risk factors for CVDs, accounted for 21% of all deaths in the
country[12]. It was estimated in 2016 that about 17% people aged 30-70 in Vietnam will suffer
a premature death due to one of four common NCDs (cardiovascular diseases, cancer, chronic
respiratory diseases, and diabetes)[13].

The gross domestic product (GDP) 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[3, 14]. NCD risk factor survey in Vietnam
(2015) revealed high prevalence of NCD risk factors among the adult population. For example
prevalence of overweight/obesity (BMI>=25) was 15.6%, hypertension (SBP >140 and/or DBP
> 90 mmHg 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[15]. These behavioural
risk factors play a vitalrole of rising chronic disease burden including cardiovascular diseases
(CVD) and diabetes.

Over the past two decades, The Government of Viet Nam has a number of policies, strategies,
plans, and programmes responding to NCDs. Two national programs were implemented for
the period 2002 — 2010 and 2012 — 2015 focusing on four disease groups of cardiovascular
diseases, diabetes, cancers, and mental and neurological disorders[13] and covering a
component project of prevention and control of some dangerous diseases which included some
specific NCDs. Despite the efforts these programs did not have expected achievements due to
lack of inter-sectoral 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 Viet Nam. Under the revised
program, the prevention and control of some dangerous infectious diseases and some common
NCDs was included as a project component[16].
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In addition to these national policies and programs targeting on HTN and T2DM, over the last
few decades, a number of studies have been undertaken 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 HTN and T2DM among adult population in Vietnam were published
recently, yet these studies had their own limitations as (i) they were carried out based upon
literature available in English[17]; (ii) the review employed only surveys which were
conducted by a research institute, therefore the results may have some bias ; (iii) meta-analysis
was not implemented to produce the pool estimation[18]; and (iv) they are out of date
assessment with regard to the rapid change of T2DM and HTN. There is a need 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) determine 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 studies [19]. The protocol was registered at the international prospective
register of systematic reviews (PROSPERO; CRD42020182959). We followed the guidelines
for meta-analyses and systematic reviews outlined by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA).

Search strategy

We used the PICOS criteria to define the research question (Table 1)[20]. Our search included
studies published from January 1, 2000, to September 30, 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 electronic search
strategy is available in online supplemental table S1.

The keywords used in the search were “diabetes”, “diabetes mellitus”, “non-insulin dependent
diabetes mellitus”, “NIDDM”, “type 2 diabetes”, “cardiovascular disease”, “CVD”,

2 13

“myocardial infarction”, “ischemic heart disease”, “hypertension”, “high blood pressure”,
“coronary artery disease”, “Vietnam”, “dai thao duong”, “tiéu dudng”, “ting dudng 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 hypertension or T2DM, (2) had selected a sample included
those who are Vietnamese and are living in Vietnam, and (3) had published results between
January 1, 2000, to September 30, 2020. Once we identified the eligible studies, we made

further exclusions based on sample, study design, and publication type.

Inclusion and exclusion criteria
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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 hypertension 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. Hypertension was defined as raised blood pressure was defined as an average
(based on STEPS rule) systolic blood pressure (SBP) >140 mmHg and/or average diastolic
blood pressure (DBP) >90 mmHg and/or self-reported current medication for high blood
pressure in the previous two weeks. T2DM was defined fasting plasma glucose >7 mmol/L
(>=126mg/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 independent reviewers following a piloted
version of the Cochrane Effective Practice and Organization of Care Group (EPOC)
guidelines[19]. They completed a standard data extraction form, summarizing the study design
and other relevant data for each article, including author name, sample size, survey year and
reference standard (Table 2 and 3). Once article did not report survey year, publication year
was listed. The main outcomes were prevalence of T2DM and hypertension.

Data analysis

All meta-analyses were performed using MetaXL version 1.4[21]. We calculated pooled
prevalence of T2DM and hypertension. In addition, we also assessed the pooled prevalence of
T2DM and hypertension by year interval and sex. We also assessed publication bias using both
a graphical (Doi plot) and quantitative [Luis Furuya-Kanamori (LFK) index] examination for
potential small-study effects[22]. The methodology that we followed for the meta-analysis was
described in details by Neyeloff et al.[23]. Briefly, for each study, we calculated the following
variables: 1) standard error of the prevalence, 2) variance, 3) study weights (inversed variance),
4) study weight*prevalence estimate, 5) study weight* (prevalence estimate)? and 6) (study
weight)?. We used these variables to estimate Q measure. We adapted the modified Newcastle
Ottawa scale for assessing the quality of the study, as recommended by the Cochrane
Collaboration[24]. 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 population (yes = 1, no = 0), sufficient sample
size (yes = 1, no = 0), random sampling (yes = 1, no =0) and ascertainment of T2DM and
hypertension measure (yes = 1, no = 0). The cut-off for a sufficient sample size was set at 500
participants[25, 26].

