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Figure S1. Flow diagram of study participants for calculating the 2019 World Health Organization cardiovascular disease risk 
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Figure S2  Distribution of missing data patterns of CVD risk factors, stratified by observed baseline characteristics.
Missingness was found to be associated with cycle year, age, sex, geographical regions, occupation, location of outpatient clinic, health insurance scheme, and history of diabetes; therefore, we assumed a Missing at Random (MAR) mechanism. Inverse Probability Weighting (IPAW) was applied to adjust for this attrition bias.
Supplementary Methods

Statiscal anlysis
Post-stratification sampling weights were constructed using annual nationwide NHSO registry data, calculated as the ratio of total registered hypertensive individuals to sampled participants within each province and calendar year. Complex survey design parameters and sampling weights were incorporated across all analyses, with cluster-robust standard errors specified at the province level (vce [cluster province]) to account for geographic clustering. Baseline participant characteristics were summarized using descriptive statistics, reporting continuous variables as weighted means with standard errors (SEs) and categorical variables as weighted percentages with 95% confidence intervals (CIs).
To evaluate temporal trends from 2011 to 2018, we fitted generalized linear models (GLMs) with province-level cluster-robust standard errors, modeling calendar year as a continuous variable (p-trend). Specifically, a Gaussian distribution with an identity link was used for continuous outcomes, and a binomial distribution with a logit link was specified for binary outcomes. All trend models were direct-standardized to the 2015 study population distribution and adjusted for age and sex (overall models), age only (sex-stratified models), or sex only (age-stratified models). Absolute changes in adjusted means and prevalences between 2015 and 2018 were estimated using predictive margins (marginal standardization).
Using 2018 data, we simulated counterfactual scenarios by recalculating individual 2019 WHO CVD risk scores after setting modifiable factors to predefined optimal targets (SBP <120 mmHg, TC <4 mmol/L, BMI <25 kg/m², non-diabetic status, and non-smoking). We evaluated hypothetical population-level risk reductions by calculating absolute changes in mean predicted risk and percentage-point decreases in moderate-to-very-high (10%) and high or very-high (20%) risk prevalences.
We evaluated the concordance between the non-laboratory-based and laboratory-based models using two approaches, stratified by sex, age, and geographical region: Pearson’s correlation coefficient (with 95% CI) was used to assess linear association between continuous predicted risks, whereas kappa statistics were used to evaluate agreement across categorical risk classifications. In addition, diagnostic performance metrics (sensitivity, specificity, positive predictive value [PPV], and negative predictive value [NPV]) of the non-laboratory-based model relative to the laboratory-based standard were evaluated at key clinical thresholds (≥10% and ≥20%). A two-sided p-value <0.05 was considered statistically significant. 

Sensitivity Analysis 
Missingness patterns were evaluated across participant strata under a Missing at Random (MAR) assumption (Figure S2). We used inverse probability attrition weight (IPAW) to account for individuals with hypertension whose variables of cardiovascular disease (CVD) risk factors were not available. We construct stabilized IPAW for this analysis. Logistic regression was used to model the absence of each CVD risk factor, conditional on sex, age, occupation, health coverage scheme, geographical region, location of outpatient clinic, and history of diabetes to predict IPAW. Further, the logistic regression was also used to predict not having CVD risk factors data to estimate the stabilized constant for IPAW. The stabilized constant divided by IPAW calculated the stabilized IPAW. The svyset with pw command was used to set the stabilized IPAW. Then, the prevalence of CVD risk factors and high predicted 10-year CVD risk from 2011 to 2018 was estimated, and a generalized linear model was used to evaluate the trend. The results are presented in Tables S7 and S8.



Table S1. Characteristics of study participants aged 40-74 without a history of CVD for estimating non-laboratory WHO CVD risk score (2011-2018) 
	Year
	2011
	2012
	2013
	2014
	2015
	2018
	Total

	
	N = 22,411
	N = 25,873
	N = 26,809
	N = 21,535
	N = 21,486
	N = 25,091
	N = 143,205

	Characteristics
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)

	Sex
	
	
	
	
	
	
	

	    Men
	7318 (32.7)
	8883 (34.3)
	9363 (34.9)
	7578 (35.2)
	7833 (36.5)
	9268 (36.9)
	50243 (35.1)

	    Women
	15093 (67.3)
	16990 (65.7)
	17446 (65.1)
	13957 (64.8)
	13653 (63.5)
	15823 (63.1)
	92962 (64.9)

	Age (years)
	
	
	
	
	
	
	

	40-44
	1018 (4.5)
	1109 (4.3)
	1113 (4.2)
	953 (4.4)
	883 (4.1)
	943 (3.8)
	6019 (4.2)

	45-49
	2149 (9.6)
	2272 (8.8)
	2419 (9.0)
	1907 (8.9)
	1885 (8.8)
	1934 (7.7)
	12566 (8.8)

	50-54
	3431 (15.3)
	3879 (15.0)
	3831 (14.3)
	3069 (14.3)
	3064 (14.3)
	3282 (13.1)
	20556 (14.4)

	55-59
	4206 (18.8)
	4843 (18.7)
	4965 (18.5)
	3898 (18.1)
	3899 (18.1)
	4508 (18.0)
	26319 (18.4)

	60-64
	4287 (19.1)
	5319 (20.6)
	5565 (20.8)
	4408 (20.5)
	4328 (20.1)
	5282 (21.1)
	29189 (20.4)

	65-69
	3903 (17.4)
	4534 (17.5)
	4717 (17.6)
	3855 (17.9)
	3950 (18.4)
	5075 (20.2)
	26034 (18.2)

	70-74
	3417 (15.2)
	3917 (15.1)
	4199 (15.7)
	3445 (16.0)
	3477 (16.2)
	4067 (16.2)
	22522 (15.7)

	    mean (SE)
	
	
	
	
	
	
	

	Geographical region
	
	
	
	
	
	
	

	    North 
	6396 (28.5)
	7110 (27.5)
	7400 (27.6)
	6756 (31.4)
	5534 (25.8)
	5673 (22.6)
	38869 (27.1)

	    Central
	6804 (30.4)
	6941 (26.8)
	8106 (30.2)
	6682 (31.0)
	7282 (33.9)
	8090 (32.2)
	43905 (30.7)

	    Northeast
	5825 (26.0)
	8114 (31.4)
	7273 (27.1)
	5223 (24.3)
	5478 (25.5)
	7204 (28.7)
	39117 (27.3)

	    South
	3386 (15.1)
	3708 (14.3)
	4030 (15.0)
	2874 (13.3)
	3192 (14.9)
	4124 (16.4)
	21314 (14.9)

	Occupation
	
	
	
	
	
	
	

	    Agriculturist
	9957 (44.4)
	11479 (44.4)
	11016 (41.1)
	8859 (41.1)
	8687 (40.4)
	9646 (38.4)
	59644 (41.6)

	    Employee 
	3946 (17.6)
	4996 (19.3)
	5614 (20.9)
	3948 (18.3)
	3907 (18.2)
	4300 (17.1)
	26711 (18.7)

	    Government officer
	1076 (4.8)
	1193 (4.6)
	1166 (4.3)
	1166 (5.4)
	1445 (6.7)
	1703 (6.8)
	7749 (5.4)

	    Private officer
	105 (0.5)
	94 (0.4)
	269 (1.0)
	187 (0.9)
	243 (1.1)
	251 (1.0)
	1149 (0.8)

	    Business owner
	1589 (7.1)
	1691 (6.5)
	1729 (6.4)
	1128 (5.2)
	1345 (6.3)
	1475 (5.9)
	8957 (6.3)

	    Priest
	66 (0.3)
	69 (0.3)
	93 (0.3)
	71 (0.3)
	91 (0.4)
	127 (0.5)
	517 (0.4)

	    No occupation
	5543 (24.7)
	5635 (21.8)
	6111 (22.8)
	5508 (25.6)
	5302 (24.7)
	7041 (28.1)
	35140 (24.5)

	    Others
	129 (0.6)
	716 (2.8)
	811 (3.0)
	668 (3.1)
	466 (2.2)
	548 (2.2)
	3338 (2.3)

	Location of outpatients clinic 
	
	
	
	
	
	
	

	    Community hospital
	15318 (68.4)
	18490 (71.5)
	17040 (63.6)
	16727 (77.7)
	14808 (68.9)
	17847 (71.1)
	100230 (70)

	    General hospital 
	4054 (18.1)
	4498 (17.4)
	5695 (21.2)
	3006 (14.0)
	3317 (15.4)
	3866 (15.4)
	24436 (17.1)

	    Regional hospital
	2254 (10.1)
	2332 (9.0)
	3081 (11.5)
	1214 (5.6)
	1670 (7.8)
	1612 (6.4)
	12163 (8.5)

	    Others
	785 (3.5)
	553 (2.1)
	993 (3.7)
	588 (2.7)
	1691 (7.9)
	1766 (7.0)
	6376 (4.5)

	Health insurance scheme
	
	
	
	
	
	
	

	    Universal health coverage 
	17313 (77.3)
	19688 (76.1)
	20344 (75.9)
	16237 (75.4)
	15676 (73)
	18660 (74.4)
	107918 (75.4)

	    Civil Servant Medical Benefits
	4201 (18.7)
	5001 (19.3)
	5072 (18.9)
	4048 (18.8)
	4416 (20.6)
	5005 (19.9)
	27743 (19.4)

	    Social security
	803 (3.6)
	928 (3.6)
	1215 (4.5)
	1020 (4.7)
	1187 (5.5)
	1311 (5.2)
	6464 (4.5)

	    Others
	94 (0.4)
	256 (1.0)
	178 (0.7)
	230 (1.1)
	207 (1.0)
	115 (0.5)
	1065 (0.7)

	Current smoker 
	
	
	
	
	
	
	

	No
	21347 (95.3)
	24320 (94.0)
	25401 (94.7)
	20429 (94.9)
	20388 (94.9)
	24090 (96.0)
	135975 (95.0)

	Yes
	1064 (4.7)
	1553 (6.0)
	1408 (5.3)
	1106 (5.1)
	1098 (5.1)
	1001 (4.0)
	7230 (5.0)

	Systolic blood  pressure (mmHg)
	
	
	
	
	
	

	mean (SE)
	130.7 (0.1)
	130.5 (0.1)
	131.1 (0.1)
	131.6 (0.1)
	132.9 (0.1)
	133.7 (0.1)
	131.7 (0.0)

	Body mass index (kg/m2)
	
	
	
	
	
	
	

	mean (SE)
	25.4 (0.0)
	25.5 (0.0)
	25.6 (0.0)
	25.5 (0.0)
	25.7 (0.0)
	25.8 (0.0)
	25.6 (0.0)


SE: standard error

 Table S2 Characteristics of study participants aged 40-74 without a history of cardiovascular disease for estimating laboratory WHO CVD risk score (2011-2018) 
	Year
	2011
	2012
	2013
	2014
	2015
	2018
	Total

	
	N = 19,062
	N = 22,251
	N = 23,235
	N = 18,053
	N = 18,243
	N = 22,198
	N = 123,042

	Characteristics
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)

	Sex
	
	
	
	
	
	
	

	    Men
	6124 (32.1)
	7564 (34.0)
	8017 (34.5)
	6305 (34.9)
	6631 (36.3)
	8148 (36.7)
	42789 (34.8)

	    Women
	12938 (67.9)
	14687 (66.0)
	15218 (65.5)
	11748 (65.1)
	11612 (63.7)
	14050 (63.3)
	80253 (65.2)

	Age (years)
	
	
	
	
	
	
	

	40-44
	872 (4.6)
	937 (4.2)
	955 (4.1)
	798 (4.4)
	725 (4.0)
	831 (3.7)
	5118 (4.2)

	45-49
	1820 (9.5)
	1965 (8.8)
	2088 (9.0)
	1580 (8.8)
	1600 (8.8)
	1715 (7.7)
	10768 (8.8)

	50-54
	2882 (15.1)
	3365 (15.1)
	3351 (14.4)
	2582 (14.3)
	2632 (14.4)
	2898 (13.1)
	17710 (14.4)

	55-59
	3574 (18.7)
	4175 (18.8)
	4289 (18.5)
	3251 (18.0)
	3294 (18.1)
	4033 (18.2)
	22616 (18.4)

	60-64
	3681 (19.3)
	4554 (20.5)
	4852 (20.9)
	3728 (20.7)
	3689 (20.2)
	4684 (21.1)
	25188 (20.5)

	65-69
	3332 (17.5)
	3876 (17.4)
	4076 (17.5)
	3245 (18.0)
	3382 (18.5)
	4458 (20.1)
	22369 (18.2)

	70-74
	2901 (15.2)
	3379 (15.2)
	3624 (15.6)
	2869 (15.9)
	2921 (16.0)
	3579 (16.1)
	19273 (15.7)

	    mean (SE)
	
	
	
	
	
	
	

	Geographical region
	
	
	
	
	
	
	

	    North 
	5351 (28.1)
	6141 (27.6)
	6359 (27.4)
	5540 (30.7)
	4601 (25.2)
	4903 (22.1)
	32895 (26.7)

	    Central
	5806 (30.5)
	5838 (26.2)
	6903 (29.7)
	5694 (31.5)
	6136 (33.6)
	7392 (33.3)
	37769 (30.7)

	    Northeast
	4745 (24.9)
	6848 (30.8)
	6221 (26.8)
	4243 (23.5)
	4625 (25.4)
	6104 (27.5)
	32786 (26.6)

	    South
	3160 (16.6)
	3424 (15.4)
	3752 (16.1)
	2576 (14.3)
	2881 (15.8)
	3799 (17.1)
	19592 (15.9)

	Occupation
	
	
	
	
	
	
	

	    Agriculturist
	8377 (43.9)
	9761 (43.9)
	9588 (41.3)
	7387 (40.9)
	7432 (40.7)
	8502 (38.3)
	51047 (41.5)

	    Employee 
	3323 (17.4)
	4267 (19.2)
	4842 (20.8)
	3343 (18.5)
	3287 (18)
	3855 (17.4)
	22917 (18.6)

	    Government officer
	963 (5.1)
	1084 (4.9)
	1074 (4.6)
	1022 (5.7)
	1300 (7.1)
	1538 (6.9)
	6981 (5.7)

	    Private officer
	94 (0.5)
	88 (0.4)
	219 (0.9)
	155 (0.9)
	184 (1.0)
	205 (0.9)
	945 (0.8)

	    Business owner
	1376 (7.2)
	1510 (6.8)
	1523 (6.6)
	966 (5.4)
	1133 (6.2)
	1327 (6.0)
	7835 (6.4)

	    Priest
	52 (0.3)
	58 (0.3)
	82 (0.4)
	65 (0.4)
	78 (0.4)
	111 (0.5)
	446 (0.4)

	    No occupation
	4763 (25.0)
	4909 (22.1)
	5250 (22.6)
	4593 (25.4)
	4454 (24.4)
	6178 (27.8)
	30147 (24.5)

	    Others
	114 (0.6)
	574 (2.6)
	657 (2.8)
	522 (2.9)
	375 (2.1)
	482 (2.2)
	2724 (2.2)

	Location of outpatients clinic
	
	
	
	
	
	

	    Community hospital
	12610 (66.2)
	15645 (70.3)
	14647 (63)
	13957 (77.3)
	12572 (68.9)
	15856 (71.4)
	85287 (69.3)

	    General hospital 
	3511 (18.4)
	3737 (16.8)
	4843 (20.8)
	2534 (14.0)
	2950 (16.2)
	3373 (15.2)
	20948 (17.0)

	    Regional hospital
	2380 (12.5)
	2377 (10.7)
	2932 (12.6)
	1162 (6.4)
	1433 (7.9)
	1349 (6.1)
	11633 (9.5)

	 Others
	561 (2.9)
	492 (2.2)
	813 (3.5)
	400 (2.2)
	1288 (7.1)
	1620 (7.3)
	5174 (4.2)

	Health insurance scheme
	
	
	
	
	
	
	

	    Universal health coverage 
	14521 (76.2)
	16746 (75.3)
	17538 (75.5)
	13548 (75)
	13215 (72.4)
	16486 (74.3)
	92054 (74.8)

	    Civil Servant Medical Benefits
	3774 (19.8)
	4455 (20)
	4492 (19.3)
	3471 (19.2)
	3882 (21.3)
	4471 (20.1)
	24545 (20.0)

	    Social security
	681 (3.6)
	828 (3.7)
	1040 (4.5)
	836 (4.6)
	968 (5.3)
	1151 (5.2)
	5504 (4.5)

	    Others
	86 (0.5)
	222 (1.0)
	165 (0.7)
	198 (1.1)
	178 (1)
	90 (0.4)
	921 (0.7)

	Current smoker 
	
	
	
	
	
	
	

	No
	18170 (95.3)
	20914 (94.0)
	22073 (95)
	17141 (94.9)
	17305 (94.9)
	21298 (95.9)
	116901 (95)

	Yes
	892 (4.7)
	1337 (6.0)
	1162 (5.0)
	912 (5.1)
	938 (5.1)
	900 (4.1)
	6141 (5.0)

	History of diabetes
	
	
	
	
	
	
	

	No
	15119 (79.3)
	16882 (75.9)
	18860 (81.2)
	15474 (85.7)
	15728 (86.2)
	18782 (84.6)
	100845 (82.0)

	Yes
	3943 (20.7)
	5369 (24.1)
	4375 (18.8)
	2579 (14.3)
	2515 (13.8)
	3416 (15.4)
	22197 (18.0)

	Systolic blood  pressure (mmHg)
	
	
	
	
	
