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Abstract- Obesity is the common clinical sign in hirsutism which can cause metabolic disturbances like dyslipidemia,
insulin resistance and hypertension. To investigate relationships of overweight and obesity with hormonal and metabolic
parameters in suspected hirsute women, in a cross-sectional study, 184 suspected hirsute women were selected in a
reproductive endocrinology outpatient clinic in north of Tehran from February 1997 to May 1999. Weight, height, waist
and hip circumferences were measured and serum levels of lipids, hormones and glucose were determined. Overweight and
overall obesity (OO-body mass index: BMI = 25 kg/m’) and android obesity (AO-waist to hip ratio: WHR>0.85) were
calculated. Hirsutism score of OO and AO women was higher than that of nonobese women (NO, P<0.001). OO women
had significantly lower levels of serum LH, estradiol, HDL and higher levels of triglyceride (TG), LDL and LDL/HDL ratio
than nonobese women (P<0.05). In addition, the mean BMI, LH/FSH ratio and serum levels of testosterone (T),
dehydroepiandrostenedione sulfate (DHEAS), insulin, and TG of AO women were higher (P<0.05) and their glucose/insulin
ratio were lower than nonandroid obese women (NAO: WHR= 0.85; P<0.03). Multiple regression analysis of the data
showed that WHR correlated most significantly with serum cholesterol, LDL and HDL levels; serum androstenedione with
LDL/HDL ratio and serum glucose; and less significantly serum LH with serum insulin levels (P<0.02). Metabolic
disturbances in these women are mostly due to obesity (especially android obesity), and high serum androstenedione levels.
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INTRODUCTION

android obesity, coronary heart disease (CHD), alopecia
. . . . and endometrial cancer (2). Obesity, a common clinical
Hirsutism is a common disorder resulting from C .
.. . . ) sign in hirsute women, is a health problem observed as
androgen activity specified in women as excessive

growth of terminal hairs in androgen-dependent regions

of the body. The causes of hirsutism in most women are

an etiological factor of increasing chronic disease
morbidity and mortality. Android obesity is a more
1 . . .. important factor i dicting the risk of related
idiopathic or polycystic ovary (PCO) (1). Abnormalities H.npo ant factor I predic 1flg © Fls . © re.a ©
. . . diseases than the overall obesity. Obesity is associated
associated with androgen augmentation are: acne,
dyslipidemia [high serum TG, Chol, LDL and low HDL
levels], diabetes,
(IR),
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with menstrual disorder, chronic anovulation and PCO

syndrome. Women with android obesity are particularly

hypertension, insulin resistance

susceptible to menstrual disorder progression (3).
Obesity reported in 50-80% of women with PCO is
mostly in upper body segment (4,5). Obesity is
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associated more with CHD and its risk factors (6,7). A
likely role of augmentated androgenic activity in the
pathogenesis of upper body fat deposition and its
accompanying metabolic disturbances has been shown
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(8). Association between increasing andro-genicity and
increasing waist to hip ratio (WHR) with an increasing
size of abdominal fat cells, raised plasma glucose and
insulin levels and diminished insulin sensitivity in
healthy, nonhirsute premenopausal women has been
observed. On the other hand, in women with android
obesity having high serum testosterone (T) level and
diminishing conversion of androstenedione to estrone
reported  (9).
disturbances due to obesity, particularly android obesity

have been Therefore, metabolic
in women, are very important. Association between
overall and android obesity with blood parameters has
not been shown in hirsute women. The purpose of this
study was to determine the relationship between
overweight and overall obesity and android obesity with
hormonal and metabolic parameters in suspected hirsute

women.

MATERIALS AND METHODS

Patients

This study began in February 1997 and finished in
May 1999. Three-hundred women complaining of
hirsutism or suspected to have hirsutism, because of
excessive hair growth in face in a reproductive
endocrinology outpatient clinic in the north of Tehran
were enrolled in this study. The subjects who received
hormonal drugs, antiandrogen therapy or other drugs
known to affect endocrine function or glucose and lipid
metabolism up to 3 months prior to participating in the
study or the ones with thyroid disorders, hyperpro-
lactinemia and diabetes were excluded. At the end, the
data of 184 women were analysed. None of them were
smoking more than 6 cigarettes per day.

