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Pressure in Normoglycemic Hong Kong Chinese
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Obesity and insulin resistance are considered important links underlying the development of hypertension. In Caucasians,
there have been many reports of an association between insulin resistance and hypertension. However, this relationship is not
consistently found in other ethnic groups. In this study, we examined the involvement of insulin resistance (assessed as fasting
insulin-glucose product, FIGP) and general and central obesity as potential links in the development of hypertension in 413
normoglycemic Hong Kong Chinese (56.9% hypertensive) subjects. Anthropometric parameters (waist circumference [WC],
waist-to-hip ratio [WHR], body mass index [BMI]), surrogate measures of insulin resistance (fasting plasma glucose, insulin,
FIGP), fasting lipids and systolic (SBP) and diastolic (DBP) blood pressure were measured. Both male and female hypertensives
were more obese and dyslipidemic, and the females had higher indices of insulin resistance than the normotensive subjects of
the same gender. Before adjustment for age, gender, and adiposity, FIGP correlated with SBP in the total (r = .19, P = .009) and
low BMI (r= .23, P < .05) and low WHR (r= .25, P < .01) groups. However, after adjustment, there was no significant
relationship between FIGP and blood pressure. In contrast, BMI and WC were strongly associated with blood pressure (r = .41,
P < .001 for both DBP and SBP in the total population), although in the group with general obesity, the strength of
the relationship was weaker (r = .13). These relationships persisted after adjustment for age, gender, and FIGP. Obesity,
therefore, appears to have a predominant role compared with insulin resistance in determining blood pressure in these
normoglycemic Chinese.
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YPERTENSION, DYSLIPIDEMIA, type 2 diabetes mel- ics. In the present study, we investigated insulin-obesity-blood
litus, and obesity are often found clustered together inpressure relationships in normoglycemic Hong Kong Chinese,
the same individual? Obesity, and in particular visceral who were either normotensive or hypertensive.
obesity, and insulin resistance have been considered as impor-
tant links underlying the close associations between hyperten- SUBJECTS AND METHODS
sion, dyslipidemia, and type 2 diabefes. Study Protocol

. Thg positive relationship between body weight a”‘?' hyp.erter.]- The Clinical Research Ethics Committee of the Chinese University of
sion is strongly supported by data gathered from ep'dem'c’lOg'Q-iong Kong (CHUK) approved the study protocol. All of the subjects,
studies’® In some studies, over 50% of hypertensive subjectsoth patients and controls, gave written informed consent and were of
were above the recommended body wei§h€Concordance Han Chinese origin, unrelated, and without any known ancestors of
rates of 15% for dizygotic and 31% for monozygotic twins have other ethnic origin. They were living in the Hong Kong Special
been reported in those with both obesity and hyperteridibn.  Administrative Region of China at the time of the study, and none were
studies of hypertension in twins, body weight has been shown t@liabetic. The catchment area of the Prince of Wales Hospital has only
be the major ‘environmental’ factor influencing the level of Peen developed since the 1960s and serves a population of over 1
blood pressuré These observations suggest a common under-m'n'on' The_ majorl_ly of its inhabitants are a typlcal socioeconomic
lying pathogenesis for obesity and hypertengiéh. rep_resentaqop of first- or se_cond-ge_neratlon migrants from southern

. . : . China now living in a westernized environment.
Many studies in Caucasians support the involvement of
hyperinsulinemia and/or insulin resistance in the pathogenesisypject Recruitment and Classification
of hypertensior:'3-15 However, a clear relationship between
insulin resistance and hypertension is not consistently found irbr
all ethnic groups. Although there is evidence to support this
relationship in Japaned€&8it is not found in Pima Indian¥
The findings in blacks, Hispanics, and Chinese are also not
consistent with both positi?&2? and negative findings re-
ported?1%23:24Thus, only in Caucasians is there good evidence From the Division of Clinical Pharmacology, Department of Medi-
of a positive relationship between plasma insulin concentrationgine and Therapeutics, The Prince of Wales Hospital, Shatin, Hong
and blood pressure. Kong SAR, People’s Republic of China.
Differences in the blood pressure response to pharmacologic Submitted October 28, 1999; accepted May 9, 2000.