	

	mean (SE)
	130.7 (0.1)
	130.4 (0.1)
	131.1 (0.1)
	131.7 (0.1)
	132.8 (0.1)
	133.6 (0.1)
	131.7 (0.0)

	Total cholesterol (mmol/L)
	
	
	
	
	
	
	

	mean (SE)
	5.1 (0.0)
	5 (0.0)
	5.1 (0.0)
	5.1 (0.0)
	5 (0.0)
	5 (0.0)
	5.0 (0.0)


SE: standard error
Table S3. Trends in means of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by age group
	CVD Risk factors
	Weighted mean (SE)
	P-trend
	Absolute Mean Change, 
2015-2018d

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	
	𝚫 mean (95% CI)
	p-value

	Systolic blood pressure (mmHg)
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	131.7 (0.6)
	131.2 (0.5)
	131.6 (0.4)
	131.7 (0.5)
	133.3 (0.5)
	134.0 (0.3)
	<0.001
	0.7 (-0.1 to 1.6)
	0.077

	20-49b
	130.9 (0.5)
	131.5 (0.5)
	131.2 (0.4)
	132.0 (0.3)
	133.0 (0.6)
	133.3 (0.3)
	<0.001
	0.3 (-0.7 to 1.3)
	0.540

	50-59b
	130.9 (0.6)
	130.8 (0.4)
	131.0 (0.4)
	131.3 (0.4)
	132.7 (0.5)
	133.1 (0.3)
	<0.001
	0.4 (-0.5 to 1.3)
	0.373

	60-69b
	131.9 (0.7)
	131.0 (0.6)
	131.8 (0.4)
	131.6 (0.6)
	133.4 (0.5)
	134.3 (0.3)
	<0.001
	0.8 (0.0 to 1.7)
	0.043

	70-79b
	132.5 (0.6)
	131.7 (0.7)
	132.1 (0.4)
	132.3 (0.6)
	133.8 (0.6)
	134.8 (0.3)
	<0.001
	1.0 (-0.1 to 2.2)
	0.080

	80 and olderb
	133.1 (0.6)
	131.5 (0.5)
	131.5 (0.7)
	131.3 (0.8)
	133.8 (0.6)
	134.6 (0.5)
	<0.001
	0.8 (-0.3 to 1.9)
	0.157

	Diastolic blood pressure (mmHg)
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	75.7 (0.2)
	75.2 (0.3)
	75.1 (0.2)
	75.5 (0.2)
	76.3 (0.2)
	76.1 (0.1)
	0.003
	-0.2 (-0.5 to 0.0)
	0.113

	20-49b
	80.7 (0.3)
	80.2 (0.3)
	80.4 (0.3)
	80.8 (0.3)
	81.5 (0.3)
	81.7 (0.2)
	<0.001
	0.2 (-0.4 to 0.8)
	0.467

	50-59b
	78.0 (0.3)
	77.8 (0.2)
	77.8 (0.2)
	78.0 (0.3)
	78.8 (0.2)
	78.8 (0.2)
	<0.001
	0.0 (-0.4 to 0.5)
	0.989

	60-69b
	75.5 (0.2)
	74.9 (0.4)
	75.0 (0.3)
	75.3 (0.3)
	76.2 (0.2)
	75.9 (0.2)
	0.047
	-0.4 (-0.7 to -0.1)
	0.018

	70-79b
	72.8 (0.2)
	72.4 (0.3)
	72.1 (0.4)
	72.3 (0.2)
	73.2 (0.2)
	72.9 (0.2)
	0.159
	-0.3 (-0.8 to 0.1)
	0.121

	80 and olderb
	71.3 (0.3)
	69.9 (0.3)
	69.7 (0.3)
	70.6 (0.3)
	70.9 (0.3)
	70.7 (0.2)
	0.070
	-0.2 (-0.7 to 0.2)
	0.318

	Body mass index (kg/m2)
	
	
	
	
	
	
	
	

	N
	38,272
	38,381
	38,278
	31,764
	31,174
	35,627
	
	
	

	Overalla
	24.9 (0.1)
	24.9 (0.2)
	24.9 (0.1)
	24.9 (0.1)
	25.1 (0.1)
	25.2 (0.1)
	<0.001
	0.2 (0.1 to 0.3)
	<0.001

	20-49b
	27.1 (0.2)
	27.2 (0.2)
	27.3 (0.2)
	27.3 (0.2)
	27.5 (0.2)
	27.7 (0.1)
	<0.001
	0.3 (0.0 to 0.5)
	0.018

	50-59b
	26.2 (0.1)
	26.0 (0.2)
	26.2 (0.2)
	26.2 (0.2)
	26.5 (0.1)
	26.4 (0.1)
	<0.001
	0.0 (-0.2 to 0.1)
	0.792

	60-69b
	25.0 (0.1)
	25.1 (0.1)
	25.1 (0.1)
	25.0 (0.1)
	25.2 (0.1)
	25.5 (0.1)
	<0.001
	0.3 (0.1 to 0.5)
	<0.001

	70-79b
	23.4 (0.1)
	23.4 (0.1)
	23.5 (0.2)
	23.3 (0.1)
	23.5 (0.1)
	23.7 (0.1)
	<0.001
	0.2 (0.1 to 0.4)
	0.010

	80 and olderb
	21.9 (0.2)
	21.7 (0.2)
	21.7 (0.2)
	21.4 (0.2)
	21.6 (0.2)
	21.9 (0.1)
	0.088
	0.3 (0.0 to 0.5)
	0.036

	Total cholesterol (mg/dL)
	
	
	
	
	
	
	
	

	N
	32,857
	32,860
	33,096
	26,719
	26,399
	31,502
	32,857
	
	

	Overalla
	192.4 (0.8)
	192.3 (0.8)
	193.2 (0.9)
	194.3 (0.8)
	193.3 (0.8)
	190.2 (1.3)
	0.135
	-3.1 (-5.1 to -1.0)
	0.004

	20-49b
	193.8 (1.0)
	194.3 (1.2)
	194.5 (1.3)
	195.8 (1.4)
	196.8 (0.8)
	193.4 (1.2)
	0.983
	-3.4 (-6.1 to -0.6)
	0.016

	50-59b
	196.0 (0.9)
	196.1 (0.8)
	197.0 (1.0)
	198.4 (0.9)
	197.9 (1.1)
	195.0 (1.4)
	0.558
	-2.9 (-5.3 to -0.5)
	0.017

	60-69b
	193.0 (0.9)
	193.3 (0.8)
	194.4 (0.9)
	196.0 (0.7)
	193.5 (1.1)
	191.7 (1.6)
	0.303
	-1.8 (-4.3 to 0.6)
	0.139

	70-79b
	189.6 (1.0)
	188.4 (1.2)
	189.9 (0.9)
	190.2 (1.1)
	188.9 (0.9)
	185.5 (1.4)
	0.023
	-3.3 (-5.8 to -0.9)
	0.009

	80 and olderb
	187.0 (1.2)
	186.3 (1.8)
	186.7 (1.3)
	185.7 (1.2)
	186.4 (1.4)
	180.3 (1.3)
	<0.001
	-6.1 (-10 to -2.2)
	0.003


aAge- and sex- adjusted for study population in 2015, bSex adjusted for study population in 2015
cAbsolute mean change = mean 2018 – mean 2015. P value for null hypothesis: absolute mean change = 0.
CVD: cardiovascular disease, BP: blood pressure,  LDL: low-density lipoprotein, HDL: high-density lipoprotein, SE: standard error, CI: confidence interval


Table S3. Trends in means of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by age group (Continue)
	CVD Risk factors
	Weighted mean (SE)
	P-trend
	Absolute Mean Change, 
2015-2018d

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	
	𝚫 mean (95% CI)
	p-value

	Triglyceride (mg/dL)
	
	
	
	
	
	
	
	

	N
	34,529
	34,500
	34,740
	28,191
	27,797
	32,444
	
	
	

	Overalla
	161.2 (2.2)
	156.1 (2.0)
	155.1 (1.8)
	156.8 (3.1)
	149.4 (1.7)
	148.1 (1.3)
	<0.001
	-1.3 (-3.6 to 1.1)
	0.280

	20-49b
	169.7 (2.5)
	166.5 (2.4)
	165.0 (1.6)
	164.6 (2.0)
	160.4 (2.8)
	162.9 (2.9)
	<0.001
	2.5 (-4.7 to 9.7)
	0.496

	50-59b
	170.1 (2.5)
	162.9 (2.0)
	164.2 (2.4)
	167.7 (5.6)
	157.6 (2.0)
	154.2 (1.9)
	<0.001
	-3.5 (-7.4 to 0.4)
	0.079

	60-69b
	164.9 (3.2)
	159.8 (3.0)
	155.9 (1.9)
	158.4 (3.4)
	150.4 (2.1)
	149.5 (1.5)
	<0.001
	-0.9 (-4.3 to 2.5)
	0.614

	70-79b
	151.9 (1.7)
	146.7 (2.0)
	147.2 (2.2)
	146.8 (2.8)
	139.3 (1.8)
	138.6 (1.4)
	<0.001
	-0.7 (-3.5 to 2.1)
	0.628

	80 and olderb
	140.2 (2.0)
	139.1 (1.7)
	137.6 (1.8)
	138.3 (2.4)
	135.2 (2.1)
	131.8 (1.5)
	<0.001
	-3.5 (-7.8 to 0.9)
	0.115

	LDL cholesterol (mg/dL)
	
	
	
	
	
	
	
	

	N
	32,846
	33,257
	34,163
	28,076
	27,893
	33,415
	
	
	

	Overalla
	114.5 (0.7)
	114.4 (0.7)
	114.8 (0.7)
	114.7 (0.8)
	115.1 (0.9)
	111.5 (1.1)
	0.015
	-3.6 (-5.4 to -1.8)
	<0.001

	20-49b
	115.5 (0.9)
	117.1 (0.8)
	116.4 (1.2)
	116.7 (1.4)
	119.3 (1.1)
	113.8 (1.1)
	0.118
	-5.5 (-7.8 to -3.2)
	<0.001

	50-59b
	116.8 (0.7)
	116.8 (0.8)
	117.1 (0.7)
	116.4 (1.4)
	118.3 (1.2)
	115.1 (1.0)
	0.178
	-3.2 (-5.1 to -1.3)
	0.001

	60-69b
	114.8 (0.7)
	114.5 (0.8)
	115.2 (0.7)
	116.3 (0.6)
	115.1 (1.1)
	112.3 (1.3)
	0.101
	-2.8 (-5.3 to -0.4)
	0.026

	70-79b
	113.2 (0.9)
	112.0 (1.0)
	112.3 (0.7)
	112.2 (0.8)
	111.7 (0.8)
	108.2 (1.4)
	0.006
	-3.5 (-6.1 to -0.9)
	0.009

	80 and olderb
	111.0 (1.1)
	111.3 (1.2)
	111.9 (1.2)
	109.2 (1.1)
	109.3 (1.0)
	104.5 (1.1)
	<0.001
	-4.8 (-7.8 to -1.7)
	0.003

	HDL cholesterol (mg/dL)
	
	
	
	
	
	
	
	

	N
	30,903
	31,006
	31,565
	25,358
	24,752
	30,065
	
	
	

	Overalla
	48.2 (0.4)
	48.3 (0.7)
	49.6 (0.4)
	50.0 (0.5)
	51.3 (0.4)
	52.0 (0.4)
	<0.001
	0.7 (0.1 to 1.3)
	0.030

	20-49b
	47.8 (0.4)
	47.9 (0.6)
	49.0 (0.4)
	49.6 (0.4)
	50.7 (0.4)
	51.0 (0.4)
	<0.001
	0.3 (-0.7 to 1.3)
	0.547

	50-59b
	48.6 (0.4)
	48.9 (0.7)
	50.2 (0.3)
	50.2 (0.7)
	51.4 (0.4)
	52.4 (0.3)
	<0.001
	1.0 (0.3 to 1.6)
	0.005

	60-69b
	48.1 (0.6)
	48.2 (0.8)
	49.7 (0.4)
	50.1 (0.4)
	51.6 (0.4)
	52.2 (0.5)
	<0.001
	0.7 (0.0 to 1.3)
	0.039

	70-79b
	48.0 (0.4)
	48.0 (0.6)
	49.5 (0.5)
	49.9 (0.5)
	51.2 (0.5)
	52.1 (0.4)
	<0.001
	0.9 (0.0 to 1.7)
	0.043

	80 and olderb
	49.1 (0.5)
	48.2 (0.7)
	48.5 (0.5)
	49.7 (0.6)
	51.0 (0.7)
	51.0 (0.6)
	<0.001
	0.0 (-1.4 to 1.5)
	0.952

	Fasting plasma glucose (mg/dL)
	
	
	
	
	
	
	
	

	N
	31,744
	32,534
	33,494
	27,149
	27,810
	32,363
	
	
	

	Overalla
	114.9 (2.1)
	112.0 (2.5)
	110.6 (1.1)
	106.8 (1.1)
	107.5 (0.8)
	108.0 (0.6)
	0.003
	0.6 (-1.2 to 2.3)
	0.523

	20-49b
	116.3 (2.7)
	112.8 (2.7)
	111.5 (1.3)
	106.8 (1.9)
	107.2 (1.1)
	107.4 (0.8)
	<0.001
	0.2 (-2.5 to 2.9)
	0.880

	50-59b
	118.3 (2.3)
	115.7 (3.5)
	113.3 (1.6)
	108.0 (1.3)
	109.4 (1.0)
	109.3 (0.7)
	0.001
	-0.1 (-2.2 to 2.0)
	0.926

	60-69b
	116.0 (2.0)
	113.4 (2.5)
	111.6 (1.0)
	108.0 (1.2)
	108.2 (0.9)
	108.6 (0.7)
	0.001
	0.4 (-1.9 to 2.7)
	0.734

	70-79b
	112.0 (1.9)
	108.3 (1.9)
	108.5 (1.1)
	105.8 (0.9)
	105.9 (0.7)
	107.2 (0.7)
	0.042
	1.3 (-0.5 to 3.1)
	0.164

	80 and olderb
	105.4 (1.1)
	103.7 (1.4)
	104.2 (1.0)
	102.5 (0.9)
	103.8 (0.6)
	104.8 (0.6)
	0.560
	1.0 (-0.6 to 2.6)
	0.219


aAge- and sex- adjusted for study population in 2015, bSex adjusted for study population in 2015
cAbsolute mean change = mean 2018 – mean 2015. P value for null hypothesis: absolute mean change = 0.
CVD: cardiovascular disease, BP: blood pressure,  LDL: low-density lipoprotein, HDL: high-density lipoprotein, SE: standard error, CI: confidence interval


Table S3. Trends in means of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by age group (continue)
	CVD Risk factors
	Weighted Mean (SE)
	P-trend
	Absolute Mean Change, 
2015-2018d

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	
	𝚫 mean (95% CI)
	p-value

	Fasting plasma glucose (mg/dL) (individuals without diabetes)
	
	
	
	
	
	

	N
	23,524
	25,160
	27,326
	23,274
	23,820
	27,083
	
	
	

	Overalla
	101.3 (0.4)
	99.6 (0.9)
	102.1 (0.6)
	99.7 (0.5)
	100.2 (0.3)
	99.9 (0.3)
	0.267
	-0.2 (-0.9 to 0.5)
	0.494

	20-49b
	100.3 (0.6)
	98.5 (1.1)
	101.3 (0.6)
	98.7 (0.8)
	99.1 (0.3)
	98.7 (0.4)
	0.289
	-0.4 (-1.4 to 0.6)
	0.432

	50-59b
	101.8 (0.5)
	100.0 (1.1)
	102.9 (0.8)
	99.9 (0.5)
	100.7 (0.4)
	100.1 (0.3)
	0.214
	-0.7 (-1.8 to 0.5)
	0.244

	60-69b
	101.8 (0.5)
	100.2 (0.8)
	102.7 (0.6)
	100 (0.5)
	100.2 (0.3)
	100.3 (0.3)
	0.080
	0.0 (-0.7 to 0.8)
	0.951

	70-79b
	101.0 (0.4)
	99.3 (1.1)
	101.7 (0.8)
	99.9 (0.5)
	100.1 (0.4)
	100.0 (0.3)
	0.555
	-0.1 (-1.1 to 0.8)
	0.753

	80 and olderb
	100.0 (0.5)
	98.5 (0.6)
	100.7 (0.8)
	99.4 (0.6)
	99.9 (0.4)
	99.8 (0.4)
	0.729
	-0.2 (-1.1 to 0.8)
	0.754

	Fasting plasma glucose (mg/dL) (individuals with diabetes)
	
	
	
	
	
	

	N
	8,220
	7,374
	6,168
	3,875
	3,990
	5,280
	
	
	

	Overalla
	148.9 (0.8)
	152.3 (1.4)
	150.1 (1.6)
	147.4 (1.3)
	147.4 (1.4)
	149.0 (1.3)
	0.100
	1.7 (-1.4 to 4.7)
	0.283

	20-49b
	162.4 (1.8)
	161.5 (2.0)
	164.1 (2.9)
	162.6 (2.4)
	154.6 (3.1)
	158.6 (2.7)
	0.042
	4.0 (-4.3 to 12.3)
	0.337

	50-59b
	154.0 (1.1)
	161.2 (2.7)
	156.6 (2.6)
	148.1 (1.6)
	154.0 (2.5)
	154.3 (2.3)
	0.026
	0.4 (-4.2 to 4.9)
	0.871

	60-69b
	146.5 (1.2)
	150.3 (1.9)
	148.4 (1.8)
	149.8 (3.3)
	145.9 (2.2)
	148.3 (2.0)
	0.809
	2.4 (-4.1 to 9.0)
	0.463

