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Abstract

Background/Aims—The purpose was to determine whether lifestyle interventions have 

different effects on regional fat in women with normal vs. impaired glucose tolerance (NGT vs. 

IGT).

Methods—Changes in glucose metabolism (2-hr OGTT), android to gynoid fat mass ratio 

(DXA), visceral to subcutaneous abdominal fat area ratio (computed tomography), and abdominal 

to gluteal subcutaneous fat cell weight (FCW; adipose tissue biopsies) were determined in 60 

overweight postmenopausal women (45–80 years) following 6 months of weight loss alone (WL; 

N=28) or with aerobic exercise (AEX+WL; N=32).

Results—The interventions led to ~8% decrease in weight, but only the AEX+WL group 

improved fitness (↑11% in VO2max) and reduced android to gynoid fat mass ratio (↓5%) 

(P’s<0.05). Both NGT and IGT groups reduced visceral and subcutaneous abdominal fat areas and 

abdominal and gluteal FCWs, which related to improvements in HOMA-IR (r’s=0.34–0.42) and 2-

hr glucose (r’s=0.34–0.35), respectively (P’s<0.05). The decline in FCW was 2× greater in women 

with IGT following WL (P<0.05). The ratios of abdominal to gluteal FCW did not change 

following either intervention in women.

Conclusions—The mechanisms by which WL with and without exercise impact regional fat loss 

should be explored as reductions in abdominal fat area and subcutaneous FCW appear to influence 

glucose metabolism.

Introduction

Central (android) obesity is associated with an increased risk for metabolic dysfunction 

compared to gluteal/femoral (gynoid) obesity [1]. Metabolically unhealthy men and women 

with impaired glucose tolerance (IGT) tend to have a greater body mass index (BMI) and 

waist to hip ratio (WHR) than normal glucose tolerant (NGT) adults [2]. Obese persons with 

larger abdominal compared to gluteal fat cells have higher fasting insulin and glucose levels 

[3, 4], indicating that the accumulation of fat in the android region places obese individuals 
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at higher metabolic risk. Fat located within the android region may be located both inside 

(visceral) and outside (subcutaneous) of the abdominal cavity. Insulin sensitivity by a 

hyperinsulinemic-euglycemic clamp is related to both subcutaneous and visceral abdominal 

fat [5], but there is evidence that subcutaneous abdominal fat retains significance after 

adjusting for visceral fat [6], suggesting that the location of fat within the android region 

also affects metabolic risk. Understanding the interrelationships among regional fat 

distribution, obesity, and risk for type 2 diabetes mellitus (T2DM) is especially relevant in 

obese postmenopausal women since menopause is associated with a shift of fat deposition 

from gynoid and toward android adiposity and this shift increases risk for T2DM [7].

Weight loss-induced reductions in abdominal fat cell size [8, 9] are associated with declines 

in upper body fat mass [10] and improvements in insulin sensitivity by a hyperinsulinemic-

euglycemic clamp [11]. However, we showed that the addition of aerobic exercise to weight 

loss results in greater reductions in 2-hr insulin than weight loss alone [12]. Moreover, the 

addition of exercise to weight loss is associated with the preferential reduction in 

subcutaneous abdominal fat cell weight (FCW) compared to weight loss alone, but both 

weight loss with and without aerobic exercise reduce gluteal fat cell size equivalently [13]. 

Thus, literature indicates that the ratio of android to gynoid fat cell size increases following 

weight loss alone, but does not change with the addition of exercise [13]. Conversely, despite 

evidence that visceral abdominal fat change is inversely related to increases in VO2max, 

preferential loss of subcutaneous, visceral, or the ratio of subcutaneous to visceral 

abdominal fat is not observed when comparing the effects of weight loss with and without 

exercise [14], and reductions in visceral and subcutaneous abdominal fat following both 

interventions appear to result in glucose metabolic improvements (i.e. improvements in 

fasting plasma glucose and insulin, glucose tolerance or insulin sensitivity) [12, 15, 16].

