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A B S T R A C T   

Objective: To investigate if abdominal adipose tissue volumes and ratios change after a 15-week structured 
resistance training intervention in postmenopausal women with vasomotor symptoms (VMS). 
Study design: Sixty-five postmenopausal women with VMS and low physical activity were randomized to either 
three days/week supervised resistance training or unchanged physical activity for 15 weeks. Women underwent 
clinical anthropometric measurements and magnetic resonance imaging (MRI) at baseline and after 15 weeks. 
MRI was done using a Philips Ingenia 3.0 T MR scanner (Philips, Best, The Netherlands). The per protocol 
principle was used in the analysis of data. 
Main outcome measurements: The absolute change from baseline to week 15 in visceral adipose tissue (VAT) 
volume and the relative ratio (VAT ratio) between VAT and total abdominal adipose tissue (TAAT), i.e. the sum 
of abdominal subcutaneous adipose tissue (ASAT) and VAT. 
Results: There were no significant differences between the groups in characteristics, anthropometry or MRI 
measures at baseline. Women who were compliant with the intervention (i.e. participated in at least two of the 
three scheduled training sessions per week) had significantly different reduction over time in ASAT (p = 0.006), 
VAT (p = 0.002), TAAT (p = 0.003) and fat ratio (p < 0.001) compared with women in the control group. 
Conclusions: Implementation of a 15-week resistance training regimen in midlife may help women to counteract 
the abdominal fat redistribution associated with the menopausal transition. 
Clinical trials: gov registered ID: NCT01987778.   

1. Introduction 

Women of fertile age are less predisposed for cardiometabolic dis
eases compared to age-matched men [1], partly due to the protective 
role of estrogen [2]. Before menopause, the final menstruating period 
that ends the female fertility [3], the average women have half the 
amount of visceral adipose tissue (VAT) compared to men, despite the 
same total fatty mass [4]. However, the sex differences are successively 
equalized after menopause, with an abdominal fat redistribution, cor
responding to higher cardiometabolic risk. 

VAT is more sympathetically active and contributes more to systemic 
low-grade inflammation than abdominal subcutaneous adipose tissue 
(ASAT) [5]. Low-grade systemic inflammation increases atherogenic 
blood lipids and insulin resistance, thus enhancing the development of 

atherosclerosis and cancer [6,7]. Since cardiometabolic diseases and 
cancer are the most common causes of death in women [8], preventive 
interventions to reduce VAT are especially important in postmenopausal 
women [6]. Since experiencing vasomotor symptoms (VMS) during 
menopausal transition has been associated with even worse deteriorated 
cardiometabolic health [9], there might be a need for increased vigi
lance to cardiometabolic risk screening in this group of postmenopausal 
women. 

We found that resistance training can be beneficial both as a treat
ment of VMS [10] and to reduce atherogenic blood lipids, ferritin, bio
markers of inflammation, and adipokines in postmenopausal women 
[11,12]. We argue that these changes may result from an altered or 
reversed visceral fat distribution. The hormonal response during resis
tance training improves muscle protein synthesis [13], which leads to an 
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increase in resting metabolic rate (RMR), increased energy expenditure 
and fat oxidation, leading to a subsequent fat loss [14]. On the other 
hand, resistance training does not promote clinically significant weight 
loss, but may decrease body fat and improve body composition in 
combination with an aerobic exercise [15] or energy restriction [14]. 

There is also conflicting evidence if resistance training alone can change 
body composition without a simultaneous change in diet or weight, 
especially in women [16]. Anthropometric measurements may not 
constitute suitable markers of abdominal adiposity with an increasing 
general adiposity, because of lack in specificity [17]. The clinically used 

Fig. 1. CONSORT flowchart. 
Number of participants screened, randomized, and analysed in the sub-study. CONSORT = Consolidated Standards of Reporting Trials. RCT = randomized controlled 
trial, MRI = magnetic resonance imaging, HF = hot flushes. 
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whole-body Dixon magnetic resonance imaging (MRI) is one of the most 
versatile ways to quantitively characterize body composition including a 
range of different compartments of fat with high precision in post
menopausal women. This is probably due to its automated analysing 
algorithms and low inter- and intraobserver variability [18]. 

