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B Abstract

BACKGROUND: Impaired fasting glucose (IFG) is more
prevalent in men, whereas impaired glucose tolerance (IGT)
is more prevalent in women. AIM: To determine whether
gender difference in the prevalence of glucose intolerance is
related to heightt: METHODS: A cross-sectional study of
2,368 first-degree relatives (FDR) of patients with type 2
diabetes was conducted between years 2003 to 2005. All par-
ticipants (614 men and 1754 women) were in the age range
30-60 years, and were FDR of consecutive patients from
outpatient clinics at Isfahan Endocrine and Metabolism Re-
search Centre, Iran. All subjects underwent a standard 75 g
2-h oral glucose tolerance test (OGTT). Weight, height,
waist and hip circumference, and glycated haemoglobin were
also measured. RESULTS: IGT was more common
amongst women (OR 0.66; 95% CI 0.51, 0.87),whereas dia-

betes (OR 1.31; 95% CI 0.96, 1.78), and IFG (OR 1.41; 95%
CI 1.10, 1.80) was more common amongst men. Women
had a lower mean fasting plasma glucose (FPG) (p < 0.001),
but showed higher 2hPG, and FPG-2hPG increase (p <
0.001). The gender difference in mean 2hPG and FPG-
2hPG increase, was not evident after adjustment for height.
Negative correlation to height was observed in 2hPG and
FPG-2hPG increase, both in men and women (p < 0.001),
but height showed little association with FPG. CONCLU-
SIONS: Women had higher mean 2hPG and FPG-2hPG
increase, but showed a lower FPG level than men. The in-
verse association between height and 2hPG and FPG-2hPG
increase may be explained by gender difference.
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Introduction

prevalent in women [1-5]. As yet, no clear explanation
has been found for the pattern where women tend to
have a higher 2-hour plasma glucose (2hPG) than men
who have a higher fasting plasma glucose (FPG) value.
Women are usually shorter than men, and shortness is
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associated with poorer glucose tolerance and gesta-
tional diabetes in diverse populations [6-13]. Currently,
only one study has sought to explain the extent of
gender difference in relation to glucose metabolism
[14]. The study investigated the relationship between
height and response to the oral glucose tolerance test
(OGTT), postulating that the inverse relationship be-
tween height and 2hPG could be attributable to fixed
glucose load in the OGTT, irrespective of body size.
However, Sicree ¢f al. referred to fixed glucose load as
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the main cause of gender difference in response to
OGTT, and it is likely that genetic factors also influ-
ence gender difference in response to OGTT. Height
[15, 16] and glucose metabolism risk factors [17-20]
such as obesity are determined by genetic and early en-
vironmental influences. First-degree relatives (FDR) of
patients with type 2 diabetes are genetically pre-
disposed to a high risk of glucose intolerance and
might be more appropriate for testing this hypothesis.

The objective of this study was to fill in some of
these knowledge gaps by determining gender differ-
ences in response to OGTT, and to discover whether
body structure differences may explain these gender
differences amongst FDR of patients with type 2 dia-
betes.

Subjects and methods

The recruitment methods and examination proce-
dures of the Isfahan Diabetes Prevention Study (IDPS)
have been described before [3]. Briefly, the IDPS is an
ongoing cohort study in central Iran to assess the effi-
cacy of intensive diet and exercise to prevent or delay
the onset of type 2 diabetes mellitus in FDR of pa-
tients with type 2 diabetes. Our study sample com-
prised 2,368 (614 men and 1754 women) FDR of con-
secutive patients with type 2 diabetes. All patients were
attendees at clinics in Isfahan Endocrine and Metabo-
lism Research Center, which is affiliated to Isfahan

Table 1. Clinical characteristics of first-degree relatives of type 2 diabetes patients

University of Medical Sciences, Iran. The participants
included siblings and children. The study was con-
ducted between years 2003 and 2005.

