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Correlation of hemoglobin Alc and risk of hypertension in men
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[ Abstract] Objective The Toranomon Hospital Health Management Center Study 16 (TOPICS 16) showed that higher fasting
plasma glucose (FPG) indicated increased risk of hypertension, but glycosylated hemoglobin Alc (HbAlc) did not. This study
aimed to investigate whether HbAlc was associated with the risk of hypertension. Methods A prospective study was carried out
on 4586 men initially free of hypertension, diabetes, and cardiovascular disease who taking regular physical examination in our
hospital to assess the relationship of baseline HbAlc with hypertension. Their baseline clinical data were collected. The quintiles
and clinical cutpoints of HbAlc for the risk of hypertension were considered and analyzed. Results During a median follow-up
of 11.5 years, 2027 of the cohort (44.2%) developed hypertension. In the model adjusted for traditional cardiovascular risk factors,
the hazard ratios (HR) from the lowest (< 4.75%) to the highest (=5.18%) quintile of HbAlc were 1.0 (referent), 0.99 (0.93,
1.07), 1.06 (0.99, 1.14), 1.08 (1.02, 1.15), and 1.22 (1.17, 1.35). When using clinical cutpoints of FPG (< 4.7, 4.8-5.2, 5.3-5.7,
=5.7mmol/L), the model adjusted for traditional cardiovascular risk factors showed that the HR from the lowest (< 4.7mmol/L)
to the highest (=5.7mmol/L) level of FPG were 1.0 (referent), 0.95 (0.92, 1.05), 0.96 (0.91, 1.06), and 1.01 (0.95, 1.10)
respectively. Conclusion HbALc in men without diabetes is associated with risk of hypertension.
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Table 1 Baseline characteristics of 4586 Chinese men according to level of HbAlc

Group 3 (n=918) Group 4 (n=917) Group 5 (n=916)

Item Group 1 (n=918) Group 2 (n=917)
Age(years, x+ts) 525+5.1 52.8+5.4
BMI(kg/m?, X +s) 24.0+3.5 243+3.4
High cholesterol[n(%)] 165 (18.0) 196 (21.4)
Baseline SBP[n(%)]

< 110mmHg 221 (24.1) 210 (22.9)
110—119mmHg 374 (40.7) 357 (38.9)
120—129mmHg 239 (26.0) 259 (28.2)
130—139mmHg 84 (9.2) 92 (10.0)
Baseline DBP[n(%)]
< 65mmHg 134 (14.6) 121 (13.2)
65—74mmHg 409 (44.5) 382 (41.7)
75—84mmHg 325 (35.4) 344 (37.5)
85—89mmHg 51 (5.5) 70 (7.6)
Smoking[n(%)]
Never 319 (34.8) 297 (32.4)
Quit 253 (27.6) 275 (30.0)
< 15 cigarettes/day 298 (32.5) 286 (31.2)
=15 cigarettes/day 47 (5.1) 59 (6.4)
Alcohol[n(%)]
Rarely/Never 325 (35.4) 353 (38.5)
1—3 drinks/month 118 (12.8) 135 (14.7)
1—6 drinks/week 332 (36.2) 328 (35.8)
=1 drinks/day 143 (15.6) 101 (11.0)
Exercise[n(%)]
Never 310 (33.8) 326 (35.5)
< once/week 180 (19.6) 178 (19.4)
1-3 times/week 318 (34.6) 299 (32.6)
=4 times/week 110 (12.0) 115 (12.5)

