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Table S1. Prevalence of isolated systolic hypertension and isolated diastolic hypertension, by age and sex

Isolated systolic Isolated diastolic Both Controlled All

Age at entry SBP (mmHg): >=140 <140 >=140 <140

 (years) DBP(mmHg): and <90 and >=90 and >=90 and <90

Male

  35-39 9291 3.1 6.8 6.8 2.2 18.9

  40-49 16 774 4.1 8.4 10.4 3.5 26.4

  50-59 15 347 5.2 9.4 14.9 5.4 34.9

  60-69 11 192 7.7 8.9 18.6 6.0 41.2

  70-79 7560 9.6 8.7 18.0 6.2 42.5

All 60 164 5.6 8.5 13.4 4.5 32.0

Female

  35-39 12 301 2.0 4.5 4.8 2.8 14.1

  40-49 21 651 3.4 6.6 9.5 5.2 24.7

  50-59 19 014 5.8 8.9 17.1 8.8 40.6

  60-69 13 920 8.7 8.7 21.9 10.1 49.4

  70-79 9061 12.2 7.6 21.3 9.1 50.2

All 75 947 5.8 7.4 14.4 7.1 34.7

Both

  35-39 21 592 2.5 5.5 5.7 2.5 16.2

  40-49 38 425 3.7 7.4 9.9 4.4 25.5

  50-59 34 361 5.5 9.1 16.1 7.3 38.1

  60-69 25 112 8.2 8.8 20.4 8.3 45.8

  70-79 16 621 11.0 8.1 19.9 7.8 46.8

Overall 136 111 5.7 7.9 13.9 6.0 33.5

SBP = systolic blood pressure; DBP = diastolic blood pressure. Analyses are standardised for area, and where appropriate for age and sex. Exclusions as in Table 1.

Each percentage is that of the specified subgroup of the participants in each row.

Hypertension (%)

No. of 

participants
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Table S2. Prevalence of stage 1 hypertension and stage 2 hypertension, by age and sex

Stage 1 Stage 2 Controlled All

Age at entry No. of SBP (mmHg): 140-159 >=160 <140

 (years) participants DBP(mmHg): or 90-99 or >=100 and <90

Male

  35-39 9291 13.4 3.3 2.2 18.9

  40-49 16 774 17.7 5.2 3.5 26.4

  50-59 15 347 22.2 7.3 5.4 34.9

  60-69 11 192 26.0 9.2 6.0 41.2

  70-79 7560 26.7 9.6 6.2 42.5

All 60 164 20.8 6.7 4.5 32.0

Female

  35-39 12 301 9.0 2.3 2.8 14.1

  40-49 21 651 14.8 4.7 5.2 24.7

  50-59 19 014 22.9 8.9 8.8 40.6

  60-69 13 920 27.5 11.7 10.1 49.4

  70-79 9061 28.4 12.7 9.1 50.2

All 75 947 19.9 7.7 7.1 34.7

Both

  35-39 21 592 10.9 2.8 2.5 16.2

  40-49 38 425 16.1 4.9 4.4 25.5

  50-59 34 361 22.6 8.2 7.3 38.1

  60-69 25 112 26.8 10.6 8.3 45.8

  70-79 16 621 27.6 11.4 7.8 46.8

Overall 136 111 20.3 7.2 6.0 33.5

SBP = systolic blood pressure; DBP = diastolic blood pressure. Analyses are standardised for area, and where appropriate for age and sex. 

Exclusions as in Table 1. Each percentage is that of the specified subgroup of the participants in each row.