Participants, reported to clinics in the morning after
an overnight fast. Subjects were asked to abstain from
vigorous exercise in the evening before, and in the
morning of the investigations. Smokers were encour-
aged to abstain from smoking in the morning of the
investigations. First, on arrival at the clinic, the infor-
mation given by the participants in the questionnaire
on family history was verified. Then, with the subjects
in light clothes and without shoes, height, weight, waist
and hip circumference were measured using standard
apparatus. Weight was measured to the nearest 0.1 kg
on a calibrated beam scale. Height, waist and hip cir-
cumference were measured to the nearest 0.5 cm with
a measuring tape. Waist was measured midway be-
tween the lower rib margin and the iliac-crest at the
end of a gentle expiration. Hip circumference was
measured over the greater trochanters directly over the
underweat.

Body mass index (BMI) (kg/m?) is recognized as
the measure of overall obesity. Normal BMI was de-
fined as BMI < 25, overweight as BMI 25-29.99, and
obesity as BMI = 30. Waist circumference (WC) was
used as a measure of abdominal obesity, defined as
WC 2 102 ¢cm in men and 288 cm in women. A waist-
to-hip ratio (WHR) of <0.8 in women and <0.95 in
men was considered normal. WC was used as an inte-
grated measure of obesity
and fat distribution. This
was based on studies

Parameter Men Women Difference (95% CI) suggesting that WC is

(n=614) (n =1754) more highly correlated
Age (1) 436 * 028 29 * 016 0.7 (0.08 - 1.32) with both total and ab-
Height (cm) 1607 + 023 1560 * 014 137 (12.90 - 14.10)" dominal body fat when
Weight (kg) 799 + 048 721+ 0.28 78 (6.61 - 879" measured by computed
BMI (kg/m?) 277 * 022 207 * 013 2.0 (249 - -1.51)" iiﬁfifE;?LTﬁiig
Waist circumference (em) 944 £ 0.37 876 * 021 68 (616 - 7.84)" oo VIR [2;5, ZgZ] .
Hip circumference (cm) 1048 + 0.36 1095 * 021 47 (552 - 388 ficipants were classified
Waist-to-hip ratio 09 * 0.002 08 + 0001 01 (0.09 - 0.1 into quartles of height,
FG baseline (mg/dl) 1051 * 1.20 993 + 071 58 (287 - 9.63) with cut-points of 163.2,
PG 30 min (mg/dl) 1545 * 1.83 1478 * 108 67 (3.08 - 1150 1697 and 173.9 cm for
PG 60 min (mg/dl) 1506 + 2.32 1540 * 136 56 (114 - 11.90)° men. and 152.5. 155.8
PG 120 min (mg/d]) 1184 + 2.19 1200 + 128  -10.6 (-14.80 - -4.77) and 159 5 cm for women.
FPG-2h PG increase 168 * 1.61 302 = 0.94 -13.2 (-17.10 - -9.75)™ Pregﬂant women and
HbAlc (%) 52+ 005 51+ 003 0.1 (0.01 - 021) known diabetic individu-

Legend: Data are age-adjusted means + standard error of selected characteristics among 614
men and 1754 women. Age-adjusted means were calculated using general linear model. FG: fa-
sting glucose. PG: plasma glucose. FPG: fasting plasma glucose. BMI: body mass index. * p <

0.05.* p < 0.01, " p < 0.001.
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als were excluded.

Tenets of the Decla-
ration of Helsinki wete
followed, institutional
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Table 2. Prevalence rates (%) of diabetes mellitus, impaired glucose tolerance and impaired fasting glucose in first-degree relatives of pa-
tients with type 2 diabetes by selected characteristics

Parameter Diabetes mellitus 1GT IFG
At risk Cases Age-adjusted OR Cases Age-adjusted OR Cases Age-adjusted OR
(no.)  (prevalence) (95% CI) (prevalence) (95% CI) (prevalence) (95% CI)

Total 2368 243 (10.3) (9.10 -11.50) 458 (19.3) (17.90 -21.10) 406 (17.1) (15.80 -18.80)
Gender

Women 1754 165 (9.4) 1.00 372 (21.2)  1.00 274 (15.6)  1.00

Men 614 78 (12.7) 1.31 (0.96 - 1.78) 86 (14.0)  0.66 (0.51 - 0.87) 132(21.5) 1.41 (1.10 - 1.80)"
Women

Age (y1)

<40 598 35 (5.9) 1.00 108 (18.1)  1.00 82(14.0) 1.00

40-49 817 79 (9.7) 195 (1.28 - 298~ 171(20.9) 1.37 (1.04 - 1.81)  136(16.6) 144 (1.06 - 1.95)
=50 339 51 (15.0) 391 (2.44 - 627y 93 (27.4) 231 (1.65 - 324~  56(16.5) 1.83 (1.24 - 2.71)~
BMI (kg/m?)