We checked for statistical heterogeneity and inconsistency using the Q and I? statistics,
respectively of heterogeneity among studies) and I (percent between-studies variability).
Based on Q and I? values, we chose quality effects models to report pooled prevalence estimates
(hypertension, T2DM) and the associated 95% confidence interval (CI) to minimize the
heterogeneity. We followed the same procedures to calculate the pooled prevalence of T2DM
and hypertension 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.
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Patient and Public Involvement

No patient involved

Result:

Study characteristics and quality

Our literature search yielded 4,054 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 34 1articles 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 papers across databases. These papers were
published in Vietnamese language. Of them, about two third were government funded- 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 2,39,034 individuals. Out of these 44 articles reported prevalence
of T2DM and 39 articles reported prevalence of hypertension. For T2DM all were cross
sectional in nature (Table 2). Majority of the studies (92.4%) were community based and only
three studies were facility based (7.6%). For hypertension 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 hypertension. The pooled prevalence of T2DM and hypertension in Vietnam for all
studies was 6.0% (95% CI: 5.0-8.0%) and 25% (95% CI: 19-31%) respectively (Figure 2 and
3).

Prevalence rates by year of study

To investigate T2DM and hypertension prevalence over time we arranged outcomes by time
of study in four aggregated intervals 1) 2000-2004, i1) 2005-2010, iii) 2011-2015 and iv) 2016-
2020.

2000-2004

We included 9 studies from 2000-2004 in our analysis, 6 of these studies presented findings
for T2DM[27-32] and 3for hypertension[31, 33, 34]. The pooled estimate of T2DM was 3.0%
(95% CI: 1.0-5.0%), whereas for hypertension it was 22.0% (95% CI: 14.0-31.0%) (Figure 4
and 5).
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2005-2010

Nineteen studies between 2005 and 2010 presented both prevalence of T2DM and hypertension
in Vietnam in which ten studies [32, 35-43] presented prevalence of T2DMand ten studies
focused on hypertension[35, 36, 39, 43-49].The pooled estimate of T2DMwas 5.0% (95% CI:
3.0-7.0%), whereas for hypertension it was 20.0% (95% CI: 16.0-25.0%) (Figure 4 and 5).

2011-2015

We identified thirty seven studies that presented findings for T2DMbetween the years 201 1and
2015.These resulted in a pooled estimate of T2DM 6.0% (95% CI: 4.0-9.0%) from twenty
studies[38, 41-43, 50-61].We identified 18 studies for the same period in Vietnam that
presented findings for hypertension[27, 34, 35, 42, 43, 45, 47, 48, 52-54, 56, 60-64] resulting
in a pooled estimate of 29% (95% CI: 17-42%).

2016-2020

For the most recent interval we identified eight studies [33,46,49,50,51,55,59] for T2DM in
Vietnam with a pooled estimate of 9.0% (95% CI: 5.0-14.0%). We also identified eight
studies [36,46,49,50,51,55,58,59] for hypertension in the region with a pooled estimate of
20.0% (95% CI: 7.0-36.0%).

Gender specific prevalence

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

Publication bias

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

Discussion:

This is the first systematic evaluation and meta-analysis of the scientific literature on the pooled
prevalence trend of T2DM and hypertension among the adult population in Vietnam. In our
study we found the pooled prevalence of T2DM has increased around three times from 2000-
2004 (3%) to 2016-2020 (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[18]. To our knowledge
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this is the updated systematic review and meta-analysis paper on T2DM and hypertension 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[65], India[66], Sri Lanka and
Bangladesh[67] where researchers also observed the similar magnitudes of a 10-year increase
in T2DMprevalence. It is already well know that older age, urban residence, overweight,
increased central adiposity, and physical inactivity, genetic factors, hypertension, and high
intake of animal protein may contribute to enhanced diabetes[18]. In our study due to data
limitation we were not able to assess the major drivers of T2DM in Vietnam however we expect
Vietnam shares similar characteristics like others in LMICs.

The pooled analysis from this study found that the prevalence of hypertension 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 hypertension in Vietnam was
21.1%[17]. 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
hypertension in Vietnam. A review study by Hoy et all reported that high blood pressure is
common among the Vietnamese population and they had knowledge that they have high blood
pressure may be low[68].

