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Objective: In this study, we investigated whether serum androgen lev-
els and endometrial thickness differed in obese and non-obese women. 
Material and Methods: Thirtytwo non-obese (BMI <30) and 48 
obese (BMI  30) women were enrolled. Blood samples were ana-
lyzed for testosterone, free testosterone, androstenedione, DHEAS, 
and SHBG, and transvaginal ultrasonography was performed. 
Results: Obese women had significantly higher free testosterone 
and endometrial thickness and significantly lower SHBG. Eight of 17 
women with endometrial thickness >5 mm had significant pathology. 
Conclusion: These results suggest that obesity may be a risk factor 
for endometrial carcinoma and other pathologies in post-menopausal 
women through an action on androgen concentrations. 
(J Turkish-German Gynecol Assoc 2010; 11: 149-51)
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Amaç: Bu çal mam zda, endometrial kal nl k ve serum androjen se-
viyelerinin obez ve obez olmayan hastalardaki farkl l  ara t r lm t r.
Gereç ve Yöntemler: 32 obez olmayan (BMI<30) ve 48 obez 
(BMI 30) hasta çal maya dahil edildi. Hastalar n serum testosteron, 
serbest testosteron, androstenedion, DHEAS, SHBG seviyeleri ölçüldü 
ve transvajinal ultrasono rafi yap ld .
Bulgular: Obez hastalar n serbest testosteron seviyeleri ve endomet-
rial kal nl  anlaml  olarak yüksek tespit edilirken; SHBG seviyeleri 
anlaml  olarak dü ük bulundu. Endometrial kal nl  5mm’den büyük 
olan 17 hastadan 8 tanesinde endometrial patoloji tespit edildi.
Sonuç: Bu sonuçlarla; obezitenin, post-menopozal kad nlarda andro-
jen hormonlar  üzerinden endometrial karsinoma ve di er patolojiler 
için bir risk faktörü olu turabilice i ak lda bulundurulmal d r. 
(J Turkish-German Gynecol Assoc 2010; 11: 149-51)
Anahtar kelimeler: Serum androjen, endometrial kal nl k, obezite, 
post-menopoz
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Abstract Özet

Introduction

The major hormonal changes associated with the occur-
rence of the final menstrual period (FMP) in normal subjects 
include a profound fall in circulating estradiol (E2), primarily 
of ovarian origin, beginning up to about one year earlier, and 
an accompanying large increase in the circulating gonadotro-
pins, FSH and LH (1, 2). Changes in circulating androgens are 
more complex. In cross-sectional studies, levels of testoster-
one [T] have been reported to be lower in postmenopausal 
than premenopausal women (3, 4), whereas in the few 
longitudinal studies, either no change (5) or a small fall, of 
the order of 15% (2), in total T has been reported. The major 
adrenal androgen, dehydroepiandrosterone sulfate (DHEAS), 
reaches its peak levels in young women in their twenties and 
declines progressively thereafter, with no obvious relationship 
to the menopause (6). Serum sex hormone binding globulin 
(SHBG) levels fall to a small degree postmenopausally (1). 

SHBG is responsible for the transport of sex hormones in the 
plasma, especially testosterone, dehydrotestosterone and 
estradiol (higher affinity for testosterone and lower for estra-
diol). It has a negative relationship with free testosterone and 
is used as an indirect indicator of androgenity (7).
Transvaginal sonography (TVS) is a non-invasive and reliable 
method for evaluating the uterus and endometrium (8).
In this study we investigated whether serum androgen levels 
and endometrial thickness differed in obese and non-obese 
postmenopausal women.

Material and Methods

Eighty postmenopausal women who applied to the 
menopause clinic of stanbul Education and Research 
Hospital, Department of Obstetrics and Gynecology, between 
July 2004, were prospectively included in the study. These 
women had experienced natural menopause, had an FSH 



level greater than 40 mIU/ml, were non-smokers; and at least 
one year had passed since their last menstrual period. Seven 
women who had previously used hormone treatment or a 
medication that could affect body mass index, and three 
women who had genital or systemic pathology, were excluded 
from the study. PAP smears and physical examinations were 
performed after obtaining patient histories. Complete blood 
count, liver and renal functional tests, hormone profile (FSH, 
LH, E2, progesterone, prolactin, testosterone, free testosterone, 
androstenedione, DHEAS, SHBG, and fasting insulin levels) 
were carried out for each woman.
After excluding any systemic disease, age, height and weight of 
each woman were noted at the first visit. Blood samples were 
taken after 12 hours fasting for the evaluation of sex steroids. 
Samples were centrifuged at 3000 rpm and serums were stored 
under -20ºC until evaluation of SHBG. A chemiluminescent 
enzyme immunometric assay technique was used for the deter-
mination of hormone concentrations, except SHBG, for which 
an enzyme linked immunosorbant assay (ELISA) was used.
Transvaginal ultrasonography was performed with a Toshiba 
2700 SA ultrasonography machine, and the criteria given by the 
American College of Obstetricians and Gynecology in 1995 was 
used for the measurement of endometrial thickness. The evalu-
ation was performed in the three planes (anterior-posterior, 
long axis, semi-axial). Fluid collection in the cavity was not 
added to the thickness when making the measurement. We 
performed fractional curettage when we detected an endome-
trial thickness value of 5 mm or more.
The women were allocated into two groups according to Body 
Mass Index (BMI), which was calculated as weight (kg) / height² 
(m²), and a cut-off value for obesity of 30 kg/m² used. Those with 
BMI>30 kg/m2 were considered as the study group.
Statistical Package for Social Sciences (SPSS v. 11.0) was used 
for statistical analysis. Two independent sampled Student’s t-test 
were used for the comparison of data between the two groups. 
Results were recorded as mean±SD. p<0.05 was considered sig-
nificant. This study was approved by the local Ethics Committee.