Hypertension (%)
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Table S3. Proportion of participants with treated hypertension taking a single or multiple blood pressure‐lowering medications, by age and sex

Age at entry 

(years)

     Treated 

hypertensives, N
Male

  35-39 584 407 (69.7) 162 (27.7) 15 (2.6) 0 (0.0)

  40-49 1728 1209 (70.0) 463 (26.8) 55 (3.2) 1 (0.1)

  50-59 2502 1705 (68.1) 729 (29.1) 66 (2.6) 2 (0.1)

  60-69 2240 1582 (70.6) 595 (26.6) 62 (2.8) 1 (0.0)

  70-79 1490 1038 (69.7) 409 (27.5) 42 (2.8) 1 (0.1)

Female

  35-39 779 539 (69.2) 226 (29.0) 14 (1.8) 0 (0.0)

  40-49 2938 2049 (69.7) 806 (27.4) 83 (2.8) 0 (0.0)

  50-59 4712 3192 (67.7) 1381 (29.3) 139 (3.0) 0 (0.0)

  60-69 4216 2939 (69.7) 1165 (27.6) 112 (2.7) 0 (0.0)

  70-79 2568 1825 (71.1) 686 (26.7) 57 (2.2) 0 (0.0)

Both

  35-39 1363 946 (69.4) 388 (28.5) 29 (2.1) 0 (0.0)

  40-49 4666 3258 (69.8) 1269 (27.2) 138 (3.0) 1 (0.0)

  50-59 7214 4897 (67.9) 2110 (29.2) 205 (2.8) 2 (0.0)

  60-69 6456 4521 (70.0) 1760 (27.3) 174 (2.7) 1 (0.0)

  70-79 4058 2863 (70.6) 1095 (27.0) 99 (2.4) 1 (0.0)

Overall 23 757 16 485 (69.4) 6622 (27.9) 645 (2.7) 5 (0.0)

SBP = systolic blood pressure; DBP = diastolic blood pressure. Analyses are standardised for area, and where appropriate for age and sex. 

Exclusions as in Table 1. Each percentage is that of the specified subgroup of the participants in each row.

1 medication 2 medications 3 medications 4 medications

Treated hypertensives, N (%)
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Table S4. Proportion of participants with treated hypertension taking specific types of blood pressure-lowering medication, by age and sex

% of treated hypertensives                                    % of treated hypertensives 

                    (single blood pressure‐lowering medication only)

Age at entry 

(years)

     Treated 

hypertensives, N
ACE-

inhibitors

Beta-

blockers

Calcium 

channel 

blockers Diuretics

ACE-

inhibitors

Beta-

blockers

Calcium 

channel 

blockers Diuretics Any

Male

  35-39 584 5.7 40.6 26.7 59.9 3.3 20.2 13.2 33.0 69.7

  40-49 1728 5.7 40.0 27.7 59.9 2.9 19.5 13.8 33.8 70.0

  50-59 2502 5.5 41.6 29.4 58.1 2.8 20.0 15.3 30.1 68.1

  60-69 2240 5.0 34.7 33.8 58.7 2.3 16.0 18.8 33.5 70.6

  70-79 1490 3.4 33.9 34.4 61.7 2.1 14.4 18.9 34.2 69.7

Female

  35-39 779 6.5 40.4 20.9 64.7 2.4 18.5 11.7 36.6 69.2

  40-49 2938 4.7 41.6 23.8 63.0 2.2 19.5 11.7 36.3 69.7

  50-59 4712 4.5 40.9 29.2 60.7 1.9 18.7 14.5 32.7 67.7

  60-69 4216 4.6 35.7 32.7 60.0 2.1 16.2 17.8 33.6 69.7

  70-79 2568 5.1 30.6 33.2 62.2 2.4 13.6 19.4 35.7 71.1

Both

  35-39 1363 6.2 40.5 23.4 62.7 2.8 19.2 12.3 35.1 69.4

  40-49 4666 5.0 41.0 25.2 61.9 2.4 19.5 12.5 35.4 69.8

  50-59 7214 4.9 41.1 29.2 59.8 2.2 19.1 14.8 31.8 67.9

  60-69 6456 4.7 35.3 33.1 59.6 2.2 16.2 18.2 33.6 70.0

  70-79 4058 4.5 31.8 33.6 62.0 2.3 13.9 19.2 35.1 70.6

Overall 23 757 4.9 37.9 29.9 60.7 2.3 17.5 15.9 33.7 69.4

SBP = systolic blood pressure; DBP = diastolic blood pressure. Analyses are standardised for area, and where appropriate for age and sex. 