The main strength of current study is that we followed a systematic and comprehensive
approach to identify studies on both T2DM and hypertension following MOOSE guidelines
and a registered protocol (CRD42020182959). 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 minimize the heterogeneity we chose
quality effect model, which is now well established. As with all systematic reviews there is the
potential for publication bias in the identified studies, with some not initially designed to report
on the T2DM and hypertension. The reference standards for determining T2DM and
hypertension was not consistent between all studies. In addition, we attempted to explore
factors associated with T2DM and hypertension but insufficient studies reported this
information. 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
missed it. But in our study, we included articles from Vietnamese journals. Moreover,
information on certain groups, such as ethnicity and place of residence were not available in
enough studies to be included in sub-group analysis.

Although an adequate number of T2DM and hypertension 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 hypertension. We did not find any longitudinal cohort studies on
T2DM and hypertension. This is a significant gap in the knowledge and understanding of these
chronic diseases in the context of Vietnam. Such studies would provide essential information
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.
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Conclusion

We found increase in the prevalence T2DM and hypertension among the adult population in
Vietnam over the study period. We also found T2DM and hypertension higher among the male
compared than female. Future research should investigate the driving force behind the
increasing rates of T2DM and hypertension and explain the major drivers in both conditions.
Policy approaches should be developed that the counter the T2DM and hypertension, with
interventions to combat T2DM and hypertension.
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Parameter Inclusion criteria Exclusion criteria

Population Those were of age > 15 years <15

Intervention/exposure  Collection of data on T2DM and hypertension ~ Lack of data on T2DM and
sociodemographic factors hypertension