Hirsutism was evaluated according to Ferriman and
Gallwey scores in 9 sites of body (10). Each site was
scored 0-4 points based on the severity of hirsutism. On
this basis, total scores of 8 and over were considered as
hirsute and below this range as nonhirsute (1,11).

Hormonal, lipids and glucose analyses

Fasting serum LH, FSH, T, androstenedione,
dehydroepiandrostenedione sulfate (DHEAS), estradiol,
progesterone and insulin levels were determined on the
20th (£2) day of menstrual cycle by radioimmunoassay
(RIA). In addition, serum TG, Chol and glucose were
determined by enzymatic methods (CHOD-PAP,
TGO-PAP, and GOD-PAP methods respectively) using
commercial kits. The HDL fraction was separated by
the Mg”*/phosphotungestic acid precipitation technique.
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Serum LDL levels were estimated according to
Friedewald et al procedure (12).

Anthropometric measurments

Height was measured without shoes against a
wall-fixed tape and weight with light clothing and
without shoes on a platform scale with a 1.5 kg
subtraction to correct for clothing weight (13). Waist
circumference was measured at the level of the
umbilicus without clothing and in standing position.
Hip circumference was measured at the utmost
circumference with undergarment (14). The body mass
index (BMI) was calculated as weight/height® (kg/m?)
and the WHR as the ratio between the waist and the hip
circumferences. Overweight and overall obesity (OO:
BMI 225 kg/m?) and android obesity (AO: WHR> 0.85)

were calculated for the patients (3,15).

Statistical analysis

Data were analysed using SPSS for Windows (SPSS
INC, 1993). X? test was used for relationships between
the variables and Student-t test for differences between
the means. Analysis of covariance was used to compare
the means of weight, height, serum hormones, lipids
and glucose levels adjusted for age between the 2
typical obese groups. Pearson correlation coefficient
was used to examine the relationships between the
and stepwise multiple linear regression
analysis was used to determine the variables most

variables

significantly related to serum lipids, insulin, glucose
and glucose/insulin ratio.

RESULTS

Table 1 shows that the mean age and hirsutism score
of OO and AO women were significantly higher and
their literacy levels were lower than non-obese women
(NO: BMI<25 kg/m’ ) and non-android obese women
(NAO: WHR< 0.85; P< 0.003 and lower). Table 2
shows significant relationships between obesity status
with marital and hirsutism status (P<0.02 and lower).

The mean serum LH and estradiol levels of OO
women were significantly lower than NO women
(P<0.05 and lower, Table 3). The mean weight, BMI,
serum LH/FSH ratio, T, DHEAS and insulin levels of
AO women were significantly higher and their
glucose/insulin ratio were lower than NAO women
(P<0.05 and lower, Table 4). The mean serum TG, LDL
levels and LDL/HDL ratio of OO
significantly higher and their HDL levels significantly
lower than NO women (P<0.05 and lower, Table 5). In
addition, the mean serum TG levels of AO women were

women Wwere



significantly higher than NAO women (P<0.02, Table
6). Table 7 shows correlations between obesity indices
and other variables adjusted for age. There were
significant correlations between BMI and WHR with
literacy

hirsutism insulin,

glucose/insulin ratio, serum TG and LDL levels (P<0.05

level, score, serum
and lower). For the other hormones, there were only
significant correlations between BMI and progesterone
levels, and WHR and T levels (P<0.02). In addition,
there were significant correlations between BMI with

serum Chol levels and LDL/HDL ratio (P<0.02) and
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WHR with serum HDL levels (P<0.05). Stepwise
multiple regression analyses of the levels of serum
lipids, glucose and insulin and glucose/insulin ratio with
other variables are shown in table 8. WHR correlated,
most significantly with serum Chol, LDL and HDL
with
androstenedione with LDL/HDL ratio and serum
glucose levels; literacy with glucose/insulin ratio
(P<0.0001) and serum LH levels less significantly with
insulin levels (P<0.02).