	70-79b
	144.8 (1.4)
	143.2 (1.5)
	142.6 (2.1)
	140.9 (2.2)
	141.2 (1.9)
	141.2 (1.8)
	0.150
	0.0 (-5.1 to 5.2)
	0.992

	80 and olderb
	131.1 (2.4)
	140.2 (3.0)
	131.3 (3.7)
	129.5 (4.2)
	136.5 (2.8)
	139.0 (2.6)
	0.123
	2.5 (-5.4 to 10.3)
	0.529


 aAge- and sex- adjusted for study population in 2015, bSex adjusted for study population in 2015
cAbsolute mean change = mean 2018 – mean 2015. P value for null hypothesis: absolute mean change = 0.
CVD: cardiovascular disease, BP: blood pressure,  LDL: low-density lipoprotein, HDL: high-density lipoprotein, SE: standard error, CI: confidence interval


Table S4. Trends in means of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by geographical regions
	CVD Risk factors
	Weighted Mean (SE)
	P-trend
	Absolute Mean Change, 
2015-2018d

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	
	𝚫 mean (95% CI)
	p-value

	Systolic blood pressure (mmHg)
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	131.7 (0.6)
	131.2 (0.5)
	131.6 (0.4)
	131.7 (0.5)
	133.3 (0.5)
	134.0 (0.3)
	<0.001
	0.7 (-0.1 to 1.6)
	0.077

	Northa
	130.2 (0.5)
	130.0 (0.5)
	130.2 (0.5)
	131.9 (0.3)
	133.3 (0.4)
	133.1 (0.3)
	<0.001
	-0.2 (-1.2 to 0.8)
	0.748

	Centrala
	133.5 (0.9)
	132.8 (0.6)
	132.9 (0.6)
	132.8 (0.8)
	134.1 (0.4)
	134.8 (0.4)
	0.001
	0.7 (0.0 to 1.3)
	0.046

	Northeasta
	128.9 (0.5)
	129.3 (0.5)
	129.9 (0.6)
	129.3 (0.3)
	131.1 (0.6)
	133.6 (0.4)
	<0.001
	2.5 (1.8 to 3.3)
	<0.001

	Southa
	134.5 (0.6)
	134.9 (0.7)
	134.6 (0.7)
	135.4 (0.7)
	136.0 (2.0)
	134.9 (0.9)
	0.642
	-1.1 (-4.3 to 2.1)
	0.469

	Diastolic blood pressure (mmHg)
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	75.7 (0.2)
	75.2 (0.3)
	75.1 (0.2)
	75.5 (0.2)
	76.3 (0.2)
	76.1 (0.1)
	0.003
	-0.2 (-0.5 to 0.0)
	0.113

	Northa
	75.0 (0.3)
	74.9 (0.3)
	74.7 (0.3)
	75.2 (0.3)
	76.2 (0.2)
	75.9 (0.2)
	0.004
	-0.3 (-0.8 to 0.3)
	0.311

	Centrala
	76.6 (0.3)
	76.6 (0.3)
	76.3 (0.3)
	76.3 (0.3)
	77.0 (0.1)
	76.5 (0.2)
	0.958
	-0.5 (-1.0 to 0.0)
	0.032

	Northeasta
	75.1 (0.3)
	74.5 (0.3)
	74.8 (0.2)
	74.9 (0.2)
	76.0 (0.3)
	76.1 (0.3)
	0.019
	0.0 (-0.3 to 0.3)
	0.881

	Southa
	75.2 (0.4)
	74.6 (0.7)
	74.3 (0.6)
	75.8 (0.3)
	75.7 (0.6)
	75.6 (0.3)
	0.035
	-0.2 (-1.1 to 0.8)
	0.736

	Body mass index (kg/m2)
	
	
	
	
	
	
	
	

	N
	38,272
	38,381
	38,278
	31,764
	31,174
	35,627
	
	
	

	Overalla
	24.9 (0.1)
	24.9 (0.2)
	24.9 (0.1)
	24.9 (0.1)
	25.1 (0.1)
	25.2 (0.1)
	<0.001
	0.2 (0.1 to 0.3)
	<0.001

	Northa
	24.2 (0.2)
	24.2 (0.2)
	24.3 (0.2)
	24.3 (0.3)
	24.4 (0.2)
	24.6 (0.1)
	0.001
	0.1 (-0.2 to 0.4)
	0.386

	Centrala
	25.6 (0.2)
	25.6 (0.1)
	25.6 (0.1)
	25.5 (0.1)
	25.8 (0.1)
	25.8 (0.1)
	<0.001
	0.0 (-0.1 to 0.2)
	0.63

	Northeasta
	24.6 (0.1)
	25.0 (0.2)
	24.9 (0.2)
	24.9 (0.1)
	24.9 (0.1)
	25.2 (0.1)
	0.020
	0.3 (0.2 to 0.4)
	<0.001

	Southa
	24.9 (0.1)
	24.9 (0.2)
	25.1 (0.2)
	25.0 (0.2)
	24.9 (0.2)
	25.2 (0.2)
	0.052
	0.2 (0.0 to 0.4)
	0.031

	Total cholesterol (mg/dL)
	
	
	
	
	
	
	
	

	N
	32,857
	32,860
	33,096
	26,719
	26,399
	31,502
	
	
	

	Overalla
	192.4 (0.8)
	192.3 (0.8)
	193.2 (0.9)
	194.3 (0.8)
	193.3 (0.8)
	190.2 (1.3)
	0.135
	-3.1 (-5.1 to -1)
	0.004

	Northa
	189.2 (1.5)
	191.3 (1.0)
	190.6 (1.1)
	191.9 (0.7)
	192.4 (1.8)
	186.8 (1.1)
	0.094
	-5.6 (-8.5 to -2.7)
	0.001

	Centrala
	193.5 (1.6)
	195.5 (0.9)
	195.9 (0.9)
	196.8 (0.7)
	194.5 (1.2)
	193.4 (2.8)
	0.714
	-1.0 (-4.8 to 2.7)
	0.580

	Northeasta
	191.2 (1.4)
	188.0 (1.0)
	190.5 (1.2)
	191.6 (1.3)
	190.2 (0.7)
	187.8 (0.9)
	0.009
	-2.3 (-3.9 to -0.8)
	0.006

	Southa
	196.8 (1.4)
	196.9 (1.7)
	198.4 (1.3)
	201.4 (1.5)
	197.5 (2.3)
	192.4 (1.4)
	<0.001
	-5.1 (-8.8 to -1.3)
	0.012

	Triglyceride (mg/dL)
	
	
	
	
	
	
	
	

	N
	34,529
	34,500
	34,740
	28,191
	27,797
	32,444
	
	
	

	Overalla
	161.2 (2.2)
	156.1 (2.0)
	155.1 (1.8)
	156.8 (3.1)
	149.4 (1.7)
	148.1 (1.3)
	<0.001
	-1.3 (-3.6 to 1.1)
	0.280

	Northa
	163.6 (2.4)
	156.6 (2.6)
	155.9 (1.5)
	155.5 (2.1)
	154.2 (1.1)
	151.1 (1.4)
	<0.001
	-3.1 (-6.3 to 0.1)
	0.055

	Centrala
	153.1 (2.1)
	147.9 (1.6)
	148.0 (2.7)
	145.8 (1.9)
	142.1 (1.3)
	143.1 (1.1)
	0.004
	1.0 (-2.1 to 4.1)
	0.501

	Northeasta
	179.0 (4.9)
	169.1 (2.8)
	168.4 (2.7)
	172.4 (3.3)
	161.4 (1.7)
	157.7 (2.6)
	<0.001
	-3.7 (-8.6 to 1.3)
	0.135

	Southa
	144.1 (1.4)
	143.5 (1.6)
	143.1 (2.2)
	141.6 (2.6)
	134.9 (1.6)
	135.4 (1.1)
	0.001
	0.5 (-1.7 to 2.8)
	0.613


aAge- and sex- adjusted for study population in 2015
bAbsolute mean change = mean 2018 – mean 2015. P value for null hypothesis: absolute mean change = 0.
CVD: cardiovascular disease, BP: blood pressure,  LDL: low-density lipoprotein, HDL: high-density lipoprotein, SE: standard error, CI: confidence interval


Table S4. Trends in means of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by geographical regions (continue)
	CVD Risk factors
	Weighted Mean (SE)
	P-trend
	Absolute Mean Change, 
2015-2018d

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	
	𝚫 mean (95% CI)
	p-value

	LDL cholesterol (mg/dL)
	
	
	
	
	
	
	
	

	N
	32,846
	33,257
	34,163
	28,076
	27,893
	33,415
	
	
	

	Overalla
	114.5 (0.7)
	114.4 (0.7)
	114.8 (0.7)
	114.7 (0.8)
	115.1 (0.9)
	111.5 (1.1)
	0.015
	-3.6 (-5.4 to -1.8)
	<0.001

	Northa
	111.7 (1.0)
	111.7 (0.5)
	112.1 (0.7)
	112.1 (0.6)
	112.6 (1.1)
	108.0 (1.0)
	0.022
	-4.6 (-6.5 to -2.6)
	<0.001

	Centrala
	115.1 (1.1)
	117.0 (0.7)
	115.8 (0.8)
	117.6 (0.7)
	115.9 (1.2)
	114.2 (2.5)
	0.562
	-1.7 (-5.2 to 1.7)
	0.314

	Northeasta
	113.3 (1.3)
	112.3 (1.1)
	113.6 (1.3)
	112.4 (0.7)
	112.9 (0.7)
	109.4 (0.6)
	0.001
	-3.5 (-4.8 to -2.2)
	<0.001

	Southa
	120.7 (1.3)
	120.1 (2.1)
	120.1 (2.0)
	122.2 (2.6)
	120.8 (3.1)
	115.1 (1.7)
	0.001
	-5.7 (-10.5 to -0.9)
	0.024

	HDL cholesterol (mg/dL)
	
	
	
	
	
	
	
	

	N
	30,903
	31,006
	31,565
	25,358
	24,752
	30,065
	
	
	

	Overalla
	48.2 (0.4)
	48.3 (0.7)
	49.6 (0.4)
	50.0 (0.5)
	51.3 (0.4)
	52.0 (0.4)
	<0.001
	0.7 (0.1 to 1.3)
	0.030

	Northa
	47.6 (0.6)
	49.3 (0.7)
	49.6 (0.5)
	49.8 (0.3)
	51.8 (0.8)
	51.7 (0.4)
	<0.001
	-0.1 (-1.9 to 1.6)
	0.872

	Centrala
	50.1 (0.5)
	50.4 (0.6)
	51.6 (0.6)
	52.2 (0.5)
	52.7 (0.6)
	53.6 (0.5)
	<0.001
	0.8 (0.1 to 1.6)
	0.024

	Northeasta
	46.4 (1.0)
	45.3 (0.8)
	47.8 (0.6)
	47.6 (0.8)
	49.0 (0.5)
	50.2 (0.6)
	<0.001
	1.3 (0.1 to 2.4)
	0.039

	Southa
	48.4 (0.6)
	48.9 (0.8)
	49.8 (0.5)
	51.6 (0.5)
	52.0 (0.5)
	52.2 (0.7)
	<0.001
	0.2 (-0.9 to 1.4)
	0.648

	Fasting plasma glucose (mg/dL)
	
	
	
	
	
	
	
	

	N
	31,744
	32,534
	33,494
	27,149
	27,810
	32,363
	
	
	

	Overalla
	114.9 (2.1)
	112.0 (2.5)
	110.6 (1.1)
	106.8 (1.1)
	107.5 (0.8)
	108.0 (0.6)
	0.003
	0.6 (-1.2 to 2.3)
	0.523

	Northa
	106.3 (1.5)
	103.5 (2.8)
	105.9 (2.0)
	104.4 (2.6)
	106.3 (2.1)
	105.1 (1.0)
	0.854
	-1.3 (-5.4 to 2.9)
	0.530

	Centrala
	120.7 (3.5)
	113.3 (1.0)
	113.5 (0.6)
	108.8 (1.1)
	108.0 (1.3)
	108.7 (1.0)
	<0.001
	0.8 (-2.9 to 4.4)
	0.662

	Northeasta
	116.1 (1.7)
	121.6 (2.0)
	113.8 (0.8)
	109.0 (0.9)
	108.2 (1.4)
	110.2 (1.0)
	0.001
	2.1 (-1.6 to 5.8)
	0.251

	Southa
	109.6 (0.7)
	108.3 (0.6)
	109.4 (0.9)
	104.0 (0.8)
	107.1 (0.9)
	106.2 (0.8)
	0.001
	-0.9 (-3.4 to 1.6)
	0.439

	Fasting plasma glucose (mg/dL) (individuals without diabetes)
	
	
	
	
	
	

	N
	23,524
	25,160
	27,326
	23,274
	23,820
	27,083
	
	
	

	Overalla
	101.3 (0.4)
	99.6 (0.9)
	102.1 (0.6)
	99.7 (0.5)
	100.2 (0.3)
	99.9 (0.3)
	0.267
	-0.2 (-0.9 to 0.5)
	0.494

	Northa
	98.7 (0.6)
	96.5 (1.4)
	99.3 (0.8)
	98.2 (1.0)
	99.0 (0.5)
	99.6 (0.3)
	0.151
	0.6 (-0.3 to 1.6)
	0.185

	Centrala
	102.6 (0.6)
	102.2 (0.4)
	105.0 (0.6)
	101.2 (0.3)
	101.0 (0.3)
	99.9 (0.7)
	<0.001
	-1.2 (-2.5 to 0.2)
	0.091

	Northeasta
	101.4 (0.7)
	99.6 (0.5)
	101.5 (0.5)
	99.7 (0.3)
	99.6 (0.5)
	100.1 (0.3)
	0.203
	0.5 (-0.8 to 1.8)
	0.462

	Southa
	102.3 (0.6)
	101.6 (0.6)
	103.8 (0.5)
	100.9 (0.6)
	101.2 (0.7)
	100.2 (0.6)
	<0.001
	-1.0 (-2.1 to 0.1)
	0.078

	Fasting plasma glucose (mg/dL) (individuals with diabetes)
	
	
	
	
	
	
	

	N
	8,220
	7,374
	6,168
	3,875
	3,990
	5,280
	
	
	

	Overalla
	148.9 (0.8)
	152.3 (1.4)
	150.1 (1.6)
	147.4 (1.3)
	147.4 (1.4)
	149.0 (1.3)
	0.100
	1.7 (-1.4 to 4.7)
	0.283

	Northa
	141.1 (2.0)
	146.2 (1.5)
	143.2 (1.6)
	144.5 (1.7)
	146.1 (1.6)
	143.6 (4.8)
	0.882
	-2.4 (-13 to 8.1)
	0.633

	Centrala
	149.2 (1.0)
	149.5 (1.6)
	147.5 (1.6)
	145.5 (2.0)
	143.4 (1.6)
	146.2 (1.7)
	0.027
	2.9 (-2.3 to 8.1)
	0.265

	Northeasta
	151.1 (2.0)
	156.5 (0.8)
	157.2 (1.9)
	150.5 (1.4)
	150.0 (3.0)
	154.7 (1.5)
	0.435
	4.8 (0.0 to 9.5)
	0.051

	Southa
	155.0 (2.7)
	150.3 (2.7)
	151.2 (4.5)
	149.4 (5.0)
	153.0 (3.9)
	148.6 (1.1)
	0.386
	-4.4 (-13.6 to 4.8)
	0.322


aAge- and sex- adjusted for study population in 2015
bAbsolute mean change = mean 2018 – mean 2015. P value for null hypothesis: absolute mean change = 0.
CVD: cardiovascular disease, BP: blood pressure,  LDL: low-density lipoprotein, HDL: high-density lipoprotein, SE: standard error, CI: confidence interval


Table S5. Trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by age group
	CVD Risk factors
	Weighted prevalence, % (95 CI)
	P-trend
	Absolute Prevalence Change, 2015-2018c

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	
	𝚫 % (95% CI)
	p-value

	Current smoker
	
	
	
	
	
	
	
	

	N
	33,406
	35,148
	36,638
	30,855
	30,415
	35,315
	
	
	

	Overalla
	4.9 (4.4–5.4)
	5.8 (5.3–6.3)
	5.0 (4.5–5.4)
	5.0 (4.4–5.6)
	4.6 (4.2–5.0)
	3.7 (3.4–4.0)
	<0.001
	-0.9 (-1.2 to -0.5)
	<0.001

	20-49b
	7.7 (6.8–8.6)
	8.5 (7.8–9.3)
	7.0 (5.8–8.3)
	7.9 (6.7–9.2)
	6.8 (5.6–8.0)
	6.6 (5.6–7.6)
	0.009
	-0.2 (-1.5 to 1.1)
	0.778

	50-59b
	5.8 (5.1–6.5)
	6.6 (5.8–7.4)
	6.1 (5.4–6.8)
	6.0 (5.1–6.8)
	5.8 (5.2–6.4)
	4.5 (4.0–5.1)
	<0.001
	-1.3 (-2.0 to -0.5)
	0.001

	60-69b
	4.4 (3.9–5.0)
	5.7 (5.0–6.4)
	4.7 (4.1–5.2)
	4.5 (3.9–5.0)
	4.2 (3.6–4.7)
	3.7 (3.3–4.0)
	<0.001
	-0.5 (-1.1 to 0.1)
	0.111

	70-79b
	4.0 (3.5–4.5)
	4.9 (4.3–5.5)
	4.1 (3.4–4.8)
	4.0 (3.1–4.9)
	3.6 (2.9–4.3)
	2.4 (2.0–2.8)
	<0.001
	-1.2 (-1.9 to -0.6)
	<0.001