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

Outcome Prevalence of T2DM and hypertension No reported prevalence measure

Study design Observational study Editorial

Cross-sectional study

Cohort study

Methodological article

351
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Table 2 Summary of the reported prevalence rate of diabetes in Vietnam (2000-2020)
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Publication Study Community . Sample Age Prevalence
=l uiogramne year conducted  /hospital based L oD (Tl STy (et size range of diabetes
1 Tran Quang Binh et al[69] 2015 2010 Community The World Health Organization and International Diabetes Federation diagnostic criteria Cross-sectional 892 35-70 7.60%
2 Masami Miyakawa et al [70] 2017 2014 Community Elevated fasting plasma glucose (FPG) level > 7.0 mmol/L (126 mg/dL) or random elevated plasm% Cross-sectional 376 20-70 7.20%
glucose level > 11.1 mmol/L (200 mg/dL); or 3) history of treatment for DM (lifestyle guidance mCI'udmg
diet or exercise advice, oral medication, or insulin). O
3 Duc Son LN et al [71] 2004 2001 Community NM '\’ Cross-sectional 2932 >15 6.6
4 Tran Quang Binh et al [72] 2014 Community The glycemic status was classified as normal glucose tolerance (NGT) when FPG < 5.6 mmol/L and 2h- Cross-sectional 2443 48-57 14.30%
PG <7.8 mmol/L Y
5 Vu DuyKien et al [73] 2013 2013 Community NM s Cross-sectional 3736 M 11%
6 Ngoc Minh Pham et al [74] 2015 2011-2013 Community Diabetes was diagnosed when FPG was >7.0 mmol/L (126 mg/dL) or 2-h post OGTT >11.1 mmol®. Cross-sectional 16282 30-69 6.00%
(200 mg/dL) g
7 N. B. Hoa et al [75] 2018 2016 Facility-based American Diabetes Association Q Cross-sectional 870 >15 13.9%
8 Luc H Pham et al [76] 2015 2009 Community Based on STEPS rule 3 Cross-sectional 1978 25— 64 1.00%
9 National Hospital of 2002 2002 Hospital WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L = Cross-sectional 9122 30-64 2.7
Endocrinology [29] o
10 Leetal [77] 2004 NM Community WHO 1998/ADA 1997: fasting plasma glucose >7 mmol/L or using 3 Cross-sectional 2932 >15 3.8
11 Do and Le et al [78] 2008 M Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L or self-report = Cross-sectional 1456 30-69 7.0
12 Taetal [79] 2010 NM Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L '8 Cross-sectional 2142 30-64 4
13 Tran etal [80] 2012 M Community WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L or self-report § Cross-sectional 2710 40-64 3.7
14 National Hospital of 2012 NM Hospital WHO 1998: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L 3 Cross-sectional 11191 30-69 5.4
Endocrinology[39] ol
15 Nguyen, D.T., et al [81] 2008 2008 Workplace NM but not self-report o Cross-sectional 383 NM 2%
16  Le, HN, etal [82] 2014 2011 Community NM but not self-report g Cross-sectional 1401 40+ 9.30%
17~ Pham, V.B. and Truong, Q.D 2019 2018 Community Decision 3319/Qb-BYT, 19/7/2017 - MOH g Cross-sectional 3000 30-69 6.50%
[83] 3
18 Nguyen, Q.V. and Le, N.N [84] 2014 2014 Community NM but not self report o Cross-sectional 5190 21-70 4.2%
19 Pham, T.L.A., Khuong, V.D., 2019 2014-2015 workplace Elevated fasting plasma glucose (FPG) level > 7.0 mmol/L Q Cross-sectional 1,595 NM 5.50%
and Pham, Q.C, [85] 3
20 Vu,D.T, and Dang, B.T, [86] 2018 2017 Community capillary blood glucose by Accu-Chek- D10-BIORAD: 2h-OGTT >11.1 mmol/L= diabetes; OGT® from Cross-sectional 1.450 >=25 6.5
7.8-11.0= abnormal ; WHO-IDF 2008 updated 2010: The glycemic status was classified as abnortﬁ%l
when FPG range 5.6-6.9 mmol/L; FPG >7 mmol/L= diabetes
21 Nguyen, B.T., et al [87] 2017 2016 Community Diabete prevention and control Project, National Institute of Endocrinology; using Onetouchverio pgachme Cross-sectional 400 45-69 3.5
(Johnson &Johnson)
22 Vo, T.X.H., et [88] 2017 2015-2016 Community ADA 2005: fasting plasma glucose >7 mmol/L (>=126mg/dL) or self-reporting having been dlagnosbd by Cross-sectional 758 >40 14.5
a health profesional
23 Hoang, D.H., et al [89] 2016 2014 Community FPG and post OGTT : fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L (MoH 201 [¥ IGT: Cross-sectional 2402 30-69 7.9
FPG<7 mmol/L and 2h-OGTT > 7.8- 11.1 mmol/L or normal but self-report having been diagnos
24 Do, T.H., etal [90] 2015 2013 Community FPG and post OGTT (WHO 1999: fasting plasma glucose >7 mmol/L or 2h-OGTT >11.1 mmol/L‘%r self- Cross-sectional 1200 40-59 53
report and MoH 2011)
25  Nguyen, V.L, and Nguyen, V.T, 2013 2011 Community ADA/WHO 2010: fasting plasma glucose 100-126mg/dl or 2h-OGTT from 140-200mg/dl or HbAdn>- Cross-sectional 1100 >=45 11.9
[91] 6.5%
26 Nguyen, T.T.T., Nguyen, T.Q., 2017 Community WHO STEPS: fasting blood glucose values >6.1 mmol/L or taking medications for diabetes; measiﬁ_q_ed Cross-sectional 2440 18-69 6.7
and Nguyen, N.C, [92] fasting blood glucose by Cardiocheck PA 'U
27 Do, T.H., etal [93] 2014 2013 Community MoH 2011 on screening diabetes in community Cross-sectional 1200 40-59 16.6
28  Tran, Q.B., et al [94] 2013 2009 Community WHO- STEPS: fasting blood glucose values> 6.1 mmol/L) or on diabetes medication or having dl%nosed Cross-sectional 1714 25-64 4.7
by a healath professional ol
29 Vo, T.D, and Pham, T.T, [95] 2017 2015-2016 community NM but not self-report D Cross-sectional 1114 >40 16.10%
30 Nguyen, V.L [96] 2018 2015-2016 community NM but not self-report g Cross-sectional 1250 18-55 16.20%
31  Dang, H.D and Nguyen, V.L, 2016 2012 community NM but not-self report < Cross-sectional 2700 >20 5.80%
[97) ]
©
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38

40

41
4

43

Do, M.C [98]

Duong, T.H, [99]

Tran, V.H., and Dam, V.C,
[100]

Dao, T.M.A., Tran, M.L., and
Tran, T.P.N, [101]

Do, M.C., and Nguyen, T.H,
[102]

Nguyen, V.Q., and Pham, T.H,
[103]

Dzoan, T.T.V [104]

Hoang, D.M, [105]

Vien, C.C., and Phung, T.T.T,
[106]

Do, T.T., [107]

To, V.H., Vu, M.H., and
Nguyen, V.H, [108]

Do, TK.L., etal [109]

2015
2013
2013

2012

2012
2011
2011

2010
2010
2010

2011
2005-2007
2008

2000
May 2000
- Sep 2000

March
2002 -
December
2002

community
community
community
community
community
community
hospital based
community

community

community
community

community
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Diabetes was diagnosed when FPG was >7.0 mmol/L or 2-h post OGTT >11.1 mmol/L
WHO 2006

WHO (not mentioned the year)

WHO 1999

OMS 1999, ADA 2005

NM but not self-report

Diabetes was diagnosed when FPG was >7.0 mmol/L or 2-h post OGTT >11.1 mmol/L
American diabetes association 1998