The aim was to investigate how the MRI-measured abdominal adi
pose tissue volumes and ratios changed in postmenopausal women with 
VMS after a structured resistance training intervention of 15-weeks 
compared with a control group with unchanged physical activity. The 
hypothesis was that resistance training would reduce abdominal fat 
mass in postmenopausal women. 

2. Material and methods 

2.1. Primary and secondary outcomes 

The primary outcome measurements were the change from baseline 
to week 15 in absolute VAT volume and the relative ratio (VAT-ratio) 
between VAT and Total Abdominal Adipose Tissue (TAAT, i.e. the sum 
of ASAT and VAT). The secondary outcome measurements were the 
corresponding changes in ASAT volume and the fat-ratio (i.e. the ratio 
between TAAT and the sum of TAAT and thigh muscle volume). 

2.2. Study population 

The study participants in this sub-study of a randomized controlled 
trial (RCT) were postmenopausal women (at least 12 months menstru
ation free interval or follicle stimulating hormone (FSH) ≥ 20 IU/L for 
women with intrauterine device with progestogens or who had under
gone hysterectomy) at least 45 years old with VMS and a physical ability 
to perform a resistance training program. They were randomized to 
either supervised resistance training or unchanged physical activity for 
15 weeks. Exclusion criteria were current high physical activity (>225 
min/week of mixed physical intensity or >75 min/week of moderate to 
vigorous physical intensity), menopausal hormone therapy, or a medical 
condition and/or treatments that could affect hot flushes according to 
the published protocol of the original RCT [19]. 

2.3. Study design and procedures 

This sub-study was based on data from an open, parallel-group RCT. 
Change in hot flush frequency was the main outcome measurement in 
the RCT [23] and has been published [10] and preregistered (ClinicalT 
rials.gov registered ID: NCT01987778). 

The number of participants screened, randomized, and analysed in 
the sub-study is illustrated in the Consolidated Standards of Reporting 
Trials (CONSORT) flowchart (Fig. 1). The participants were recruited by 
means of advertisements in the local newspapers and at the University 
Hospital in Linköping, informing women to call or send e-mail to the 
clinic if they were interested to participate. After an initial telephone 
screening women were invited to a screening visit at the outpatient 
clinic. During this visit, informed consent was retrieved both orally and 
written, together with physical examination and fasting blood sampling, 
as well as controlling the inclusion and exclusion criteria (described 
above and in more detail elsewhere [10]). After the screening visit, 
women registered the present level of VMS and physical activity daily in 
a diary for two weeks. 

At the randomization visit women (n = 65) were randomized in a 1:1 
allocation, to the resistance training group or the control group. Sealed 
envelopes were sequentially numbered and opened by the woman in the 
presence of the gynecologist. The randomization process and order were 
performed by a statistician not belonging to the research group. In
vestigators were blinded for group allocation until analyses of data had 
been performed. After 15 weeks, women from both randomization 
groups came back to the outpatient clinic for identical procedures as at 
baseline. 

2.4. Measures 

2.4.1. Physical activity 
The primary intervention in this study was a three day/week whole 

body resistance training program for 15 weeks. Once a week, the 
participant was supervised by a physiotherapist during the training 
session. All supervised training sessions during the entire study period 
were led by the same physiotherapist. The choice of exercises was made 
on already published data of progression models in resistance training 
[20]. All exercises were performed in two sets, but with different repe
titions. Body weight exercises were performed until exhaustion and 
seated exercises with 8–12 repetitions. After testing loads individually at 
baseline with the physiotherapist, the seated exercises were set to 
correspond with 8 repetition maximum (8RM) [21]. The physiotherapist 
gradually increased the loads and the woman herself documented loads 
in a logbook together with repetitions and type of exercise. The exercises 
that were used in machines were following: chest press, leg press, seated 
row, leg curl, latissimus dorsi pulldown, leg extension, crunches, and 
back raises. To enhance self-efficacy and minimize the risk of overload 
injury, we used an introducing period of the first three weeks with 
increased repetition maximum (15–20 RM) and repetitions per set 
[15–20]. 

The participants in the intervention group were instructed to follow 
the training schedule that was individually constructed by the physio
therapist. Attendance to the gym was controlled by the electronic card 
system logs of the gym. The participants in the control group were 
instructed to keep their normal low level of physical activity for 15 
weeks. Details about the self-reported physical activity questionnaire are 
described in the supplement. 