<25 232 15 (6.5) 1.00 38 (16.4)  1.00 31(13.4)  1.00

25-29.99 786 69 (8.8) 1.33(0.73 - 2.41) 156 (19.8) 128 (0.85 - 1.92) 113(14.4) 112 (0.72 - 1.74)
= 30 733 81 (11.1) 2.09 (1.16 - 3.78) 176 (24.0) 1.89 (1.25 - 2.84)~ 132(18.0) 1.69 (1.09 - 2.63)
Waist circumf. (cm)

<88 910 53 (5.8) 1.00 174 (19.1)  1.00 127 (14.0)  1.00

> 88 805 106 (13.2) 2.88 (2.01 - 412 193 (24.0) 1.64 (1.28 - 2.10) 143(17.8) 1.65 (1.25 - 2.18)
WHR

<0.8 717 35 (49) 1.00 120 (16.7)  1.00 112(15.6)  1.00

=08 903 119 (13.2) 3.31 (220 - 4.96) 226 (25.0) 1.93 (1.49 - 252 143(15.8) 1.32 (0.99 - 1.76)
Height

1st quartile 441 47 (10.7) 1.00 111 (25.2)  1.00 58(13.2) 1.00

2nd quartile 440 40 (9.1) 0.98 (0.61 - 1.57) 101 (23.0)  0.95 (0.68 - 1.32) 64(14.5) 112 (0.75 - 1.68)
3 quartile 449 42 (9.3) 1.00 (0.63 - 1.60) 85(18.8)  0.77 (0.55 - 1.08) 81(17.9) 137 (093 - 2.02)
4th quartile 424 36 (8.5) 0.97 (0.59 - 1.58) 76 (17.9)  0.77 (0.54 - 1.09) 73(17.2)  1.33 (0.89 - 1.06)
Men
Age (%)

<40 186 12 (6.6) 1.00 21 (11.5)  1.00 41(22.0)  1.00

40-49 288 35 (12.2) 215 (1.07 - 4.33) 43 (14.9)  1.51 (0.85 - 2.68) 58(20.1) 1.04 (0.65 - 1.67)
=50 139 31 (22.3) 546 (2.60 -11.47)~  22(15.8) 2.21 (1.12 - 4.38) 33(23.7) 170 (0.98 - 2.99)
BMI (kg/m?)

<25 119 9 (7.6) 1.00 10 (84) 1.00 21(17.6)  1.00

25-29.99 346 47 (13.6) 2.52 (1.15 - 5.49) 55(15.9)  2.51 (1.21 - 5.22) 7521.7) 1.64 (0.94 - 2.85)
=30 143 23 (16.1) 3.5 (1.33 - 7.47)~ 21 (14.7) 259 (1.13 - 5.94) 36(25.2) 215 (1.14 - 4.05)
Waist circumf. (cm)

<102 472 54 (11.4) 1.00 64 (13.6)  1.00 96(20.3)  1.00

=102 114 22 (19.3) 211 (1.15 - 3.85) 19 (16.7)  1.51 (0.82 - 2.77) 26(22.8) 147 (0.86 - 2.52)
WHR

<0.95 561 70 (12.5)  1.00 80 (14.3)  1.00 114 (20.3)  1.00

=>0.95 15 6 (40.0) 5.00 (1.29 -19.32)" 1 (6.7) 0.95 (0.10 - 8.81) 4(26.7) 239 (0.58 - 9.85)
Height