NM but not self-report

WHO 1999
Diabetes was diagnosed when FPG was >7.0 mmol

Diabetes (WHO 1999)

Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional

Cross-sectional

Cross-sectional
Cross-sectional

Cross-sectional

3500
2000
2400

3100

30-96
30-69
30-64
all age
30 - 69
30-60
30-60
18-70
18-60

>=16
>=16

40-60
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3.10%
4.30%
10.30%
9.35%
6.10%
4.40%
3.60%
2.60%

1.42%
3.62

6.10%
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Table 3 Summery of the reported prevalence rate of hypertension in Vietnam (2000-2020)

Bny 8 uo Gz/2S0-Tz0z-uadolwg,

Publicatio Study Community q q Prevalence of
SI Author name DsET conducted /hospital based Reference standard = dy design Sample size Age range e
Raised blood pressure was defined as an average (based on STEPS rule) systolic blood 24
pressure (SBP) >140 mmHg and/or average diastolic blood pressure (DBP) >90 mmHg B
1 Luc H Pham et al [76] 2009 2015 Community and/or self-reported current medication for high blood pressure in the previous two weeks CrRgs-sectional 1978 25— 64 18.9
Tran Quoc Cuong et al N
2 [110] 2019 2019 Community Systolic/diastolic blood pressure >140/90 mmHg or using antihypertensive medication. Crgys-sectional 2203 >18 243
HTN was specifed that SBP was 140 mmHg or higher and/or DBP was 90 mmHg or higher, %
if the medications used to treat HTN were used by the individuals for 2 weeks. ISH having a 5
3 Nhon Bui Van et al [63] 2018 2017 Community SBP >140 mmHg and DBP <90 mmHg was used to diagnose. Crgps-sectional 675 >18 473
Van Minh Hoane ct al Raised blood pressure was defined as an average (based on STEPS rule) systolic blood g_
[111] s 2019 2015 Community pressure (SBP) >140 mmHg and/or average diastolic blood pressure (DBP) >90 mmHg Cr@¥s-sectional 3,856 18-69 18.9
4 and/or self-reported current medication for high blood pressure in the previous two weeks. 9;
=
5 PT Sonetal [112] 2011 2002 Community Defined as BP >140/90 mm Hg Cr%s—sectional 9832 >25 25.1
Hypertension was defined as systolic BP (SBP) >140mm Hg and/or diastolic BP (DBP) >
6 Ha T.P. Doetal [113] 2014 2005 Community 90mm Hg and/or self-reported current use of antihypertensive medication. Crgs—sectional 17,199 25-64 20.7
7 Tran Quang Binh et al [72] 2014 NM Community systolic blood pressure > 130 mmHg or diastolic blood pressure >85 mmHg or hypertension; Cgsis—sectional 2443 48-57 143
systolic blood pressure (SBP) was at least 140 mm Hg, their diastolic blood pressure (DBP) =3
8 Hoang Van Minh et al [63] 2007 2005 Community was at least 90 mm Hg, or they were being treated for hypertension C@s_s—sectional 2000 25 to 64 18.8
. : - g . 5
10 Ngoc Minh Pham et al 2015 2011-2013  Community Hypenensu_)nwasdfeﬁn_edassystol1cBPl40mmHgand/ord1astolchP90mmHgorcurrentuseofan Cidss-sectional 5602 men and 30-69 470
[114] tihypertensivemedication D 10,680 women
Hypertensive subjects were defined as those with systolic blood pressure (SBP) equal to or >
more than 140 mmHg or diastolic blood pressure (DBP) equal to or more than 90 mmHg18 g
11 H Van Minh et al [63] 2005 2002 Community or those being treated for hypertension Crpss-sectional 2000 25-64 14.1
Masami Miyakawa et al Hypertension was defined as elevated blood pressure (BP), with systolic BP > 140 mmHg 8
12 [70] 2017 2014 Community and/or diastolic BP > 90 mmHg Creps-sectional 376 20-70 15
Tran, T.T., [115] . iy . 26.5
13 2007 2005 Community INC VI (2003) CrgSS—sectlonal 1991 25-65
Vo, T.D., and Dang, V.P, 28.4
[116] 2007 2005 Community INC VII Cr@)s-sectional 1288 25+
14 2
=y
15 Bel’\lotlljl. ’ﬁmd Nguyen, 2011 2010 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg ngs—sectional 1991 25-64 16.0
16 Nguyen, D.T., etal [81] 2008 2008 (C‘;);l:l?:) Lll:éte}; NM but not self-report C@s—scctional 383 M 16.0
N