levels; age serum TG levels; serum

Table 1. The mean and SD age, literacy and hirsutism score of women

BMI WHR
<25 225 <0.85 >0.85
(n=68) (n=116) (n=47) (n=135)
Mean (SD) Mean (SD)
Age (year) 23.2 (5.6)° 27.2 (6.1) 23.4 (5.6)* 26.6 (6.2)
Literacy (year) 12.3 (3)° 10.5 (3) 12.6 (2.6)° 10.7 (3.2)
Hirsutism score 6.7 (3.8)° 9.6 (5.1) 6.8 (4.6) 9.1 (4.8)

Significant statistical difference (student-t) between two groups: a) p< 0.003, b) p< 0.001

Table 2. Distribution of marital status, occupation and hirsutism morbidity by anthropometric indices in women

BMI WHR

<25 225 <0.85 > (.85

n (%) n (%)

Marital status
Single 36 (66.7)° 18 (33.3) 26 (49.1)¢ 27 (50.9)
Married 32 (24.6) 98 (75.4) 21 (16.3) 108 (83.7)
Occupation
Housewife 29 (25)¢ 87 (75) 18 (15.7)° 97 (84.3)
Teacher 4(33.3) 8 (66.7) 3 (25) 9 (75)
Student 23 (76.7) 7(23.3) 15 (51.7) 14 (48.3)
Other 12 (50) 12 (50) 11 (45.8) 13 (54.2)
Hirsutism
Yes 28 (27.4)° 74 (72.6) 19 (18.8)° 82 (81.2)
No 40 (48.8) 42 (51.2) 28 (34.6) 53 (65.4)

Significant statistical relationship (x?) between anthropometric indices with independent variables: a) p< 0.02, b) p< 0.003, ¢) p<

0.0001, d) p<0.00001

Table 3. The mean and SD serum hormones and glucose levels by BMI adjusted for age in women

n BMI< 25 n BMI= 25
Mean (SD) Mean (SD)

LH (mIU/ml) 30 153 (11.5)* 50 10.3(9.2)
FSH (mIU/ml) 30 41014 50 4.2 (1.8)
LH/ FSH ratio 30 3.8(3) 50 303)
T (nmol/l) 24 2.2(0.5) 46 2.4 (0.8)
Androstenedione (ng/ml) 8 1.9 (0.7) 17 2(0.7)
DHEAS (ng/ml) 26 2302.1 (855.5) 54 2326 (969.1)
Estradiol (pg/ml) 29 134.1 (53.2)° 52 110.5 (53)
Progesterone (ng/ml) 28 4.54) 21 3.1(3.7)
Insulin (uIU/ml) 26 14.5 (25.7) 46 17.4 (18.8)
Glusose (mg/dl) 30 87.1(10.6) 64 90.9 (11.3)
Glucose/ Insulin ratio 26 13.6 (10.7) 46 9.7 (8.4)

Significant statistical difference (analysis of covariance) between two groups: a) p< 0.05, b) p<0.03

T= testosterone; DHEAS= dehydroepiandrostenedione sulphate
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Table 4. The mean and SD serum hormones and glucose levels by WHR adjusted for age in women

n WHRES 0.85 n WHR> 0.85

Mean (SD) Mean (SD)
Weight (kg) 47 60 (9.9)° 135 72.7 (11.5)
Height (cm) 47 159 (5.4) 135 159.2 (5.8)
BMI (kg/m?) 47 23.2 (4.1)° 135 28.4 (4.3)
LH (mIU/ml) 23 9.7(7.2) 56 13.1(11)
FSH (mIU/ml) 23 4.1(1.4) 56 42 (1.7)
LH/ FSH ratio 23 2.4 (1.7)° 56 3.6(3.3)
T (nmol/l) 23 2 (0.5)° 46 2.5(0.8)
Androstenedione (ng/ml) 8 2(0.8) 17 1.9 (0.6)
DHEAS (ng/ml) 21 2147.3 (929.5)° 57 2406.7 (930.5)
Estradiol (pg/ml) 22 122.8 (39.5) 58 119 (58.5)
Progesterone (ng/ml) 22 4.53.9) 56 3.3(3.9)
Insulin (uIU/ml) 20 9.1 (9.9)? 50 20 (24.5)
Glusose (mg/dl) 24 90.9 (12.8) 69 88.9 (10.8)
Glucose/ Insulin ratio 19 15.7 (11.4)° 35 8.9 (7.6)