	80 and olderb
	3.4 (2.6–4.3)
	2.9 (2.1–3.7)
	2.8 (1.9–3.6)
	3.2 (2.5–4.0)
	2.5 (1.7–3.3)
	1.8 (1.4–2.2)
	<0.001
	-0.7 (-1.5 to 0.1)
	0.106

	History of diabetes
	
	
	
	
	
	
	
	

	N
	42,652
	41,268
	40,839
	33,227
	32,302
	36,132
	
	
	

	Overalla
	25.0 (18.3–31.7)
	21.7 (14.9–28.5)
	16.4 (14.5–18.3)
	13.6 (11.2–16.0)
	14.3 (11.9–16.7)
	15.9 (14.1–17.7)
	0.001
	1.6 (-0.8 to 4.0)
	0.196

	20-49b
	22.4 (15.8–29.1)
	21.3 (14.7–27.9)
	14.8 (12.6–16.9)
	11.6 (8.8–14.5)
	13.0 (10.3–15.7)
	13.6 (11.7–15.5)
	<0.001
	0.6 (-2.4 to 3.6)
	0.693

	50-59b
	28.1 (21.0–35.1)
	23.8 (16.1–31.4)
	18.2 (15.3–21.2)
	15.5 (12.1–18.8)
	15.1 (12.6–17.7)
	16.2 (14.5–18.0)
	<0.001
	1.1 (-1.7 to 3.9)
	0.436

	60-69b
	28.5 (21.3–35.7)
	24.8 (16.8–32.9)
	18.0 (16.1–19.9)
	14.8 (12.2–17.4)
	16.6 (13.9–19.3)
	16.7 (14.7–18.7)
	<0.001
	0.1 (-2.9 to 3.1)
	0.947

	70-79b
	22.1 (15.7–28.5)
	19.4 (13.6–25.1)
	15.5 (13.6–17.3)
	12.8 (10.9–14.7)
	12.8 (10.2–15.4)
	16.6 (14.5–18.8)
	0.029
	3.8 (1.5 to 6.2)
	0.002

	80 and olderb
	14.5 (9.5–19.4)
	10.3 (7.1–13.6)
	10.8 (8.9–12.6)
	9.0 (6.9–11.2)
	9.8 (7.7–11.8)
	12.5 (10.3–14.8)
	0.526
	2.8 (0.2 to 5.4)
	0.038

	Systolic BP ≥ 140 mmHg
	
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	30.8 (28.2–33.3)
	29.4 (27.2–31.7)
	28.8 (26.7–30.8)
	29.2 (27.0–31.4)
	32.5 (30.0–34.9)
	30.0 (28.0–32.0)
	0.432
	-2.5 (-4.9 to 0.0)
	0.047

	20-49b
	27.4 (24.6–30.2)
	28.3 (26.0–30.6)
	26.4 (23.5–29.3)
	28.3 (26.6–30.0)
	30.0 (26.7–33.2)
	26.2 (24.1–28.4)
	0.649
	-3.7 (-7.1 to -0.4)
	0.030

	50-59b
	27.9 (25.5–30.2)
	26.9 (24.8–29.1)
	26.4 (24.5–28.3)
	27.0 (24.7–29.4)
	30.0 (27.3–32.7)
	26.9 (24.4–29.4)
	0.662
	-3.0 (-5.9 to -0.2)
	0.034

	60-69b
	31.5 (28.4–34.7)
	29.6 (26.9–32.2)
	29.1 (27.0–31.2)
	28.8 (26.0–31.6)
	32.6 (30.2–35.1)
	30.5 (28.3–32.8)
	0.494
	-2.1 (-4.9 to 0.7)
	0.135

	70-79b
	33.1 (30.3–35.9)
	31.3 (28.1–34.5)
	31.1 (28.7–33.4)
	31.9 (30.0–33.8)
	34.5 (31.6–37.4)
	32.4 (30.4–34.5)
	0,376
	-2.1 (-5.2 to 1.0)
	0.192

	80 and olderb
	35.6 (33.1–38.1)
	32.4 (29.7–35.0)
	31.1 (27.9–34.4)
	30.8 (26.9–34.7)
	36.4 (33.0–39.7)
	34.0 (31.0–36.9)
	0.332
	-2.4 (-5.8 to 0.9)
	0.158

	Diastolic BP ≥ 90 mmHg
	
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	12.8 (11.9–13.8)
	11.5 (10.4–12.6)
	11.3 (10.5–12.2)
	11.7 (10.8–12.6)
	12.9 (12.0–13.9)
	10.8 (10.3–11.4)
	0.077
	-2.1 (-3.1 to -1.2)
	<0.001

	20-49b
	22.1 (20.3–23.9)
	20.9 (19.4–22.3)
	20.9 (19.1–22.7)
	22.2 (20.2–24.2)
	23.7 (21.3–26.1)
	21.4 (19.8–22.9)
	0.441
	-2.3 (-4.8 to 0.2)
	0.069

	50-59b
	15.4 (14.0–16.8)
	14.8 (13.3–16.3)
	14.3 (13.1–15.4)
	14.7 (13.3–16.1)
	16.3 (14.7–18.0)
	13.9 (12.8–15.0)
	0.297
	-2.4 (-3.9 to -0.9)
	0.001

	60-69b
	11.9 (10.9–12.9)
	9.6 (7.8–11.4)
	9.9 (9.0–10.8)
	10.3 (9.2–11.4)
	11.5 (10.3–12.7)
	9.2 (8.4–10.0)
	0.266
	-2.3 (-3.3 to -1.4)
	<0.001

	70-79b
	9.1 (8.1–10.1)
	8.3 (7.3–9.3)
	7.3 (6.1–8.5)
	7.4 (6.6–8.1)
	8.5 (7.6–9.4)
	6.8 (6.2–7.4)
	0.003
	-1.7 (-2.8 to -0.6)
	0.003

	80 and olderb
	8.1 (6.8–9.3)
	5.9 (4.8–7.0)
	6.7 (5.4–8.0)
	6.3 (5.2–7.5)
	6.6 (5.6–7.6)
	5.4 (4.7–6.0)
	<0.001
	-1.2 (-2.3 to 0.0)
	0.041


aAge- and sex- adjusted for study population in 2015, bSex adjusted for study population in 2015, cAbsolute prevalence change = prevalence 2018 – prevalence 2015. P-value for null hypothesis: absolute prevalence change = 0., dBlood pressure ≥130/80 mmHg (individuals aged <65), Blood pressure ≥140/80 mmHg (individuals aged ≥65)
CVD: cardiovascular disease, BP: blood pressure, LDL: low-density lipoprotein, HDL: high-density lipoprotein, CI: confidence interval

Table S5. Trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by age group (continue)
	CVD Risk factors
	Weighted prevalence, % (95 CI)
	P-trend
	Absolute Prevalence Change, 2015-2018c

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	
	𝚫 % (95% CI)
	p-value

	Uncontrolled hypertension (≥140/90 mmHg) 
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	34.8 (32.3–37.2)
	33.1 (30.9–35.3)
	32.4 (30.4–34.4)
	33.0 (30.9–35.1)
	36.5 (34.1–38.9)
	33.2 (31.3–35.1)
	0.773
	-3.3 (-5.6 to -0.9)
	0.006

	20-49b
	35.4 (32.8–37.9)
	36.4 (34.1–38.6)
	34.3 (32.1–36.6)
	36.5 (34.8–38.2)
	38.4 (35.1–41.6)
	34.3 (31.9–36.6)
	0.697
	-4.1 (-7.9 to -0.4)
	0.032

	50-59b
	33.0 (30.5–35.4)
	31.8 (29.9–33.7)
	31.5 (29.4–33.5)
	32.3 (30.1–34.5)
	35.6 (32.8–38.3)
	31.5 (29.2–33.9)
	0.825
	-4.0 (-6.7 to -1.4)
	0.003

	60-69b
	35.0 (32.0–37.9)
	32.3 (29.8–34.8)
	31.9 (29.8–34.0)
	31.7 (29.2–34.3)
	35.6 (33.2–38.0)
	32.7 (30.5–34.9)
	0.978
	-2.9 (-5.5 to -0.3)
	0.030

	70-79b
	35.4 (32.7–38.2)
	33.7 (30.8–36.6)
	33.1 (30.6–35.6)
	33.8 (32.0–35.7)
	36.8 (34.1–39.5)
	34.0 (32.0–36.1)
	0.747
	-2.8 (-5.7 to 0.1)
	0.063

	80 and olderb
	38.0 (35.5–40.5)
	33.5 (30.8–36.1)
	32.8 (29.9–35.8)
	32.7 (28.8–36.5)
	38.5 (35.2–41.7)
	35.3 (32.4–38.2)
	0.474
	-3.2 (-6.4 to 0.1)
	0.059

	Uncontrolled hypertension (optima target)d
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	59.7 (58.1–61.3)
	58.6 (57.0–60.2)
	57.5 (56.1–59.0)
	59.3 (57.8–60.8)
	62.6 (61.3–63.9)
	62.6 (61.5–63.8)
	<0.001
	0.0 (-1.4 to 1.5)
	0.976

	20-49b
	72.9 (71.6–74.2)
	74.2 (72.5–75.9)
	71.9 (70.4–73.4)
	75.0 (73.6–76.3)
	77.6 (75.3–79.9)
	79.5 (78.2–80.8)
	<0.001
	1.9 (-0.2 to 3.9)
	0.077

	50-59b
	69.5 (67.6–71.4)
	69.0 (67.5–70.6)
	68.7 (67.1–70.3)
	70.8 (69.4–72.3)
	73.5 (72.1–74.9)
	75.3 (74.0–76.6)
	<0.001
	1.9 (-0.3 to 4.0)
	0.093

	60-69b
	59.7 (57.9–61.5)
	58.2 (56.2–60.3)
	57.5 (55.9–59.1)
	57.9 (54.5–61.3)
	62.5 (61.1–63.9)
	63.1 (61.4–64.9)
	<0.001
	0.6 (-1.1 to 2.4)
	0.470

	70-79b
	48.1 (46.2–50.1)
	46.7 (44.2–49.2)
	44.7 (42.4–47.0)
	47.2 (45.7–48.8)
	49.8 (47.6–52.0)
	47.3 (45.7–49.0)
	0.375
	-2.4 (-4.8 to -0.1)
	0.040

	80 and olderb
	49.3 (47.0–51.6)
	43.6 (40.2–46.9)
	42.6 (39.7–45.5)
	44.0 (41.8–46.2)
	47.9 (45.4–50.4)
	45.7 (43.3–48.2)
	0.539
	-2.2 (-5.0 to 0.6)
	0.126

	Body mass index ≥ 25 kg/m2
	
	
	
	
	
	
	
	

	N
	38,272
	38,381
	38,278
	31,764
	31,174
	35,627
	
	
	

	Overalla
	44.9 (42.5–47.3)
	44.9 (42.3–47.5)
	45.6 (43.2–48.0)
	45.2 (42.6–47.8)
	46.4 (44.7–48.2)
	48.1 (46.3–49.8)
	<0.001
	1.6 (0.7 to 2.6)
	0.001

	20-49b
	62.7 (59.3–66.1)
	63.9 (61.0–66.8)
	65.6 (62.9–68.3)
	63.9 (61.9–65.9)
	65.6 (63.2–67.9)
	68.3 (66.2–70.3)
	0.002
	2.7 (0.1 to 5.3)
	0.040

	50-59b
	57.4 (54.9–60.0)
	55.3 (51.1–59.5)
	58.1 (54.9–61.2)
	57.9 (53.1–62.8)
	59.7 (57.9–61.6)
	59.3 (57.4–61.3)
	0.020
	-0.4 (-1.9 to 1.0)
	0.580

	60-69b
	45.6 (43.0–48.2)
	47.3 (45.1–49.6)
	46.2 (43.9–48.4)
	47.3 (44.9–49.6)
	47.6 (45.7–49.6)
	50.3 (48.2–52.5)
	0.001
	2.7 (1.2 to 4.2)
	<0.001

	70-79b
	32.2 (29.9–34.4)
	31.9 (29.7–34.0)
	32.5 (29.5–35.5)
	30.1 (28.0–32.2)
	32.3 (29.8–34.7)
	33.9 (31.6–36.2)
	0.028
	1.7 (0.0 to 3.3)
	0.051

	80 and olderb
	18.5 (15.7–21.2)
	17.0 (14.4–19.6)
	17.6 (15.5–19.6)
	17.4 (14.3–20.6)
	17.4 (15.2–19.7)
	19.5 (17.4–21.7)
	0.036
	2.1 (-0.2 to 4.4)
	0.071

	Total cholesterol ≥ 200 mg/dL
	
	
	
	
	
	
	
	

	N
	32,857
	32,860
	33,096
	26,719
	26,399
	31,502
	
	
	

	Overalla
	39.3 (37.7–40.9)
	39.3 (38.0–40.7)
	40.0 (38.6–41.5)
	41.3 (40.0–42.6)
	39.9 (38.2–41.5)
	37.5 (35.0–39.9)
	0.157
	-2.4 (-4.3 to -0.5)
	0.012

	20-49b
	40.7 (38.7–42.7)
	42.4 (40.0–44.8)
	41.9 (39.9–44.0)
	43.6 (41.0–46.3)
	43.8 (41.8–45.7)
	39.5 (36.5–42.5)
	0.332
	-4.3 (-7.1 to -1.4)
	0.004

	50-59b
	42.9 (41.1–44.8)
	42.5 (40.9–44.2)
	43.5 (41.6–45.4)
	44.6 (42.2–46.9)
	44.5 (42.2–46.7)
	42.4 (39.5–45.3)
	0.923
	-2.1 (-4.6 to 0.4)
	0.094

	60-69b
	39.8 (37.8–41.7)
	40.9 (39.3–42.6)
	41.1 (39.5–42.7)
	42.9 (41.2–44.6)
	40.4 (38.6–42.3)
	38.9 (36.1–41.8)
	0.335
	-1.5 (-3.5 to 0.5)
	0.137

	70-79b
	36.6 (34.9–38.2)
	35.1 (33.1–37.1)
	36.5 (34.7–38.3)
	37.5 (35.6–39.4)
	35.2 (33.2–37.2)
	32.8 (30.5–35.1)
	0.014
	-2.4 (-4.9 to 0.1)
	0.059

	80 and olderb
	35.2 (32.6–37.7)
	32.8 (28.6–36.9)
	33.9 (30.8–37.0)
	33.9 (31.7–36.2)
	32.3 (29.1–35.5)
	28.6 (26.1–31.2)
	<0.001
	-3.6 (-8.0 to 0.7)
	0.104





Table S5. Trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by age group (continue)
	CVD Risk factors
	Weighted prevalence, % (95 CI)
	P-trend
	Absolute Prevalence Change, 2015-2018c

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	
	𝚫 % (95% CI)
	p-value

	Triglyceride ≥ 150 mg/dL
	
	
	
	
	
	
	
	

	N
	34,529
	34,500
	34,740
	28,191
	27,797
	32,444
	
	
	

	Overalla
	42.8 (40.9–44.8)
	41.9 (40.0–43.8)
	40.7 (39.1–42.4)
	41.2 (38.8–43.5)
	37.7 (36.1–39.4)
	36.7 (35.5–37.9)
	<0.001
	-1.0 (-2.2 to 0.3)
	0.117

	20-49b
	45.2 (42.6–47.7)
	46.6 (44.8–48.4)
	43.7 (42.1–45.2)
	45.2 (43.3–47.1)
	42.1 (39.4–44.8)
	42.1 (39.8–44.4)
	0.008
	-0.1 (-3.4 to 3.3)
	0.975

	50-59b
	47.2 (45.1–49.3)
	44.9 (42.4–47.3)
	44.6 (42.4–46.8)
	46.3 (43.1–49.6)
	41.6 (39.9–43.3)
	38.9 (37.0–40.7)
	<0.001
	-2.7 (-4.7 to -0.8)
	0.007

	60-69b
	44.3 (41.5–47.0)
	43.6 (41.2–45.9)
	41.1 (39.3–43.0)
	42.2 (39.3–45.2)
	38.4 (36.2–40.6)
	38.6 (37.0–40.1)
	<0.001
	0.2 (-1.7 to 2.0)
	0.850

	70-79b
	39.1 (37.0–41.3)
	37.9 (35.5–40.2)
	37.9 (35.6–40.1)
	36.4 (33.7–39.0)
	33.1 (31.2–35.0)
	32.3 (30.5–34.1)
	<0.001
	-0.8 (-2.6 to 1.0)
	0.384

	80 and olderb
	34.7 (32.4–37.1)
	34.1 (31.8–36.4)
	33.7 (31.5–36.0)
	30.9 (28.8–33.0)
	31.4 (28.5–34.4)
	29.0 (27.3–30.8)
	<0.001
	-2.4 (-5.3 to 0.4)
	0.098

	LDL cholesterol  ≥ 100 mg/dL
	
	
	
	
	
	
	
	

	N
	32,846
	33,257
	34,163
	28,076
	27,893
	33,415
	
	
	

	Overalla
	63.3 (61.9–64.7)
	63.2 (61.6–64.9)
	63.5 (62.2–64.8)
	63.6 (61.9–65.3)
	63.6 (62.0–65.2)
	60.1 (57.7–62.6)
	0.018
	-3.5 (-5.4 to -1.5)
	0.001

	20-49b
	65.8 (64.1–67.6)
	67.1 (64.7–69.5)
	66.2 (64.0–68.5)
	66.7 (63.6–69.7)
	69.1 (66.8–71.4)
	63.9 (61.2–66.7)
	0.202
	-5.2 (-8.4 to -2.0)
	0.002