53.2+6.5 52.9+6.4 53.5+4.9
241+38 246+4.1 259+5.0
235 (25.6) 246 (26.8) 277 (30.2)
191 (20.8) 175 (19.1) 147 (16.0)
358 (39.0) 344 (37.5) 313 (34.2)
251 (27.3) 273 (29.8) 292 (31.9)
118 (12.8) 126 (13.7) 164 (17.9)
125 (13.6) 105 (11.5) 91 (9.9)
393 (42.8) 384 (41.9) 346 (37.8)
344 (37.5) 350 (38.2) 386 (42.1)
65 (7.1) 74 (8.1) 93 (10.2)
291 (31.7) 289 (31.5) 298 (32.5)
272 (29.6) 277 (30.2) 274 (29.9)
264 (28.8) 271 (29.6) 280 (30.6)
100 (10.9) 98 (10.7) 64 (7.0)
344 (36.4) 366 (39.9) 404 (44.1)
170 (18.5) 126 (13.7) 124 (13.5)
335 (36.5) 320 (34.9) 301 (32.9)
79 (8.6) 105 (11.5) 87 (9.5)
319 (34.8) 357 (38.9) 298 (32.5)
185 (20.2) 193 (21.1) 174 (19.0)
299 (32.6) 279 (30.4) 317 (34.6)
114 (12.4) 88 (9.6) 126 (13.8)

HbAlc: glycosylated hemoglobin Alc; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; Group
1: HbAlc < 4.75%; Group 2: HbAlc 4.75%—4.91%; Group 3: HbAlc 4.91%—-5.05%; Group 4: HbAlc 5.05%—5.18%;Group 5:

HbAlc=5.18%
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Table 2 Hazard ratios (95% confidence intervals) of hypertension
according to HbAlc level

Group Age adjusted Multivariable model”
1 1.0 1.0
2 1.00 (0.92, 1.06) 0.99 (0.93, 1.07)
3 1.07 (1.01, 1.16) 1.06 (0.99, 1.14)
4 1.14(1.07,1.21) 1.08 (1.02, 1.15)
5 1.25(1.17, 1.35) 1.22(1.17,1.35)
P value for trend < 0.0001 <0.0001

HbAlc: glycosylated hemoglobin Alc; BMI: body mass index;
Group 1: HbAlc < 4.75%;Group 2: HbAlc 4.75%—4.91%; Group 3:
HbAlc 4.91%—5.05%; Group 4: HbAlc 5.05%—5.18%; Group 5:
HbAlc=5.18%. “Adjusted for age, smoking, alcohol consumption,
physical activity, high cholesterol, and BMI

R3 RIGKECDIZEGKEFESMERBRESITER
Table 3  Hazard ratios (95% confidence intervals) of hypertension
according to HbAlc clinical cutpoints

Age adjusted Multivariable model”
1.0 1.0
1.12 (1.08, 1.19) 1.03 (0.98, 1.08)
1.37 (1.24, 1.52) 1.36 (1.24, 1.56)
D 1.98 (1.50, 2.59) 1.89 (1.42, 2.51)
P value for trend <0.0001 <0.0001

HbAlc: glycosylated hemoglobin Alc; BMI: body mass index; Group
A: HbAlc <5.0%; Group B: HbAlc 5.0%—5.5%; Group C: HbAlc
5.5%-6.0%; Group D: HbAlc=6.0%. "Adjusted for age, smoking,
alcohol consumption, physical activity, high cholesterol, and BMI
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Table 4 Hazard ratios (95% confidence intervals) of hypertension
according to FPG clinical cutpoints

Age adjusted Multivariable model”
1.0 1.0
0.98 (0.94, 1.06) 0.95 (0.92, 1.05)
0.94 (0.89, 1.05) 0.96 (0.91, 1.06)
H 0.99 (0.96, 1.05) 1.01 (0.95, 1.10)
P value for trend > 0.05 > 0.05

Group

@ Tom

FPG: fasting plasma glucose; BMI: body mass index; Group E: FPG <

4.7mmol/L; Group F: FPG 4.8-52mmol/L; Group G: FPG
5.3—5.7mmol/L; Group H: FPG=5.7mmol/L. "Adjusted for age, smoking,
alcohol consumption, physical activity, high cholesterol, and BMI
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