Exclusions as in Table 1. Each percentage is that of the specified subgroup of the participants in each row.
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Table S5. Baseline characteristics of the 23 114 study participants that were resurveyed* 
 Men 

(10 183) 

Women 

(12 931) 

All 

(23 114) 

Age at entry (years), n (%)       
35-39 1784 (18) 2352 (18) 4136 (18) 

40-49 2717 (27) 3708 (29) 6425 (28) 

50-59 2813 (28) 3362 (26) 6175 (27) 

60-69 1788 (18) 2198 (17) 3986 (17) 

70-79 1081 (11) 1311 (10) 2392 (10) 

Age (years), mean (SD) 53 (12) 53 (12) 53 (12) 

Blood pressure (mm Hg), mean (SD)       

Systolic 126 (17) 124 (20) 125 (18) 

Diastolic 81 (10) 79 (12) 80 (11) 

Area, n (%)† 
Matanzas 10 183 (100) 12 931 (100) 23 114 (100) 

Camagüey 0 (0) 0 (0) 0 (0) 

Pinar del Río 0 (0) 0 (0) 0 (0) 

Ciudad de La Habana 0 (0) 0 (0) 0 (0) 

La Habana 0 (0) 0 (0) 0 (0) 

Educational level, n (%)       
Less than primary 710 (7) 1125 (9) 1835 (8) 

Primary 2700 (27) 4207 (33) 6907 (30) 

Lower secondary 3002 (29) 3694 (29) 6696 (29) 

High school/technical college 2862 (28) 2950 (23) 5812 (25) 

University 909 (9) 955 (7)  1864 (8) 

Ethnicity       
White 7919 (78) 9947 (77) 17 866 (77) 

Black 1606 (16) 1945 (15) 3551 (15) 

Mixed 649 (6) 1024 (8)  1673 (7) 

Other 9 (<1) 15 (<1) 24 (<1) 

Prior cardiovascular disease       

No 9706 (95) 12 404 (96) 22 110 (96) 

Yes 477 (5) 527 (4) 1004 (4) 

Season of baseline survey, n (%)†       
Spring 5135 (50) 7038 (54) 12 173 (53) 

Summer 3376 (33) 3521 (27) 6897 (30) 

Autumn 599 (6) 837 (6) 1436 (6) 

Winter 1073 (11) 1535 (12) 2608 (11) 

Ever smoked tobacco, n (%) 5761 (57) 3937 (30) 9698 (42) 

At least weekly alcohol consumption, n (%) 2215 (22) 211 (2) 2426 (10) 

BMI (kg/m2), mean (SD) 24.6 (3.8) 25.2 (4.5) 24.9 (4.2) 
 
*Exclusion as in Table 1, with further exclusion of participants with missing or implausible blood pressure values at resurvey.
†Spring indicates March to May; Summer, June to August; Autumn, September to November; Winter, December to 

February. 
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Table S6. Prevalence, diagnosis, treatment and control of hypertension at baseline among resurveyed participants, by age and sex