interventions between diabetic and nondiabetic hypertensive Supported by the Hong Kong Research Grants Council (Grants No.
patientd and the finding that hypertension is more common in CUHK 425/95M and CUHK 426/95M and CUHK Strategic Research
most diabetic groups than in the general populdfisuggest ~Frogramme 9702). _ o
that the pathogenesis of hypertension in the presence orabsene mcijcc;rlesﬁa:ﬁqp;::nglorequests o G. Neil Thpmas, PhD, D'V"f"on of

. . PR gy, Department of Medicine and Therapeutics, The
OT the d'a,bet'c milieu is ""e'Y to be the r.esult of a somewhat Prince of Wales Hospital, Shatin, Hong Kong SAR, People’s Republic of
different interplay of genetic and environmental fact®rs. ~pina Emair: thomas1997@cuhk.edu.hk.
_Factors, Whl_ch may represent pthogen_lc mechanisms contribut- copyrighte 2000 by W.B. Saunders Company
ing to or which may be associations with blood pressure, may 0026-0495/00/4912-0002$10.00/0
thus require investigation separately in diabetics and nondiabet- doi:10.1053/meta.2000.18512

Subjects were recruited from the medical outpatient clinic at the
ince of Wales Hospital. Anthropometric, seated blood pressure, and
plasma biochemical parameters after an overnight fast were measured.
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The anthropometric parameters required to calculate the body masmeasured enzymatically (Centrichem Chemistry System, Baker Instru-

index (BMI) and waist-to-hip ratio (WHR) parameters were measured.ments, Allentown, PA). The long-term imprecision of the assay was 3%

Subjects were defined as hypertensive if, after 5 minutes of rest, seateat 3.3 mmol/L and 2.2% at 6.8 mmol/L for total cholesterol and 6.9% at

systolic blood pressure (SBP) was40 mm Hg and/or diastolic blood 1.02 mmol/L and 4.6% at 2.18 mmol/L for triglycerides, respectively.

pressure (DBP)=90 mm Hg on at least 2 occasions while off HDL cholesterol was determined after fractional precipitation with

antihypertensive treatment (after a 4-week washout peffoB)ood dextran sulphate-Mggl and LDL cholesterol was calculated using

pressure was based on a mean of 3 readings taken 1 minute apart. Nwiedewald’s formul&?*

subjects had a history of significant renal, hepatic, or cardiac disease.

Normotensive (SBP was:140 mm Hg and DBP wass90 mm Hg)  Statistical Analyses

normoglycemic (fasting plasma glucose [FPG§.0 mmol/L) controls Data from normally distributed parameters are presented as mean

were recruited from hospital staff and their friends. ~ SD, whereas skewed data were logarithmically transformed and ex-
The index of msullr_l resistance we used is equivalent to that de”"edpressed as geometric mean with 95% confidence intervals.

from the homeostasis model assessment (HORiAjlowever, the gy gies using the insulin-glucose product as a surrogate estimate of

relatively complex equation generated by this model (ie, insulinigjin resistance have not described dichotomous criteria to define an

resistance= insulin/[22.5e" *“°*}) can be mathematically rearranged -« : : ;
' insulin-resistant state, but regard the measure as a continuous vari-

to the conceptually simpler equation: fasting insulin-glucose product

o N o able?835Therefore, to provide an indication of the prevalence of insulin
(FIGP) divided by 22.5 (ie, insulix glucose/22.5). This adjusted FIGP  ggjstance in the hypertensive population, arbitrary cut offs for insulin

(FIGPa) is numerically identical to the originally published equation. regjstance based on the 95th, 90th, and 75th percentiles of FIGPa of the
We present the FIGPa so that our data can be compared with those ify;motensive group were used. Differences in distribution between the
previous publications in other ethnic groups. However, division by ajypetensive and normotensive groups for both males and females were
constant is not necessary for analysis of data within our studyinen assessed using thetest.
Therefore, we also present the simpler FIGP values, which have not gq the correlation and stepwise multiple regression analyses, gender
been divided by 22.5. As it is the product of pmol/L and mmol/L, We 5 coded 0 and 1 for male and female, respectively. WC, BMI, FIGP,
have omitted its units. The HOMA-derived index has been shown 1054 age were also included in the analyses. The variables included in the
correlate well with the results of the euglycemic hyperinsulinemic 4n5yses were linearly related to the dependent variables. For the
clamp in population-based S_t“d@éo Subjects with FPG levels less  gtenwise multiple regression, the appropriateness of the regression
than 6.0 mmol/L were considered normoglycerffiSubjects with & 1odel was judged from the Durbin-Watson statistic (testing for serial
FPG =6.0 mmol/L or receiving glucose-lowering therapies were . rrelation of adjacent error terms) and partial plots of the residuals.
excluded from the study. The tolerance and variance inflation factors (VIF) were taken as
General obesity was defined as a BMI a25.0 kg/nf or =27.0  measyres of collinearity with low tolerance and high VIF being signs of
kg/m? and central obesity as WHR0.85 or =0.90 in females and  cqjjinearity that indicate that a variable should not be included in the

