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Predictive Value of Prehypertension for Metabolic
Syndrome, Diabetes, and Coronary Heart Disease

Among Turks

Altan Onat'?, Mehmet Yazici®, Giinay Can®, Zekeriya Kaya®, Serkan Bulur?, Giilay Hergenc®

BACKGROUND

Predictors of prehypertension and the latter’s significance in
predicting metabolic syndrome (MetS), type 2 diabetes (DM), and
incident coronary heart disease (CHD) need further exploration.

METHODS

Individuals with or without prehypertension (blood pressure
(BP) 120-139 systolic or 80-89 mm Hg diastolic) were studied
prospectively in a representative sample of Turkish adults.

RESULTS

Mean age of 1,501 men and 1,533 women was 48 + 12 years at
baseline. Prehypertension, identified in 32.8% of the sample,
differed from the normotensive group mainly by age-adjusted
obesity measures and C-reactive protein (CRP) and progressed
to hypertension at more than twofold annual incidence as
normotension did. In logistic regression analysis, adjusted for
sex, age, heart rate, and smoking status, prehypertension was

The term “prehypertension” was used by the USA Joint National
Committee Guidelines (JNC 7) on hypertension! to unify nor-
mal and high-normal blood pressure (BP) as a single entity. This
designation was chosen to identify individuals (with systolic BP
120-139mmHg or diastolic BP 80-89 mm Hg) believed to be
at higher risk of developing hypertension than in those with an
optimal BP (<120/80 mm Hg).>® This terminology is not used
by the European Society of Hypertension/European Society of
Cardiology Committee for several reasons, mainly because risk
increases gradually without a threshold and depends on the
concomitant risk profile of the subject.*

Risk factor-adjusted risk of cardiovascular disease (CVD)
also have been found to be higher in subjects with high-normal
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predictive for risk of MetS in both genders (relative risk (RR)

1.55 (95% confidence interval (Cl) 1.21; 1.99)) compared with
normotensives. However, DM and CHD were significantly predicted
by prehypertension only in women (RR 2.06 and 1.98, respectively,

for outcomes). Cardiometabolic risks in women were largely
independent of obesity. Body mass index (BMI) at baseline predicted
significantly subsequent development of new prehypertension in
both genders (hazard ratio 1.39 (95% Cl 1.17; 1.65)) and CRP tended to
contribute to this risk.

CONCLUSIONS

Prehypertension, compared with normotension, approximately
doubles the risk for DM, MetS, and CHD in women without conferring
substantial risk in Turkish men, except toward MetS. Excess
cardiometabolic risk of prehypertension in women is independent of
obesity. BMl is a determinant of prehypertension.
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BP (130-139/85-89 mmHg) than in those with optimal BP
in the Framingham study, particularly in women.” In the past
few years, several prospective®=® and cross-sectional® studies
reported an elevated CVD risk among prehypertensive sub-
jects. Hsia et al.!? found the persistence of a graded relation-
ship between BP and cardiovascular events in the Women’s
Health Initiative when BP was categorized as optimal, normal,
high normal, and hypertensive. Progression to stage I hyper-
tension over a 4-year period was demonstrated in nearly two-
thirds of patients with untreated prehypertension.!!

Metabolic syndrome (MetS) has been reported to be associ-
ated with prehypertension among Japanese'? and Spanish sub-
jects!3 in cross-sectional studies. Nonetheless, whether and to
what extent prehypertension is related to subsequent develop-
ment of metabolic disturbances such as MetS or type 2 diabe-
tes (DM) has been scarcely examined prospectively.