The degree of glucose metabolic improvements during weight loss with and without aerobic 

exercise may vary depending upon baseline glucose tolerance status. Improvements in 

glucose metabolism are greater in adults with T2DM and IGT compared to those with NGT 

following either weight loss alone [17, 18] or when aerobic exercise is combined with 

weight loss [12, 19, 20]. However, how baseline glucose tolerance affects the changes in the 

distribution of fat, which may influence glucose metabolism, following these lifestyle 

interventions has not been compared in postmenopausal women. Therefore, this study 

examines the hypothesis that in overweight and obese postmenopausal women with IGT, 

weight loss alone, but more so with the addition of aerobic exercise, will result in greater 

reductions in upper than lower body fat (i.e. greater reductions in WHR, android to gynoid 

FM ratio, and abdominal to gluteal FCW ratio), as well as greater reductions in visceral than 

subcutaneous abdominal fat area, than in women with NGT. Further, we explore whether 

greater reductions in the fat distribution ratios are associated with greater improvements in 

glucose metabolism.

Materials and Methods

Study Overview

Sedentary (<20 min of aerobic exercise 2×/week), overweight and obese, postmenopausal 

(age 45–80 years) women were recruited from the Baltimore area. A medical history, 
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physical examination, resting 12-lead electrocardiogram, and fasting blood profile were 

obtained to exclude those with unstable medical conditions. Subjects with evidence of 

unstable hypertension and hypertriglyceridemia, heart disease, cancer, liver, renal or 

hematological disease, orthopedic limitations, or medical conditions deemed to impact 

participation were excluded. All women signed University of Maryland Institutional Review 

Board approved informed consent forms.

Participants were part of a larger clinical trial [12] examining the effects of weight loss alone 

(WL) and weight loss with aerobic exercise (AEX+WL) on insulin sensitivity and skeletal 

muscle metabolism (N=96). Women without diabetes who completed dual energy x-ray 

absorptiometry (DXA) and computed tomography (CT) scans, oral glucose tolerance tests 

(OGTT), and adipose tissue biopsies pre and post intervention (N=60) were used for the 

current analysis. Some of the results have been previously published [12], but changes in the 

ratios of regional body fat and FCW are unique to this manuscript. VO2max was measured 

by indirect calorimetry during a graded exercise test on a treadmill as previously described 

[12]. Subjects met with a Registered Dietitian (RD) weekly for approximately four-six 

weeks to learn a heart healthy diet (i.e. <30% of diet as total fat, <10% of diet as saturated 

fat, <2,400 mg sodium, with more fruits, vegetables, and complex carbohydrates) prior to 

completing baseline testing in order to minimize the effects of diet composition on 

metabolism [21]. Then, all subjects met weekly for six months with the RD to learn 

techniques for consuming a hypocaloric (250–350 kcal/d deficit), heart healthy diet designed 

to promote ~1.0–1.5 kg weight loss per month. In addition, women in the AEX+WL group 

exercised three days per week for six months using treadmills and elliptical trainers. 

Training programs were gradually progressed in duration and intensity until the participant 

was able to exercise at >85% heart rate reserve for 45 minutes. The average adherence to 

exercise and weight loss classes was approximately 86%. Following the interventions, all 

subjects were weight stabilized (±2%) for 10 days prior to post-testing.

Body Composition

Height and body weight were measured using a stadiometer and electric scale to calculate 

body mass index (weight [kg]/height [m2]). A total body DXA scan (DPX-IQ; Lunar Corp., 

Madison, Wisconsin, USA) was performed to determine total body fat-free mass (lean tissue 

mass + bone mineral content), fat mass, and % body fat, as well as regional fat mass in the 

android and gynoid regions. Standard definitions of android and gynoid regions, as defined 

by the Lunar software, were used. Briefly, the android region is the area around the waist 

between the mid-point of the lumbar spine and the top of the pelvis and the gynoid region is 

between the head of the femur and mid-thigh [22]. CT scans were performed with a PQ 

6000 scanner (Marconi Medical Systems, Cleveland, OH) to quantify subcutaneous and 

visceral abdominal fat areas using a single 5-mm scan was taken at the L4–L5 region while 

the subject was supine, with arms stretched overhead. CT data are expressed as cross-

sectional area of tissue (cm2), where adipose tissue is considered −190 to −30 Hounsfield 

units (HU) [12].
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Glucose Metabolism