males, respectivefff: As there is no generally accepted definition of 1yqqe| The Statistics Package for Social Sciences (SPSS for Windows,
central adiposity using waist circumference (WC), WHR was used t0y¢rsion 7.5.1, 1996, SPSS, Chicago, IL) was used for the above
classify the subjects into centrally obese and noncentrally obese 9roup§nalyses.

and WC was used for the remainder of the analyses. Dyslipidemia was
classified as either a fasting plasma total cholestef®2 mmol/L or RESULTS

between 5.2 and 6.2 mmol/L with the total cholesterol to high-density . . .
lipoprotein (HDL) cholesterol ratio being5.0, and/or fasting plasma The hypertenswe. popula.tlon was slightly oldér < .001)
triglycerides being=2.3 mmol/L3233 Of the 413 normoglycemic than the normotensive subjects (Table 1). Both the male and

subjects, 235 (56.9%) were hypertensive and 178 normotensive. Fastifgmale hypertensives were more obese with increased BMI
insulin values were available for the surrogate measure of insulinwaist circumference and WHR compared with gender-matched
resistance (FIGP) in only 94 of the hypertensive and 107 of thenormotensive controls (at < .01). Furthermore, in both sexes
normotensive subjects. compared with the controls, the hypertensives had a higher
prevalence of dyslipidemia with elevated triglycerides and
lower HDL cholesterol, and additionally plasma sodium, urate,
Fasting plasma samples were taken for measurement of electrolytegnq creatinine were also elevated (Table 1). The female
urate, lipids (triglycerides, total cholesterol low-density lipoprotein hypertensives had a significantly higher plasma glucose and

[LDL] cholesterol, and H.DL ChOIeS.terOI)’ and glucose. Plasma EIE.CtrO'Were more insulin-resistant in terms of their elevated fasting
lytes were measured by ion-selective electrodes on a parallel multichan-

nel analyzer (DuPont Medical Products, Newark, DE: interassayplasma insulin and consequently their FIGP, unlike their male

coefficient of variation [CV]<1.0%). Creatinine was measured using counterparts. ) ) ] )

the Jaffe method on a Beckman Astra-8 Chemistry analyzer (Beckman, When compared with the arbitrary cut offs for insulin
Brea, CA, interassay C\1.0%). Urate measurement, based on the resistance based on the 95th, 90th, and 75th percentiles of
uricase method, was performed using the Dade Dimension clinicaFIGPa of the normotensive group in the combined male and
chemistry system (Dade International, Deerfield, IL; interassay CVfemale group, 7%, 16%, and 34% of the hypertensives were
<2.0%). Plasma glucose was measured using a standard glucosgsulin-resistant, respectivelf (= not significant [NS]). When
oxidase method. The interassay CV for the quality control was 2.0% a“{:jender-specific groups were analyzed, there was no difference

g':’ccrngerlep\ll:tleo;ngf o "n(l’(lé 'a i'ns‘ﬂ:‘g;?;emeglx%nSaA)gg;‘;z” between the distribution of the FIGPa in the males (Fig 1) with
m me- mm My 0 %R = T o .
(Dako Diagnostics, Ely, UK). There was no cross-reactivity with 4%, 14%, and 22% NS) being insulin-resistant using

proinsulin. The intraassay CVs were 9.9%, 6.8%, and 2.2% for themale-specific cut offs, 'respectively. In the femgles, the °‘_’e”ap
standard concentrations of 244 0.2, 10.9+ 0.7, and 31.5= 0.7  Was not as great as in the males, but the dichotomy in the

pmol/L, and the interassay CVs for the quality controls were 7_0%Vd_istributi0n was I_ess than _that seen for either BMI or _WaiSt
4.4%, and 6.4% at insulin levels of 980.7, 11.2+ 0.5, and 27.3+ circumference (Fig 1). Using equivalent female-specific cut
1.8 pmol/L, respectively. Plasma total cholesterol and triglycerides wereoffs, 11%, 17%, and 44% were insulin-resistant, respectively.