Moreover, the CVD risk related to separate genders has
not been conclusively delineated. In some reports, discrep-
ant findings exist pertaining to higher CVD risk in women®
and in men.” Body mass index (BMI) or waist circumference
as determinants of prehypertension was found to be modu-
lated by gender,'* and ethnic differences among Americans
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were shown to play a role in the population-attributable risk
of prehypertension.!® This paper, therefore, investigates longi-
tudinally the following aspects of prehypertension in a cohort
representative of Turkish adults in whom MetS and diabetes is
highly prevalent:'¢ (i) which risk variables determine risk for
developing prehypertension? (ii) To what extent does prehy-
pertension predict the risk of the stated metabolic disorders
and coronary heart disease (CHD), and whether a gender
difference exists? In addition, progression to hypertension is
analyzed from prehypertensive state as compared to normo-
tensive state.

METHODS

Population sample. The Turkish Adult Risk Factor Study is a pro-
spective survey on the prevalence of cardiac disease and risk fac-
tors in adults in Turkey carried out periodically since 1990 in 59
communities throughout the geographical regions.!” It involves
a random sample of the Turkish adult population, representa-
tively stratified for sex, age, geographical regions, and for rural-
urban distribution.!” At least two sets of BP measurements at
different periods were available in 3,034 subjects free of diabetes
and prevalent CHD of whom baseline values existed in 2,860
participants of the 1997-98 survey and 174 subjects enrolled
in 2002. The survey conformed to the principles embodied in
the Declaration of Helsinki and was approved by the Istanbul
University Ethics Committee. Individuals of the cohort signed
consent for participation after having read an explanatory note.
Data were obtained by history of the past years by a question-
naire, physical examination of the cardiovascular system, sam-
pling of blood, and recording of a resting electrocardiogram.

Measurements of risk variables. BP was measured in the sitting
position on the right arm, and the mean of two recordings at
least 3 min apart was recorded. Waist circumference was meas-
ured using a tape (Roche LI95 63B 00; Roche Diagnostics,
Mannheim, Germany), the subject standing and wearing only
underwear, at the level midway between the lower rib margin
and the iliac crest. BMI was computed as weight divided by
height squared (kg/m?).

Serum concentrations of cholesterol, fasting triglycerides,
HDL-cholesterol, and glucose were determined at baseline
examination by the enzymatic dry chemistry method using
a Reflotron apparatus. In the final three surveys, the stated
parameters, as well as creatinine, C-reactive protein (CRP),
insulin values, and sex hormones were assayed in a single cen-
tral laboratory. Blood samples collected into dry vacutainers
were spun and sera shipped on cooled gel packs to Istanbul to
be stored in deep-freeze at —75°C, until analyzed at a central
laboratory. Concentrations of creatinine were measured using
Roche enzymatic kits and those of insulin, total testosterone,
and sex hormone-binding globulin were determined by the
chemiluminescent immunometric method using Roche Kkits
and Elecsys 1010 immunautoanalyzer (Roche Diagnostics,
Mannheim, Germany). Concentrations of serum apolipopro-
tein B and CRP were measured by the Behring nephelometry
(Behring Diagnostics, Marburg, Germany).
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Definitions and outcomes. Hypertension was defined as a
BP >140mmHg and/or >90mmHg, and/or use of antihy-
pertensive medication. Prehypertension was defined as a BP
120-139mmHg or 80-89mmHg. Individuals with diabe-
tes were diagnosed with criteria of the American Diabetes
Association,'® namely when plasma fasting glucose was
>126mg/dl (or 2-h postprandial glucose >200 mg/dl) and/or
the current use of diabetes medication. Individuals with MetS
were identified when three of the five criteria of the National
Cholesterol Education Program (ATP III)!° were met, modi-
fied for prediabetes (fasting glucose 100125 mg/d1*°) and fur-
ther for abdominal obesity using as cutoff point 295 cm in men,
as recently assessed in the Turkish Adult Risk Factor study.?!
Missing data on triglycerides in one of the nine samples did
not preclude the identification of MetS as availability of no
more than three criteria was required, and the MetS status of
the subsequent survey was adopted in few individuals present-
ing two positive criteria. HOMA was calculated using the fol-
lowing formula:?? insulin (mIU/1) x glucose (in mmol/1)/22.5.
Values of the baseline examination were used to evaluate pro-
spective developments. Diagnosis of nonfatal CHD was based
on the presence of angina pectoris, of a history of myocardial
infarction with or without accompanying Minnesota codes
of the ECG? or on a history of myocardial revascularization.
Typical angina and, in women, age >45 years were prerequi-
sites for a diagnosis when angina was isolated. ECG changes
of “ischemic type” of greater than minor degree (Codes 1.1-2,
4.1-2,5.1-2,7.1) were considered as myocardial infarct seque-
lae or myocardial ischemia, respectively. CHD diagnosis did
not include chronic heart failure or isolated atrial fibrillation.