1st quartile 151 25 (16.6) 1.00 24 (15.9)  1.00 34(22.5) 1.00

2nd quartile 153 20 (13.1) 0.76 (0.38 - 1.53) 22 (14.4)  0.84 (0.43 - 1.64) 32(20.9) 0.82 (0.46 - 1.47)
31 quartile 151 15 (9.9) 0.69 (0.33 - 1.45) 25 (16.6)  1.01 (0.56 - 2.14) 36(23.8) 098 (0.55 - 1.76)
4th quartile 154 19 (12.3) 0.81 (0.39 - 1.68) 15 (9.7) 0.59 (0.28 - 1.24) 30(19.5) 0.72 (0.40 - 1.32)

Legend: Data are number of cases (with percentage in parentheses) and age-adjusted odds ratio (with 95% CI in parentheses). Odds ratios
calculated by binary logistic regression analysis. Cut-points for quartiles were 165.2, 169.7 and 173.9 cm for men, and 152.5, 155.8 and 159.5
cm for women. IGT: impaired glucose tolerance. IFG: impaired fasting glucose. BMI: body mass index. WHR: waist-to-hip ratio. OR: odds
ratio. CI: confidence interval. * p < 0.5, p < 0.01, ™ p < 0.001.
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ethical committee approval was granted, and an in-
formed consent form was signed by each participant.

Classification of glucose tolerance

Subjects underwent a standard oral glucose toler-
ance test (OGTT (75 g glucose 2h)) according to the
American Diabetes Association (ADA) criteria [23].
Venous blood was sampled 0, 30, 60, and 120 min. af-
ter oral glucose administration. Plasma samples were
centrifuged and analyzed the same day. FPG = 126
mg/dl or 2hPG of = 200 mg/dl defined diabetes mel-
litus. IGT was defined as FPG < 126 mg/dl, but with
2hPG concentration 2140 and <200 mg/dL If FPG
was in the range of 100 to 126 mg/dl and 2hPG was
<140 mg/dl, it was considered as IFG. Whereas, if
FPG was below 100 mg/dl and 2hPG smaller than 140

Table 3. Age- and anthropometric-adjusted glucose parameters among first-degree relatives of

type 2 diabetes patients

mg/dl, it was considered a sign of normal glucose tol-
erance [23, 24]. The FPG-2hPG increase was calcu-
lated as 2hPG minus FPG. Glycosylated hemoglobin
(HbAlc) was also assessed, as measured by ion-
exchange chromatography.

Statistical analysis

Statistical methods included the Student’s t-test, chi
squared test, and multivariate regression (linear and lo-
gistic). All analyses were stratified by gender. Adjusted
means were calculated and compared using general lin-
ear models. All analyses were performed with the SPSS
for Windows (SPSS Inc., Chicago, 1L, USA). All tests
for statistical significance were two-tailed, and per-
formed assuming a type I error probability of <0.05.