Biochemical Analyses
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Table 1. Anthropometric, Blood Pressure, and Plasma Biochemical Characteristics of the Male and Female
Normotensive and Hypertensive Populations

Males Females

Cohort

Normotensive

Hypertensive

Normotensive

Hypertensive

No. 67 117 111 118
Age (yr) 38.0 = 8.6 46.5 = 9.18 42.0 = 9.7 49.0 = 10.98
SBP (mm Hg) 116 =9 147 + 178 112+ 9 151 + 18§
DBP (mm Hg) 70+ 9 92 + 118 64 =9 87 + 118
Mean arterial pressure (mm Hg) 101 +8 128 = 148 96 + 8 130 + 148
Pulse (beats/min) 70 = 10 73+ 14 70*9 74 = 101
Sodium (mmol/L) 141+ 1 142 + 2| 140+ 1 142 + 28
Potassium (mmol/L) 41+05 40+04 39+04 39+05

Creatinine (umol/L)
Urate (mmol/L)

76.7 (73.6-79.4)
0.32 (0.31-0.34)

84.7 (81.3-87.1)§
0.37 (0.36-0.39)§

57.5 (54.2-60.0)
0.24 (0.23-0.25)

61.4 (58.9-64.6)]
0.29 (0.27-0.30)§

Total cholesterol (mmol/L) 55+1.6 5612 55+ 1.7 58+15
HDL-cholesterol (mmol/L) 1.3*+04 1.2 =0.3| 15*04 1.2 +0.38
LDL-cholesterol (mmol/L) 3.6+04 37x11 35+15 3.7+x14
Triglyceride (mmol/L) 1.08 (0.91-1.27) 1.72 (1.52-1.95)§ 0.89 (0.79-1.01) 1.74 (1.51-2.00)§
Fasting glucose (FPG, mmol/L) 5.1 (5.0-5.2) 5.2 (5.1-5.2) 5.0 (4.9-5.1) 5.2(5.1-5.3)8

Fasting insulin (FPI, pmol/L)*
Insulin-glucose product (FIGP)*

43.4 (35.7-52.6)
221 (185-270)

45.0 (38.9-52.5)
229 (195-268)

38.6 (33.1-45.1)
196 (167-229)

53.2 (42.7-66.1))
279 (222-349)7

Adjusted FIGP (FIGPa)* 9.8 (8.0-12.0) 10.1 (8.6-11.9) 8.7 (7.4-10.2) 12.4 (9.9-15.5)1
BMI (kg/m?) 23.8 +39 259 + 3.61 229+ 34 25.8 = 4.08
WC (cm) 79.8 +9.3 88.1 +9.18 724 +85 825+ 7.78
WHR 0.85 + 0.06 0.89 + 0.058 0.78 = 0.05 0.84 + 0.068
Dyslipidemia (%) 37.3 57.3| 32.7 54.31
Increased central adiposity (%)t 16.4 44.48 10.8 47.18
Increased general adiposity (%)% 215 32.9 25.7 51.98
Increased general/central adiposity combined (%)t$ 28.3 52.11 29.4 76.58

NOTE. Mean + SD, geometric mean (geometric 95% confidence intervals of the mean). For comparison both FIGP and FIGPa are shown
(FIGPa = FPI X FPG/22.5), *n = 201; tincreased central adiposity = WHR =0.85 or =0.90; and tincreased general obesity = BMI =25.0 kg/m? or
=27.0 kg/m? in females and males, respectively.

§P < .001.

P < .01.

||P < .05.