The rationale for using BMI cutoffs of 27 kg/m? in men and
29.5kg/m? for obesity is based on the knowledge that the best
surrogate of visceral adiposity among Turks is waist circum-
ference and that lower BMI at a given waist circumference in
men suggests the existence of a higher visceral adipose tissue
area.”*

Prospective evaluation of prehypertension from the base-
line examination aimed at assessing overall relative risk (RR)
for metabolic disorders and CVD. Cross-sectional assessment
of the final screening served to examine additional character-
istics of prehypertension such as associations with creatinine
and sex hormones not assayed at baseline, and these were
compared with those of normotensives and hypertensives.

Data analysis. Descriptive parameters were shown as mean +
s.d. or as age-adjusted mean estimate and in percentages. Log-
transformed values were used for CRP, insulin, sex hormone-
binding globulin, and total testosterone due to their skewed
distribution. Two-sided #-tests and Pearson’s x>-tests served
to analyze the differences in means and proportions between
groups. ANOVA comparisons and pairwise comparisons
with Bonferroni adjustment were made to detect significance
between groups of estimated means. After exclusion of the
cohort with the dependent variable at baseline examination,
estimates (and 95% confidence intervals (CIs) for RR) of a
dependent variable were obtained using logistic regression
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analyses in models that controlled for potential confounders.
Among men and women, 1 s.d. of BMI corresponded to 4 and
5.6 kg/m2 and waist circumference to 11 and 12.4 cm, respec-
tively. A value of P < 0.05 on the two-sided test was considered
statistically significant. Statistical analyses were performed
using SPSS-10 for Windows (SPSS, Chicago, IL; No. 9026510).

RESULTS

Cross-sectional evaluation

Estimated marginal means of certain age-adjusted risk vari-
ables related to prehypertensives were compared with those of
normotensives and hypertensives in Table 1. Prehypertensive
subjects were 3.6 years older than normotensives but 7.3
younger than hypertensive subjects (both P < 0.001), and dif-
fered from normotensives in waist circumference and BMI in
both genders (P < 0.01). It is noteworthy that prehypertensive
women were otherwise not distinguished from normotensive
women, whereas prehypertensive men differed significantly
with respect to having higher serum triglycerides and total
testosterone. Compared with normotensive men and women
combined (1.77 + 1.045mg/l), age-adjusted CRP levels were
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higher among prehypertensives (2.05 + 1.045 mg/l, P = 0.047).
Hypertensive subjects had significantly different values from
prehypertensives regarding various risk parameters. It may
be worth pointing out that current smoking—compared with
never smoking—is associated with higher prevalence of nor-
motension in both genders among Turks, regardless of the
dichotomized BMI (P trend <0.001). Among obese women,
the proportion of current smokers in prehypertensives was
lower (14.1% vs. 23.4%, P = 0.068) than in normotensives
(Table 1).