Results

Differences in the dis-

Parameter Men Women Difference (95% CI) tribution of characteris-
(n =614 @=174 tics amongst the 2,368
FPG (mg/dl) 1054 £ 155 99.2 £ 0.62 62 (346 - 894" participants (614 men
Age-adjusted 1051 * 1.20 99.3 + 071 58 (307 - 853" and 1754 women) are
Age-, height-adjusted 1064 * 1.61 989 + 0.80 75 (4.25 - 10.70)" shown in Table 1.
Age-, WC-adjusted 1028 + 1.26 9.9 + 071 29 (011 - 5.69) Women were younger
Age-, weight-adjusted 1047 + 1.24 99.5 * 0.72 52 (241 - 7.99) than men, and had lower
Age-, BMI-adjusted 1057 + 1.22 9.1 + 071 66 (385 - 935" mean waist circumfer-
Age-, HC-adjusted 1054 + 1.24 99.0 + 0.71 64 (3.62 - 9.18)" ence, height and weight,
Age-, WHR-adjusted 986 * 148 1014 * 076 28 (586 - 0.26) WHR, FPG, 30 and 60
2hPG 1190 * 251 1288 * 123  -9.8 (-14.80 - -4.77) minutes PG. Men had
Age-adjusted 1184 * 219 1200 * 128 106 (-15.60 - -5.66) lower BMIL hip circum-
Age-, height-adjusted 1258 * 2.94 1267 + 144 09 (680 - 5.00) ference, 2hPG and FPG-
Age-, WC-adjusted 1137 + 228 1302 £ 127  -165 (-21.50 - -11.50) 2hPG  increase,  than
j ) women. The mean (stan-
Age-, weight-adjusted 1177+ 2.27 1295 £ 130  -11.8 (-16.90 - -6.71)™ dard deviation (SD)) age
Age-, BMI-adjusted 1197 + 2.23 1288 £ 129 91 (1420 - -4.10)~ of men was 43.6 (6.9)
Age-, HC-adjusted 1191 + 225 1285 + 128  -9.4 (-1440 - -4.33)" yeats, and for women
Age-, WHR-adjusted 1063 + 2.68 1327 * 136 -26.4 (-31.90 - -20.90)" 42.9 (6.7) years. Men and
FPG-2hPG increase 172 £ 1.77 301 £ 092 129 (-16.60 - -9.21)* women  had  similar
Age-adjusted 168 *+ 1.61 302 + 094  -134 (-17.10 - -9.75)" HbA1c levels.
Age-, height-adjusted 236 * 216 280 * 1.06 4.4 (-8.73 - -0.07) Out of the 2,368 par-
Age-, WC-adjusted 146 + 1.70 307 + 095  -16.1 (-19.90 - -12.30)" ticipants 1261 (53.3%)
Age-, weight-adjusted 172+ 1.68 302 + 096  -13.0 (-16.80 - -9.24) had normal OGTT, 317
Age-, BMI-adjusted 173 + 1.64 301 + 095 128 (-16.50 - -9.08)™ (51.6%) of whom were
Age-, HC-adjusted 171 £ 1.67 209 + 095 128 (16.50 - -9.06)" men and 944 (53.8%)
Age-, WHR-adjusted 101 £ 2.00 322 £ 1.01  -221 (-26.20 --18.00) women.  Diabetes ~ was

Legend: Data are age- and anthropometric-adjusted means + standard error of glucose parame-
ters among 614 men and 1754 women. Age-adjusted means were calculated using general linear
model. FPG: fasting plasma glucose. WC: waist circumference. BMI: body mass index. HC: hip
circumference. WHR: waist-to-hip ratio. FG: fasting glucose. PG: plasma glucose. * p < 0.05. ™ p

< 0.01,™ p < 0.001.

Rev Diabet Stud (2008) 5:163-170

evident in 243 (10.3%) of
participants, 78 (12.7%)
men and 165 (9.4%)
women. IGT occurred in

458 (19.3%), 86 (14.0%)

Copyright © by the SBDR



Effects of Gender and Height on OGTT

The Review of Diabetic Studies 167

Vol. 5 (No. 3 (2008

— FPG
1504 Men

- ] ......................... { ..................... } ........................ I

s s
= -
é 90
[
[
S
Fi 60
o
30 4
{~\\~+___+\\\\{
0

1;t 2rI1d 3:'d 4;h
Height quartile

Women — FPG
150- ...... 2hPG
{ ....... - - FPG-2hPG increase
----------- b IR, S
120 - } f
3 i —4 3
2 g0+
E
[}
(7]
8
5 60-
o
30 T S Y
o-
T T T T
1st 2nd 3rd 4th

Height quartile

Figure 1. Age-adjusted mean fasting plasma glucose (FPG), 2-h plasma glucose (2hPG) and FPG-2hPG increase by
height quartile and gender. Error bars are for 95% confidence intervals.

men and 372 (21.2%) women. IFG was obsetrved in
406 (17.1%), 132 (21.5%) men and 274 (15.6%)
women. Nearly half of the participants (46.7%) were
diabetic or had impaired glucose regulation.