The proportion with insulin resistance in the female hyperten-and DBP after adjustment for age, gender, and FIGP were strong
sives when compared with the cut off for the FIGPa of thein all groups, except for a weak relationship between BMI and
normotensive population was only significantly higher at the SBP in the low BMI group.
75th percentileR = .04). In the stepwise multiple regression analyses performed in the
Partial correlation analyses were used to assess the relatiopopulation for whom insulin levels were available, the param-
ships of adiposity (WC and BMI) and FIGP with blood eters were normally distributed and linearly related to the
pressure, both before (0 order correlation coefficients) and aftedependent variables, DBP and SBP. Of the variables included
the removal of the effects of age and gender and the othefage, gender, WC, BMI, and FIGP) in the analyses, WC was the
parameter (adiposity or FIGP) in the subgroup with fastingstrongest independent predictor of both DBEP={ 0.53) and
insulin values available (Table 2). The relationships wereSBP @ = 0.47). Age was also significantly associated with
examined in this subgroup as a whole and after division intoDBP (8 = 0.13) and SBP { = 0.24; DBP= [0.20 -
further subgroups with or without increased BMI or those with age]+ [0.75 - waist]+ 33.1,R? = .32,P < .001; SBP=[0.50 -
or without increased WHR. age]+ [0.94 - waist]+ 33.1, R2 = .32, P < .001). The FIGP
Before adjustment for age, gender, and adiposity, the onlywas not an independent predictor for either DBP or SBP and
significant relationships were seen between FIGP and SBP iwas eliminated from the regression equation, as was BMI.
the total ¢ = .19, P = .009) and low BMI ¢ = .23, P < .05)
and low WHR ¢ = .25, P<.01) groups. However, after DISCUSSION
adjustment, no significant relationships between FIGP and SBP In this study, both the male and female hypertensive subjects
or DBP were identified in any of the subgroups (Table 2). Therewere more obese and dyslipidemic, whereas only the females
was a strong relationship between FIGP and BMI or WC afterhad higher surrogate indices of insulin resistance than the
adjustment for age and gender. Furthermore, there was alsogender-matched normotensive groups (Table 1). Both obesity
strong relationship between SBP and DBP and BMI or WC afterand insulin resistance have been proposed to be important
adjustment for age, gender, and FIGP (Table 2). Unlike thefactors linking the clustering of these metabolic abnormali-
weak relationship between FIGP and blood pressure, théies®13-15 However, these parameters are closely interrelated
relationships between the anthropometric measures and SBHable 2), with obesity being postulated as leading to the
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development of insulin resistan&én this study, we attempted above the 95th percentile of the FIGPa criterion derived from
to dissect the relationship between these 2 closely associatétle normotensive population and thus defined as insulin-
variables and determine which is the more important determiresistant was only 7%. Using an equivalent cut off criterion, the
nant of blood pressure in Hong Kong Chinese. prevalence of insulin resistance (FIGPa) was higher at 27% in a
There was no evidence in this study to suggest a relationshigimilar group of male and female Caucasian hyperten&ives
between insulin resistance and blood pressure in the maléan in our hypertensive group. The percentage of the variance
subjects, as similar levels of glucose, insulin, and FIGP werdn blood pressure that is explained by the FIGP in our study was
seen in the hypertensive and normotensive males, and there wamall (<4% for O order correlationss.1% after adjustment for
no difference in the proportion with insulin resistance betweenage, gender, and BMI, Table 2). Only in the low BMI group was
these groups. In females, despite the indices of insulin resisthere any significant correlation between FIGP and SBP, and
tance being higher in hypertensives than controls (Table 1), th¢his was greatly diminished after adjusting for WC. Further-
distribution of FIGP overlapped in the 2 populations consider-more, FIGP was not an independent predictor of blood pressure
ably (Fig 1) and only at the 75th percentile was there anywhen indices of obesity were included in the analyses. Together,
significant difference in the proportion with insulin resistance. these data suggest that insulin resistance per se, as assessed by
The proportion of combined male and female hypertensives=IGP, is unlikely to play a key role in the development of
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Table 2. Partial Correlation Analyses of Relationships Between DBP for age and BMI and not found in malés These findings
and SBP and the Insulin-Glucose Product (FIGP), BMI and WC support the current study, which only found a weak relationship
Al BMI§ WHR Ratio| in the female subjects. This was predominantly determined by
Obesity Criteria Subjects  High Low High Low obesity, particularly when the fat was centrally deposited. Some
No. 201 75 126 19 152 of the discrepancies between the races may be methodological
I for FIGP* regarding the assessment of insulin resistance. Clear criteria for
BMI 4290 .36# 319 ogE* 449 defining insulin resistance are needed to enable direct compari-
wc 361 .24 24%% 24 411 sons between populations and the simplicity of FIGP is
rfor FIGP advantageous.