Prospective evaluation

At baseline examination in 1997-1998, 3,034 participants (of
whom 1,501 were men) free of diabetes and prevalent CHD
formed the study sample. Mean age of participants was 48 +12
years, and mean follow-up constituted 6.6 years (total 20,020
person-years). Normotensives (n = 978), prehypertensives
(996), and hypertensives (1,060) were fairly evenly distributed.
Mean ages for these groups were 42.6 (£10.4), 46.2 (£11.4),
and 53.5 (£12.1) years, respectively, with age in prehyperten-
sives differing (P < 0.001) from the other two groups. A total of

Table 1 | Estimated marginal means of various age-adjusted risk variables, stratified by gender and blood pressure groups at final

screening
Men (n=1,501) Women (n=1,533)

Normotensive Prehypertensive Hypertensive Normotensive Prehypertensive Hypertensive

(n=425) (n=393) (n=683) Ptrend (n=362) (n=328) (n=2843)

n Mean s.e. Mean s.e. Mean s.e. Men Women Mean s.e. Mean s.e. Mean s.e.
Waist circumference, cm 3,034 90.1*** 0.55 933 0.56 98.1*** 044  *** Fxx 85.5** 0.65 88.1 0.66 94.8*** 0.43
Body mass index, kg/m? 3,034 25.6*** 020 26.9 0.20 28.9%**  0.16  *** FHX 27.4** 030 28.7 0.30 31.9*** 0.19
Systolic BR, mm Hg 3,034 106*** 0.8 122 0.8  137%** 0.6 *rEEEE106*** 1.00 124 1.0 141%** 0.7
Diastolic BR, mm Hg 3,034 68*** 04 79 0.4 85%** 0.4 Fxx Fxx 67*** 0.55 79 0.6 87*** 0.4
Heart rate, per min 3,034 73** 0.5 76 0.6 80** 0.5 75** 0.5 77 0.7 81* 0.6
Total cholesterol, mg/dl 3,034 187.5 21 1879 2.1 191.8 1.6 021 *** 1889 23 1947 24 202.5** 15
LDL-cholesterol, mg/dl 2,516 1153 1.9 112 1.9 115.5 1.5 0.31 * 1156 2.0 117.4 2.0 122.3 1.3
HDL-cholesterol, mg/dI 3,034 394 0.56 40.1 0.57 39.5 044 0.63 * 47.1 0.68 486 0.70 46.2** 045
Fast triglycerides, mg/dl 2,584 147.3* 57 170.1 5.7 177 44 **x %% 1287 50 1323 5.1 157.5%* 33
Apolipoprotein B,mg/dI 2,421 105.5 1.9 1057 1.9 110.9% 1.5 * Fxx 101 1.9 106.2 229 111 1.4
Apolipoprotein A-l,mg/dl 2,290 130.4 1.5 131.8 1.5 134.4 1.2 0.12 0.19 1435 1.8 144.5 1.8 147.3 1.2
Fasting glucose, mg/dl 2,584 914 1.7 922 17 98.4** 13 FE R 89 15 893 15 95.2** 1.0
Fasting insulin? 2,019 7.0 1.05 6.95 1.05 9.29*** 1.04 EXE K 7.18 1.05 736 1.05 9.55*** 1.03
HOMA index® 2,019 149 1.05 1.50 1.06 2.13*** 1.04 ERE KR 1.51 1.05 1.57 1.05 2.17*** 1.03
Creatinine, mg/d| 1,828 097 0.02 1.00 0.02 1.02 0.01 0.6 * 0.76 0.02 0.76  0.02 0.81* 0.01
SHBG,2 nmol/I 798 488 1.05 486 1.05 41.6* 1.03 ** 0.17 535 1.07 59.4 1.07 51.4 1.04
Total testosterone,2nmol/l 1,149  6.90* 1.08 9.55 1.09 8.53 1.05 * ** 0.28 1.12 0.28 1.11 0.38* 1.06
C-reactive protein,mg/I? 2595 1.77 1.06 2.10 1.06 2.30 1.05 ** i 1.79 1.07 201 1.07 2.74*** 1,04
Current smokers

Obese 1,586 55.8 45.2 28.7 i FrX 23.4P 14.1 7.6
Nonobese,® % 1,448  60.9 54.6 402 o aEb gy 28.1 113

