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Abstract. Obesity is a growing metabolic health issue in Vietnam. Lower adi-
ponectin levels are reported in obesity. Variants of the adiponectin gene are
promising candidates in the study of obesity-related conditions due to their pos-
sible impact on insulin production. Therefore, we investigated the associations of
rs266729 gene variants with obesity risk and adiponectin levels. We collected
anthropometric and biochemical data from 100 obese adults and 100 age- and
sex-matched control subjects. Obesity was defined as having both a high body
mass index (> 25 kg/m?) and central obesity. Adiponectin levels were measured
using a latex-enhanced immunoturbidimetric method. The genotyping of
rs266729 was analyzed using tetra-primer ARMS-PCR methods. In this study,
the prevalence of rs266729 genotypes CC, GC, and GG was 68%, 28%, and 5%,
respectively. Compared to genotype CC, subjects with genotypes GG and GC
presented significantly higher obesity risk with odds of 1.89. The median adi-
ponectin level in the obese subjects was 4.35 pg/ml, significantly lower compared
to 9.31 pg/ml in the controls. Adiponectin levels were independently associated
with obesity in multivariate analysis (OR=0.75, p<0.001). Nevertheless, adi-
ponectin levels did not differ between rs266729 genotypes. In conclusion, the
association of plasma adiponectin and ADIPOQ rs266729 gene variants was de-
termined. However, the link between adiponectin and rs266729 gene variants
was not confirmed. Further investigations, including extensive and diverse pop-
ulations in Vietnam, are needed to clarify these findings.
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1 Introduction

Obesity is a complex disease characterized by excessive fat deposits, which increases
the risk of cardiometabolic diseases worldwide. In Vietnam, obesity is becoming an
emerging public health issue, contributing to a progressive rise in non-communicable
diseases [1]. Data from 2009 to 2015 shows an increasing prevalence of obesity, from
10.1% to 17.6% [2], using the criteria of body mass index (BMI) > 25 kg/m?, following
the guidance of World Health Organization specific for the Asian populations [3].



Despite ongoing preventive strategies in Vietnam, the prevalence of obesity is going
to escalate as a result of a Westernized diet and sedentary lifestyles [1]. While BMI
correlates well with total body fat, its interpretation in Asian and elderly individuals
requires consideration [4, 5]. Normal BMI may conceal excess fat, and subjects with
normal BMI can suffer from cardiometabolic complications [6-9]. Central obesity, de-
fined as having an increased waist circumference (WC), is an anthropometric indicator
of health risk [7]. People with increased WC show a stronger correlation with visceral
fat, insulin resistance, and inflammation compared to high BMI [10]. In a recent report,
central obesity, in reference to the International Diabetes Federation (IDF) 2006 crite-
ria, was found to have consistently link with several metabolic-related traits in an Asian
population [2]. The co-occurrence of central obesity and high BMI can also exacerbate
the risk of cardiovascular disease [11, 12].

Adiponectin, secreted from adipose tissue, has several metabolically protective ef-
fects, including enhancing insulin sensitivity, anti-atherogenic effects, and anti-inflam-
mation [13]. Therefore, it holds significant potential against the development of cardi-
ometabolic diseases. Adiponectin can have weight-reducing effects by promoting lipid
oxidation within skeletal muscle and other metabolically active organs, including the
pancreas and liver [14]. Notably, plasma adiponectin levels manifest a negative corre-
lation with BMI [15], suggesting its inverse correlation with adiposity.

Hara [16] discovered 13 single nucleotide polymorphisms (SNP) of the adiponectin
gene (ADIPOQ) in French and Japanese populations. Of these SNPs, rs266729, with a
G>C substitution at position -11377 in the promoter region, has attracted considerable
attention in research on obesity and metabolic-related traits. This genetic variant is
likely to possess a significant impact on adiponectin production, thereby contributing
to metabolic risk. Several studies have found that individuals carrying at least one G
allele of rs266729 have reduced plasma adiponectin levels, as well as an elevated risk
of obesity compared to those without the G allele [17-21]. However, some studies have
found no statistically significant association [22—24]. The effects on plasma adiponectin
levels and the occurrence of obesity associated with ADIPOQ SNP levels appear to
conflict because of differences in age, ethnicity, environmental influences, and sample
populations [25, 26]. Our previous study highlights an association between rs266729
and type 2 diabetes [27], suggesting that rs266729 could be linked to other metabolic
disturbances in the Vietnamese population. Given the growing burden of obesity in
Vietnam, the Ministry of Health has, for the first time, published guidelines for the
diagnosis and management of obesity [28]. Studying the underlying mechanisms and
genetic background could help identify strategies for future individualized obesity man-
agement. Therefore, we set out to assess the potential associations between variants of
the ADIPOQ gene and plasma adiponectin levels and obesity in Vietnamese people.