DBP —-.08 -.13 04 -.14 04 Mykkanen et at* found that insulin resistance was indepen-
SBP 02 -1 14 -0 10 dently associated with DBP, but only in non-obese Caucasian
rfor body mass indext subjects. Non-obese, normoglycemic Caucasian hypertensives

DBP 361 29%%  22%* 26 331

have lower whole-body glucose disposal than their non-obese

SBP 331 .32# 3 22 28# _ . . ;
rfor WCE normotensive counterparts, suggesting a relationship between

DBP 469 31%% 304 .30%% .34 insulin resistance and hypertension in the non-ob&€mly in

SBP 420 20%% 320 17 32 our low BMI and low WHR Chinese groups was there any

- ) ) evidence of a relationship between FIGP and blood pressure
NOTE. Partial correlations are adjusted for *age and gender or age, . 0 .
gender and thody mass index and waist circumference, or fFIGP. (SBP), accounting for 4% of the variance and then only before
§High general obesity (BMI) = BMI =25.0 kg/m2 or =27.0 kg/m? and adjustment for age, gender, and adiposity. In contrast to data
[lhigh central adiposity (WHR) = WHR =0.85 or =0.90 in females and reported in obese Caucasidfisn our obese Chinese subjects,

males, respectively. no relationship between insulin resistance and blood pressure
P = .001. was identified, even before adjustment (Table 2). This is despite
#P = .01 a large proportion of the obese subjects being insulin-resistant
**P=.05. as determined by FIGP. The high prevalence of insulin resis-

tance in the obese subjects may result in a loss of linearity
hypertension in our normoglycemic Chinese, particularly in thebetween insulin resistance and blood pressure and may explain
male subjects. why a weak relationship was found only in the non-obese

Although there is evidence to support the relationshipsubjects.
between insulin resistance and hypertension in Caucasians, the It is noteworthy that in the multiple regression analyses, WC
situation in other ethnic groups is less clear. Hispanic Ameri-was found to be the major determinant of blood pressure
cans have 3 times more type 2 diabetes than in non-Hispaniaccounting for more than 20% of the variance. There is now
whites, yet the rate of hypertension is simil&urthermore, the  increasing evidence showing the pivotal role of central adipos-
nondiabetic Hispanics were younger, more obese, and insulinty in linking dyslipidemia, insulin resistance, and blood
resistant. Pima Indians have one of the highest rates of obesitpressure, possibly mediated through the release of free fatty
insulin resistance, and type 2 diabetes in the world, yet theyacids383°
have a lower frequency of hypertension (14%) than non- Several mechanisms may contribute to increases in blood
Hispanic whites (22%})1° Insulin levels were significantly —pressure resulting from increasing levels of adiposity in a
associated with blood pressure in the whites, even aftemanner independent of insulin resistance. Leptin, produced by
adjustment for age, sex, percentage body fat, and body weighgdipocytes, has been reported to have sympathetic and cardio-
but not in the Pima Indians or blacksHowever, other studies vascular actions in animal mod&lswith its chronic action
in blacks, as well as Hispanics, have found positive associationpurported to have an overall pressor effédn addition to the
between insulin resistance and blood presstte. proposed action of leptin, sympathetic activation associated
Although 3 Japanese studies reported significant relationwith obesity? and adipocyte release of angiotensindgéaoth

ships between fasting hyperinsulinemia and hyperten$igh, promote the formation of angiotensin Il and aldosterone, which
findings in Chinese subjects are less clear. A positive relationhave direct pressor and antinatriuretic efféé¢tghus, there are
ship between FPI and blood pressure was reported in 2 studieseveral possible mechanisms by which obesity, independently
on Chinesé&;#2but in 1, much of the variance in FPI levels was of insulin resistance, may influence blood pressure.
attributed to obesityFurthermore, obesity contributed addition-  In conclusion, although our data do not exclude the involve-
ally to blood pressure in a manner independent of insulinment of insulin resistance in the pathogenesis of hypertension,
resistancé. In a Chinese Mauritian population, there was a particularly in the female subjects, our findings emphasize the
significant relationship in the females between blood pressurémportant influence of obesity. Central adiposity assessed by
and both FPI and 2-hour post 75-g glucose load insulin I€¥els. WC was the strongest determinant of blood pressure in this
However, the relationships were much weaker after adjustmentormoglycemic population.
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