17 Vu,B.N,, etal [118] 2005 2004 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg Créss-sectional 2366 18+ 21.8
18 Nguyen, V.T., et al [119] 2013 2013 Hospital based NM but not self-report Cl‘gs-sectional 379 NM 13.3
Tran, V.H., and Nguyen, 2014 . . . . «Q .
19 D.Q, [120] 2012 Community systolic blood pressure > 140 mmHg and/or diastolic blood pressure >90 mmHg Crgss—sectlonal 872 25-64 15.0
; %]
20 Le, H.L., etal [82] 2014 2011 Community Decision 3192/QD-BYT dated 31/8/2010, Vietnam Ministry of Health Crots-sectional 1401 40+ 30.6
21 Nguyen, N.L, [121] 2019 2016-2018  Hospital based NM but not self-report Regospective 65 NM 49.2
Lam, C.C., and Lam, C.Q, . National hypertension program: systolic blood pressure > 140 mmHg or diastolic blood o .
22 [122] 2019 2012-2018 Community pressure >90 mmHg Ct%s—sectlonal 10188 >40 222
Pham, T.L.A., Khuong, 2019 2014-2015 Community NM (systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg) Ct&s—sectional 1,595 NM
23 V.D., and Pham, Q.C, [85] (workplace) Y P = g p = & ’ 154
. systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg or reporting < .
24 Vo, TX.H., etal [88] 2017 2015-2016  Community having diagnosed and on medication by a health professional Crg§s—sect10na1 1153 >18 3338
©
<
=1 14
—
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N
25 Ton, T.T, [123] 2017 2011-2015 Community ( MoH 2010, systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg Crﬁs-sectlonal 20000 >=25 28.5
26 Pham, T.X., et al [124] 2017 2014 Community STEPS, systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg Crpgs-sectional 459 45-64 355
Nguyen, T.T.T, Nguyen, >
T.K.A., and Nguyen, N.C, 2017 2016 Community systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg CrRs-sectional 18-69 18.97
28 [125] z 2699
29 Tran, M.D., et al [126] 2017 2016 workplace NM but not self-report C@s-sectional 1930 NM 23
. . . o
30 Do, T.H., et al [90] 2015 2013 Community rJnNrS:I:gMoH 2010, systolic blood pressure > 140 mmHg or diastolic blood pressure >90 Cr%s—sectional 1200 40-59 19.7
. NM (must be systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg be cof _
31 Hong, M.H, [127] 2015 2013 Community because this was a baseline surrvey of an intervention with control group) CI_%S sectional 1619 >=25 20.7
32 Le, T.H., et al [128] 2015 2013 Community WHO-Systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg ; C@s-sectional 800 >=18 16.8
33 Do, T.H., et al [93] 2014 2012 Community JNC-7 - Systolic blood pressure > 140 mmHg or diastolic blood pressure >90 mmHg ; Cr§s-sectiona1 1200 40-59 19.7
34 Chu, T.T.H, [129] 2014 2014 Community MOH, 2010: 140 mmHg or diastolic blood pressure >90 mmHg Crg_fs—sectional 2085 >=25 18.0
35 Nguyen, H.T, [130] 2014 2011 Community 140 mmHg or diastolic blood pressure >80 mmHg Cr%s—sectional 1833 >=25 11.8
37 Tran, Q.B., et al [94] 2013 2009 Community ‘WHO- STEPS: 140 mmHg or diastolic blood pressure >90 mmHg or on medication Crgshs—sectional 1714 25-64 17.8
Vien, C.C., and Phung, 2008 2008 community NM but not self-report Crgrs-sectional 1620 18-60 15.8
38 T.T.T, [106]
Do, T.K.L., et al [109] 2003 March community Hypertension dianogsis (>140/90) Craggs-sectional 890 40-60 12.7
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Figure 1 Consort diagram: Search strategy and selection of studies included in this review
Figure 2 Pooled prevalence of diabetes in Vietnam

Figure 3 Pooled prevalence of hypertension in Vietnam

Figure 4 Prevalence of diabetes in Vietnam by year of study

Figure 5 Prevalence of hypertension in Vietnam by year of study

Figure 6 Prevalence diabetes in Vietnam by gender

Figure 7 Prevalence hypertension in Vietnam by gender
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Figure 7 Prevalence hypertension in Vietham by gender
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Table S1 Detailed search strategy used for PubMed database