Significant statistical difference (analysis of covariance) between two groups: a) p<0.05, b) p< 0.03, c¢) p< 0.02, d) p< 0.001

Table 5. The mean and SD serum lipids levels by BMI adjusted for age in women

n BMI< 25 n BMI= 25
Mean (SD) Mean (SD)
TG (mg/dl) 31 88.7 (35.4)° 64 113.9 (40.9)
Chol (mg/dl) 31 179.3 (38.3) 64 188.5 (39)
LDL (mg/dl) 29 97.4 (32.3) 61 113.5(36.5)
HDL (mg/dl) 30 65.8 (22.4)* 61 55(22.1)
LDL/HDL 29 1.7 (0.8)° 61 24(1.2)

Significant statistical difference (analysis of covariance) between two groups: a) p< 0.05, b) p<0.03, c) p<0.02

Table 6. The mean and SD serum lipids levels by WHR adjusted for age in women

n WHR<= 0.85 n WHR> (.85
Mean (SD) Mean (SD)
TG (mg/dl) 25 89.4 (36.2) 69 110.6 (41)
Chol (mg/dl) 25 183 (36.5) 69 186.4 (40.8)
LDL (mg/dl) 24 101.3 (28) 65 110.9 (35.8)
HDL (mg/dl) 25 66.3 (23.3) 65 55.8 (21.8)
LDL/HDL 24 1.8 (1) 65 23(1.2)

Significant statistical difference (analysis of covariance) between two groups: a) p< 0.02

Table 7. Correlation coefficient (r) between anthropometric indices and other variables adjusted for age in women

n BMI WHR n BMI WHR
Literacy 181 -0.29" -0.36" Insulin 68 0.34° 0.24°
Hirsutism 181 0.33" 0.24¢ Glucose 91 0.32¢8 NS
score

Weight 181 - 0.57" Glucose/insulin 52 -0.32° -0.38°
BMI 181 - 0.59" TG 92 0.29¢ 0.318
Waist 181 0.88" - Chol 92 0.26° NS
circumference

Hip 181 0.9" - LDL 87 0.31° 0.22°
circumference

T 67 NS 0.29° HDL 88 NS -0.22°
Progesterone 76 -0.29° NS LDL/HDL 87 0.26° NS

a) p< 0.05, b) p<0.02, ¢) p<0.009, d) p<0.006, ¢) p<0.004, f) p<0.003, g) p<0.002, h) p< 0.001

T= testosterone
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Table 8. Multiple linear regression analyses of serum lipids, glucose, insulin, glucose/insulin and independent variables in women

Independent Chol TG LDL HDL LDL/HDL Glucose Insulin Glucose/Insulin

Variables b p< b p< b p< b p< b p< b p< b p< b p<

WHR 208.4 0.0001 127.9 0.0001  65.7 0.0001

Age 3.9 0.0001

Androstenedione 1.2 0.0001 40.1  0.0001

LH 0.5 0.02

Literacy 0.5 0.0001

R? 0.96 0.84 0.97 0.86 0.83 0.85 0.8 0.59
DISCUSSION CHD are more common in subjects with android obesity

The results achieved in this study showed that
disturbances in hormonal and metabolic parameters in
women were probably due to overweight and overall
obesity and android obesity. Our results agree with the
other studies which demonstrated increasing means of
WHR and BMI with increasing age and decreasing
literacy levels (16-19). The higher means of BMI and
WHR for married women as compared to nonmarried
women were also reported in other study (17) Those
increases may depend on higher age of such women.
Higher WHR in women is associated with hirsutism (4).
In addition, obesity with lowering hepatic synthesis of
sex hormone binding globulin (SHBG) which results in
a higher level of serum free T, may cause hirsutism (2).
This is shown in this study by higher hirsutism score of
OO and AO women than nonobese women. In this
study the prevalence of overweight and obesity was
higher among hirsute women than nonhirsute women.
The higher prevalence of obesity in housewives was
probably due to higher availability of food in
comparison to employed women, which increased their
chance for obesity (20).