Blood was collected after 12 hrs of fasting and at 30 minute intervals for 2 hrs after subjects 

ingested 75 g of glucose during an oral glucose tolerance test (OGTT) to determine glucose 

tolerance status [23] and total glucose and insulin area under the curve (by trapezoidal 

method [24]). Plasma glucose concentrations were measured using the glucose oxidase 

method (2300 STAT Plus; YSI, Yellow Springs, OH). Immunoreactive insulin was measured 

by radioimmunoassay (Linco Research Inc., St. Charles, MO). Intra- and interassay 

coefficients of variation of pooled control sera average 5 and 9%, respectively. Baseline 

values were used to estimate insulin resistance via the homeostatic model assessment 

(HOMA-IR). HOMA-IR was calculated as [(fasting insulin (μU/ml) × fasting glucose 

[mmol/l])/22.5] [25]. Post-intervention OGTTs were performed 36–48 h after the last bout 

of exercise. Glucose metabolic improvements were considered improvements in any of the 

following: fasting plasma glucose and insulin, HOMA-IR, and glucose tolerance or insulin 

response during the OGTT.

Fat Cell Weight

Fat aspirations from both the abdominal (ABD) and gluteal (GLT) regions were performed. 

Participants consumed two days of a metabolically stable diet prior to the fat aspiration. 

After subjects underwent a 12 hr overnight fast, subcutaneous adipose tissue was aspirated 

under local anesthesia (0.5% xylocaine) from both the ABD and GLT regions using a 10 mm 

mini-cannula and fat cells were isolated by collagenase digestion (1 mg/mL) and fat cell 

weights of at least 300 cells per site, with a diameter between 25 and 250 μm, were 

calculated (FCW=0.915/106 × π/6 d3, where d is the diameter in microns), as previously 

described [26, 27]. In the AEX+WL group, the post biopsies were performed within 24–36 

hrs of the last exercise session.

Statistics

At baseline, between group comparisons of IGT vs. NGT were performed using independent 

Student’s t-tests. A χ2 test was used to determine whether the prevalence of African 

American and Caucasian women differed between groups. Three factorial ANOVAs 

(time*intervention*IGT status) with Bonferroni post hoc tests were used to determine 

differences in the effect of the intervention (WL versus AEX+WL) on fat distribution 

variables by glucose tolerance status (IGT vs. NGT). Pearson and partial correlations were 

used to assess relationships between key variables. Statistical significance was set at a two-

tailed P<0.05. Data were analyzed using SPSS (PAWS Statistics, Version 18, Chicago, IL). 

Results are expressed as mean ± SEM.

Results

Baseline Comparisons of Data by Glucose Tolerance Status

Women with IGT were of comparable body weight, BMI, and % total body fat as those with 

NGT, but were older and had an 18% lower relative VO2max (Ps<0.01; Table 1). Race 

distribution did not differ by glucose tolerance status. As anticipated, HOMA-IR, 2-hr 

glucose and insulin, and glucose and insulin AUC were higher in women with IGT 
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(P’s<0.05; Table 2). Women with IGT had higher waist circumference, android fat mass, and 

visceral fat area, which resulted in a higher waist to hip, android to gynoid fat mass, and 

visceral to subcutaneous abdominal fat ratios (P’s<0.05). Although abdominal FCW also 

was higher in women with IGT (P<0.05), the ratio of abdominal to gluteal FCW was similar 

in women with IGT vs. NGT.

After controlling for baseline age and VO2max, a greater ratio of upper to lower body fat 

was associated with worse glucose metabolic profiles (Table 3). These relationships appear 

to be driven by upper body fat, as upper body fat was a stronger predictor of HOMA-IR and 

2-hr glucose than the lower body equivalent (HOMA-IR: waist vs. hip circumference: r=0.58 

[P<0.01] vs. r=0.38 [P<0.01]; android vs. gynoid fat mass: r=0.48 [P<0.01] vs. r=0.35 

[P<0.01], and abdominal vs. gluteal FCW: r=0.38 [P<0.05] vs. r=0.24 [P=NS]; 2-hr glucose: 

waist vs. hip circumference: r=0.36 [P<0.01] vs. r=0.25 [P=NS]; android vs. gynoid fat 

mass: r=0.37 [P<0.05] vs. r=0.31 [P=NS], and abdominal vs. gluteal FCW: r=0.30 [P<0.05] 

vs. r=0.24 [P=NS]). Further, greater visceral to subcutaneous abdominal fat area ratio was 

associated with worse glucose metabolic profiles (Table 3), with visceral fat area being a 

stronger predictor of glucose intolerance than subcutaneous abdominal fat area (HOMA-IR: 

r=0.68 [P<0.01] vs. r=0.38 [P<0.01]; 2-hr glucose: r=0.32 [P<0.01] vs. r=0.04 [P=NS]).