2.4.2. MRI-based body composition analysis 
MRI images were acquired using a Philip Ingenia 3.0 T MR-scanner 

(Philips, Best, The Netherlands) with a four-point 3D spoiled gradient 
multi-echo protocol with real and imaginary image reconstruction, ac
quired using a dStream WholeBody coil array. Head-feet coverage was 
1.76 m using ten overlapping slabs of axial image with 25 mm overlap. 
Flip-angle was 10◦, repetition time TR = 6.69 ms, echo times TE = 1.15/ 
2.30/3.45/4.60 ms and voxel size 2.5 × 2.5 × 4 mm3. The first and last 
four slabs consisted of 66 slices; slabs two to six consisted of 39 slices 
with SENSE factor 1.6 acquired during 17-seconds expiration breath- 
holds. Body composition analyses for fat compartments were per
formed from the reconstructed water and fat images, using the 
commercially available service AMRA Researcher (AMRA Medical AB, 
Linköping, Sweden). The acquisition, reconstruction, fat-referenced 
image calibration, and image segmentation were previously described 
[18]. 

2.4.3. Basic clinical information, anthropometry and blood samples 
Information about age, menopausal time, medication use, disease 

history and smoking were collected at inclusion to the RCT. Blood 
samples, body anthropometric measurements, and weight were 
collected at baseline and week 15, performed early in the morning at the 
University hospital outpatient clinic. Standard equipment with a 
balanced scale, non-elastic measuring tape and sliding beam anthrop
ometer was used to measure abdominal obesity. Body mass index (BMI) 
was calculated by dividing the weight in kilograms by the square of 
height in meters. Fasting venous blood samples were drawn by health 
care professionals and collected in EDTA vacutainers (BD AB, Sweden). 
Plasma was aliquoted after centrifugation at 1500g and stored for ana
lyses in the future at − 70 ◦C. 

2.5. Ethical considerations 

This study was conducted in accordance with good clinical practice 
(GCP) and the Declaration of Helsinki, with informed consent both oral 
and written before participation. The Regional Ethical Review Board in 

S. Nilsson et al.                                                                                                                                                                                                                                  

http://ClinicalTrials.gov
http://ClinicalTrials.gov


Maturitas 176 (2023) 107794

4

Linköping approved the research protocol for this study (2013/285-31 
and 2013/338-32). 

2.6. Data analysis 

2.6.1. Sample size calculation 
A sample size calculation on the primary outcome of the original RCT 

(i.e. frequency of VMS) was performed prior to the start [19], described 
in more detail in the supplement. No separate sample size calculation 
was performed separately for the outcome measurements of the present 
study, and a significance level of <0.05 was considered as statistically 
significant. Only two-sided statistical tests were performed. 

2.6.2. Data analysis 
The per protocol (PP) principle was accounted for in the analysis of 

the primary and secondary outcome measurements. In accordance with 
the pre-specified training protocol [19], women in the intervention 
group were defined as compliant and thereby included in the PP analysis 
if they completed at least a mean of two resistance training sessions per 
week, excluding missed sessions due to illness. 

The presented data were expressed as mean ± standard deviation 
(SD) or as median (25th–75th percentiles). Independent statistical an
alyses between the groups at baseline were performed using parametric 
t-test or non-parametric Mann-Whitney U test, and within the groups 
over time using paired samples t-test. Repeated Measurements Analysis 
of Variance (RM-ANOVA) was used to test the change over time for the 
primary and secondary outcome measurements. The main effects 
investigated were group (intervention vs control group), time (treated 
ordinally with two levels) and group × time interaction. A priori dis
tribution evaluation with Shapiro-Wilk test of all outcome variables was 
performed to confirm that the normality assumption criterion was ful
filled. To achieve that criterion, VAT and VAT-ratio were logarithmi
cally transformed. 

In supplemental analyses, workload (i.e. change in strength between 
baseline and week 15, mean number of training sessions per week at the 
gym, and metabolic equivalent of task (MET) from different training 
intensities, respectively) were added separately in the RM-ANOVA an
alyses as explanatory covariates. Correlation analyses between work
load and change in adipose tissue volumes and ratios were performed 
using Spearman‘s rank test. Missing values for all variables were 
considered missing-at-random and not imputed. The data analyses were 
performed using IBM SPSS Statistics for Windows, Version 28.0. 
Armonk, NY: IBM Corp. 