2 Methods

2.1  Study population and enroliment

We enrolled unrelated participants in this case-control study at the University Medical
Center, Ho Chi Minh City (HCMC), Vietnam, from September 2023 to December



2023. The study protocol received agreement from the Ethical Committee of the Uni-
versity of Medicine and Pharmacy, HCMC (Number 381/HPDD-DHYD on March
22nd, 2023). Before participating in our study, every eligible subject had to understand
the study procedure, risks, and benefits. Consequently, they were required to provide
informed written consent.

We defined obesity as having as having both a BMI > 25 kg/m? and central obesity.
Our study excluded the obese subjects having significant renal or hepatic disease and
those having any conditions or using any substance affecting weight. We selected par-
ticipants with BMI < 25 kg/m?and no central obesity to be controls. Subjects with con-
firmed diabetes, having any conditions or using any substances affecting weight were
excluded. Most of the study subjects were patients or regular visitors for health check-
ups at the study hospital. The study subjects in each group were recruited to be sex- and
age-matched with those in the control group.

2.2 Clinical and Laboratory Measurements

Standardized questionnaires were utilized to collect subjects’ demographic data and
medical histories. The process involved trained personnel administering the question-
naires. Anthropometric measurements, including height, weight, and WC were ob-
tained following a standard technique. Subjects’ weights and heights were measured in
the morning while they were standing without shoes and dressing in lightweight cloth-
ing. The measurement of WC was performed at the midpoint between the lower ribs
and the top of the iliac crest. Following the IDF criteria for East Asian populations, the
cutoff of WC for central obesity was > 90 cm in males and > 80 cm in females [29].
BMI was computed by dividing weight in kilograms by height in meters squared. The
obesity status of study subjects was classified based on specific guidelines established
for the Vietnamese population with a cutoff of 25 kg/m? [28]. Trained nurses performed
systolic and diastolic blood pressure measurements after the study subjects had rested
for a minimum of 5-10 minutes.

We collected two blood samples from each study subject: one for biochemical meas-
urements and the other for genomic DNA extraction and later genotyping. Analyses of
biochemical parameters were performed from overnight fasting blood samples. Meas-
urements of glucose and lipid panels were immediately performed at the study hospital.
In addition, the remaining plasma samples of study subjects were preserved at -20°C to
maintain the integrity for additional future measurements of key metabolic parameters
involving fasting plasma insulin and adiponectin levels in Hoa Hao Medic Center,
HCMC. The measurements of adiponectin levels were performed using a latex-en-
hanced immunoturbidimetric assay with a Diazyme kit on a Beckman Coulter AU5800
autoanalyzer (Beckman Coulter Diagnostics, Brea, California). Plasma insulin levels
were measured using a Roche Elecsys® kit on a Roche cobas e 801 autoanalyzer
(Roche Diagnostics, Rotkreuz, Switzerland). All the biochemical measurements fol-
lowed manufacturer protocols. The insulin resistance index was computed using the
homeostasis model assessment-insulin resistance equation as described in reference
[30]

HOMA-IR = fasting glucose (mmol/L) X fasting insulin (WU/mL) / 22.5 (D)



2.3 Genotyping

Following manufacturer instructions, we extracted genomic DNA within 24 hours us-
ing a GeneJETTM whole-blood genomic DNA purification kit (Thermo Fisher Scien-
tific, MA, USA). The genotyping of rs266729 was performed using a tetra-primer am-
plification refractory mutation system-polymerase chain reaction (ARMS-PCR). A set
of four specific primers (Table 1) was designed using the CLC Main Workbench soft-
ware by downloading the human ADIPOQ gene sequence from NCBI (NG_021140)
and then using the software primer design tool to design the PCR primers for SNP
ADIPOQ genotyping.