In this study, unexpected lower mean serum LH
levels in OO women was found, contrary to high serum
LH levels which has been reported in obesity (21). The
lower mean serum estradiol levels in OO women is
probably due to obesity which causes an increased
peripheral conversion of estrogens to androstenedione
in adipose tissue(2).

Similar to the findings of this study, some authors
have reported higher serum insulin levels in AO women
(3,22,23). Subjects with android obesity are more
sensitive to the effect of excess body fat than those with
lower body obesity (8). Diabetes, hypertension and
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(8). In this study, android obesity may be due to high
androgens levels in the women, since AO women had
higher serum T and DHEAS levels. It has been shown
that higher serum T and DHEAS levels lead to higher
distribution of fat in the upper body segments (24). A
close relationship between hyperandrogenism and
hyperinsulinemia and IR was reported from studies in
females with elevated androgen levels due to PCO (8).
Hyperinsulinemia and IR in android obesity are due
to the lower hepatic removal of hormone which leads to
a decrease insulin

in peripheral sensitivity (8).

Moreover, hyperinsulinemia results in increased
production of androgen by ovaries (25). On the other
hand, high serum LH/FSH ratio in AO women,
observed in PCO, leads to higher release of androgens
(26). Furthermore, serum LH levels of AO women are
higher than that of the other women (27). In this study
the majority of mean serum lipids levels of obese
women were significantly higher than nonobese ones.
Lipids disturbances are directly related to BMI. In
women higher BMI is related to higher serum TG and
lower HDL levels (28). The relationships between BMI
with most lipids were shown in other studies (18,29).

In this study we could not find any relationship
between WHR and Chol levels. Some studies have
reported no relationship between WHR and Chol levels
(30,31), whereas, others have shown this relationship
(32). It has been proposed that increased intra-
abdominal fat (high WHR) is associated with high
concentration of free fatty acids in the portal vein which
leads to high production of VLDL by liver, which in
turn leads to high serum total Chol and TG and low
HDL levels (32). On the other hand, androgens affect
lipid metabolism and cause high serum TG, Chol, LDL

and low HDL levels (2).
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In the present study both types of obesity indices
had with
glucose/insulin ratio (Table 7). High insulin levels may
increase the availability of T through the suppression of
SHBG
production. On the other hand, high T levels lead to

significant  correlation insulin  and

synthesis and enhance ovarian androgen

disturbances in insulin metabolism and

hyperinsulinemia (33), which is a well-recognized and
impotant risk factor for CHD and hypertension in men

cause

as well as in women (5). Our results agree with other
studies which have demonstrated significant correlation
between WHR and serum T levels (8,34,35). In the
present study the significant correlation between BMI
and serum progesterone level may be due to obesity
which inhibits ovulation and consequently lowers serum
progesterone levels (3). Stepwise multiple regression
analysis of data showed that WHR correlated most
significantly with serum Chol, LDL, and HDL levels.
The result of one study in healthy nonobese women
showed that WHR had higher correlation with serum
CHOL than BMI and free T/total T ratio (32).

The strong correlation of women's literacy levels
with glucose/insulin ratio might be through obesity,
because there were significant negative correlations
between literacy levels and glucose/insulin ratio with
obesity indices. Therefore, since obesity is the main
factor in IR and lipids disorders in healthy and
hyperandrogenic women, weight loss is very important
which is possible with increasing literacy levels. Weight
loss causes significant decreases of fasting insulin, T,
androstenedione LH, LH/FSH ratio and increases serum
SHBG levels (36).

In conclusion, many hirsute women are overweight
or obese which exposes them to the risk of CHD and
diabetes. These that
disturbances in these women are mainly due to obesity
(especially android obesity), low literacy levels and

results indicate metabolic

high serum androstenedione levels.