Age at baseline 

(years) No. of participants

Prevalence of 

hypertension, %

Diagnosed among 

hypertensives, %

Treated among 

diagnosed, % Among treated, %

Among all 

hypertensives, %

Male

  35-39 1784 18.8 37.5 55.6 42.9 8.9

  40-49 2717 28.3 41.3 61.9 38.6 9.9

  50-59 2813 37.5 49.3 68.5 32.9 11.1

  60-69 1788 42.7 49.7 73.2 28.4 10.3

  70-79 182 45.6 54.2 62.2 35.7 12.0

All 9 284 32.2 46.0 66.7 33.7 10.4

Female

  35-39 2352 12.8 48.5 66.4 45.4 14.6

  40-49 3708 26.2 62.6 73.1 37.8 17.3

  50-59 3362 43.6 68.0 75.5 34.0 17.5

  60-69 2198 51.8 70.9 74.4 27.6 14.6

  70-79 234 53.0 69.4 80.2 27.5 15.3

All 11 854 34.0 66.2 74.3 33.2 16.3

Both

  35-39 4136 15.5 42.6 61.3 44.3 11.6

  40-49 6425 27.1 52.8 69.1 38.1 13.9

  50-59 6175 40.9 60.5 73.2 33.7 14.9

  60-69 3986 47.8 62.6 74.0 27.9 12.9

  70-79 416 49.7 63.3 74.0 29.9 14.0

All (40-79) 17 002 37.5 59.0 72.5 32.7 14.0

All (35-79) 21 138 33.2 57.6 71.7 33.4 13.8

SBP = systolic blood pressure; DBP = diastolic blood pressure. Analyses are standardised for area, and where appropriate for age and sex. Exclusions as in Table 1, with  
further exclusion of participants with missing or implausible blood pressure values at resurvey, and those aged less than 40 or 80 and over at resurvey.

Each percentage is that of the specified subgroup of the participants in each row. 

Controlled
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Table S7. Prevalence, diagnosis, treatment and control of hypertension at among resurveyed participants, by age and sex

Age at resurvey
   (years) No. of participants

Prevalence of 

hypertension, %

Diagnosed among 

hypertensives, %

Treated among 

diagnosed, % Among treated, %

Among all 

hypertensives, %

Male

  40-49 2147 29.5 53.6 79.6 67.4 28.8

  50-59 2811 38.1 55.9 78.0 56.3 24.5

  60-69 2687 42.9 62.3 76.5 49.3 23.5

  70-79 1639 45.0 64.7 73.0 50.9 24.0

All 9284 37.4 57.8 77.5 57.6 25.6

Female

  40-49 2842 25.3 59.4 83.2 72.5 35.8

  50-59 3733 42.2 65.5 77.7 59.4 30.2

  60-69 3183 51.7 75.6 73.2 51.9 28.8

  70-79 2096 56.3 76.8 69.4 42.5 22.6

All 11 854 40.5 67.2 77.4 59.8 30.7

Both

  40-49 4989 27.2 56.6 81.6 70.2 32.5

  50-59 6544 40.4 61.5 77.8 58.3 27.9

  60-69 5870 47.8 70.4 74.4 51.0 26.7

  70-79 3735 51.3 72.1 70.6 45.5 23.2

Overall 21 138 39.1 63.1 77.4 58.8 28.5

SBP = systolic blood pressure; DBP = diastolic blood pressure. Analyses are standardised for area, and where appropriate for age and sex. Exclusions as in Table 1, with  
further exclusion of participants with missing or implausible blood pressure values at resurvey, and those aged less than 40 or 80 and over at resurvey.
Each percentage is that of the specified subgroup of the participants in each row.  

Controlled
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Table S8. Proportion of participants with treated hypertension at resurvey taking a single or multiple blood pressure‐ 
lowering medications, by age and sex 

Age at resurvey 

(years)

Treated with 

hypertensives, N
Male

  40-49 280 173 (61.8) 98 (35.0) 9 (3.2) 0 (0.0)

  50-59 495 312 (63.0) 161 (32.5) 22 (4.4) 0 (0.0)

  60-69 583 347 (59.5) 204 (35.0) 31 (5.3) 1 (0.2)

  70-79 368 231 (62.8) 127 (34.5) 10 (2.7) 0 (0.0)

Female

  40-49 377 228 (60.5) 133 (35.3) 15 (4.0) 1 (0.3)

  50-59 863 560 (64.9) 276 (32.0) 26 (3.0) 1 (0.1)

  60-69 938 617 (65.8) 295 (31.5) 25 (2.7) 1 (0.1)

  70-79 653 434 (66.5) 198 (30.3) 20 (3.1) 1 (0.2)

Both

  40-49 657 401 (61.0) 231 (35.2) 24 (3.7) 1 (0.2)

  50-59 1358 872 (64.2) 437 (32.2) 48 (3.5) 1 (0.1)

  60-69 1521 964 (63.4) 499 (32.8) 56 (3.7) 2 (0.1)

  70-79 1021 665 (65.1) 325 (31.8) 30 (2.9) 1 (0.1)

Overall 4557 2902 (63.7) 1492 (32.7) 158 (3.5) 5 (0.1)

SBP = systolic blood pressure; DBP = diastolic blood pressure. Analyses are standardised for area, and where appropriate for age and sex. 