First, univariate analysis was performed to deter-
mine the influence of gender and anthropometric
measurements on diabetes, IGT, and IFG, (Table 2).
Age-adjusted OR showed that IGT was more common
among women (OR 0.66; 95% CI 0.51, 0.87), whereas
diabetes (OR 1.31; 95% CI 0.96, 1.78) and IFG (OR
1.41; 95% CI 1.10, 1.80) was more common among
men. Those who had diabetes and IGT were more
likely to be older and have higher BMI. Also, women
with diabetes and IGT were more likely to have higher
WC and WHR.

The prevalence of diabetes was 16.6% (95% CI
10.6, 22.5) for men in the shortest quartile of height,
and 12.3% (95% CI 7.1, 17.5) for the tallest quartile.
The equivalent percentages for women were 10.7%
(95% CI 7.8, 13.5) and 8.5% (95% CI 6.0, 11.6). For
men in the shortest quartile of height, the prevalence
of IGT was 15.9% (95% CI 10.1, 21.7) and 9.7% (95%
CI 5.6, 15.6) for the tallest quartile. The equivalent
percentages for women were 25.2 (95% CI 21.1, 29.2)
and 17.9% (95% CI 14.3, 21.6). Whereas, the preva-
lence of IFG was 22.5% (95% CI 15.9, 29.2) for men
in the shortest quartile of height, and 19.5% (95% CI
13.2, 25.7) for the tallest quartile. The equivalent per-
centages for women were 13.2% (95% CI 10.0, 16.3)
and 17.2% (95% CI 13.6, 20.8). These differences in
the prevalence of diabetes, IGT, and IFG were not sta-
tistically significant.

www.The-RDS.org

Table 3 shows glucose parameters mean differences
between men and women, when adjusted for age and
anthropometric measurements. Women had lower
FPG levels despite all adjustment comparators except
for WHR. After adjustment for WHR the lower FPG
exhibited in women was reversed, and was no longer
significant. Whereas after adjustment, men had lower
mean 2hPG levels, and FPG-2hPG increase. The
2hPG and FPG-2hPG increase seen in men, became
insignificant after adjustment for age and height.

Figure 1 shows that with increasing height, the
2hPG and FPG-2hPG increase, fell markedly (p <
0.001) in both men and women, whilst there was very
little change in FPG. Figure 2 shows that with increas-
ing WHR, the FPG, 2hPG, and FPG-2hPG increase,
rose markedly both in men and women. Similar rela-
tionships were found when the analysis was repeated
for BMI and WC (data not shown).

Both for men and women, height was inversely
correlated with 2hPG (r = -0.76, p < 0.001, men; r = -
0.69, p < 0.001, women) and FPG-2hPG increase (r =
-0.39, p < 0.001; men; r = -0.27, p < 0.001, women),
but not with FPG (r = -0.07, p = 0.07, men; r = -0.03,
p = 0.17, women).

Discussion

Consistent with previous studies [1-5, 14, 24], the
present one involving non-diabetic FDR of patients
with type 2 diabetes found a similarly higher preva-
lence of IFG in men, and higher prevalence of IGT in
women. Also, it was seen that women had a lower

Rev Diabet Stud (2008) 5:163-170
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Figure 2. Age-adjusted mean fasting plasma glucose (FPG), 2-h plasma glucose (2hPG) and FPG-2hPG increase by
waist-to-hip ratio quartile and gender. Error bars are for 95% confidence intervals.

mean FPG, higher 2hPG, and greater FPG-2hPG in-
crease. The reason for this gender difference in glucose
metabolism has not been fully explored until now [0,
10]. Some studies [7, 8, 13], but not all [25], suggest
that short height may contribute to gestational diabe-
tes. The association between height and 2hPG in
adults without gestational diabetes has also been re-
ported for diverse populations [6, 10, 11, 26-28], but
the results were inconsistent. Some showed an inverse
association [6, 10, 26, 27|, whereas other studies
showed no significant association between height and
response to OGTT [28]. Recently, Sicree ez a/. in the
Australian Diabetes, Obesity and Lifestyle (AusDiab)
study found an inverse association between height and
response to OGTT as an explanation of gender differ-
ences in the prevalence of glucose intolerance [14].
Our findings confirm this association in the subject
population of FDR of people with type 2 diabetes.
Similarly, we found that height was inversely associated
with 2hPG and FPG-2hPG increase among both men
and women, and there was no association with the
mean FPG.