3. Results 

Individual characteristics at baseline for the intervention group (IG) 
and control group (CG) are presented in Table 1. There were no signif
icant differences between the groups in characteristics at baseline 
(Table 1). During the intervention period, women in the IG trained in 
average 2.4 gym sessions at the gym per week and at the 15-week visit, 
they had significantly increased in vigorous MET per week (VMET-mi
nutes/week) (131 to 1040 VMET-minutes/week, p = 0.002) and all 
strength tests (p < 0.001) except for chest press (p = 0.333) compared to 
the baseline visit. 

The anthropometric and MRI measurements at baseline and 15 
weeks are summarised in Table 2 and illustrated in Fig. 2. There were no 
significant differences in anthropometric or MRI measurements between 
groups at baseline (Table 2). The participants had a waist circumference 
corresponding to normal weight or overweight and seven women (23 %) 
were obese. For the MRI measurements, the IG showed significant 
within-group reductions in ASAT (p = 0.032), VAT (p = 0.008), TAAT (p 
= 0.019), and fat ratio (p = 0.003) over time, not seen for the CG. For the 
anthropometric measurements, as previously reported [12], there were 
no such reductions over time within any of the groups. There was a 
significantly different change over time between the IG and CG in ASAT, 

VAT, TAAT and fat ratio, supported by significant interactions between 
group and time (group * time), not seen for any of the anthropometric 
measurements (Table 2). When adding the mean number of gym ses
sions/week and absolute change in VMET/week as separate explanatory 
covariates, the significant group * time interaction in each model 
became weaker for all adipose tissue volumes and ratios, and non- 
significant for VAT volume (p = 0.359 and p = 0.091, respectively). 

The mean number of gym sessions/week was significantly correlated 
to the absolute change in ASAT volume, VAT volume and fat ratio, and 
VMET/week was significantly correlated with the absolute change in 
VAT volume, VAT ratio and fat ratio (Table 3). No correlations were 
observed for the absolute change in strength and any adipose tissue 
volumes or ratios. 

4. Discussion 

The main finding of this study was a significant change over time in 
all abdominal adipose tissue volumes and ratios except VAT-ratio after a 
resistance training intervention of 15 weeks. To our knowledge, this is 
the first study to show a reduction in MRI-measured VAT volume in 
healthy postmenopausal women after a resistance training intervention. 
Since strength increased significantly over time for the IG, the lack of a 
significant decrease in the anthropometric measurements may result 
from a simultaneous increase in fat-free mass, previously shown in 
postmenopausal women after a resistance training intervention [22,23]. 

There is a need for studying resistance training separately from 
aerobic exercise in postmenopausal women. Firstly, less research has 
been conducted on resistance training alone compared to aerobic exer
cise or combinations of both regarding body composition, probably due 
to its lower energy consumption and subsequent fat loss after resistance 
training [14]. Secondly, the conducted studies have shown discrepant 
results. Sillanpää et al. compared the effect of each type of exercise 
modality alone or combined in midlife women of different menopausal 
statuses [24]. They could not find any change in body fat measured with 
dual X-ray absorptiometry (DXA) in the strength training group, 
although they did not investigate the subcutaneous and visceral 
abdominal adipose compartments separately. On the contrary, Socha 
et al. could show a significant reduction in percentual fat mass in women 
over the age of 50 after eight weeks of resistance training, despite no 
simultaneous changes in either weight or BMI [25]. Diverse modalities, 
durations, and intensities of the chosen exercise interventions, together 
with different imaging techniques, make it difficult to compare the re
sults between studies. Thirdly, the results from studies of resistance 

Table 1 
Baseline characteristics.  

Variables IG (n = 12) CG (n =
18) 

Baseline comparison P- 
value 

Age (years)a,b,h 56 ± 6 55 ± 5  0.702 
Menopausal time 

(months)a,c,i 
33 
(22–158)d 

33 
(13–66)f  

0.319 

SBP (mmHg)b,h 136 ± 12 127 ± 17  0.147 
DBP (mmHg)b,h 80 ± 7 77 ± 9  0.311 
LDL (mmol/L)b,h 3.2 ± 0.9e 3.6 ± 0.7g  0.247 
HDL (mmol/L)b,h 2.0 ± 0.4e 2.4 ± 0.9g  0.143 