Effects of Weight Loss with and without Exercise on Regional Fat Distribution and FCW 
(Table 4)

Similar to our prior report [12], weight change was comparable across groups (~8%), but 

only those in the AEX+WL groups improved VO2max (WL vs. AEX+WL: −3 vs. +11%; 

P<0.01) and maintained FFM (−4 vs. −1%; P<0.05), and these improvements were similar 

between NGT and IGT groups within each intervention. Although there were no 

time*intervention*IGT status interactions for changes in glucose metabolism, there was a 

significant group*time effect, which showed that women with IGT had greater reductions in 

fasting insulin (IGT vs. NGT: −26% vs. −16%), 2-hr glucose (−18% vs. +5%), insulin AUC 

(−44% vs. −16%), glucose AUC (−10% vs. −2%), and HOMA-IR (−32% vs. −21%) than 

women with NGT, independent of intervention (P’s<0.05; data available in supplementary 

table).

A decline in waist and hip circumference, android and gynoid fat mass, abdominal and 

gluteal FCW, and visceral and subcutaneous abdominal fat area was observed (P’s<0.05) in 

each group following both interventions. The changes in ABD and GLT FCW were ~2-fold 

greater in women with IGT who underwent WL alone compared to all other groups 

(P’s<0.01) (Figure 1). This remained true even after adjusting for changes in body fat. The 

declines in upper and lower body circumference and FCW and abdominal fat areas were 

similar by region, as there were no changes in waist to hip circumference, abdominal to 

gluteal FCW, or visceral to subcutaneous abdominal fat area ratios in either IGT or NGT 

groups. However, the decline in android to gynoid fat mass ratio was significant in women 

following AEX+WL (Figure 2A), but not WL alone (WL vs. AEX+WL: −1 vs. −5%; 

P<0.05; Figure 2B), regardless of IGT status.
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Relationships of Changes in Regional Fat Distribution and FCW to Glucose Metabolism 
after the Interventions

Glucose metabolic improvements (i.e. fasting and 2-hr glucose and insulin and HOMA-IR) 

negatively related to lower baseline android to gynoid fat mass and visceral to subcutaneous 

abdominal fat area ratios, but not WHR or ABD to GLT FCW ratio (Table 3). However, the 

changes in these glucose and insulin associated variables did not correlate with changes in 

waist or hip circumference, WHR, android or gynoid fat mass, or the ratio of android to 

gynoid fat mass in the total group. After adjusting for changes in body fat, reductions in 2-hr 

glucose and glucose AUC were associated with declines in ABD FCW (2-hr glucose: r=0.35 

[Figure 3A]; glucose AUC: r=0.28) and GLT FCW (2-hr glucose: r=0.34 [Figure 3B]; 

glucose AUC: r=0.31) (P’s<0.05), but not the ratio of ABD to GLT FCW. Reductions in 

fasting glucose and HOMA-IR were associated with declines in visceral (fasting glucose: 

r=0.31; HOMA-IR: r=0.42) and subcutaneous (fasting glucose: r=0.36; HOMA-IR: r=0.34) 

abdominal fat areas (P’s<0.05), but not the ratio of visceral to subcutaneous abdominal fat 

area.