Search Query

(((((((((((("diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields])
OR "diabetes mellitus"[All Fields] OR "diabetes"[All Fields] OR "diabetes insipidus"[MeSH
Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabetes insipidus"[All
Fields]) OR ("diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All
Fields]) OR "diabetes mellitus"[All Fields])) OR ("diabetes mellitus, type 2"[MeSH Terms] OR
"type 2 diabetes mellitus"[All Fields] OR ("non"[All Fields] AND "insulin"[All Fields] AND
"dependent"[All Fields] AND "diabetes"[All Fields] AND "mellitus"[All Fields]) OR "non insulin
dependent diabetes mellitus"[All Fields])) OR ("diabetes mellitus, type 2"[MeSH Terms] OR
"type 2 diabetes mellitus"[All Fields] OR "niddm"[All Fields])) OR ("diabetes mellitus, type
2"[MeSH Terms] OR "type 2 diabetes mellitus"[All Fields] OR "type 2 diabetes"[All Fields])) OR
("cardiovascular diseases"[MeSH Terms] OR ("cardiovascular"[All Fields] AND "diseases"[All
Fields]) OR "cardiovascular diseases"[All Fields] OR ("cardiovascular"[All Fields] AND
"disease"[All Fields]) OR "cardiovascular disease"[All Fields])) OR CVD[AIl Fields]) OR
("myocardial infarction"[MeSH Terms] OR ("myocardial"[All Fields] AND "infarction"[All Fields])
OR "myocardial infarction"[All Fields])) OR ("ischaemic heart disease"[All Fields] OR
"myocardial ischemia"[MeSH Terms] OR ("myocardial"[All Fields] AND "ischemia"[All Fields])
OR "myocardial ischemia"[All Fields] OR ("ischemic"[All Fields] AND "heart"[All Fields] AND
"disease"[All Fields]) OR "ischemic heart disease"[All Fields] OR "coronary artery
disease"[MeSH Terms] OR ("coronary"[All Fields] AND "artery"[All Fields] AND "disease"[All
Fields]) OR "coronary artery disease"[All Fields] OR ("ischemic"[All Fields] AND "heart"[All
Fields] AND "disease"[All Fields]))) OR ("hypertension"[MeSH Terms] OR "hypertension"[All
Fields])) OR ("hypertension"[MeSH Terms] OR "hypertension"[All Fields] OR ("high"[All Fields]
AND "blood"[All Fields] AND "pressure"[All Fields]) OR "high blood pressure"[All Fields])) OR
("coronary artery disease"[MeSH Terms] OR ("coronary"[All Fields] AND "artery"[All Fields]
AND "disease"[All Fields]) OR "coronary artery disease"[All Fields])) AND ("vietnam"[MeSH
Terms] OR "vietham"[All Fields])

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 34 of 41


http://bmjopen.bmj.com/

Page 35 of 41

oNOYTULT D WN =

Table S2 Quality score of the diabetes study
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G2/250-Tz0g-uadolwg,

SI Author name Publication year Target population a close Sufficient sample size (n=500) Random sampling Ascertainmenfof HTN/DM measure Quality assessment score

representation of the 0

national population )C>
1 Tran Quang Binh et al 2015 1 1 1 “é 1 4
2 Masami Miyakawa et al 2017 1 1 1 0 1 4
3 Duc Son LN et al 2004 1 1 1 N | 4
4 Masami Miyakawa 2017 1 0 1 8 1 3
5 Vu DuyKien et al 2013 1 1 1 N L 4
6 Ngoc Minh Pham et al 2015 1 1 1 U 1 4
7 N. B. Hoa et al 2018 1 1 1 o 1 4
8 Luc H Pham et al 2009 1 1 1 | 4
9 National Hospital of Endocrinology 2002 1 1 1 g 1 4
10 Leetal 2004 1 1 1 o 1 4
11 Do and Le et al 2008 1 1 1 % 1 4
12 Taetal 2010 1 1 1 o 1 4
13 Tran et al 2012 1 1 1 =1 4
14 National Hospital of Endocrinology 2012 1 0 1 g 1 3
15 Nguyén DoanThanh 2008 0 0 0 = 0 0
16 Lé HoangNinh 2014 0 1 1 = 1 3
17 Pham VianBao 2019 0 1 1 _E 1 3
18 Nguyén Quang Vinh 2014 0 1 1 S 1 3
19 Pham Thi Lan Anh 2019 1 1 1 3 1 4
20 VibinhTrién 2018 1 1 1 o1 4
21 Nguyén B4 Tri 2017 1 0 1 A 3
22 V& Thi XuanHanh 2017 0 1 0 S 1 2
23 HoangbucHanh 2016 0 1 1 I 3
24 D4 ThaiHoa 2015 0 1 1 § 1 3
25 Nguytim VianLanh 2013 0 1 1 8 1 3
26 Nguyén Thi Thi Tho 2017 0 1 1 3 1 3
27 Do ThaiHoa 2014 1 1 1 =~ 1 4
28 Trin QuécBao 2013 0 1 1 S 1 3
29 V&ThanhDanh 2017 0 1 1 = 1 3
30 Nguyén VanLanh 2018 0 1 1 o |1 3
31 Ding Haibang 2016 0 1 1 o 1 3
32 D4 ManhCuong 2015 0 1 1 = 3
33 Duong Thi Huong 2013 0 1 1 B 1 3
34 Trin VanHai 2013 0 1 1 ‘l\) 1 3
35 DPao Thi Minh An 2012 0 1 1 o 1 3
36 Pd ManhCuong 2011 0 1 1 § 1 3
37 Nguyén Vinh Quang 2011 0 1 1 o | 3
38 Doan Thj Tuong Vi 2011 0 1 1 < 1 3
39 HoangbangMich 2008 0 1 1 ‘g 1 3
40 ViénChinhChién 2008 0 1 1 @ 1 3
41 D4 Thi Tinh 2004 0 0 1 ﬂ 0 1
42 ToéVanHai 2003 0 1 1 - 1 3
43 D4 Thi Kim Lién 2003 0 1 1 o | 3
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Table S3 Quality score of the hypertension study §