Table 1. Primers and PCR product sizes for genotyping rs266729 variants

) PCR product
Primers sequences .
sizes

Forward outer primer 5’- TTGTTGAAGTTGGTGCTGGC-3” 447 bp
Reverse outer primer 5’- GAACCGGCTCAGATCCTGCC-3’

Forward inner primer 5’- CACGCTCATGTTTTGTTTTTGAGGC-3> 372 bp
Reverse inner primer 5’- GCTTGTGGCCTCGAATCGTA-3’ 119 bp

PCR, polymerase chain reaction

Each PCR tube contained the following components: 1.5ul of 10x PCR buffer; 1.5pul
of 2.5mM dNTPs; 1.5ul of each forward and reverse primer pair (10nM/pul) both inside
and outside; 0.1l of TaKaRa Taq™ HotStart Polymerase (Takara Bio Inc., Japan); 2ul
of genomic DNA (10-50ng/ul); and 8.4l of twice-ion-exchanged distilled water. Neg-
ative controls without DNA were included in the reactions to monitor contamination.
The thermal cycling procedure for PCR was performed using a Mastercycler® Pro S
machine (Eppendorf, Germany). PCR products were stored at 16°C and were then elec-
trophoresed on a 2% agarose gel. The lengths of the PCR products were 447 bp, 119
bp, and 372 bp (Table 1). Samples with the GG genotype displayed bands at 447 bp
and 19 bp; CC samples showed bands at 447 bp and 372 bp; and GC samples exhibited
bands at 447 bp, 372 bp and 119 bp on the electrophoresis results (Fig. 1).
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Fig. 1. Polymerase chain reaction product sizes by agarose gel electrophoresis for genotyping
rs266729. M: DNA marker, Genotype CC: bands at 447 bp and 372 bp, GC genotype: bands at
447 bp, 372 bp and 119 bp, GG genotype: bands at 447 bp and 119 bp.

We decided to use the tetra-primer ARMS-PCR method for our SNP study due to its
rapid results and cost-effectiveness. DNA sequencing was performed at the rs266729
locus in 20 randomly selected control samples to verify the compatibility of the geno-
typing methods. The direct sequencing protocol was described previously [31].

2.4  Statistical Analyses

The data for age, height, weight, BMI, WC, systolic and diastolic blood pressure, glu-
cose, and HDL cholesterol were summarized using means and standard deviation as
these variables followed a normal distribution. On the contrary, non-normal distribution
variables including LDL cholesterol, triglycerides, insulin, adiponectin and HOMA-IR
were described as medians and interquartile ranges. Depending on data properties, com-
parisons between the groups of subjects with obesity and the group of control subjects
were performed using Student’s t-test or the Mann-Whitney U test.

Sex and genotype frequencies were described in numbers and percentages. The dis-
tribution of genotype frequencies was examined to ensure that they adhered to the prin-
ciples of Hardy-Weinberg equilibrium (HWE) using exact tests. In this study, we em-
ployed SNPStats, a designed web-based tool specialized in assessing SNP association
studies, to test for the relationship of rs266729 polymorphisms with the likelihood of
developing obesity under multiple inheritance models [32]. Age and sex were used as
covariates for statistical adjustment in all genetic model analyses. Multivariate logistic
regression analysis was employed to test the associations of obesity with adiponectin



levels, and anthropometric and metabolic variables. Odds ratios (OR) were calculated
with a 95% confidence interval (CI).

Data analyses were performed using the software Stata v.14.0 (StataCorp LLC, TX,
USA). P-value <0.05 was considered statistically significant.

3 Results

3.1  Anthropometrics and Metabolic Features of All Study Subjects

200 unrelated subjects (100 obese subjects and 100 control subjects), aged from 25 to
66, were recruited for data collection and genotyping. All anthropometric and metabolic
features of the obese subjects and the controls were described and compared in Table
2. The sex distribution and mean age were similar between the two study groups. The
mean age was 46,33 + 8,67 years in the obese subjects and was 47.1 + 8,79 years in the
control subjects. Compared to the controls, subjects with obesity had higher blood pres-
sures, along with increased glucose and lipid levels, except for HDL cholesterol levels,
which showed an inverse tendency. These differences were statistical differences be-
tween the subjects with obesity and the controls. Moreover, the computed HOMA-IR
was observed to be greater in the obese subject. Adiponectin levels were significantly
reduced in the group of obese subjects (p<0.001). Specifically, the median adiponectin
levels in the obese subjects and the control subjects were 4.35(2.44-6.87) ug/ml and
9.31(6.59-13.66) pg/ml, respectively.