	50-59b
	66.2 (64.7–67.8)
	66.4 (64.8–67.9)
	66.7 (64.8–68.5)
	66.4 (63.8–68.9)
	67.4 (65.3–69.5)
	64.4 (62.2–66.5)
	0.139
	-3.0 (-4.8 to -1.2)
	0.001

	60-69b
	63.0 (61.6–64.4)
	62.6 (60.3–65.0)
	63.9 (62.3–65.5)
	64.8 (62.7–66.9)
	63.2 (61.0–65.4)
	61.1 (58.1–64.1)
	0.246
	-2.1 (-4.9 to 0.7)
	0.147

	70-79b
	61.3 (59.4–63.2)
	60.7 (58.8–62.6)
	60.0 (58.5–61.6)
	60.6 (58.5–62.6)
	60.0 (58.1–61.8)
	56.1 (53.4–58.9)
	0.001
	-3.9 (-6.5 to -1.2)
	0.004

	80 and olderb
	59.9 (56.8–62.9)
	59.4 (57.2–61.6)
	59.5 (56.9–62.0)
	55.9 (52.9–59.0)
	57.1 (54.6–59.5)
	51.3 (48.3–54.4)
	<0.001
	-5.7 (-9.7 to -1.8)
	0.005

	HDL cholesterol  < 50 mg/dL in women, < 40 mg/dl in men
	
	
	
	
	
	

	N
	30,903
	31,006
	31,565
	25,358
	24,752
	30,065
	
	
	

	Overalla
	46.6 (43.7–49.4)
	46.8 (42.9–50.6)
	42.9 (40.7–45.0)
	41.9 (39.4–44.3)
	39.0 (36.6–41.5)
	35.8 (32.7–38.9)
	<0.001
	-3.3 (-5.1 to -1.4)
	0.001

	20-49b
	48.4 (45.4–51.3)
	47.8 (44.8–50.8)
	45.3 (43.0–47.6)
	44.0 (41.7–46.3)
	40.6 (37.6–43.5)
	39.3 (36.3–42.3)
	<0.001
	-1.3 (-4.2 to 1.7)
	0.394

	50-59b
	46.2 (43.6–48.8)
	45.5 (41.2–49.9)
	41.8 (39.7–43.9)
	42.0 (38.9–45.1)
	38.4 (36.1–40.8)
	35.0 (32.5–37.6)
	<0.001
	-3.4 (-5.7 to -1.1)
	0.004

	60-69b
	46.7 (43.0–50.3)
	46.7 (42.6–50.9)
	41.9 (39.2–44.5)
	41.0 (38.7–43.3)
	38.3 (35.3–41.2)
	35.0 (31.4–38.6)
	<0.001
	-3.3 (-5.6 to -1.0)
	0.005

	70-79b
	46.0 (43.1–48.9)
	46.9 (43.1–50.7)
	42.8 (40.3–45.3)
	40.8 (38.0–43.6)
	39.3 (36.4–42.3)
	34.8 (30.8–38.9)
	<0.001
	-4.5 (-7.1 to -1.9)
	0.001

	80 and olderb
	45.0 (41.6–48.4)
	48.9 (45.1–52.7)
	47.1 (44.0–50.3)
	44.6 (40.5–48.6)
	40.8 (37.3–44.2)
	38.8 (35.3–42.3)
	<0.001
	-2.0 (-5.1 to 1.2)
	0.226

	Fasting plasma glucose ≥ 126 mg/dL
	
	
	
	
	
	
	

	N
	31,744
	32,534
	33,494
	27,149
	27,810
	32,363
	
	
	

	Overalla
	21.8 (17.4–26.2)
	18.7 (14.1–23.3)
	17.0 (15.1–18.9)
	12.5 (9.8–15.3)
	13.5 (11.5–15.5)
	13.9 (12.5–15.2)
	<0.001
	0.4 (-1.8 to 2.6)
	0.729

	20-49b
	23.5 (18.3–28.7)
	19.5 (15.5–23.4)
	18.2 (16.2–20.1)
	12.0 (9.2–14.8)
	13.8 (11.3–16.3)
	14.2 (12.4–16.1)
	<0.001
	0.4 (-2.7 to 3.5)
	0.805

	50-59b
	25.3 (20.4–30.2)
	22.5 (15.8–29.2)
	19.5 (16.9–22.0)
	14.6 (10.9–18.2)
	15.7 (13.1–18.2)
	15.1 (13.4–16.8)
	<0.001
	-0.5 (-3.1 to 2.1)
	0.705

	60-69b
	23.4 (19.0–27.8)
	20.1 (15.3–25.0)
	17.8 (15.8–19.8)
	13.6 (10.7–16.5)
	14.4 (11.7–17.0)
	14.3 (12.7–15.8)
	<0.001
	-0.1 (-3.3 to 3.0)
	0.931

	70-79b
	18.5 (14.4–22.6)
	15.6 (12.1–19.1)
	15.0 (12.8–17.2)
	11.3 (8.2–14.4)
	11.6 (9.8–13.4)
	13.1 (11.4–14.7)
	0.003
	1.5 (-0.5 to 3.5)
	0.153

	80 and olderb
	12.2 (9.2–15.3)
	8.9 (6.3–11.5)
	11.1 (8.5–13.6)
	6.9 (5.5–8.3)
	9.0 (7.7–10.3)
	10.4 (9.0–11.7)
	0.859
	1.4 (-0.3 to 3.0)
	0.098


aAge- and sex- adjusted for study population in 2015, bSex adjusted for study population in 2015, cAbsolute prevalence change = prevalence 2018 – prevalence 2015. P-value for null hypothesis: absolute prevalence change = 0., dBlood pressure ≥130/80 mmHg (individuals aged <65), Blood pressure ≥140/80 mmHg (individuals aged ≥65)
CVD: cardiovascular disease, BP: blood pressure, LDL: low-density lipoprotein, HDL: high-density lipoprotein, CI: confidence interval

Table S5. Trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by age group (continue)
	CVD Risk factors
	Weighted prevalence, % (95 CI)
	P-trend
	Absolute Prevalence Change, 2015-2018c

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	N = 42,652
	
	𝚫 % (95% CI)
	p-value

	Fasting plasma glucose ≥ 126 mg/dL (individuals without diabetes)
	
	
	
	
	
	

	N
	23,524
	25,160
	27,326
	23,274
	23,820
	27,083
	
	
	

	Overalla
	5.8 (5.1–6.4)
	4.6 (3.8–5.5)
	7.3 (6.4–8.2)
	4.0 (3.1–4.8)
	4.5 (3.8–5.2)
	3.9 (3.6–4.3)
	<0.001
	-0.6 (-1.3 to 0.2)
	0.121

	20-49b
	6.1 (5.1–7.2)
	4.3 (3.2–5.4)
	7.7 (6.2–9.2)
	3.4 (2.4–4.5)
	4.9 (4.0–5.8)
	4.3 (3.4–5.2)
	0.033
	-0.6 (-1.8 to 0.6)
	0.331

	50-59b
	5.8 (5.1–6.5)
	5.5 (4.2–6.8)
	8.1 (7.1–9.0)
	4.3 (3.0–5.7)
	5.1 (4.1–6.1)
	4.2 (3.6–4.7)
	<0.001
	-0.9 (-2 to 0.1)
	0.091

	60-69b
	6.1 (5.0–7.1)
	4.6 (3.7–5.6)
	7.3 (6.2–8.3)
	4.0 (3.4–4.5)
	4.5 (3.5–5.4)
	3.8 (3.3–4.3)
	<0.001
	-0.7 (-1.7 to 0.4)
	0.207

	70-79b
	5.4 (4.6–6.3)
	4.5 (3.3–5.7)
	6.5 (5.1–7.9)
	4.1 (2.6–5.6)
	4.1 (3.2–4.9)
	3.8 (3.3–4.2)
	<0.001
	-0.3 (-1.3 to 0.7)
	0.543

	80 and olderb
	5.3 (4.2–6.5)
	2.9 (1.9–3.8)
	6.4 (4.2–8.7)
	3.4 (2.6–4.2)
	4 (3.2–4.8)
	3.8 (3.1–4.6)
	<0.001
	-0.2 (-1.2 to 0.8)
	0.724

	Fasting plasma glucose ≥ 126 mg/dL (individuals with diabetes)
	
	
	
	
	
	

	N
	8,220
	7,374
	6,168
	3,875
	3,990
	5,280
	
	
	

	Overalla
	62.5 (60.6–64.5)
	64.7 (63–66.5)
	62.1 (59.8–64.4)
	61.6 (57.9–65.3)
	62.5 (59.5–65.4)
	64.1 (61.5–66.6)
	0.707
	1.6 (-2.6 to 5.8)
	0.457

	20-49b
	74.2 (70.7–77.7)
	70.8 (67.5–74.1)
	72.4 (67.6–77.2)
	70.8 (66.4–75.2)
	66.1 (59.6–72.6)
	72.6 (66.8–78.4)
	0.497
	6.5 (-3.0 to 16.0)
	0.180

	50-59b
	67.8 (65.7–69.9)
	71.8 (68.0–75.6)
	66.8 (63.4–70.2)
	65.6 (61.1–70.0)
	70.0 (65.8–74.1)
	68.8 (64.7–73.0)
	0.764
	-1.1 (-5.5 to 3.3)
	0.614

	60-69b
	61.0 (58.0–64.0)
	63.6 (60.6–66.6)
	61.1 (57.6–64.5)
	64.3 (58.2–70.5)
	61.1 (56.3–65.8)
	63.8 (60.6–67.0)
	0.369
	2.7 (-3.9 to 9.3)
	0.421

	70-79b
	57.5 (55.1–59.9)
	58.5 (56.1–61.0)
	57.4 (53.5–61.3)
	54.6 (47.0–62.1)
	57.2 (53.7–60.7)
	56.8 (52.3–61.2)
	0.603
	-0.4 (-5.7 to 4.8)
	0.870

	80 and olderb
	45.2 (39.8–50.5)
	51.2 (46.1–56.2)
	46.7 (40.1–53.2)
	38.0 (25.9–50.1)
	50.8 (44.5–57.1)
	55.0 (49.7–60.2)
	0.007
	4.2 (-3.8 to 12.1)
	0.304


aAge- and sex- adjusted for study population in 2015, bSex adjusted for study population in 2015
cAbsolute prevalence change = prevalence 2018 – prevalence 2015. P-value for null hypothesis: absolute prevalence change = 0.
dBlood pressure ≥130/80 mmHg (individuals aged <65), Blood pressure ≥140/80 mmHg (individuals aged ≥65)
CVD: cardiovascular disease, BP: blood pressure, LDL: low-density lipoprotein, HDL: high-density lipoprotein, CI: confidence interval


Table S6. Trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by geographical reion
	CVD Risk factors
	Weighted prevalence, % (95 CI)a
	P-trend
	Absolute Prevalence Change, 2015-2018b

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	
	𝚫 % (95% CI)
	p-value

	Current smoker
	
	
	
	
	
	
	
	

	N
	33,406
	35,148
	36,638
	30,855
	30,415
	35,315
	
	
	

	Overalla
	4.9 (4.4–5.4)
	5.8 (5.3–6.3)
	5.0 (4.5–5.4)
	5.0 (4.4–5.6)
	4.6 (4.2–5.0)
	3.7 (3.4–4.0)
	<0.001
	-0.9 (-1.2 to -0.5)
	<0.001

	Northa
	4.3 (3.5–5.1)
	5.4 (4.7–6.0)
	4.8 (4.1–5.5)
	5.4 (4.2–6.5)
	4.8 (4.2–5.5)
	3.6 (2.9–4.4)
	0.007
	-1.2 (-2.3 to -0.2)
	0.025

	Centrala
	5.2 (4.2–6.3)
	5.7 (4.8–6.7)
	5.0 (4.3–5.6)
	5.5 (5.1–5.9)
	5.1 (4.1–6.1)
	4.1 (3.6–4.5)
	<0.001
	-1 (-1.8 to -0.3)
	0.004

	Northeasta
	4.6 (3.8–5.4)
	5.3 (5.0–5.7)
	4.3 (3.6–4.9)
	4.0 (3.7–4.4)
	3.6 (3.3–4.0)
	3.3 (2.8–3.8)
	<0.001
	-0.4 (-0.8 to 0.1)
	0.099

	Southa
	5.7 (4.9–6.5)
	7.7 (6.9–8.6)
	6.7 (5.8–7.6)
	6.3 (5.7–6.9)
	5.1 (4.0–6.2)
	4.3 (3.6–4.9)
	<0.001
	-0.8 (-1.7 to 0.0)
	0.045

	History of diabetes
	
	
	
	
	
	
	
	

	N
	42,652
	41,268
	40,839
	33,227
	32,302
	36,132
	
	
	

	Overalla
	25.0 (18.3–31.7)
	21.7 (14.9–28.5)
	16.4 (14.5–18.3)
	13.6 (11.2–16)
	14.3 (11.9–16.7)
	15.9 (14.1–17.7)
	0.001
	1.6 (-0.8 to 4.0)
	0.196

	Northa
	14.8 (1.01–18.6)
	12.4 (7.4–17.5)
	13.7 (9.3–18.0)
	12.2 (6.4–18.0)
	13.9 (7.9–19.9)
	11.8 (9.0–14.6)
	0.460
	-2.1 (-7.7 to 3.4)
	0.449

	Centrala
	32.9 (20.4–45.4)
	19.2 (16.9–21.5)
	18 (16.5–19.5)
	15.4 (12.8–17.9)
	14.7 (10.6–18.8)
	18.2 (14.9–21.4)
	0.001
	3.5 (-0.6 to 7.5)
	0.092

	Northeasta
	27.7 (22.2–33.2)
	36.1 (29.7–42.5)
	20.6 (19.1–22.1)
	16.2 (14.3–18)
	16.4 (12.3–20.5)
	18.0 (15.2–20.8)
	0.003
	1.6 (-3.0 to 6.3)
	0.490

	Southa
	12.4 (9.6–15.1)
	13.0 (10.7–15.4)
	11.6 (10–13.1)
	6.4 (4.7–8.1)
	10.4 (6.3–14.4)
	11.7 (9.1–14.3)
	0.293
	1.3 (-3.7 to 6.3)
	0.601

	Systolic BP ≥ 140 mmHg
	
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	30.8 (28.2–33.3)
	29.4 (27.2–31.7)
	28.8 (26.7–30.8)
	29.2 (27.0–31.4)
	32.5 (30.0–34.9)
	30.0 (28.0–32.0)
	0.432
	-2.5 (-4.9 to 0.0)
	0.047

	Northa
	27.3 (24.6–30.0)
	26.4 (23.8–29.0)
	24.9 (22.0–27.9)
	29.4 (28.0–30.8)
	33.5 (31.3–35.6)
	27.9 (25.3–30.5)
	0.012
	-5.6 (-9.3 to -1.9)
	0.003

	Centrala
	34.7 (30.9–38.4)
	32.9 (28.9–36.8)
	31.8 (28.8–34.7)
	32.0 (28.1–36.0)
	34.4 (32.4–36.5)
	32.2 (28.1–36.2)
	0.196
	-2.3 (-5.3 to 0.8)
	0.154

	Northeasta
	24.7 (22.8–26.5)
	25.3 (22.0–28.6)
	25.9 (23.8–28.0)
	23.8 (22.3–25.2)
	26.7 (23.9–29.5)
	28.7 (26.7–30.7)
	<0.001
	2.0 (-0.2 to 4.2)
	0.072

	Southa
	37.7 (35.0–40.5)
	37.8 (34.3–41.2)
	36.0 (32.4–39.5)
	38.0 (34.3–41.6)
	37.8 (27.5–48.1)
	30.7 (25.7–35.7)
	0.041
	-7 (-15.7 to 1.6)
	0.112

	Diastolic BP ≥ 90 mmHg
	
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	12.8 (11.9–13.8)
	11.5 (10.4–12.6)
	11.3 (10.5–12.2)
	11.7 (10.8–12.6)
	12.9 (12–13.9)
	10.8 (10.3–11.4)
	0.077
	-2.1 (-3.1 to -1.2)
	<0.001

	Northa
	11.5 (10.2–12.8)
	11.5 (10.2–12.8)
	10.5 (9.1–11.8)
	11.1 (10.4–11.8)
	12.7 (11.5–14.0)
	10.6 (9.6–11.7)
	0.781
	-2.1 (-3.9 to -0.3)
	0.022

	Centrala
	14.4 (13.0–15.8)
	13.5 (12.1–14.8)
	13.1 (11.5–14.7)
	13.3 (11.0–15.7)
	14.3 (13–15.7)
	11.3 (10.3–12.2)
	<0.001
	-3.1 (-4.4 to -1.7)
	<0.001

	Northeasta
	11.7 (10.1–13.4)
	9.9 (8.7–11.1)
	10.8 (9.7–11.8)
	10.9 (10.1–11.7)
	11.7 (10.2–13.1)
	10.4 (9.4–11.3)
	0.885
	-1.3 (-2.9 to 0.3)
	0.112

	Southa
	12.8 (11.3–14.3)
	11.5 (8.7–14.3)
	10.8 (9.2–12.5)
	12.2 (10.8–13.6)
	13.0 (9.6–16.3)
	11.0 (9.2–12.8)
	0.648
	-2.0 (-5.2 to 1.2)
	0.229


aAge- and sex- adjusted for study population in 2015
bAbsolute prevalence change = prevalence 2018 – prevalence 2015.  P-value for null hypothesis: absolute prevalence change = 0
cBlood pressure ≥130/80 mmHg (individuals aged <65), Blood pressure ≥140/80 mmHg (individuals aged ≥65)
CVD: cardiovascular disease, BP: blood pressure, LDL: low-density lipoprotein, HDL: high-density lipoprotein, CI: confidence interval