Acknowledgements

Many thanks to Dr. Moatameni professor at Shahid
Beheshti University of Medical Sciences for carrying
out hormonal tests and Mr. Riahi for his assistance in

preparing this manuscript.

REFERENCES

1. Kalve E, Klein JF. Evaluation of women with
hirsutism. Am Farn Phys 1996; 54: 117-124.

4

2. Gilghrist V, Hecht B. A practical approach to
hirsutism. Am Farn Phys 1995; 52: 1837-1844.

3. Hollmann M, Runnebaum B, Gerhard L. Impact of
waist-hip ratio and body-mass index on hormonal and
metabolic parameters in young, obese women. Int J
Obesity 1997; 21: 476-483.

4. Wild RA. Obesity , lipids, cardiovascular risk, and
androgen excess. Am J Med 1995; 98(suppl TA):
27S-328.

5. Dewalilly D. Definition and significance of polycystic

ovaries. In: Bailliere's clinical obestetrics and
gynaecology. Rosenfield RL (ed.), Vol 11, Bailliere

Tindall: London, 1997. PP: 349-368.

6. Lovejoy X, Bretonne JA, Klemperer M, Tulley R.
Abdominal fat distribution and metabolic risk factors:
effects of race. Metabolism 1996; 45: 1119-1124.

7. Hsich SI, Yoshinaga H. Waist/height ratio as a simple
and useful predictor of coronary heart disease risk
factors in women. Inter Med 1995; 34: 1147-1152.

8. Hauner H, Ditschuneit HH, Pal SB, Moncayo R,
Keiffer EF. Fat distribution, endocrine and metabolic
profile in obese women with and without hirsutism.
Metabolism 1988; 37: 281-286.

9. Wild RA. Lipid metabolism and hyperandrogenism.
Clin Obest Gynecol 1991; 34: 864-871.

10. Ferriman D, Gallwey JD. Clinical assessment of
body hair growth in women. J Clin Endocrinol Metab.
1961; 21: 1440-1447.

11. Lorenzo EM. Familial study of hirsutism. J Clin
Endocrinol Metab 1970; 31: 556564.

12. Friedewald WT, Levy RI, Fredrickson DS.
Estimation of the concentration of low-density
lipoprotein cholestrol in plasma, without use the
preparative ultracentrifuge. Clin Chem 1972; 18:
499-502.

13. Oshaug A, Bugge KH, Bjgqnnes CH. Use of
anthropometric measurments in assessing risk for
coronary heart disease: a useful tool in worksite health
screening? Int Arch Occup Environ Health 1995; 67:
359-366.



14. Larsson B, Svardsudd K, Welin L, Wilhelmsen L,
Bjomtorp P, Tibblin G. Abdominal adipose tissue
distribution, obesity and risk of cardiovascular disease
and death: 13 year follow up of participants in the study
of men born in 1913. BMJ 1984; 288: 1401-1404.

15. Pi-Sunyer FX. Obesity. In: Modern nutrition in
health and disease. Shils ME, Olson JA, Shike M (eds),
8 th ed, Vol 2, Lea and Febiger: Philadelphia, 1994; PP:
984-1006.

16. Forozani M, Sotoudeh G, Shahraki M, Rafraf M.
Nutrition status in Zabolian women and its relation to
number of pregnancies and socioeconomic state. J
Shahid Beheshti School of Medicine 1996; 19: 51-60.

17. Sotoudeh G, Lesan S. A study of anthropometric
indices and determination of effective factors on them
in Hassanabad Khaleseh of Eslamshahr. J Tehran
School of Medicine 1998; 55: 84-89.

18. Heitmann BL. The effests of gender and age on
associations between blood lipid levels and obesity in
Danish men and women aged 35-65 years. J Clin
Epidemiol 1992; 45: 693-702.

19. Flegal KM, Harlan WR, Landis JR. Secular trends
in body mass index and skinfold thickness with

socioeconomic factors in young adult women. Am J
Clin Nutr 1988; 48: 535-543.