Results

The mean ages and post-menopause intervals of the women 
in the study group were 52.54±6.87 years and 5.43±5.62 
years respectively. The mean height was 156.17±6.26 cm, 
weight 89.02±19.73 kg, BMI 32.85±6.79 kg/m2, and endometrial 
thickness 5.56±4.06 mm.

The demographic characteristics of the women according to BMI 
are listed in Table 1. The hormonal concentrations and endometrial 
thicknesses of the two groups are compared in Table 2.
SHBG levels were significantly lower in the group in which 
BMI was greater than 30 kg/m², whereas free testosterone and 
endometrial thicknesses were significantly higher (Table 2). 
Only one of the 17 women whose endometrial thickness was 
higher than 5 mm had a BMI less than 30 kg/m². Fractional 
curettage was performed in these 17 women, and endometrial 
carcinoma was found in two, complex atypical hyperplasia in one, 
simple endometrial hyperplasia in one, and endometrial polyp in 
four. No pathology was detected in nine of these women.

Discussion

The relation between obesity and the increased endometrial 
cancer risk is well established in a review by Kaaks et al. and 
explained by the increasing amount of bioavailable estrogens 
in the circulation and the endometrial tissue (9). After the 
menopause, the major source of estrogen is via peripheral 
aromatization of androgens, especially in the adipose tissue (9). 
Furthermore, hyperinsulinemia in obese women inhibits the 
synthesis of SHBG (9). As a result, obesity is associated with 
increasing levels of estrodial unbound to SHBG, which can 
freely diffuse to target tissues.
Many articles have reported a decrease in SHBG as the BMI 
increases (10-12), and we also found lower SHBG concentrations 
in the group which had the higher BMI.
Douchi et al. reported a prospective study in which a significant 
relationship was demonstrated between endometrial thickness 
and obesity (13). Warming et al. demonstrated a positive 
correlation between BMI and endometrial thickness in a study 
that included healthy post-menopausal women (14). Serin et al. 
reported that increased endometrial thickness was associated 
with obesity but not with hypertension (15). We also observed 
increased endometrial thickness among women with high 
BMI and furthermore, independently of these surveys, we 
evaluated the role of androgens for this relation and detected 
high levels of free testosterone in obese women with increased 
endometrial thickness.
Decreased SHBG concentrations as a result of increased BMI 
in post-menopausal women increase the free androgen and 
estrogen levels in the circulation, with a resultant increased 
risk of endometrial carcinoma. An increased endometrial 
thickness with increased BMI could be an indicator of this 
probable risk. The question then arises whether this increased 
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Table 1. Demographic characteristics of the two groups according to BMI
                                              BMI < 30                           BMI  30
                                            (n=32)                                (n=48) 

 Mean ± SD Mean ± SD p

Age (years) 53.06 6.58 52.54 6.87 0.813

Parity (n) 3.31 1.66 3.08 1.50 0.653

Years post-menopause 6.56 8.35 5.43 5.62 0.613

Height (cm) 155.25 5.30 156.17 6.26 0.633

Weight (kg) 66.56 7.22 89.02 19.73 0.0001



endometrial carcinoma risk is solely due to the increased 
estrogen concentration or not.
Allen et al. have evaluated the endogenous sex hormones and 
endometrial cancer risk in women in a prospective case control 
study (16). They concluded that high levels of free testosterone 
and estrogens are associated with an increased endometrial 
cancer risk in postmenopausal women (16). Furthermore, they 
suggested that the association of endometrial cancer risk with 
free testosterone levels is a result of peripheral conversion of 
androgens into estradiol. Also, SHBG was significantly inversely 
and BMI positively associated with risk.
In another prospective case control study by Lukanova et al,.
it was concluded that increased endometrial cancer risk in 
postmenopausal women with high blood concentrations of 
androgens seems to be primarily due to their role as precursor 
hormones for estrogen synthesis (17). 
Interestingly, we have detected endometrial adenocarcinoma 
in two subjects, complex atypical hyperplasia in one, and 
simple endometrial hyperplasia in three. Free testosterone 
levels of these cases were high and SHBG levels were low.
Although our study did not definitively demonstrate a relationship 
between elevation of androgens and endometrial pathologies, 
it indicates that the probability of such a relationship should 
be kept in mind. Considering free testosterone and SHBG 
concentrations together with the endometrial thickness may 
help to detect endometrial pathologies. 
Future studies are needed to demonstrate conclusively that 
elevated androgen levels, as well as increased estrogen, can give 
rise to endometrial pathologies in postmenopausal women. 
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Table 2. Comparison of hormone concentrations and endometrial thickness according to BMI 
                                   BMI < 30                           BMI  30
                                   (n=32)                                (n=48) 

 Mean ± SD Mean ± SD p

FSH (mlU/ml) 64.13 19.54 65.05 22.65 0.895

LH (mlU/ml) 28.59 16.30 23.31 15.26 0.321

Prolactin (ng/ml) 6.14 4.34 8.51 3.75 0.085

Estradiol (pg/ml) 26.15 9.64 21.78 4.06 0.061

Progesterone (ng/ml) 0.28 0.08 0.27 0.09 0.675

Testosterone (ng/ml) 0.24 0.15 0.20 0.16 0.458

Androstenedione (ng/ml) 13.66 10.42 13.28 6.63 0.889

Insulin ( IU/ml) 12.39 9.97 15.01 12.20 0.480

Free testosterone (pg/ml) 1.21 0.70 1.81 0.71 0.013

SHBG (nmol/l) 95.01 64.77 53.96 33.07 0.012

Endometrial thickness (mm) 3.77 3.96 5.56 4.06 0.008