BP, blood pressure; HOMA, homeostatic model assessment; SHBG, sex hormone-binding globulin.
3log-transformed. PP = 0.068 vs. prehypertensives.
Difference from the prehypertensive group, *<0.05, **<0.01, ***<0.001 P trend by Pearson x’-test.
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165 men and 154 women developed incident CHD at follow-
up (15.9 per 1,000 person-years). Incident CHD occurred in
46 cases of normotensives (4.7%), 81 cases of prehypertensives
(8.1%), and 192 cases of hypertensives (18.1%). At baseline,
605 men and 618 women were identified to have MetS (preva-
lences 39.9 and 40.7%, respectively). These participants were
excluded from subsequent analyses. During the follow-up, 454
incident MetS (38.1 per 1,000 person-years) occurred.

Prediction of incident CHD, diabetes, and new MetS by
prehypertension at baseline

Sex-stratified incidences in Table 2 disclose significantly higher
crude rates of all three outcomes in prehypertensive than nor-
motensive women but significantly lower rates than in hyper-
tensive women. In contrast, prehypertensive men, though
exhibiting lower rates of diabetes and CHD than hypertensive
men, showed rates similar to normotensive men (P > 0.16),
whereas they had significantly higher MetS rates than normo-
tensive men but MetS rates similar to hypertensive men.

The prediction of new MetS, diabetes, and incident CHD
by prehypertension compared to normotensives at baseline is
shown in Table 3. Prehypertensive women had roughly two-
fold RRs for these conditions whereas prehypertensive men
had higher risk of developing only MetS (RR 1.45, 95% CI
1.03; 2.04). The adjusted risk of developing diabetes or incident
CHD by prehypertension was not increased in men with pre-
hypertension. When adjustment was made in these models for
obesity cutoffs (27 kg/m? in men and 29.5kg/m?), the associa-
tions of prehypertension with new MetS disappeared in men,
being consistent with partial confounding by obesity. Women,
in contrast, exhibited evidence of only moderate mediation by
obesity regarding diabetes, and associations hardly attenuated
with respect to MetS (RR 1.62, 95% CI 1.09; 2.38) and CHD
(RR 1.95, 95% CI 1.04; 3.66), suggesting largely independence
of obesity.

Predictors of prehypertension
Prehypertension developed in 317 of 845 initially nonhyper-
tensive participants (corresponding to an incidence of 5.0%

Table 2 | Incidence (in %) of new metabolic syndrome, diabetes
and cardiovascular disease in 3,034 participants,® by blood
pressure groups at baseline and gender

Normotensives Prehypertensives Hypertensives

Outcome n Men Women Men Women Men Women
Metabolic 454 21.2* 16.5*** 27.7 26.4 345 38.5%*
syndrome

Type 2 258 5.0t  3.7%* 7.1 8.1 15.1%%* 11.8*
diabetes

Coronary 319 56F  3.7%* 7.6 8.7 21%%* |5 g*x*
heart

disease

Difference from the prehypertensive group, by Pearson x2-test: *<0.05, **<0.01,
***<0.001.

tP=0.17,*P=0.19.

@Before exclusion of conditions at baseline.
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per annum). In seeking predictors of newly developing pre-
hypertension in a multiple logistic regression, total and HDL-
cholesterol, triglycerides, and log HOMA did not approach
significance when analyzed in conjunction with waist circum-
ference, which was a significant predictor in both genders (RR
1.027, 95% CI 1.013; 1.041). BMI predicted likewise prehy-
pertension (RR 1.07, 95% CI 1.03; 1.11) when substituted for
waist circumference in this model (Table 4). Sex-, age-, and
BMI-adjusted logistic regression analysis for prehypertension
demonstrated an RR of 1.064 (95% CI 0.996; 1.14, P = 0.067)
for a twofold increment in CRP.