Table S6. Trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by geographical reion (continue)
	CVD Risk factors
	Weighted prevalence, % (95 CI)a
	P-trend
	Absolute Prevalence Change, 2015-2018b

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	
	𝚫 % (95% CI)
	p-value

	Uncontrolled hypertension (≥ 140/90 mmHg)
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	34.8 (32.3–37.2)
	33.1 (30.9–35.3)
	32.4 (30.4–34.4)
	33.0 (30.9–35.1)
	36.5 (34.1–38.9)
	33.2 (31.3–35.1)
	0.773
	-3.3 (-5.6 to -0.9)
	0.006

	Northa
	31.0 (28.3–33.8)
	30.2 (27.7–32.7)
	28.5 (25.5–31.5)
	32.9 (31.4–34.5)
	37.3 (34.8–39.8)
	31.4 (28.8–34.0)
	0.035
	-5.9 (-9.7 to -2.1)
	0.003

	Centrala
	38.4 (34.9–41.9)
	36.6 (32.9–40.3)
	35.4 (32.4–38.4)
	35.6 (31.2–40.1)
	38.6 (36.3–40.9)
	35.3 (31.4–39.1)
	0.048
	-3.4 (-6.1 to -0.7)
	0.015

	Northeasta
	29.5 (27.5–31.5)
	29.2 (26.0–32.4)
	30.1 (27.6–32.7)
	28.2 (26.3–30.1)
	31.0 (28.1–33.9)
	31.9 (29.7–34.2)
	0.003
	0.9 (-1.3 to 3.2)
	0.413

	Southa
	41.0 (37.9–44.0)
	40.3 (36.1–44.4)
	38.7 (35.1–42.4)
	41.0 (37.6–44.5)
	41.2 (31.6–50.8)
	34.0 (28.9–39.0)
	0.047
	-7.2 (-15.7 to 1.2)
	0.093

	Uncontrolled hypertension (optimal target)d
	
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	
	
	

	Overalla
	59.7 (58.1–61.3)
	58.6 (57–60.2)
	57.5 (56.1–59.0)
	59.3 (57.8–60.8)
	62.6 (61.3–63.9)
	62.6 (61.5–63.8)
	<0.001
	0.0 (-1.4 to 1.5)
	0.976

	Northa
	56.9 (54.6–59.2)
	56.1 (53.6–58.5)
	54.6 (52.2–57.0)
	59.3 (57.6–61.1)
	62.9 (61.5–64.3)
	60.3 (58.8–61.7)
	<0.001
	-2.6 (-5 to -0.2)
	0.031

	Centrala
	61.8 (59.4–64.3)
	61.8 (59.8–63.9)
	59.9 (57.4–62.3)
	60.3 (57.5–63.1)
	63.4 (61.9–64.9)
	63.2 (61.9–64.6)
	0.014
	-0.1 (-1.6 to 1.3)
	0.849

	Northeasta
	58.3 (56.5–60.2)
	57.7 (55.0–60.4)
	57.1 (55.3–58.9)
	57.3 (55.9–58.6)
	62.0 (60.1–64.0)
	64.7 (62.5–66.8)
	<0.001
	2.7 (0.9 to 4.4)
	0.002

	Southa
	61.1 (58.6–63.6)
	59.6 (56.1–63.2)
	59.5 (55.3–63.6)
	62.9 (60.4–65.4)
	62 (55.8–68.1)
	60.2 (56.3–64.1)
	0.772
	-1.8 (-7.5 to 4.0)
	0.548

	Body mass index ≥ 25 kg/m2
	
	
	
	
	
	
	
	

	N
	38,272
	38,381
	38,278
	31,764
	31,174
	35,627
	
	
	

	Overalla
	44.9 (42.5–47.3)
	44.9 (42.3–47.5)
	45.6 (43.2–48.0)
	45.2 (42.6–47.8)
	46.4 (44.7–48.2)
	48.1 (46.3–49.8)
	<0.001
	1.6 (0.7 to 2.6)
	0.001

	Northa
	38.7 (35.4–41.9)
	38.5 (35–42.1)
	40.2 (36.2–44.2)
	39.7 (34.4–45.1)
	41.6 (37.5–45.6)
	42.5 (40.0–44.9)
	<0.001
	0.9 (-2.3 to 4.1)
	0.585

	Centrala
	50.5 (47.5–53.5)
	50.8 (50.0–51.7)
	51.1 (49.4–52.9)
	50.0 (48.3–51.7)
	51.7 (50.4–53.0)
	52.8 (50.9–54.8)
	<0.001
	1.1 (-0.3 to 2.6)
	0.112

	Northeasta
	42.8 (40.8–44.7)
	45.9 (43.2–48.6)
	45.4 (42.3–48.5)
	46.3 (43.6–48.9)
	45.2 (43.0–47.4)
	47.3 (45.8–48.8)
	0.066
	2.1 (0.7 to 3.4)
	0.003

	Southa
	45.6 (43.3–47.8)
	45.5 (42.2–48.8)
	47.4 (44.3–50.6)
	46.8 (42.6–51.0)
	46.1 (43.0–49.1)
	47.4 (43.9–50.9)
	0.059
	1.3 (0.0 to 2.7)
	0.053

	Total cholesterol ≥ 200 mg/dL
	
	
	
	
	
	
	
	

	N
	32,857
	32,860
	33,096
	26,719
	26,399
	31,502
	
	
	

	Overalla
	39.3 (37.7–40.9)
	39.3 (38.0–40.7)
	40.0 (38.6–41.5)
	41.3 (40.0–42.6)
	39.9 (38.2–41.5)
	37.5 (35.0–39.9)
	0.157
	-2.4 (-4.3 to -0.5)
	0.012

	Northa
	36.9 (34.3–39.5)
	38.2 (36.3–40.2)
	37.5 (36.0–39.1)
	39.4 (38.1–40.7)
	39.5 (35.7–43.3)
	34.8 (32.5–37.2)
	0.221
	-4.7 (-7.5 to -1.9)
	0.001

	Centrala
	40.2 (36.9–43.4)
	42.3 (40.6–43.9)
	41.7 (39.6–43.7)
	43.5 (42.0–45.0)
	40.4 (37.6–43.2)
	40.3 (35.2–45.5)
	0.766
	-0.1 (-2.9 to 2.8)
	0.971

	Northeasta
	38.1 (35.5–40.6)
	35.9 (34.0–37.8)
	38.0 (35.8–40.1)
	38.5 (36.0–40.9)
	37.5 (35.8–39.1)
	35.0 (32.8–37.1)
	0.001
	-2.5 (-4.4 to -0.6)
	0.009

	Southa
	43.5 (40.5–46.6)
	43.1 (40.1–46.1)
	45.2 (42.1–48.2)
	48.2 (44.7–51.6)
	43.4 (38.5–48.2)
	39.6 (36.7–42.5)
	<0.001
	-3.8 (-7.6 to 0.0)
	0.053

	Triglyceride ≥ 150 mg/dL
	
	
	
	
	
	
	
	

	N
	34,529
	34,500
	34,740
	28,191
	27,797
	32,444
	
	
	

	Overalla
	42.8 (40.9–44.8)
	41.9 (40.0–43.8)
	40.7 (39.1–42.4)
	41.2 (38.8–43.5)
	37.7 (36.1–39.4)
	36.7 (35.5–37.9)
	<0.001
	-1.0 (-2.2 to 0.3)
	0.117

	Northa
	44.8 (42.6–47.0)
	42.2 (40.2–44.3)
	40.7 (39.7–41.7)
	41.1 (39.0–43.2)
	39.7 (38.5–40.9)
	37.6 (36.2–39.1)
	<0.001
	-2.0 (-3.2 to -0.9)
	0.001

	Centrala
	39.2 (37.1–41.4)
	37.3 (35.3–39.3)
	37.6 (34.6–40.6)
	35.9 (33.4–38.5)
	34.3 (32.9–35.7)
	34.8 (33.3–36.3)
	0.014
	0.5 (-1.3 to 2.3)
	0.590

	Northeasta
	50.3 (46.0–54.6)
	48.1 (45.2–51.0)
	46.9 (45.0–48.7)
	47.7 (46.0–49.3)
	43.7 (41.1–46.3)
	41.3 (38.8–43.9)
	<0.001
	-2.4 (-5.3 to 0.6)
	0.117

	Southa
	34.7 (33.2–36.1)
	37.1 (35.1–39.1)
	35.7 (32.9–38.5)
	35.1 (32.3–37.9)
	30.9 (28.3–33.5)
	30.4 (28.6–32.2)
	<0.001
	-0.5 (-2.5 to 1.6)
	0.646



Table S6. Trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by geographical reion (continue)
	CVD Risk factors
	Weighted prevalence, % (95 CI)a
	P-trend
	Absolute Prevalence Change, 2015-2018b

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	
	𝚫 % (95% CI)
	p-value

	LDL cholesterol  ≥ 100 mg/dL
	
	
	
	
	
	
	
	

	N
	32,846
	33,257
	34,163
	28,076
	27,893
	33,415
	
	
	

	Overalla
	63.3 (61.9–64.7)
	63.2 (61.6–64.9)
	63.5 (62.2–64.8)
	63.6 (61.9–65.3)
	63.6 (62.0–65.2)
	60.1 (57.7–62.6)
	0.018
	-3.5 (-5.4 to -1.5)
	0.001

	Northa
	61.9 (59.1–64.8)
	62.0 (59.8–64.1)
	61.9 (59.8–64.0)
	61.0 (58.7–63.2)
	61.5 (59.4–63.6)
	56.4 (53.8–59.0)
	<0.001
	-5.1 (-7.0 to -3.2)
	<0.001

	Centrala
	63.8 (61.4–66.1)
	65.7 (64.0–67.4)
	64.9 (63.5–66.4)
	67.2 (65.1–69.2)
	64.7 (62.2–67.2)
	63.2 (57.5–68.8)
	0.635
	-1.5 (-5.5 to 2.4)
	0.447

	Northeasta
	61.3 (58.9–63.8)
	60.3 (57.8–62.8)
	61.3 (59.0–63.5)
	61.3 (59.4–63.2)
	61.6 (59.8–63.4)
	58.0 (56.6–59.4)
	0.003
	-3.6 (-5.4 to -1.8)
	<0.001

	Southa
	68.5 (66.2–70.8)
	67.9 (65.1–70.8)
	68.2 (64.9–71.4)
	69.7 (64.9–74.4)
	68.2 (63.1–73.3)
	63.9 (61.7–66.1)
	<0.001
	-4.3 (-8.9 to 0.3)
	0.066

	HDL cholesterol  < 50 mg/dL in women, < 40 mg/dl in men
	
	
	
	
	
	

	N
	30,903
	31,006
	31,565
	25,358
	24,752
	30,065
	
	
	

	Overalla
	46.6 (43.7–49.4)
	46.8 (42.9–50.6)
	42.9 (40.7–45.0)
	41.9 (39.4–44.3)
	39.0 (36.6–41.5)
	35.8 (32.7–38.9)
	<0.001
	-3.3 (-5.1 to -1.4)
	0.001

	Northa
	47.7 (43.2–52.1)
	43.3 (39.2–47.3)
	42.3 (39.6–44.9)
	41.6 (40.3–43.0)
	37.4 (33.6–41.1)
	35.9 (33.9–37.9)
	<0.001
	-1.4 (-5.2 to 2.3)
	0.452

	Centrala
	40.6 (37.0–44.1)
	40.0 (36.6–43.4)
	37.0 (33.5–40.5)
	35.0 (32.8–37.2)
	34.1 (29.7–38.5)
	29.7 (24.9–34.5)
	<0.001
	-4.4 (-6.2 to -2.6)
	<0.001

	Northeasta
	52.5 (46.5–58.5)
	55.2 (50.4–60.0)
	48.3 (44.8–51.7)
	48.8 (44.2–53.4)
	46.2 (43.6–48.8)
	42.9 (39.3–46.5)
	<0.001
	-3.3 (-6.5 to -0.1)
	0.046

	Southa
	48.1 (44.1–52.0)
	47.9 (43.7–52.0)
	43.4 (39.4–47.4)
	38.8 (35.8–41.8)
	37.8 (34.3–41.4)
	35.9 (32.8–38.9)
	<0.001
	-2.0 (-4.7 to 0.7)
	0.152

	Fasting plasma glucose ≥ 126 mg/dL
	
	
	
	
	
	
	

	N
	31,744
	32,534
	33,494
	27,149
	27,810
	32,363
	
	
	

	Overalla
	21.8 (17.4–26.2)
	18.7 (14.1–23.3)
	17.0 (15.1–18.9)
	12.5 (9.8–15.3)
	13.5 (11.5–15.5)
	13.9 (12.5–15.2)
	<0.001
	0.4 (-1.8 to 2.6)
	0.729

	Northa
	13.4 (10.1–16.7)
	11.2 (7.1–15.3)
	12.8 (9.3–16.2)
	9.5 (5.3–13.7)
	12.7 (7.8–17.6)
	10.6 (8.4–12.8)
	0.402
	-2.1 (-6.6 to 2.4)
	0.366

	Centrala
	27.7 (20.2–35.3)
	19.5 (17.6–21.5)
	19.6 (17.8–21.3)
	13.7 (11.5–15.8)
	13.7 (9.7–17.7)
	15.2 (12.6–17.7)
	<0.001
	1.5 (-2.9 to 5.9)
	0.509

	Northeasta
	24.0 (20.0–27.9)
	28.8 (24.6–33.0)
	20.8 (19.3–22.4)
	16.8 (13.7–20.0)
	15.6 (12.3–18.9)
	16.1 (13.6–18.5)
	<0.001
	0.5 (-4.0 to 4.9)
	0.835

	Southa
	14.5 (12.3–16.6)
	12.7 (11.7–13.7)
	14.1 (12.7–15.5)
	7.1 (5.9–8.3)
	10.7 (8.9–12.4)
	11.0 (9.4–12.7)
	<0.001
	0.3 (-2.4 to 3.1)
	0.806

	Fasting plasma glucose ≥ 126 mg/dL (individuals without diabetes)
	
	
	
	
	
	

	N
	23,524
	25,160
	27,326
	23,274
	23,820
	27,083
	
	
	

	Overalla
	5.8 (5.1–6.4)
	4.6 (3.8–5.5)
	7.3 (6.4–8.2)
	4.0 (3.1–4.8)
	4.5 (3.8–5.2)
	3.9 (3.6–4.3)
	<0.001
	-0.6 (-1.3 to 0.2)
	0.121

	Northa
	3.9 (3.1–4.7)
	3.0 (2.3–3.7)
	4.9 (4.2–5.6)
	2.3 (2.1–2.6)
	3.5 (2.9–4)
	3.6 (3.1–4.1)
	0.692
	0.2 (-0.5 to 0.8)
	0.632

	Centrala
	6.2 (5.1–7.2)
	6.1 (5.2–6.9)
	9.5 (7.7–11.3)
	4.1 (3.4–4.9)
	5.0 (4.0–6.1)
	3.9 (3.3–4.5)
	<0.001
	-1.1 (-2.4 to 0.1)
	0.070

	Northeasta
	6.9 (5.5–8.4)
	5.1 (4.3–6.0)
	7.7 (7.0–8.4)
	5.7 (4.9–6.6)
	5.2 (3.7–6.7)
	4.5 (3.9–5.1)
	<0.001
	-0.7 (-2.5 to 1.0)
	0.401

	Southa
	6.0 (4.7–7.4)
	5.0 (3.6–6.4)
	7.4 (6.7–8.1)
	3.4 (2.5–4.4)
	3.9 (2.6–5.3)
	3.4 (2.6–4.2)
	<0.001
	-0.6 (-1.5 to 0.4)
	0.255


aAge- and sex- adjusted for study population in 2015
bAbsolute prevalence change = prevalence 2018 – prevalence 2015.  P-value for null hypothesis: absolute prevalence change = 0
cBlood pressure ≥130/80 mmHg (individuals aged <65), Blood pressure ≥140/80 mmHg (individuals aged ≥65)
CVD: cardiovascular disease, BP: blood pressure, LDL: low-density lipoprotein, HDL: high-density lipoprotein, CI: confidence interval

Table S6. Trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand (2011-2018), by geographical reion (continue)
	CVD Risk factors
	Weighted prevalence, % (95 CI)a
	P-trend
	Absolute Prevalence Change, 2015-2018b

	
	2011
	2012
	2013
	2014
	2015
	2018
	
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	
	𝚫 % (95% CI)
	p-value

	Fasting plasma glucose ≥ 126 mg/dL (individuals with diabetes)
	
	
	
	
	
	

	N
	8,220
	7,374
	6,168
	3,875
	3,990
	5,280
	
	
	

	Overalla
	62.5 (60.6–64.5)
	64.7 (63.0–66.5)
	62.1 (59.8–64.4)
	61.6 (57.9–65.3)
	62.5 (59.5–65.4)
	64.1 (61.5–66.6)
	0.707
	1.6 (-2.6 to 5.8)
	0.457

	Northa
	57.2 (53.2–61.3)
	61.9 (58.2–65.7)
	57.1 (54.6–59.6)
	55.8 (51.9–59.8)
	62.4 (58.3–66.5)
	60.1 (52.4–67.9)
	0.645
	-2.3 (-11.5 to 6.9)
	0.619

	Centrala
	62.1 (59.4–64.9)
	63.7 (61.5–65.9)
	60.2 (57.4–63.0)
	59.9 (55.3–64.5)
	58.2 (54.6–61.7)
	63.0 (58.4–67.6)
	0.885
	4.8 (-2.5 to 12.1)
	0.198