Table 2. Comparison of anthropometric and metabolic features between obese subjects and con-

trol subjects

Variables Obese subjects Control subjects P-value
(n=100) (n=100)
Sex
Male 50 (50%) 50 (50%) 1
Female 50 (50%) 50 (50%)
Age* (year) 46.33 £8,67 47.1 +8,79 0.536
Height* (cm) 161.18 +7,83 160.45 +7,94 0.329
Weight* (kg) 73.01 £ 11,18 53.53 +5,88 <0.001
Body mass index* (kg/m?) 28.01 +2.96 20.78 +1.54 <0.001
Waist circumference* (cm) 95.42 £9.40 76.43 £5.58 <0.001
Blood pressure (mmHg)
Systolic* 133.52 +15.39 121.06 £13.68 <0.001
Diastolic* 85.46 +11.93 77.86 +9.75 <0.001
Lipid panel (mmol/L)
Total cholesterol* 534 +1.28 4.87+0.8 0.002
LDL cholesterol** 3.58 (2.75-4.14) 3.25(2.75-3.63) 0.012
HDL cholesterol* 1.14+0.24 1.39+£0.31 <0.001
Triglycerides** 2.41 (1.89-3.42) 1.18 (0.89-1.59) <0.001
Insulin** (WU/mL) 9.25 (5.96-13.65) 4.06 (2.75-5.71) <0.001



Glucose* (mmol/l) 6.72 +1.50 5.1+0.38 <0.001
HOMA-IR ** 2.62 (1.67-4.07) 0.90 (0.60-1.3) <0.001
Adiponectin** (ug/ml) 4.35 (2.44-6.87) 9.31 (6.59-13.66) <0.001

Data are : *mean + standard deviation; **median (interquartile range). LDL, low-density lipo-
protein; HDL, high-density lipoprotein; HOMA-IR, homeostasis model assessment - insulin re-
sistance.

3.2 Associations of Clinical and Biochemical Parameters with Obesity Risk

The associations of obesity risk with anthropometric and metabolic features are shown
in a multivariate analysis, as detailed in Table 3. The parameters, including age, sex,
total cholesterol, and LDL cholesterol levels, were not statistically linked to obesity
(p>0.05). However, our analysis revealed a decreased risk of obesity in subjects with
higher HDL cholesterol levels (OR = 0.88, 95% CI = 0.81-0.95, p<0.001) and adi-
ponectin levels (OR =0.75, 95% CI = 0.62-0.89, p=0.002). On the other hand, we found
positive associations between obesity and several other metabolic parameters. There
were relatively weak associations between triglyceride levels (OR =1.01, 95% CI = 1-
1.02, p=0.021), systolic blood pressure (OR =1.07, 95% CI = 1.01-1.12, p=0.014) and
obesity. Notably, HOMA-IR showed a particularly strong positive association with
obesity (OR = 5.1, 95% CI = 2.27-11.48, p< 0,001).

Table 3. Multivariate logistic regression analysis for the risk of obesity

Variables OR (95% CI) P-value
Male sex 0.26 (0.05-1.13) 0.072
Age (year) 1.06 (0.98-1.15) 0.120
Blood pressure (mmHg)

Systolic 1.07 (1.01-1.12) 0.014

Diastolic 1.09 (1.01-1.17) 0.19
Lipid panel (mmol/L)

Total cholesterol 1.04 (0.98-1.11) 0.194

LDL cholesterol 0.97 (0.9-1.04) 0.340

HDL cholesterol 0.88 (0.81-0.95) 0.001

Triglycerides 1.01 (1-1.02) 0.021
HOMA-IR 5.1(2.27-11.48) <0.001
Adiponectin (ng/ml) 0.75 (0.62-0.89) 0.002

OR, odds ratio; Cl, confidence interval; HDL, high-density lipoprotein; LDL, low-density lipo-
protein; HOMA-IR, homeostasis model assessment - insulin resistance

3.3 Association between rs266729 Genotypes and Obesity Risk

For all subjects, the frequencies of rs266729 genotype CC, GC, and GG were 68%,
28%, and 5%, respectively. HWE was tested and maintained in the entire study subjects
(p=0.17), obese subjects (p=0.42) and control subjects (p=0,39), indicating no genotyp-
ing bias. The association between rs266729 genotypes and obesity was analyzed in
multiple inheritance models. All analyses were performed with age and sex adjustment.