Exclusions as in Table 1. Each percentage is that of the specified subgroup of the participants in each row.

1 medication 2 medications 3 medications 4 medications

Treated hypertensives, N (%)
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Table S9. Baseline characteristics of the 127 253 study participants in the prospective analyses* 

 Men 

(56 335) 

Women 

(70 918) 

All 

(127 253) 

Age at entry (years), n (%)       
35-39 9156 (16) 12 144 (17) 21 300 (17) 

40-49 16 316 (29) 21 002 (30) 37 318 (29) 

50-59 14 442 (26) 17 656 (25) 32 098 (25) 

60-69 10 016 (18) 12 392 (17) 22 408 (18) 

70-79 6405 (11) 7724 (11) 14 129 (11) 

Age (years), mean (SD) 53 (12) 53 (12) 53 (12) 

Blood pressure (mm Hg), mean (SD)       

Systolic 125 (14) 124 (16) 124 (15) 

Diastolic 81 (9) 79 (10) 80 (10) 

Area, n (%) 
Matanzas 25 067 (44) 30 719 (43) 55 786 (44) 
Camagüey 22 705 (40) 28 624 (40) 51 329 (40) 

Pinar del Río 4522 (8) 5441 (8) 9963 (8) 

Ciudad de La Habana 2842 (5) 4578 (6) 7420 (6) 

La Habana 1199 (2) 1556 (2) 2755 (2) 

Educational level, n (%)       

Less than primary 2919 (5) 4899 (7) 7818 (6) 

Primary 13 365 (24) 20 943 (30) 34 308 (27) 

Lower secondary 15 243 (27) 19 932 (28) 35 175 (28) 

High school/technical college 19 100 (34) 18 815 (27) 37 915 (30) 

University 5708 (10) 6329 (9) 12 037 (9) 

Ethnicity       
White 43 559 (77) 54 403 (77) 97 962 (77) 

Black 8243 (15) 10 098 (14) 18 341 (14) 

Mixed 4341 (8) 6175 (9) 10 516 (8) 

Other 192 (<1) 242 (<1) 434 (<1) 

Prior cardiovascular disease       

No 56 335 (100) 70 918 (100) 127 253 (100) 

Yes 0 (0) 0 (0) 0 (0) 

Season of baseline survey, n (%)†       

Spring 11 778 (21) 15 123 (21) 26 901 (21) 
Summer 18 425 (33) 22 280 (31) 40 705 (32) 

Autumn 11 380 (20) 14 991 (21) 26 371 (21) 

Winter 14 752 (26) 18 524 (26) 33 276 (26) 

Ever smoked tobacco, n (%) 33 302 (59) 23 364 (33) 56 666 (45) 

At least weekly alcohol consumption, n (%) 16 553 (29) 3266 (5) 19 819 (16) 

BMI (kg/m2), mean (SD) 24.1 (3.7) 24.4 (4.4) 24.3 (4.1) 
 
*Excludes participants with missing information, those with implausible blood pressure values, or those without follow‐up 
at age 35-79 year. In addition excludes those with prior history at baseline of angina, myocardial infarction or stroke. 