	Northeasta
	64.8 (61.0–68.6)
	67.0 (65.3–68.6)
	67.2 (64.6–69.8)
	66.8 (63.1–70.5)
	66.3 (59.1–73.5)
	66.7 (63.7–69.8)
	0.761
	0.4 (-8.1 to 9.0)
	0.924

	Southa
	67.4 (63.4–71.4)
	61.5 (58.5–64.4)
	63.0 (54.3–71.7)
	62.0 (57.1–66.8)
	63.5 (57.8–69.2)
	65.3 (60.3–70.3)
	0.449
	1.8 (-8.2 to 11.7)
	0.727


aAge- and sex- adjusted for study population in 2015
bAbsolute prevalence change = prevalence 2018 – prevalence 2015.  P-value for null hypothesis: absolute prevalence change = 0
cBlood pressure ≥130/80 mmHg (individuals aged <65), Blood pressure ≥140/80 mmHg (individuals aged ≥65)
CVD: cardiovascular disease, BP: blood pressure, LDL: low-density lipoprotein, HDL: high-density lipoprotein, CI: confidence interval


Table S7. Sensitivity analysis to evaluate trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand, 2011-2018
	CVD risk factors
	Weighted prevalence, % (95 CI)
	P-trend

	
	2011
	2012
	2013
	2014
	2015
	2018
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	

	Current smoker
	
	
	
	
	
	

	N
	33,406
	35,148
	36,638
	30,855
	30,415
	35,315
	

	Primary analysis
	4.9 (4.4–5.4)
	5.8 (5.3–6.3)
	5.0 (4.5–5.4)
	5.0 (4.4–5.6)
	4.6 (4.2–5)
	3.7 (3.4–4.0)
	<0.001

	Sensitivity analysis (IPAW)
	4.9 (4.4–5.4)
	5.8 (5.3–6.3)
	5.0 (4.5–5.5)
	5.1 (4.5–5.7)
	4.6 (4.2–5)
	3.8 (3.5–4.1)
	<0.001

	Systolic BP ≥ 140 mmHg
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	

	Primary analysis
	30.8 (28.2–33.3)
	29.4 (27.2–31.7)
	28.8 (26.7–30.8)
	29.2 (27–31.4)
	32.5 (30.0–34.9)
	30.0 (28.0–32.0)
	0.432

	Sensitivity analysis (IPAW)
	30.8 (28.2–33.4)
	29.4 (27.2–31.7)
	28.8 (26.7–30.8)
	29.2 (27–31.4)
	32.5 (30.0–34.9)
	30.0 (28.0–32.0)
	0.432

	Diastolic BP ≥ 90 mmHg
	
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	

	Primary analysis
	12.8 (11.9–13.8)
	11.5 (10.4–12.6)
	11.3 (10.5–12.2)
	11.7 (10.8–12.6)
	12.9 (12–13.9)
	10.8 (10.3–11.4)
	0.077

	Sensitivity analysis (IPAW)
	12.8 (11.9–13.8)
	11.5 (10.4–12.6)
	11.3 (10.5–12.2)
	11.7 (10.8–12.6)
	12.9 (12–13.9)
	10.8 (10.3–11.4)
	0.077

	Uncontrolled hypertension (≥ 140/90 mmHg) 
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	

	Primary analysis
	34.8 (32.3–37.2)
	33.1 (30.9–35.3)
	32.4 (30.4–34.4)
	33.0 (30.9–35.1)
	36.5 (34.1–38.9)
	33.2 (31.3–35.1)
	0.773

	Sensitivity analysis (IPAW)
	34.8 (32.3–37.2)
	33.1 (30.9–35.3)
	32.4 (30.4–34.4)
	33.0 (30.9–35.1)
	36.5 (34.1–38.9)
	33.2 (31.3–35.2)
	0.773

	Uncontrolled hypertension (Optimal target)a 
	
	
	
	
	

	N
	42,283
	41,241
	40,813
	33,216
	32,291
	36,050
	

	Primary analysis
	59.7 (58.1–61.3)
	58.6 (57.0–60.2)
	57.5 (56.1–59.0)
	59.3 (57.8–60.8)
	62.6 (61.3–63.9)
	62.6 (61.5–63.8)
	<0.001

	Sensitivity analysis (IPAW)
	59.7 (58.1–61.3)
	58.6 (57.0–60.2)
	57.5 (56.1–59.0)
	59.3 (57.7–60.8)
	62.6 (61.3–63.9)
	62.6 (61.5–63.8)
	<0.001

	Body mass index ≥ 25 kg/m2
	
	
	
	
	
	

	N
	38,272
	38,381
	38,278
	31,764
	31,174
	35,627
	

	Primary analysis
	44.9 (42.5–47.3)
	44.9 (42.3–47.5)
	45.6 (43.2–48.0)
	45.2 (42.6–47.8)
	46.4 (44.7–48.2)
	48.1 (46.3–49.8)
	<0.001

	Sensitivity analysis (IPAW)
	45.0 (42.5–47.5)
	45.0 (42.4–47.5)
	45.8 (43.4–48.2)
	45.2 (42.6–47.9)
	46.5 (44.7–48.3)
	48.1 (46.3–49.9)
	<0.001

	Total cholesterol ≥ 200 mg/dL
	
	
	
	
	
	

	N
	32,857
	32,860
	33,096
	26,719
	26,399
	31,502
	

	Primary analysis
	39.3 (37.7–40.9)
	39.3 (38.0–40.7)
	40.0 (38.6–41.5)
	41.3 (40.0–42.6)
	39.9 (38.2–41.5)
	37.5 (35.0–39.9)
	0.157

	Sensitivity analysis (IPAW)
	39.2 (37.6–40.8)
	39.3 (37.9–40.6)
	39.9 (38.5–41.3)
	41.2 (39.9–42.5)
	39.8 (38.1–41.6)
	37.6 (34.8–40.4)
	0.274

	Triglyceride ≥ 150 mg/dL
	
	
	
	
	
	

	N
	34,529
	34,500
	34,740
	28,191
	27,797
	32,444
	

	Primary analysis
	42.8 (40.9–44.8)
	41.9 (40.0–43.8)
	40.7 (39.1–42.4)
	41.2 (38.8–43.5)
	37.7 (36.1–39.4)
	36.7 (35.5–37.9)
	<0.001

	Sensitivity analysis (IPAW)
	42.7 (40.7–44.7)
	41.7 (39.8–43.7)
	40.6 (38.9–42.3)
	41.0 (38.6–43.4)
	37.7 (36.0–39.3)
	36.7 (35.5–37.9)
	<0.001

	LDL cholesterol  ≥ 100 mg/dL
	
	
	
	
	
	

	N
	32,846
	33,257
	34,163
	28,076
	27,893
	33,415
	

	Primary analysis (IPAW)
	63.3 (61.9–64.7)
	63.2 (61.6–64.9)
	63.5 (62.2–64.8)
	63.6 (61.9–65.3)
	63.6 (62.0–65.2)
	60.1 (57.7–62.6)
	0.018

	Sensitivity analysis (IPAW)
	63.3 (61.9–64.7)
	63.3 (61.7–64.9)
	63.5 (62.2–64.8)
	63.7 (61.9–65.4)
	63.7 (62.1–65.3)
	60.4 (57.6–63.3)
	0.055


aBlood pressure ≥130/80 mmHg (individuals aged <65), Blood pressure ≥140/80 mmHg (individuals aged ≥65)
CVD: cardiovascular disease, BP: blood pressure,  LDL: low-density lipoprotein, HDL: high-density lipoprotein, SE: standard error, CI: confidence interval, IPAW: inverse probability attrition weight
Table S7. Sensitivity analysis to evaluate trends in prevalence of cardiovascular disease risk factors among people with hypertension in Thailand, 2011-2018 (continue)

	CVD risk factors
	Weighted prevalence, % (95 CI)
	P-trend

	
	2011
	2012
	2013
	2014
	2015
	2018
	

	
	N = 42,652
	N = 41,268
	N = 40,839
	N = 33,227
	N = 32,302
	N = 36,132
	

	HDL cholesterol  < 50 mg/dL in women, < 40 mg/dl in men
	
	
	
	

	N
	30,903
	31,006
	31,565
	25,358
	24,752
	30,065
	

	Primary analysis
	46.6 (43.7–49.4)
	46.8 (42.9–50.6)
	42.9 (40.7–45.0)
	41.9 (39.4–44.3)
	39.0 (36.6–41.5)
	35.8 (32.7–38.9)
	<0.001

	Sensitivity analysis (IPAW)
	46.1 (43.0–49.2)
	46.4 (42.5–50.3)
	42.5 (40.2–44.9)
	41.6 (38.9–44.2)
	38.6 (35.7–41.4)
	35.1 (31.2–39.1)
	<0.001

	Fasting plasma glucose ≥ 126 mg/dL
	
	
	
	
	

	N
	31,744
	32,534
	33,494
	27,149
	27,810
	32,363
	

	Primary analysis
	21.8 (17.4–26.2)
	18.7 (14.1–23.3)
	17.0 (15.1–18.9)
	12.5 (9.8–15.3)
	13.5 (11.5–15.5)
	13.9 (12.5–15.2)
	<0.001

	Sensitivity analysis (IPAW)
	20.8 (16.5–25.2)
	17.7 (13.4–22.0)
	16.3 (14.4–18.1)
	11.8 (9.3–14.4)
	12.8 (10.9–14.7)
	13.1 (11.8–14.3)
	<0.001

	Fasting plasma glucose ≥ 126 mg/dL (individuals without diabetes)
	
	
	
	

	N
	23,524
	25,160
	27,326
	23,274
	23,820
	27,083
	

	Primary analysis
	5.8 (5.1–6.4)
	4.6 (3.8–5.5)
	7.3 (6.4–8.2)
	4.0 (3.1–4.8)
	4.5 (3.8–5.2)
	3.9 (3.6–4.3)
	<0.001

	Sensitivity analysis (IPAW)
	5.8 (5.1–6.5)
	4.7 (3.8–5.5)
	7.3 (6.4–8.3)
	4.0 (3.1–4.9)
	4.6 (3.8–5.3)
	4.0 (3.7–4.3)
	<0.001

	Fasting plasma glucose ≥ 126 mg/dL (individuals with diabetes)
	
	
	
	

	N
	8,220
	7,374
	6,168
	3,875
	3,990
	5,280
	

	Primary analysis
	62.5 (60.6–64.5)
	64.7 (63.0–66.5)
	62.1 (59.8–64.4)
	61.6 (57.9–65.3)
	62.5 (59.5–65.4)
	64.1 (61.5–66.6)
	0.707

	Sensitivity analysis (IPAW)
	62.5 (60.6–64.4)
	64.7 (62.9–66.5)
	62.2 (59.9–64.4)
	61.6 (57.8–65.3)
	62.5 (59.6–65.5)
	64.0 (61.4–66.6)
	0.126


aBlood pressure ≥130/80 mmHg (individuals aged <65), Blood pressure ≥140/80 mmHg (individuals aged ≥65)
CVD: cardiovascular disease, BP: blood pressure,  LDL: low-density lipoprotein, HDL: high-density lipoprotein, SE: standard error, CI: confidence interval, IPAW: inverse probability attrition weight



Table S8. Sensitivity analysis to evaluate trends in prevalence of high or very high predicted 10-year cardiovascular disease risk using 2019 World Health Organization CVD risk score among people with hypertension aged 40–74 years (2011-2018)

	Year
	Weighted Prevalence, % (95% CI)
	P-trend

	
	2011
	2012
	2013
	2014
	2015
	2018
	

	
	31,061
	31,827
	31,343
	23,880
	23,322
	25,886
	

	Non-laboratory-based 

	N
	22,411
	25,873
	26,809
	21,535
	21,486
	25,091
	

	Primary analysis
	1.6 (1.3–1.8)
	1.5 (1.3–1.7)
	1.4 (1.1–1.7)
	1.6 (1.4–1.8)
	1.7 (1.5–1.9)
	1.5 (1.3–1.8)
	0.499

	Sensitivity analysis (IPAW)
	1.6 (1.3–1.9)
	1.5 (1.3–1.7)
	1.4 (1.1–1.7)
	1.6 (1.4–1.8)
	1.8 (1.6–2)
	1.5 (1.3–1.8)
	0.410

	Laboratory-based

	N
	19,062
	22,251
	23,235
	18,053
	18,243
	22,198
	

	Primary analysis
	3.1 (2.4–3.8)
	2.9 (2.2–3.5)
	2.3 (1.9–2.7)
	2.6 (2.2–3.0)
	2.4 (2.1–2.8)
	2.5 (2.1–3.0)
	0.190

	Sensitivity analysis (IPAW)
	3.2 (2.4–4.0)
	2.9 (2.2–3.5)
	2.3 (1.9–2.7)
	2.6 (2.2–3.0)
	2.5 (2.1–2.9)
	2.6 (2.1–3.1)
	0.262


IPAW: inverse probability attrition weight


Table S9. Absolute changes in mean predicted 10-year CVD risk, using the 2019 World Health Organization CVD risk score based on applying optimal levels for five CVD risk factors among Thai people with hypertension aged 40 to 74 years without a history of CVD in 2018

	Year
	Absolute Change in Mean Predicted 10-y CVD Risk, % (95% CI)

	
	Eliminate Smoking
	BMI < 25 kg/m2
	SBP <120 mmHg
	TC<4 mmol/l
	Diabetes prevention
	Improve All Risk Factors

	Non-laboratory-based 

	Overall
	-0.2 (-0.2 to -0.2)
	-0.3 (-0.4 to -0.3)
	-2.2 (-2.3 to -2.2)
	N/A
	N/A
	-2.6 (-2.7 to -2.6)

	Sex
	
	
	
	
	
	

	Men
	-0.4 (-0.4 to -0.4)
	-0.5 (-0.5 to -0.4)
	-2.8 (-2.9 to -2.8)
	N/A
	N/A
	-3.4 (-3.4 to -3.3)

	Women 
	0.0 (0.0 to 0.0)
	-0.3 (-0.3 to -0.3)
	-1.9 (-1.9 to -1.9)
	N/A
	N/A
	-2.2 (-2.2 to -2.2)

	Laboratory-based 

	Overall
	-0.2 (-0.2 to -0.1)
	N/A
	-2.1 (-2.1 to -2.1)
	-0.9 (-0.9 to -0.9)
	-0.8 (-0.8 to -0.7)
	-3.5 (-3.5 to -3.4)

	Sex
	
	
	
	
	
	

	Men
	-0.4 (-0.4 to -0.4)
	N/A
	-2.7 (-2.7 to -2.6)
	-1.3 (-1.4 to -1.3)
	-0.7 (-0.7 to -0.7)
	-4.3 (-4.4 to -4.3)

	Women 
	0.0 (0.0 to 0.0)
	N/A
	-1.8 (-1.8 to -1.8)
	-0.6 (-0.6 to -0.6)
	-0.8 (-0.8 to -0.8)
	-3.0 (-3.0 to -2.9)


CVD: cardiovascular disease, BMI: body mass index, SBP: systolic blood pressure, TC: total cholesterol, CI: confidence interval



Table S10. Absolute changes in prevalence of high to very high (≥20%) predicted 10-year CVD risk, using the 2019 World Health Organization CVD risk score based on applying optimal levels for five CVD risk factors among Thai people with hypertension aged 40 to 74 years without a history of CVD in 2018 

	Year
	Absolute Change in Prevalence of High to Very High Predicted 10-y CVD Risk, % (95% CI)

	
	Eliminate Smoking
	BMI < 25 kg/m2
	SBP <120 mmHg
	TC<4 mmol/l
	Diabetes prevention
	Improve All Risk Factors

	Non-laboratory-based 

	Overall
	-0.4 (-0.6 to -0.2)
	-0.7 (-0.9 to -0.5)
	-1.5 (-1.7 to -1.4)
	N/A
	N/A
	-1.5 (-1.7 to -1.4)

	Sex
	
	
	
	
	
	

	Men
	-1.1 (-1.6 to -0.6)
	-1.8 (-2.3 to -1.3)
	-3.9 (-4.3 to -3.5)
	N/A
	N/A
	-3.9 (-4.3 to -3.5)

	Women 
	0.0 (-0.1 to 0.1)
	0.0 (-0.1 to 0.1)
	-0.2 (-0.2 to -0.1)
	N/A
	N/A
	-0.2 (-0.2 to -0.1)

	Laboratory-based 

	Overall
	-0.4 (-0.7 to -0.1)
	N/A
	-2.3 (-2.5 to -2.1)
	-1.1 (-1.3 to -0.8)
	-1.5 (-1.8 to -1.3)
	-2.4 (-2.6 to -2.2)

	Sex
	
	
	
	
	
	

	Men
	-1.0 (-1.6 to -0.4)
	N/A
	-3.9 (-4.3 to -3.4)
	-2.4 (-2.9 to -1.9)
	-1.9 (-2.5 to -1.4)
	-4.1 (-4.5 to -3.6)

	Women 
	0.0 (-0.3 to 0.2)
	N/A
	-1.4 (-1.6 to -1.2)
	-0.3 (-0.6 to 0.0)
	-1.3 (-1.5 to -1.1)
	-1.4 (-1.6 to -1.2)


CVD: cardiovascular disease, BMI: body mass index, SBP: systolic blood pressure, TC: total cholesterol, CI: confidence interval




Table S11. Absolute changes in prevalence of moderate to very high (≥10%) predicted 10-year CVD risk, using the 2019 World Health Organization CVD risk score based on applying optimal levels for five CVD risk factors among Thai people with hypertension aged 40 to 74 years without a history of CVD in 2018 