IG = intervention group, CG = control group, SBP = systolic blood pressure, 
DBP = diastolic blood pressure, LDL = low density lipoprotein, HDL = high 
density lipoprotein. 

a Measured at baseline. 
b Independent samples T-test. 
c Mann-Whitney U test. 
d n = 11. 
e n = 10. 
f n = 12. 
g n = 13. 
h Mean ± SD. 
i Median (25th and 75th percentile). 
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training regarding body composition in men may not be easily trans
ferable to females. Despite the same increase in FFM, Lemmer et al. 
suggested that men regardless of age may have a more increased sym
pathetically induced metabolic activity in their FFM after resistance 
training than women, leading to a greater RMR and energy consumption 
[16]. On the other hand, despite similar increases in strength and FFM, 
older women lost more intraabdominal adipose tissue and subcutaneous 
adipose tissue than older men after a resistance training program of 25 
weeks [26]. 

Since we wanted to evaluate the critical effect of the resistance 
training according to the pre-specified training protocol [19], the per- 
protocol principle was chosen during analysis, even though it reduces 
power and increases the risk for type 1 error. Resistance training is a safe 
and cost-effective intervention in postmenopausal women, with several 
health benefits. Compared to aerobic exercise alone, resistance training 

Table 2 
Magnetic resonance imaging measured abdominal adipose tissue volumes and ratios, and clinically measured anthropometry in 30 postmenopausal women at baseline 
and after 15 weeks.  

Variablesa,b IG n = 12 CG n = 18 Baseline comparison Type III fixed effectse 

Baseline 15 weeks Baseline 15 weeks P-value Group F (p-value) Time F (p-value) Group × Time F (p-value) 

ASAT (L) 9.6 ± 3.4 9.2 ± 3.2 8.3 ± 3.5 8.4 ± 3.4  0.332 0.876 (0.358) 3.130 (0.089) 8.875 (0.006) 
VAT (L) 2.58 ± 1.56 2.41 ± 1.52 2.35 ± 1.33c 2.28 ± 1.29  0.666 0.068 (0.796) 5.561 (0.026) 11.378 (0.002) 
VAT-ratio (%) 20.0 ± 4.5 19.6 ± 5.1 21.2 ± 4.5c 20.6 ± 4.5  0.485 0.990 (0.329) 1.644 (0.211) 1.985 (0.171) 
TAAT (L) 12.2 ± 4.9 11.6 ± 4.6 10.7 ± 4.8c 10.7 ± 4.6  0.429 0.580 (0.453) 4.302 (0.048) 10.574 (0.003) 
Fat-ratio (%) 55.1 ± 9.7 53.4 ± 9.1 52.4 ± 10.0c 52.6 ± 10.3d  0.481 0.262 (0.613) 4.192 (0.051) 20.038 (<0.001) 
Weight (kg) 76.4 ± 11.8 76.7 ± 12.4 71.6 ± 12.0 71.6 ± 12.2  0.283 1.597 (0.217) 0.011 (0.918) 0.650 (0.427) 
BMI (kg/m2) 28.2 ± 3.9 28.3 ± 3.9 26.1 ± 3.6 26.1 ± 3.8  0.136 2.725 (0.111) 0.002 (0.963) 0.372 (0.547) 
WC (cm) 91.2 ± 11.9 90.9 ± 12.8 85.8 ± 13.2 86.5 ± 15.0  0.263 1.434 (0.242) 0.022 (0.884) 0.022 (0.884) 
HAW (cm) 21.3 ± 2.7 20.9 ± 2.3 17.0 ± 2.8 17.2 ± 3.1  0.749 0.000 (0.988) 5.263 (0.030) 0.974 (0.333) 
SAD (cm) 18.1 ± 3.0 18.2 ± 2.5 21.6 ± 2.7 20.8 ± 2.8  0.317 1.718 (0.201) 0.073 (0.790) 0.011 (0.918) 

IG = intervention group, CG = control group, WC = waist circumference, HAW = half abdominal width, SAD = sagittal abdominal diameter, BMI = body mass index, 
TAAT = total abdominal adipose tissue, VAT = visceral adipose tissue, ASAT = abdominal subcutaneous adipose tissue, VAT-ratio, = the ratio between VAT and TAAT, 
Fat-ratio = the ratio between TAAT and the sum of TAAT and thigh muscle volume. 

a Mean ± SD. 
b Paired samples t-test. 
c n = 17. 
d n = 16. 
e Repeated measurements analysis of variance. 