While the overall genotype distribution differed between obese subjects and control
subjects (details in Table 4), only the dominant model presented a statistically signifi-
cant association. In the dominant model, individuals carrying at least one G allele (GG
and GC genotypes) were associated with a higher likelihood of obesity compared to
subjects carrying only the C allele or CC genotype (OR =1.89, 95% CI = 0.02-3.48, p
=0.04). However, the recessive and co-dominant models did not show significant as-
sociations despite the higher prevalences of the GC and GC genotypes in the group of
obese subjects.

Table 4. The associations of rs266729 gene variants with obesity risk

Obese Control OR
Models Genotypes subjects subjects (95% CI)* P-value
(n=100) (n=100)
CcC 61 74 1
Co-dominant ~ GC 32 23 1.75 (0.92-3.34) 0.094
GG 7 3 2.91 (0.72-11.77)
CcC 61 74 1
Dominant 0.04
GC + GG 39 26 1.89 (1.02-3.48)
CC+GC 93 97 1
Recessive 0.18
GG 7 3 2.46 (0.62-9.82)

* Adjusted for age and sex. OR, odds ratio; CI, confidence interval

3.4 Association between rs266729 Genotypes and Adiponectin Levels

Given the established relationship between GC + GG genotypes of rs266729 and obe-
sity risk, we further investigated adiponectin levels between the genotypes across the
study groups. However, our study revealed that adiponectin levels did not differ signif-
icantly between genotypes in either the group of obese subjects or the control subjects,
as detailed in Table 5. Specifically, median adiponectin levels remained comparable
across genotypes (CC vs GC + GG) in both obese subjects (4.47 vs. 4.00 pg/ml,
p=0.356) and the control subjects (9.18 vs. 9.88 pg/ml, p=0.512).



Table 5. Comparisons of plasma adiponectin levels between rs266729 genotypes

Genotypes n Adiponectin levels P-value
Total
CcC 135 7.13 (4.22-10.17) 0.25
GG+GC 65 6.52 (2.92-9.49)
Obese subjects
CcC 61 4.47 (2.64-7.26) 0.356
GG+GC 39 4 (2.03-6.64)
Control subjects
cC 75 9.18 (6.42-14.2) 0.12
GG+GC 26 9.88 (7.21-13.12)

Data are median and interquartile range

4 Discussion

The ADIPOQ rs266729, located on the promoter region, was assessed for obesity risk
in this Vietnamese population, as well as its relationship with adiponectin levels. The
C allele has been found to be the major allele of rs266729 in several studies involving
different ethnicities. Genotypes containing at least one allele G (GG and GC) of
rs266729 are reported to link with hypoadiponectinemia, increased body weight, and
central obesity [17-21, 33]. Both higher BMI and increased WC are associated with
insulin resistance, metabolic-related traits, and, ultimately, severe health risks, e.g.,
metabolic syndromes and cardiovascular events. Hence, in this study, we defined obe-
sity as having both a high BMI and increased WC, to test for the association with
rs266729 polymorphism, thereby strengthening our preliminary investigation. The
BMI cutoff followed Vietnamese guidelines (BMI >25 kg/m?) [28], while the WC cut-
off followed the IDF criteria for central obesity specific to the East Asian population
[29].

In the 200 subjects included in this analysis, the testing of HWE for rs266729 gen-
otypes’ frequencies was confirmed, demonstrating the validity of our study population.
The G allele genotypes had lower frequencies; however, they were associated with a
higher likelihood of obesity in the dominant inheritance model analysis. This finding
in a Vietnamese population is consistent with findings in Korean [20], Chinese [34],
Finnish [35], Nigerian [32], and Croatian adults [19]. However, this association has not
been seen in Caucasian Americans [22], African Americans [23], or Italians [36]. A
meta-analysis including 18 association studies evaluating various ADIPOQ SNPs and
the risk of obesity, Lu [26] showed that the SNP rs266729 presents a significant asso-
ciation with obesity in Asian ethnicities, while it did not demonstrate an increased risk
with Caucasian ethnicities. A subgroup analysis based on BMI criteria (>25 kg/m?) fur-
ther supported this association of rs266729 in Asian populations, reinforcing the eth-
nicity-specific impact of this SNP on obesity. Moreover, in a cross-sectional study of
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obesity measures, Ogundele [33] demonstrated that rs266729 polymorphism is related
to several anthropometric parameters of obesity in a linear regression analysis.