Progression to hypertension

0Of 996 men and women who were prehypertensive at baseline,
333 developed hypertension at follow-up (corresponding to an
incidence of 4.5% per annum), and 404 remained prehyperten-
sive. This may be compared with 978 normortensives of whom
133 developed hypertension at follow-up (incidence 1.9% per

Table 3 | Predictive value of adjusted* prehypertension for
new-onset metabolic syndrome, diabetes and incident CHD at
baseline, in two models

Total Men Women
RR 95%ClI RR 95%ClI RR 95%CI
Metabolic syndrome (n) 1,811 910 901
Model 1
Prehypertensives  1.55 1.21;1.99 1.45 1.03; 1.70 1.17;2.48
2.04
Model 2
Prehypertensives  1.40 1.08;1.82 1.24 0.86; 1.62 1.09;2.38
1.78
BMI >27/>29.5 2.98 2.34;3.79 3.61 2.58; 2.29 1.61;3.26
5.05
Diabetes (n) 3,034 1,501 1,533
Model 1
Prehypertensives  1.52 1.03;2.25 1.18 NS 2.05 1.13;3.72
Model 2
Prehypertensives  1.26 0.84;1.89 1.02 NS 1.65 0.90;3.03
BMI >27/>29.5 2.46 1.85;3.28 2.54 1.68; 2.44 1.62;3.66
3.82
Incident CHD (n) 3,034 1,501 1,533
Model 1
Prehypertensives  1.41 0.96;2.07 1.10 NS 1.98 1.09;3.59
Model 2
Prehypertensives  1.34 0.90;2.00 1.04 NS 1.95 1.04;3.66
BMI >27/>29.5 1.35 1.03;1.76 1.36 0.94;, 1.36 0.94;1.96
1.97

Atotal of 233 men and 221 women developed MetS in 6.6-year follow-up after exclusion
of 1,223 MetS cases at baseline. A total of 129 men and 125 women newly developed
diabetes, 164 men and 153 women developed incident CHD in 6.6-yr follow-up in a
sample free of cases of diabetes and CHD at baseline. Model 1: adjusted for sex, age,
heart rate, and smoking status; Model 2: additionally for obesity as defined by a BMI of 27
in men and 29.5 kg/m? in women. Significant values are highlighted in boldface.

BMI, body mass index; RR, relative risk.
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Table 4 | Prediction of incident prehypertension by sex- and age-adjusted waist circumference or BMI? at baseline, by gender

Total (n=839)

RR 95% ClI Pvalue RR
Waist circumference, cm 1.027 1.013;1.041 <0.001 1.030
BMI, kg/m? 1.071 1.033;1.11 <0.001 1.103

Men (n=446) Women (n=393)
95% Cl Pvalue RR 95% Cl Pvalue
1.01;1.05 <0.01 1.024 1.005; 1.04 <0.05
1.04;1.17 0.001 1.051 1.003;1.10 <0.05

A total of 174 and 60 men and 142 and 57 women developed prehypertension in 6.6-year follow-up after excluding cases of prehypertension at baseline and hypertension in final

screening. Sex and age did not predict prehypertension significantly.

aWaist circumference or BMI separately analyzed in models. Significant RR values in boldface.

annum) and 528 remained normotensive. The related RR by
logistic regression analysis was 2.82 (95% CI 2.24; 3.57). After
additional adjustment for BMI, RR for developing hyperten-
sion from prehypertension as opposed to normotension was
2.42 (95% CI 1.90; 3.08) in the total sample, and 1.93 (95% CI
1.39; 2.70) in men and 3.05 (95% CI 2.15; 4.32) in women.

DISCUSSION

This prospective and cross-sectional population-based study
provides evidence that prehypertension confers excess risk
for the development of certain metabolic disturbances, CHD,
and for progression to hypertension in a population having a
high prevalence of MetS. It showed as a novelty that the sig-
nificantly imparted excess risk for diabetes and CHD in this
population sample is gender specific, confined to women.
Adjusted risk for DM and CHD in prehypertensive men was
similar to normotensive men. The risk predictions by prehy-
pertension in women were largely independent of obesity. Risk
for prehypertension was predicted in both genders by BMI or
waist circumference.