20. Antia FP, Abraham P. Clinical diebetics and
nutrition. 4 th ed, Oxford university press; Delhi, 1997.

21. Rosenfield RL. Current concepts of polycystic
ovary syndrome. In: Bailliere's clinical obestetrics and
gynaecology. Rosenfield RL (ed.), Vol 11, Bailliere
Tindall: London, 1997. PP: 307-333.

22. Kissebah AH, Vydelingum N, Murray R, Evans DJ,
Hartz AJ, Kalkhoff RK, Adams PW. Relation of body
fat distribution to metabolic complications of obesity. J
Clin Endocrinol Metab 1982; 54: 254-260.

23. Nestler JE, Clore JN, Blackard WG. The central role
of obesity (hyperinsulinemia) in the pathogenesis of the
polycystic ovary syndrome. Am J Obestet Gynecol
1989; 161: 1095-1097.

24. Douchi T, Ljuin H, Nakamura S, Oki T, Yamamoto
S, Nagata Y. Body fat distribution in women with

43

Acta Medica Iranica, Vol 41, No 1 (2003)

polycystic ovary syndrome. Obestet Gynecol 1995; 86:
516-519.

25. Derman RJ. Effects of sex steroids on women's
health: implications for practitioners. Am J Med 1995;
98 (suppl IA): 137S-143S.

26. Senoz S, Ozaksit G, Turhan NO, Gulekli B,
Gokmen O. Lipid profiles in women with hirsutism and
polycystic ovaries. Gynecol Endocrinol 1994; 8: 33-37.

27. Lefebure P, Bringer J, Renard E, Boulet F, Clouet S,
Jafflol C. Influences of weight, body fat patterning and
nutrition on the management of PCOs. Hum Reprod
1997; U(Suppl 1): 72-81.

28. Mahan LK, Stump SE. Krauese's Food, nutrition
and diet therapy. 9 th ed. Philadelphia: W.B. Saunders.

29. Sakuria Y, Kono S, Shinchi K, Honjo S, Todoroki
L, Wakabayashi K, Imanishi K, Nishlkawa H, Ogawa S,
Katsurada M. Relation of waist-hip ratio to glucose
tolerance, blood pressure, and serum lipids in middle-
aged Japanese males. Int J Obes 1995; 19: 632-637.

30. Haffner SM, Stem MP, Hazuda HP, Pugh I,
Patterson JK. Do upper-body and centralized adiposity
aspects body fat
distribution? Relationship to non-insulin dependent
diabetes mellitus, lipids, and lipoproteins. Diabetes
1987; 36: 43-51.

measure different of regional

31. Evans DJ, Hoffrnan RG, Kalkhoff RK, Kissebah
AH. Relationship of androgenic activity to body fat
topography, fat
aberrations in premenopausal women. J Clin Endocrinol
Metab 1983; 57: 3 04-310.

cell morphology and metabolic

32. Seidell JC, Cigolini M, Deurenberg P, Oosterlee A,
Doombos G. Fat
metabolism in nonobese women. Am J Clin Nutr 1989;
50: 269-273.

distribution, androgens and

33. Prelevic GM. Insulin resistance in polycystic ovary
syndrome. Curr Opin Obstet Gynecol 1997; 9: 193-201.

34. Pasquali R, Casimirri F, Balestra V, Flamia R,
Melchionda N, Fabbri R, Barbara L. The relative
contribution of androgens and insulin in determining
abdominal body fat distribution in premenopausal
women. J Endocrinol Invest 1991; 14: 839-849.



Overweight and obesity in hirsute women

35. Peiris AN, Mueller RA, Stuve M17, Smith GA,
Kissebah AH. Relationship of androgenic activity to
splanchnic insulin metabolism and peripheral glucose
utilization in premenopausal women. J Clin Endocrinol
Metab 1987; 64: 162-169.

44

36. Barnes RB. Diagnosis and therapy of hyperandro-
genism. In: Bailliere's clinical obestetrics and
gynaecology. Rosenfield RL (ed.), Vol 11, Bailliere
Tindall: London, 1997. PP: 369-396.