Discussion

Despite observing a greater decline in android to gynoid fat mass ratio in the women that 

underwent aerobic exercise in addition to weight loss, we did not find that a greater change 

in upper vs. lower body fat or visceral to subcutaneous fat area is a mediator of glucose 

metabolism following weight loss with and without aerobic exercise. Rather, we find that 

greater reductions in FCW and abdominal fat area (absolute changes, not the ratios) are 

associated with improvements in glucose tolerance following WL and AEX+WL. The 

relationship is similar for the abdominal and gluteal region and the visceral and 

subcutaneous abdominal region, despite evidence that ABD FCW and visceral fat area seem 

to be stronger predictors of glucose intolerance and insulin resistance then GLT FCW [6, 28] 

and subcutaneous fat area [29], respectively. We find that reductions in FCW appear to 

depend upon intervention and glucose tolerance status, as women with baseline glucose 

intolerance undergoing WL have the greatest reductions in FCW, suggesting a link between 

fat cell metabolism and insulin resistance. Thus, in overweight and obese, older women, 

interventions that lead to the greatest reductions in FCW and abdominal fat area seem to 

have the greatest impact on glucose metabolism. These data suggest that women who have 

the highest accumulation of central body fat have the ability to make the greatest glucose 

metabolic improvements and that it is the overall loss of fat and not necessarily that from a 

particular region that affects improvements in glucose metabolism.

Our results show that, in overweight and obese postmenopausal women, the gynoid region 

contains ~2× more fat than the android region (~7.5 vs. ~3.5 kg). The android region makes 

up only 7–9% of total body fat and contains <50% of its fat in the visceral region. These 

data, in addition to our finding that upper body fat is a stronger predictor of baseline glucose 

metabolic dysfunction (HOMA-IR and 2-hr glucose) than lower body fat, indicate the robust 

influence of central obesity on metabolic dysfunction and suggest that declines in upper 

body fat may have greater benefit to glucose metabolism than lower body fat. To the best of 

our knowledge, this is the only study examining the change in the ratio of android to gynoid 
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fat mass by DXA following weight loss. Previous studies show that WHR does not change 

following weight loss in women, even when metabolic improvements (i.e. increases in 

VO2max and reductions in fasting lipid and glucose profiles) are observed [13, 30]. 

However, other studies show declines in WHR following weight loss [31–33] and weight 

loss combined with exercise [34, 35]. We show that women participating in AEX+WL 

reduce their abdominal to gluteal fat mass ratio and that this change is greater than in women 

undergoing WL alone; however, the change in the ratio of android to gynoid fat mass did not 

correlate with the improvements in glucose metabolism. Thus, it appears that although 

android to gynoid fat mass is reduced with the addition of aerobic exercise to weight loss, it 

is not the mechanism for improvements in glucose tolerance.

While many studies examine how changes in visceral and subcutaneous abdominal fat relate 

to metabolic improvements following WL and AEX+WL [36–38], surprisingly few examine 

this relationship utilizing the change in the ratio, with mixed outcomes observed [39–41]. It 

appears that the loss of fat from each depot may be influenced by gender [42] and the 

amount of weight lost [36]. A systematic review reports that visceral fat may be providing 

energy at times of acute negative energy balance [36]; therefore, our gradual weight loss 

may not have been a sufficient stimuli to require breakdown of visceral fat for energy 

utilization beyond that required from subcutaneous tissue. This review also did not find an 

overall effect of exercise with and without weight loss on the ratio of visceral to 

subcutaneous abdominal fat (when expressed as % change) [36], suggesting that weight loss 

is of greater influence than exercise.

The results of the few studies that examine the effects of WL with and without exercise on 

the ratio of abdominal to gluteal FCW are equivocal. In women, WL alone seems to either 

decrease [43] or increase [13] the ratio of abdominal to gluteal FCW, whereas our findings 

and those of You et al. [13] show that the addition of AEX to WL is associated with no 

change in the ratio. We suspect that this heterogeneity is due to differences in subject 

characteristics and interventions, which include menopausal status, presence of central 

obesity, weight loss achieved, and differences in exercise intensities. Paracrine responses to 

weight loss may affect regional lipid accumulation, including those regulating triglyceride 

accumulation (i.e. lipoprotein lipase activity) and lipolysis (i.e. hormone sensitive lipase) 

[44]. This may further be modulated by exercise, as it appears that endurance trained women 

have preferential lipid mobilization from subcutaneous abdominal compared to femoral 

adipose tissue stores [45]. Unfortunately, this study was limited to subcutaneous FCW 

assessment, but it is suggested that visceral adipocytes may be more sensitive to weight 

reduction because visceral adipocytes appear more metabolically active and sensitive to 

lipolysis than subcutaneous adipocytes [46]. A more comprehensive molecular examination 

of the effects of weight loss and exercise on adipocyte metabolism would help clarify these 

issues.