Incidence of prehypertension and its significance

in conferring CHD and cardiometabolic risk

Similar to findings in the United States®> and Taiwan,!? the
prevalence of prehypertension in the present cohort was 32.8%
at baseline in a sample having a mean age of 48 years; it gradu-
ally declined (at the expense of more hypertensives) to 23.8%
at final screening at a mean age of 52 years. The incidence of
prehypertension developing among middle-aged normoten-
sives was estimated as 5.0% per annum and that of hyperten-
sion from prehypertensive individuals was more than twofold
from normotensives, namely 4.5%. The latter is slightly lower
than the frequency of progression to hypertension in the
Framingham Study.?

We found prehypertension to have a significant predictive
value for the risk of MetS in both genders, at an only moderate
RR of 1.55, considering that roughly half of prehypertensives
had by definition a given component of MetS. The significant
predictive value for the risk of both diabetes and incident
CHD in women at an RR twofold that of normotensives may
not be totally unexpected, recognizing that high-normal BP is
related to increased risk of CVD compared with optimal BP,®
but the magnitude of risk of prehypertension for these dis-
eases was high. The adjusted RR of prehypertension for CVD
in men was found lower in men than women (1.6 vs. 2.5) in
the Framingham Study.® Our analyses included adjustment for
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heart rate which was reported to influence risk of cardiovas-
cular mortality independently from BP in an elderly Japanese
population sample.?® To our knowledge, only one prospec-
tive study demonstrated that high-normal BP predicted an
increased risk of DM, after adjustment for age and BML? This
is in agreement with our findings in women.

A proinflammatory nature of prehypertension was suggested
by the findings of the ATTICA study®® which revealed an asso-
ciation between prehypertension and increased CRP levels
linked to the atherosclerotic process. CRP levels in prehyper-
tensive subjects in this study were also significantly higher
than normotensive ones, and findings were extended that CRP
tended to be predictive for the subsequent risk of prehyperten-
sion even independently of BMI.

Evidence was presented in the MONICA/KORA Augsburg
case—cohort study to suggest that inflammatory processes
may be of particular importance in the pathogenesis of DM in
women rather than men.?® A predictive value of prehyperten-
sion for the risk of diabetes and CHD being confined to women
has not been previously reported. This might be linked to fea-
tures related to the inflammatory state in Turkish men, distinct
from women insofar as in men a more favorable, in women an
adverse balance between anti- and proinflammatory processes
might prevail and eventually lead to a sex difference in certain
outcomes.

Obesity measures as determinants of prehypertension

Risk for prehypertension was significantly predicted by waist
circumference and BMI in both genders, the RRs being slightly
higher in men. The magnitude of the excess risk for prehyper-
tension per 1 s.d. increment in waist circumference and BMI,
respectively, corresponded to 32 and 34% in women and to 48
and 38% in men. This confirms previous studies in which obes-
ity or adiposity was a major determinant!* or correlate®!%!5 of
prehypertension. While confirming the findings of Sung and
Ryu®® that BMI and waist circumference were independent
risk factors for high BP, at variance from some studies,!>3°
insulin resistance was associated here not independently of the
anthropometric measures.

Clinical implication of present findings is apparent. Although
prehypertension seems to be of minor clinical significance in
men, in obese women it may assume a major public health
problem, in view of its high prevalence and the demonstrated
associated risk for diabetes and CHD.

Potential limitations involve the applicability of the elicited
prospective findings in populations in which the prevalence of
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MetS is not high. Availability of a large cohort of both genders,
and the study’s population-based and prospective design form
its strengths.

In conclusion, prehypertension develops in middle-aged
Turkish adults with normal BP at an incidence of 2.0% per
year and progresses to hypertension at more than twofold
annual incidence as in normotensive subjects. It is primarily
determined in both genders by higher markers of obesity and,
possibly, inflammatory status. It confers excess risk for the
development of MetS in both genders, in addition to doubling
the risk for diabetes and CHD in women. Excess risk of prehy-
pertension for cardiometabolic risks in women is independent
and added to that of obesity.
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