Obesity was a predictor of FPG in both genders.
When we dichotomized response to OGTT as in ADA
defined glucose metabolism, the inverse association of
height quartiles and diabetes, IGT, and IFG remained
but was not statistically significant. This was due to
lack of statistical power to adequately analyze the asso-
ciation. However, when FPG, 2-hPG or FPG-2hPG
increase were treated as continuous variables the asso-
ciation became more clear and significant.

Rev Diabet Stud (2008) 5:163-170

The mechanisms whereby height is inversely asso-
ciated with 2hPG in men and women are not clear. Si-
cree ¢ al. suggested that height may be influencing
2hPG but not FPG because “taller individuals (mostly
men) have more muscle mass. Muscle is the major tis-
sue involved in uptake/metabolism of glucose, against
the fixed glucose load of 75 g” [14]. Another possible
explanation for these findings suggested by Sicree ¢ a/.
is that the dilution effect of total body water may also
contribute [14]. Therefore, larger metabolic studies are
warranted to assess the contribution made by these
factors.

Other studies suggested that the observed gender
differences in the glucose metabolism may be mediated
by female sex hormones [29]. Estrogen may be influ-
encing fasting glucose levels by impacting insulin sensi-
tivity. However, as there was no measure of sex hor-
mones in IDPS, we cannot evaluate whether the gen-
der differences in the glucose metabolism was medi-
ated by reduced female sex hormones, or due to height
differences between men and women, or both.

The role of genetic factors in the height/glucose
metabolism relationship has not yet been studied even
in twins, which are often advocated for testing a ge-
netic influence. In accordance with the AusDiab find-
ings, our results would be compatible with the hy-
pothesis of higher 2hPG in women was a result of
their smaller body size in relation to the fixed glucose
load of the OGTT.

It is noteworthy, that in the present analysis, an as-
sociation of FPG, 2hPG and FPG-2hPG increase with

Copyright © by the SBDR
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obesity was found both in men and women. Obesity is
associated with glucose intolerance in the general
population. However, our findings confirm this asso-
ciation in this population of FDR of people with type
2 diabetes. These obsetvations have important implica-
tions for the pathogenesis of abnormal glucose me-
tabolism. We have explored further the gender differ-
ences, as they may have important implications both
for the understanding of the pathogenesis of abnormal
glucose metabolism and for the methods of screening
men and women for this condition. The implications
for screening abnormal glucose metabolism are highly
pertinent.

Our study has strengths and limitations. The
strengths include the sample consisting of both men
and women of a wide age range, diagnosis of diabetes
based on standard OGTT, and information on poten-
tial determinants of glucose intolerance. Selection and
information bias is considered unlikely by virtue of the
prospective design. Our study was addressed to indi-
viduals at increased risk of developing type 2 diabetes,
because they had FDR with the disease. This group of
individuals will increase with time as the prevalence of
diabetes is expected to increase worldwide [30]. In our
cohort, which was recruited between 2003 and 2005,
we found a very high prevalence of previously undiag-

nosed diabetes (10.3%) and IGT (19.3%). The propoz-
tions were significantly higher than those reported for
the general Iranian population (type 2 diabetes, 6.0%
and IGT 9.6 [31]). However, in this at-risk group, we
observed that the gender differences in IFG and IGT
were similar to those previously reported for other
groups [1-5]. Thus, we believe our findings are also
applicable to the general population when considering
the role of height on glucose tolerance.

In conclusion, these data provides further evidence
that the women had higher 2hPG and FPG-2hPG in-
crease, and a lower FPG level than men. The higher
2hPG and FPG-2hPG increase, associated with lesser
height may be explained by these gender differences.
These findings may prove useful to assess OGTT
across populations and may represent a more severe
metabolic disturbance in a tall person than a shorter
one. Adjusting the results according to body size may
improve OGTT. Further studies ate needed to better
understand the role of height on gender differences in
glucose metabolism.
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