In summary, these results suggest that it is reductions in abdominal fat area and 

subcutaneous FCW, but not the ratios of visceral to subcutaneous fat areas or upper to lower 

body fat, that have the greatest influence on glucose metabolism. Future studies should focus 

on the mechanisms by which weight loss with and without exercise training impact fat cell 

lipid storage capacity to improve glucose metabolism in postmenopausal women.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Changes in fat cell weight (FCW) with following weight loss with (AEX+WL) and without 

aerobic exercise (WL) in those with normal (NGT: Figure 1A) and impaired (IGT: Figure 

1B) glucose tolerance. *P<0.05, **P<0.01: significant change from prebaseline. #P<0.05: 

the change is significantly different from all other groups (IGT following AEX+WL and 

NGT following WL and AEX+WL).
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Figure 2. 
Bar graphs representing the changes in the ratios of body fat distribution (raw data: Figure 

2A and change data: Figure 2B). Normal and impaired glucose tolerance groups were 
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combined as no “glucose tolerance status” group differences were observed. *P<0.05: 

significantly different than pre. †P<0.05: significantly different than WL.
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Figure 3. 
Relationship of changes in abdominal (Figure 3A) and gluteal (Figure 3B) FCW to changes 

in 2-hour glucose in all participants (WL and AEX+WL combined).

Serra et al. Page 14

Ann Nutr Metab. Author manuscript; available in PMC 2018 June 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Serra et al. Page 15

Table 1

Baseline subject characteristics stratified by glucose tolerance status

Normal Glucose
Tolerance (N=35)

Impaired Glucose
Tolerance (N=25)

Race (% Caucasian) 69% 56%

Age (years) 58 ± 1     63 ± 1**

Weight (kg) 86 ± 2 91 ± 3

BMI (kg/m2) 32 ± 1 35 ± 1

Waist circumference (cm) 94 ± 2   103 ± 3**

Hip circumference (cm) 117 ± 2  122 ± 3  

Waist to hip ratio   0.80 ± 0.01       0.85 ± 0.01**

Body fat (%) 47 ± 1 49 ± 1

Total body fat mass (kg) 41 ± 2 45 ± 2

Total body fat-free mass (kg) 46 ± 1 47 ± 1

Android fat mass (kg)   3.4 ± 0.2     4.0 ± 0.2*

Gynoid fat mass (kg)   7.6 ± 0.3   7.8 ± 0.4

Android/gynoid fat mass   0.44 ± 0.01       0.49 ± 0.01**

Visceral abdominal fat area (cm2) 137 ± 11 175 ± 16

Subcutaneous abdominal fat area (cm2) 446 ± 28 426 ± 31

Visceral/subcutaneous abdominal fat ratio   0.31 ± 0.03       0.44 ± 0.05**

Abdominal FCW (μg triglyceride/cell)   0.56 ± 0.02       0.61 ± 0.03**

Gluteal FCW (μg triglyceride/cell)   0.62 ± 0.02   0.66 ± 0.02

Abdominal/gluteal FCW   0.91 ± 0.02   0.95 ± 0.03

Absolute VO2max (L/min)   1.7 ± 0.1   1.5 ± 0.1

Relative VO2max (mL/kg/min) 20.3 ± 0.8     16.7 ± 0.9**

Significantly different from NGT:

*
P<0.05,

**
P<0.01
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Table 2

Glucose and insulin responses to an OGTT in subjects classified as having normal vs. impaired glucose 

tolerance

Normal Glucose
Tolerance

Impaired Glucose
Tolerance

Fasting glucose (mmol/L)   5.3 ± 0.1 5.5 ± 0.1  

Fasting insulin (pmol/L) 74 ± 5 110 ± 10**

HOMA-IR   2.9 ± 0.2   4.5 ± 0.5**

2-hr glucose (mmol/L)   5.9 ± 0.2   9.0 ± 0.2**

2-hr insulin (pmol/L) 408 ± 51   903 ± 134**

Glucose AUC (mmol/L/120 min) 824 ± 20 1 052 ± 24**   

Insulin AUC (pmol/L/120 min) 54 305 ± 3 938 73 648 ± 10 006*

Significantly different from NGT:

*
P<0.05,

**
P<0.01
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