Fig. 2. Abdominal adipose tissue volumes measured with magnetic resonance imaging at baseline and 15 weeks. 
The visceral adipose tissue (VAT) and abdominal subcutaneous adipose tissue (ASAT) volumes measured with magnetic resonance imaging at baseline and week 15 
for the control and intervention group. Change over time within groups is compared with paired samples t-test. *p < 0.05. 
a) Abdominal adipose tissue volumes at baseline and 15 weeks for VAT. 
b) Abdominal adipose tissue volumes at baseline and 15 weeks for ASAT. 

Table 3 
Non-parametric correlation analysis between workload and absolute change 
over time in adipose tissue volumes and ratios.  

Correlationsa ASAT VAT VAT-ratio TAAT Fat-ratio 

Gym sessions/ 
week 

− 0.439 
(0.015) 

− 0.513 
(0.004) 

− 0.293 
(0.123) 

0.001 
(0.997) 

− 0.644 
(<0.001) 

VMET/week − 0.249 
(0.192) 

− 0.558 
(0.002) 

− 0.390 
(0.040) 

0.020 
(0.920) 

− 0.440 
(0.022) 

Correlation coefficients with associated p-values within the parentheses. TAAT 
= total abdominal adipose tissue, VAT = visceral adipose tissue, ASAT =
Abdominal subcutaneous adipose tissue, VAT-ratio, = the ratio between VAT 
and TAAT, Fat-ratio = the ratio between TAAT and the sum of TAAT and thigh 
muscle volume, VMET/week = vigorous metabolic equivalent of task per week. 

a Spearmans rank test. 
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has been associated with less weight loss induced increase in bone 
turnover and less weight loss induced hip bone mineral density (BMD) 
reduction in older adults [27]. Resistance training is also the first line 
treatment to counteract age-related sarcopenia by decreasing muscle 
wasting, stimulating muscle hypertrophy, and improving strength, not 
seen for aerobic exercises [13]. Since sarcopenia itself is associated with 
a worsen cardiometabolic risk profile [28], inhibition of such disease 
progression is especially important after menopausal transition which 
itself is associated with worsening of the cardiometabolic risk. 

The strengths of the present study were that the observed change 
over time in abdominal adipose tissue volumes and ratios for the IG were 
partly explained by an increase in VMET/week and number of gym 
sessions/week, which can be interpreted as an estimate of intervention 
efficacy. The rather small absolute differences in MRI-measured 
abdominal adipose tissue volumes and ratios may still be clinically 
relevant for this healthy population of postmenopausal women, given 
that most women were normal to overweight. The lack of significant 
changes over time for any of the anthropometric measurements, how
ever, may result from a less precise estimation of the abdominal adipose 
tissue compartments. Even though the anthropometric measurements 
were performed by a clinician in a standardized fashion, they are less 
valid than tomographic techniques (e.g. computed tomography (CT) and 
MRI) and especially MRI [29]. 

Only 52 % of women performed their resistance training according to 
the pre-specified protocol and only one training session/week was su
pervised by the physiotherapist. One can speculate that most middle- 
aged women in this study had full-time jobs making it difficult to 
implement the new resistance training regime into their lives. Motiva
tion to perform the exercises alone could also have affected the 
compliance negatively i.e. compliance could possibly be better if every 
resistance training sessions had been supervised. Although studies with 
self-reported diet registration are prone to bias, the lack of diet regis
tration is also a limitation. All participants were instructed not to change 
their normal dietary habits during their participation in the study. 
Furthermore, we did not have any objective measurements of activity 
levels. Thus, we can only assume that the participant performed the 
exercises correctly and with full load. 

5. Conclusions and implications 

Postmenopausal women who performed resistance training accord
ing to the pre-specified protocol of 15 weeks had a significantly greater 
reduction over time in VAT volume measured by MRI compared with a 
control group with unchanged physical activity. These results may 
support implementation of resistance training in midlife to help women 
to counteract the abdominal fat redistribution via mechanisms inde
pendent from aerobic exercise, weight-loss and energy-restriction. The 
results from this study may serve a role in the realisation of car
diometabolic health preserving strategies for primary prevention in 
postmenopausal women with VMS. 
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