The obese subjects of our study had substantially lower adiponectin levels than the
controls. Even after multivariate adjustment, the lower adiponectin levels remained in-
dependently associated with obesity risk. This kind of association aligns with most pre-
vious reports, indicating that adiponectin may have a beneficial impact on obesity. Spe-
cifically, increased levels of circulating adiponectin are linked to lower obesity [37,
38]. Inrats, transgenic overexpression of adiponectin prevents the onset of diet-induced
obesity [39]. Additionally, adiponectin administration is proven to reduce insulin re-
sistance and lower glycemic levels in experimental studies [40-42]. The precise mech-
anisms by which adiponectin achieves these favorable metabolisms are incompletely
understood. Nonetheless, adiponectin possesses insulin-mimetic effects, as well as en-
hances insulin sensitivity[43]. Furthermore, Liu [44] showed that adiponectin can pro-
mote fatty acid oxidation, resulting in lower body triglyceride levels. Conversely, some
studies could not find any links between adiponectin levels and body weight [45, 46].

The SNP rs266729 has been demonstrated to be linked with plasma adiponectin lev-
els in particular studies. Specifically, genotypes containing the G allele have lower ad-
iponectin levels compared to the CC genotype [17, 18, 20]. However, this relationship
was not observed in our study. Similarly, a study including young Croatians found sta-
tistical associations between the SNP rs266729, as well as various metabolic parame-
ters, but could not show a direct relation between the study SNP and circulating adi-
ponectin levels [19]. In another association study including the SNP rs266729 in South
Asia, adiponectin levels did not differ between genotypes [47]. Several factors may
account for this lack of association. First, the restricted number of subjects might re-
duce the statistical power to detect significant associations. Second, we measured total
adiponectin levels without distinguishing between the various isoforms of adiponectin;
therefore, interpretation of adiponectin levels requires caution, as the multimeric form
of adiponectin has primary biological effects significantly contributing to metabolic
syndrome, compared to the trimeric and hexametric forms [48-50]. Additionally, our
study utilized a case-control design to evaluate the link between the studying SNP and
obesity. Thus, the ability to detect differences in adiponectin levels across different
genotypes is relatively weak. Finally, the study included only one SNP of the ADIPOQ
gene for analysis. Studies have shown that other SNPs located in the promotor region
[51], exon [52], or even in an intron of the ADIPOQ gene [53] impact circulating adi-
ponectin levels. Furthermore, interactions with other genes associated with obesity may
have influenced the results. Haplotype analysis of SNPs rs266729 and rs17300539
demonstrated an association with adiponectin levels in a population of French Cauca-
sians [54].

Our study may be considered the first Vietnamese study to provide preliminary find-
ings on the relationship between ADIPOQ gene variants and obesity. Compared with
our previous study, this present study collected data on plasma adiponectin levels along
with ADIPQ SNP genotyping. Nevertheless, we could not show variations in adiponec-
tin levels between genotypes. Data analysis did not include covariates, such as eating
patterns, smoking, alcohol status, levels of physical exercise, or other environmental
factors, despite their effects on weight and plasma adiponectin levels. These variables
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should be accounted for in future studies examining gene-environment interactions.
Additionally, only SNP rs266729 was analyzed; other ADIPOQ SNPs and related gene
variants could have a considerable impact on adiponectin levels, as well as the risk of
obesity. Future studies should also include haplotype analysis involving other SNPs for
profound analyses of their impacts on obesity. Lastly, all participants were recruited
from our hospital in HCMC with a small sample size, so it is uncertain whether our
findings could be generalized nationally.

From the present study’s results, we conclude that the GC and GG genotypes of
rs266729 are associated with high BMI and increased WC in a population of Vietnam-
ese adults. This reinforces our comprehension of how ADIPOQ SNPs may potentially
influence body composition and their role in metabolism. However, our findings are
preliminary and may require reassessment for various regions and ethnic groups of Vi-
etnam for better confirmation.
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