o Target population a close representation Sufficient sample size Random Ascertainment of ESTN/DM
ol Atiior e ublicatonivesy) of tl?e ngtil:mal populati P (n=500) P sampling e [e] Quality t score

1 Luc H Pham et al 2009 1 1 1 1> 4
2 Tran Quoc Cuong et al 2019 1 1 1 &% 4
3 Jonathan Mwangi et al 2015 1 1 1 lg 4
4 Nhon Bui Van et al 2018 1 1 1 1= 4
5 Van Minh Hoang et al 2019 1 1 1 1 4
6 PT Son et al 2011 1 1 1 N 4
7 Ha T.P. Do et al 2014 1 1 1 ™ 4
8 Jonathan Mwangi et al 2015 1 1 1 19 4
9 Tran Quang Binh et al 2014 1 1 1 lg 4
10 Hoang Van Minh et al 2007 1 1 1 15 4
11 Ngoc Minh Pham et al 2015 1 1 1 jt<) 4
12 H Van Minh et al 2005 1 1 1 18_ 4
13 Mz}salni Miyak«:iwa et al 2017 1 1 1 18 4
14 Tran ThiénThuan et al 2007 1 1 1 1 4
15 V& Thi Dé et al 2007 1 1 1 IS 4
16 Lé Quang Pao ct al 2011 1 1 1 13 4
17 Nguyén DoanThanh et al 2008 1 1 1 1= 4
18 ViiBioNgoc et al 2005 1 1 1 o] 4
20 Nguyén VanThanh et al 2013 1 1 1 1= 4
21 Tran VinHuong et al 2014 1 1 1 15 4
22 Lé HoangNinh et al 2014 1 1 1 la- 4
23 Nguyén Ngoc Long et al 2019 1 1 1 e} 4
24 Lam Chi Cuong et al 2019 1 1 1 lg 4
25 Pham Thi Lan Anh et al 2019 1 1 1 I 4
26 Vo Thi XuanHanh et al 2017 1 1 1 13 4
27 Nguyén Hoa et al 2017 1 1 1 % 4
28 Pham Thé Xuyén et al 2017 1 1 1 10 4
29 Nguyén Thi Thi Tho et al 2017 1 1 1 li 4
30 Tran Minh Dtc et al 2017 1 1 1 lo 4
31 D3 ThaiHoa et al 2015 1 1 1 1= 4
32 HdngMiing Hai et al 2015 1 1 1 =< 4
33 Lé Thi Huong et al 2015 1 1 1 12 4
34 D4 ThaiHoa et al 2014 1 1 1 S 4
35 Chu Thi Thu Ha et al 2014 1 1 1 I 4
36 Nguyén HituTudc et al 2014 1 1 1 © 4
37 Tran QuécBéo et al 2013 1 1 1 N 4
38 ViénChinhChién et al 2008 1 1 1 18 4
39 D3 Thi Kim Lién et al 2003 1 1 1 | 4
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Figure S1c Funnel plot for the estimation of prevalence rates T2DM by male
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Figure S1d Funnel plot for the estimation of prevalence rates T2DM by female
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Figure S2a Funnel plot for the estimation of prevalence hypertension
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Figure S2b Funnel plot for the estimation of prevalence hypertension by year of study
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Figure S2c¢ Funnel plot for the estimation of prevalence hypertension by male
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Figure S2d Funnel plot for the estimation of prevalence hypertension by female
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