†Spring indicates March to May; Summer, June to August; Autumn, September to November; Winter, December to 

February.  
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1 2 3

RR (95% CI)

2.01 (1.67, 2.42)

2.34 (1.90, 2.88)

1.79 (1.57, 2.04)

1.92 (1.66, 2.22)

1.39 (1.25, 1.54)

1.38 (1.25, 1.53)

RR (95%CI)Age at risk
(years)

35−59

60−69

70−79

Sex

Male

Female

Male

Female

Male

Female

Deaths

504

425

953

763

1508

1554

Death rate ratios (RR) f or uncontr olled h yper tension vs not
(5420 CVD deaths)

Death rate ratios (RRs) are calculated for participants with vs without uncontrolled hypertension.
RRs are adjusted for area, level of education, smoking, alcohol, body mass index and age (in 5−year bands) within each age group.
Exclusions as in Table 1 with further exclusion of those participants with a prior cardiovascular disease at baseline.
For each RR, the area of the square is inversely proportional to the variance of the log risk.

Figure S 1. Age− and se x−specific rele vance of h yper tension to cardiovascular mor tality

Thu Jul 12 18:08:48 2018 K:/vep/cuba/kadoorie_cox/burden_htn/2018−06/figures/ figureS2_12Jul2018
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Table S10. Prevalence and control of hypertension at baseline using four different definitions of hypertension*

Age at entry 

(years)

No. of 

participants Prevalence, % Control, % Prevalence, % Control, % Prevalence, % Control, % Prevalence, % Control, %

Male

  35-39 9291 18.9 11.7 19.4 13.9 21.8 23.3 22.3 24.9

  40-49 16 774 26.4 13.1 27.0 15.4 29.3 21.9 30.0 23.8

  50-59 15 347 34.9 15.4 36.0 17.9 38.1 22.4 39.1 24.6

  60-69 11 192 41.2 14.5 42.9 18.0 44.7 21.2 46.5 24.2

  70-79 7560 42.5 14.5 45.2 19.6 45.9 20.9 48.6 25.3

All 60 164 32.0 14.2 33.2 17.3 35.2 21.9 36.4 24.5

Female

  35-39 12 301 14.1 19.6 14.8 23.4 17.6 36.0 18.3 38.4

  40-49 21 651 24.7 21.0 25.8 24.1 29.2 33.0 30.2 35.3

  50-59 19 014 40.6 21.8 42.1 24.5 46.2 31.1 47.6 33.3

  60-69 13 920 49.4 20.5 50.9 23.0 55.0 28.7 56.6 30.7

  70-79 9061 50.2 18.1 52.6 21.8 55.4 25.7 57.8 28.9

All 75 947 34.7 20.6 36.1 23.5 39.6 30.4 41.0 32.7

Both

  35-39 21 592 16.2 15.5 16.8 18.6 19.5 29.7 20.1 31.8

  40-49 38 425 25.5 17.4 26.3 20.1 29.2 28.1 30.1 30.2

  50-59 34 361 38.1 19.2 39.4 21.9 42.6 27.7 43.9 29.9

  60-69 25 112 45.8 18.1 47.4 21.0 50.5 25.8 52.1 28.1

  70-79 16 621 46.8 16.6 49.3 20.9 51.2 23.8 53.7 27.4

Overall 136 111 33.5 17.9 34.8 20.9 37.6 26.9 38.9 29.3

SBP = systolic blood pressure; DBP = diastolic blood pressure. Analyses are standardised for area, and where appropriate for age and sex. Exclusions as in Table 1.

Each percentage is that of the specified subgroup of the participants in each row.

*  Standard definition: Measured SBP >= 140 mm Hg or DBP >= 90 mm Hg or (diagnosed AND treated with any of ace inhibitors, beta-blockers, ca antagonist, diuretics).

    Alternative definition 1: Measured SBP >= 140 mm Hg or DBP >= 90 mm Hg or treated with any of ace inhibitors, beta-blockers, ca antagonist, diuretics.

    Alternative definition 2: Measured SBP >= 140 mm Hg or DBP >= 90 mm Hg or diagnosed.

    Alternative definition 3: Measured SBP >= 140 mm Hg or DBP >= 90 mm Hg or (diagnosed AND/OR treated with any of ace inhibitors, beta-blockers, ca antagonist, diuretics).

Standard definition Alternative definition 1 Alternative definition 2 Alternative definition 3
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