	Year
	Absolute Change in Prevalence of Moderate to Very High Predicted 10-y CVD Risk, % (95% CI)

	
	Eliminate Smoking
	BMI < 25 kg/m2
	SBP <120 mmHg
	TC<4 mmol/l
	Diabetes prevention
	Improve All Risk Factors

	Non-laboratory-based 

	Overall
	-1.2 (-2 to -0.3)
	-1.4 (-2.2 to -0.6)
	-14.7 (-15.4 to -13.9)
	N/A
	N/A
	-16.2 (-16.9 to -15.4)

	Sex
	
	
	
	
	
	

	Men
	-2.8 (-4.3 to -1.4)
	-1.3 (-2.7 to 0.2)
	-24.7 (-26 to -23.3)
	N/A
	N/A
	-28.6 (-29.8 to -27.3)

	Women 
	-0.2 (-1.1 to 0.8)
	-1.5 (-2.4 to -0.6)
	-8.8 (-9.7 to -7.9)
	N/A
	N/A
	-8.9 (-9.8 to -8.0)

	Laboratory-based 

	Overall
	-1.1 (-2 to -0.2)
	N/A
	-16.9 (-17.7 to -16.1)
	-8.3 (-9.1 to -7.4)
	-6.0 (-6.9 to -5.2)
	-27.4 (-28.1 to -26.7)

	Sex
	
	
	
	
	
	

	Men
	-2.6 (-4.2 to -1.1)
	N/A
	-19.5 (-20.9 to -18.0)
	-12.3 (-13.7 to -10.8)
	-5.0 (-6.5 to -3.5)
	-27.0 (-28.4 to -25.7)

	Women 
	-0.2 (-1.2 to 0.9)
	N/A
	-15.4 (-16.3 to -14.5)
	-6.6 (-7.6 to -5.6)
	-5.9 (-6.9 to -4.9)
	-27.7 (-28.4 to -26.9)


CVD: cardiovascular disease, BMI: body mass index, SBP: systolic blood pressure, TC: total cholesterol, CI: confidence interval

Table S12. Pearson’s correlation coefficient of the predicted 10-year CVD risk using the non-laboratory-based and laboratory-based 2019 World Health Organization CVD risk score

	 
	N
	Mean (SE)
	Correlation coefficient (95% CI)*
	p-value

	
	
	Non-laboratory
	Laboratory
	
	

	Overall
	119134
	7.8 (0.1)
	8.0 (0.1)
	0.898 (0.896–0.899)
	<0.001

	Men
	41542
	9.5 (0.1)
	9.6 (0.1)
	0.903 (0.901–0.905)
	<0.001

	Women
	77592
	6.9 (0.1)
	7.2 (0.1)
	0.882 (0.880–0.883)
	<0.001

	Age 40-59 years
	54502
	4.3 (0.0)
	4.6 (0.0)
	0.769 (0.766–0.773)
	<0.001

	Age 60-74 years
	64632
	10.6 (0.0)
	10.9 (0.1)
	0.828 (0.826–0.831)
	<0.001

	North
	32233
	7.5 (0.1)
	7.6 (0.2)
	0.911 (0.909–0.913)
	<0.001

	Central
	35792
	7.9 (0.1)
	8.2 (0.1)
	0.895 (0.893–0.897)
	<0.001

	Northeast
	32068
	7.6 (0.0)
	8.1 (0.1)
	0.879 (0.876–0.881)
	<0.001

	South
	19041
	8.1 (0.1)
	8.2 (0.1)
	0.917 (0.915–0.919)
	<0.001

	Diabetes
	21,384
	7.8 (0.1)
	11.8 (0.2)
	0.955 (0.953–0.956)
	<0.001

	No history of diabetes
	97,750
	7.8 (0.1)
	7.2 (0.1)
	0.974 (0.974–0.974)
	<0.001

	BMI ≥ 25 kg/m2
	61,057
	7.4 (0.1)
	7.5 (0.1)
	0.889 (0.887–0.891)
	<0.001

	BMI < 25 kg/m2
	58,077
	8.1 (0.1)
	8.6 (0.1)
	0.905 (0.904–0.907)
	<0.001


CVD: cardiovascular disease, SE: standard error, CI: confidence interval
The correlation coefficient was classified as very strong (r = 0.90–1.00), strong (r = 0.70–0.89), moderate (r = 0.40–0.69), weak (r = 0.10–0.39), and negligible correlation (r = 0.00–0.09)
Table S13. Agreement between the non-laboratory-based and laboratory-based 2019 World Health Organization CVD risk score according to the grouped risk 
	Non-laboratory-based risk category
	Laboratory-based risk category
	Agreement (%) 
	Kappa (SE)*

	
	Very low 
n (%)
	Low
n (%)
	Moderate
n (%)
	High
n (%)
	Very high
n (%)
	Total N
	
	

	Overall
	 
	 
	 
	 
	 
	 
	78.0
	0.671 (0.0)

	Very low
	25818 (21.7)
	4621 (3.9)
	67 (0.1)
	0
	0
	30506
	
	

	Low
	7161 (6.0)
	38251 (32.1)
	7573 (6.4)
	3 (0.0)
	0
	52988
	
	

	Moderate
	1 (0.0)
	4061 (3.4)
	28036 (23.5)
	1816 (1.5)
	27 (0.0)
	33941
	
	

	High
	0
	0
	715 (0.6)
	847 (0.7)
	89 (0.1)
	1651
	
	

	Very high
	0
	0
	0
	26 (0.0)
	22 (0.0)
	48
	
	

	Total N
	32980
	46933
	36391
	2692
	138
	119134
	
	

	Men
	 
	 
	 
	 
	 
	 
	80.4
	0.700 (0.0)

	Very low
	6205 (14.9)
	1420 (3.4)
	39 (0.1)
	0
	0
	7664
	
	

	Low
	716 (1.7)
	12570 (30.3)
	2120 (5.1)
	2 (0.0)
	0
	15408
	
	

	Moderate
	1 (0.0)
	2154 (5.2)
	13823 (33.3)
	893 (2.1)
	24 (0.1)
	16895
	
	

	High
	0
	0
	670 (1.6)
	781 (1.9)
	77 (0.2)
	1528
	
	

	Very high
	0
	0
	0
	25 (0.1)
	22 (0.1)
	47
	
	

	Total N
	6922
	16144
	16652
	1701
	123
	41542
	
	

	Women
	 
	 
	 
	 
	 
	 
	76.8
	0.644 (0.0)

	Very low
	19613 (25.3)
	3201 (4.1)
	28 (0.0)
	0
	0
	22842
	
	

	Low
	6445 (8.3)
	25681 (33.1)
	5453 (7.0)
	1 (0.0)
	0
	37580
	
	

	Moderate
	0
	1907 (2.5)
	14213 (18.3)
	923 (1.2)
	3 (0.0)
	17046
	
	

	High
	0
	0
	45 (0.1)
	66 (0.1)
	12 (0.0)
	123
	
	

	Very high
	0
	0
	0
	1 (0.0)
	0
	1
	
	

	Total N
	26058
	30789
	19739
	991
	15
	77592
	
	

	Age 40-59 years
	
	
	
	
	
	
	74.4
	0.505 (0.0)

	        Very low
	25818 (47.4)
	4621 (8.5)
	67 (0.1)
	0
	0
	30506
	
	

	Low
	6887 (12.6)
	14012 (25.7)
	1904 (3.5)
	3 (0.0)
	0
	22806
	
	

	Moderate
	1 (0.0)
	396 (0.7)
	712 (1.3)
	56 (0.1)
	2 (0.0)
	1167
	
	

	High
	0
	0
	11 (0.0)
	5 (0.0)
	6 (0.0)
	22
	
	

	Very high
	0
	0
	0
	1 (0.0)
	0
	1
	
	

	Total N
	32706
	19029
	2694
	65
	8
	54502
	
	

	Age 60-74 years
	
	
	
	
	
	
	81.1
	0.646 (0.0)

	Very low
	0
	0
	0
	0
	0
	0
	
	

	Low
	274 (0.4)
	24239 (37.5)
	5669 (8.8)
	0
	0
	30182
	
	

	Moderate
	0
	3665 (5.7)
	27324 (42.3)
	1760 (2.7)
	25 (0.0)
	32774
	
	

	High
	0
	0
	704 (1.1)
	842 (1.3)
	83 (0.1)
	1629
	
	

	Very high
	0
	0
	0
	25 (0.0)
	22 (0.0)
	47
	
	

	Total N
	274
	27904
	33697
	2627
	130
	64632
	
	


SE: standard error
Predicted 10-year CVD risk categories: Very Low (<5%), Low (5-<10%), Moderate (10-<20%), High (20-<30%), and Very High (≥30%)
*The kappa agreement was classified as almost perfect (kappa = 0.81–0.99), substantial (kappa = 0.61–0.80), moderate (kappa = 0.41–0.60), fair (kappa = 0.21–0.40), slight (kappa = 0.01–0.2), and less than chance agreement (kappa <0)


Table S13. Agreement between the non-laboratory-based and laboratory-based 2019 World Health Organization CVD risk score according to the grouped risk (continue)
	Non-laboratory-based risk category
	Laboratory-based risk category, n (%)
	Agreement (%) 
	Kappa (SE)*

	
	Very low 
n (%)
	Low
n (%)
	Moderate
n (%)
	High
n (%)
	Very high
n (%)
	Total N
	
	

	North
	
	
	
	
	
	
	80.3
	0.703 (0.0)

	Very low
	7669 (23.8)
	1060 (3.3)
	12 (0.0)
	0
	0
	8741
	
	

	Low
	2044 (6.3)
	10817 (33.6)
	1535 (4.8)
	0
	0
	14396
	
	

	Moderate
	0
	1128 (3.5)
	7202 (22.3)
	342 (1.1)
	8 (0.0)
	8680
	
	

	High
	0
	0
	198 (0.6)
	196 (0.6)
	14 (0.0)
	408
	
	

	Very high
	0
	0
	0
	5 (0.0)
	3 (0.0)
	8
	
	

	Total N
	9713
	13005
	8947
	543
	25
	32233
	
	

	Central
	
	
	
	
	
	
	77.7
	0.665 (0.0)

	Very low
	7325 (20.5)
	1384 (3.9)
	15 (0.0)
	0
	0
	8724
	
	

	Low
	2122 (5.9)
	11330 (31.7)
	2379 (6.6)
	0
	0
	15831
	
	

	Moderate
	1 (0.0)
	1213 (3.4)
	8863 (24.8)
	622 (1.7)
	4 (0.0)
	10703
	
	

	High
	0
	0
	212 (0.6)
	266 (0.7)
	36 (0.1)
	514
	
	

	Very high
	0
	0
	0
	10 (0.0)
	10 (0.0)
	20
	
	

	Total N
	9448
	13927
	11469
	898
	50
	35792
	
	

	Northeast
	
	
	
	
	
	
	74.8
	0.621 (0.0)

	Very low
	6849 (21.4)
	1648 (5.1)
	34 (0.1)
	0
	0
	8531
	
	

	Low
	1824 (5.7)
	9886 (30.8)
	2765 (8.6)
	2 (0.0)
	0
	14477
	
	

	Moderate
	0
	1069 (3.3)
	7037 (21.9)
	553 (1.7)
	11 (0.0)
	8670
	
	

	High
	0
	0
	163 (0.5)
	201 (0.6)
	21 (0.1)
	385
	
	

	Very high
	0
	0
	0
	2 (0.0)
	3 (0.0)
	5
	
	

	Total N
	8673
	12603
	9999
	758
	35
	32068
	
	

	South
	
	
	
	
	
	
	80.4
	0.708 (0.0)

	Very low
	3975 (20.9)
	529 (2.8)
	6 (0)
	0 (0)
	0 (0)
	4510
	
	

	Low
	1171 (6.1)
	6218 (32.7)
	894 (4.7)
	1 (0.0)
	0 (0)
	8284
	
	

	Moderate
	0
	651 (3.4)
	4934 (25.9)
	299 (1.6)
	4 (0.0)
	5888
	
	

	High
	0
	0
	142 (0.7)
	184 (1)
	18 (0.1)
	344
	
	

	Very high
	0
	0
	0
	9 (0.0)
	6 (0.0)
	15
	
	

	Total N
	5146
	7398
	5976
	493
	28
	19041
	
	


SE: standard error
Predicted 10-year CVD risk categories: Very Low (<5%), Low (5-<10%), Moderate (10-<20%), High (20-<30%), and Very High (≥30%)
*The kappa agreement was classified as almost perfect (kappa = 0.81–0.99), substantial (kappa = 0.61–0.80), moderate (kappa = 0.41–0.60), fair (kappa = 0.21–0.40), slight (kappa = 0.01–0.2), and less than chance agreement (kappa <0)


Table S13. Agreement between the non-laboratory-based and laboratory-based 2019 World Health Organization CVD risk score according to the grouped risk (continue)

	Non-laboratory-based risk category
	Laboratory-based risk category, n (%)
	Agreement (%) 
	Kappa (SE)*

	
	Very low 
n (%)
	Low
n (%)
	Moderate
n (%)
	High
n (%)
	Very high
n (%)
	Total N
	
	

	Diabetes
	
	
	
	
	
	
	41.4
	0.138 (0.0)

	Very low
	996 (4.7)
	3934 (18.4)
	67 (0.3)
	0
	0
	4,997
	
	

	Low
	0
	3226 (15.1)
	6867 (32.1)
	3 (0.0)
	0
	10,096
	
	

	Moderate
	0
	0
	4440 (20.8)
	1560 (7.3)
	27 (0.1)
	6,027
	
	

	High
	0
	0
	1 (0.0)
	177 (0.8)
	75 (0.4)
	253
	
	

	Very high
	0
	0
	0
	2 (0.0)
	9 (0.0)
	11
	
	

	Total N
	996
	7,160
	11,375
	1,742
	111
	21,384
	
	

	No history of diabetes
	
	
	
	
	
	86.1
	0.790 (0.0)

	Very low
	24822 (25.4)
	687 (0.7)
	0
	0
	0
	25,509
	
	

	Low
	7161 (7.3)
	35025 (35.8)
	706 (0.7)
	0
	0
	42,892
	
	

	Moderate
	1 (0.0)
	4061 (4.2)
	23596 (24.1)
	256 (0.3)
	0
	27,914
	
	

	High
	0
	0
	714 (0.7)
	670 (0.7)
	14 (0.0)
	1,398
	
	

	Very high
	0
	0
	0
	24 (0.0)
	13 (0.0)
	37
	
	

	Total N
	31,984
	39,773
	25,016
	950
	27
	97,750
	
	

	BMI ≥ 25 kg/m2
	
	
	
	
	
	75.1
	0.624 (0.0)

	Very low
	14845 (24.3)
	2638 (4.3)
	19 (0.0)
	0
	0
	17,502
	
	

	Low
	4930 (8.1)
	19447 (31.9)
	4000 (6.6)
	0
	0
	28,377
	
	

	Moderate
	1 (0.0)
	2287 (3.7)
	11128 (18.2)
	713 (1.2)
	5 (0.0)
	14,134
	
	

	High
	0
	0
	560 (0.9)
	415 (0.7)
	41 (0.1)
	1,016
	
	

	Very high
	0
	0
	0
	17 (0.0)
	11 (0.0)
	28
	
	

	Total N
	19,776
	24,372
	15,707
	1,145
	57
	61,057
	
	

	BMI < 25 kg/m2
	
	
	
	
	
	81.2
	0.716 (0.0)

	Very low
	10973 (18.9)
	1983 (3.4)
	48 (0.1)
	0
	0
	13,004
	
	

	Low
	2231 (3.8)
	18804 (32.4)
	3573 (6.2)
	3 (0.0)
	0
	24,611
	
	

	Moderate
	0
	1774 (3.1)
	16908 (29.1)
	1103 (1.9)
	22 (0.0)
	19,807
	
	

	High
	0
	0
	155 (0.3)
	432 (0.7)
	48 (0.1)
	635
	
	

	Very high
	0
	0
	0
	9 (0.0)
	11 (0.0)
	20
	
	

	Total N
	13,204
	22,561
	20,684
	1,547
	81
	58,077
	
	


SE: standard error
Predicted 10-year CVD risk categories: Very Low (<5%), Low (5-<10%), Moderate (10-<20%), High (20-<30%), and Very High (≥30%)
*The kappa agreement was classified as almost perfect (kappa = 0.81–0.99), substantial (kappa = 0.61–0.80), moderate (kappa = 0.41–0.60), fair (kappa = 0.21–0.40), slight (kappa = 0.01–0.2), and less than chance agreement (kappa <0)


Table S14. Diagnostic performance and clinical concordance of the non-laboratory-based model relative to the laboratory-based 2019 World Health Organization CVD risk score (n = 119,134)

	Metric
	Moderate-to-Very High Risk (≥10%)
	High or Very High Risk (≥20%)

	Sensitivity (95% CI)
	80.5% (80.1%–80.9%)
	34.8% (33.0%–36.6%)

	Specificity (95% CI)
	94.9% (94.8%–95.1%)
	99.4% (99.3%–99.4%)

	Positive Predictive Value (95% CI)
	88.6% (88.3%–88.9%)
	57.9% (55.5%–60.3%)

	Negative Predictive Value (95% CI)
	90.8% (90.6%–91.0%)
	98.4% (98.4%–98.5%)

	Positive Likelihood Ratio (95% CI)
	15.8 (15.37–16.33)
	56.7 (51.75–61.81)

	Negative Likelihood Ratio (95% CI)
	0.21 (0.20–0.21)
	0.66 (0.64–0.67)

	ROC Area (95% CI)
	0.88 (0.88–0.88)
	0.67 (0.66–0.68)
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