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Depression and Anxiety in Relation with
Hormonal and Metabolic Profile in

Women with Polycystic Ovarian Syndrome

AABBSSTTRRAACCTT  OObbjjeeccttiivvee::  Polycystic ovary syndrome (PCOS) is a common hyperandrogenic endocrine
disorder which is also associated with psychological and metabolic disturbances. The aim of the
present study was to determine whether depression and anxiety were more common in women
with PCOS and whether were associated with metabolic and hormonal status. MMaatteerriiaall  aanndd
MMeetthhooddss::  A total of 50 women with PCOS and 50 age-matched controls were eligible for the
study. All participants completed standardized questionnaires assessing depression (Beck De-
pression Inventory) and anxiety (Beck Anxiety Inventory). Hirsutism scores, hormonal and meta-
bolic profile were also evaluated. RReessuullttss::  Depression and anxiety scores were found higher in
women with PCOS compared to controls. Both scores were significantly correlated with body mass
index, insulin resistance and lipid parameters as well as hirsutism scores. CCoonncclluussiioonn::  Data of the
present study suggested that depression and anxiety scores were higher in women with PCOS com-
pared to controls. Both depression and anxiety in PCOS is associated with obesity, hirsutism and
metabolic abnormalities such as insulin resistance, dyslipidemia and hyperandrogenemia. Clini-
cians treating women with PCOS should be aware that these women are a high risk group for com-
mon mood and anxiety disorders. Management should focus on support, education and strongly
emphasizing healthy lifestyle changes. 

KKeeyy  WWoorrddss::  Depression; anxiety; polycystic ovary syndrome 

ÖÖZZEETT  AAmmaaçç::  Polikistik over sendromu (PKOS) metabolik ve psikolojik bozuklukların da eşlik
ettiği sık görülen bir hiperandrojenik endokrin hastalıktır. Bu çalışmanın amacı PKOS’lu has-
talarda depresyon ve anksiyeteyi ölçekler vasıtasıyla değerlendirip, bu ölçeklerin metabolik ve
hormonal profil ile ilişkisini incelenmiştir. GGeerreeçç  vvee  YYöönntteemmlleerr::  PKOS tanısı almış 50 hastaya
ve 50 sağlıklı gönüllüye Beck depresyon ve Beck anksiyete ölçekleri anket yöntemiyle dol-
durtuldu. Hasta ve ve kontrol gruplarının fizik muayene bulguları, hirsutizm skorları (modi-
fiye Ferriman Gallwey) not edildi. Hormonal ve metabolik profilleri de değerlendirildi.
BBuullgguullaarr::  Depresyon ve anksiyete skorları PKOS grubunda kontrol grubuna göre daha yüksek
bulundu. Hem depresyon hem de anksiyete skorları vücut kitle indeksi, insülin resistansı, lipid
profili ve hirsutizm skorları ile pozitif korelasyon gösterdi. SSoonnuuçç::  Depresyon ve anksiyete skor-
ları PKOS’lu hastalarda sağlıklı kontrollere göre daha yüksektir. Bu skorlar obezite ve hirsutizm
ile ve aynı zamanda dislipidemi, insülin rezistansı ve hiperandrojenizm gibi hormonal ve meta-
bolik bozukluklar ile de ilişkilidir. Klinisyenler, PKOS’lu hastaların anksiyete ve duygu durum
bozuklukları için yüksek risk grubunda oldukları konusunda bilinçli olmalıdır. Bu hastaların
yönetimi, destek, eğitim ve sağlıklı yaşam tarzı değişikliklerinin özendirilmesi konularına odak-
lanmalıdır.

AAnnaahhttaarr  KKeelliimmeelleerr:: Depresyon; anksiyete; polikistik over sendromu  
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olyc ystic ovary syndro me (PCOS) is one of
the most com mon en doc ri ne di sor ders af fec -
ting wo men, with a pre va len ce of 6-12% in

wo men of rep ro duc ti ve age.1 It is cha rac te ri zed by
an dro gen ex cess, chro nic oli go-ano vu la ti on and
polyc ystic ova ri es (PCO) on ul tra so und. Cli ni cally,
the an dro gen ex cess pre sents as hir su tism and ac ne,
whe re as ano vu la ti on pre sents as sub fer ti lity and
mens tru al ir re gu la rity. In ad di ti on, se ve re physi o -
lo gi cal (in su lin re sis tan ce, inf lam ma ti on, vis ce ral
fat, in fer ti lity) and psycho lo gi cal (dep res si on, an x-
i ety, body ima ge, so ci al an xi e ti es) ab nor ma li ti es are
com mon among wo men with PCOS.2

Se ve ral stu di es ha ve shown that wo men with
PCOS we re mo re li kely to de ve lop dep res si ve
symptoms than he althy wo men wit ho ut PCOS.3-7

Mo re o ver dep res si on ra tes in wo men with PCOS
we re re por ted to be bet we en 14 and 64%.3,6,8,9 The
wi de ran ge of pre va len ce ra tes may be at tri bu ted
to the dif fe rent so ci o cul tu ral cha rac te ris tics and
eth ni ci ti es of study po pu la ti ons as well as dif fe rent
met ho do lo gi es used to scre en mo od di sor ders. 

Wo men with PCOS we re al so fo und vul ne -
rab le to psycho lo gi cal di sor ders ot her than dep res -
si on such as an xi ety, so ci al pho bi a, dec re a sed
qu a lity of li fe, ne ga ti ve body ima ge and ea ting di s-
or ders. Alt ho ugh an xi ety ap pe ars to be the most
com mon psychi at ric di ag no sis among pa ti ents with
en doc ri ne di se a ses and PCOS is the most com mon
en doc ri no pathy in wo men, the re are li mi ted da ta
ad dres sing the an xi ety sta tus in wo men with
PCOS.10 Yet, ele va ti ons in an xi ety sca les ha ve al so
be en re por ted in so me stu di es with a pre va len ce of
34% to 57%.3,11-13 Ho we ver, the re are con tro ver si -
al da ta on the re la ti ons hip bet we en hir su tism, ac -
ne or obe sity and an xi ety in wo men with PCOS.8-14

PCOS is al so known to be as so ci a ted with in-
cre a sed in su lin re sis tan ce and ot her me ta bo lic 
di sor ders such as dysli pi de mi a, hyper ten si on, en-
dot he li al dysfunc ti on and re du ced vas cu lar comp -
li an ce and at he rosc le ro sis.6 So me stu di es ha ve
shown sig ni fi cant as so ci a ti on bet we en dep res si on
and hor mo nal and me ta bo lic sta tus in non-PCOS
po pu la ti ons.15,16 The re are li mi ted da ta abo ut the ef-
fect of hor mo nal and me ta bo lic fac tors of PCOS on
the de ve lop ment of psycho lo gi cal di sor ders.

The aim of the pre sent study was to de ter mi -
ne whet her dep res si on and an xi ety we re mo re
com mon in wo men with PCOS and to es tab lish if
me ta bo lic and hor mo nal pro fi les are in re la ti on
with mo od and an xi ety di sor ders. 

MA TE RI AL AND MET HODS

The de sign of the pre sent study was ap pro ved by
the Et hi cal Com mit te e and Ins ti tu ti o nal Re vi ew
Bo ard of Ad nan Men de res Uni ver sity, Fa culty of
Me di ci ne, whe re the study was con duc ted. Writ-
ten in for med con sents we re ob ta i ned from all par-
ti ci pants. As the ar tic le was in vol ving hu man
ex pe ri men tal in ves ti ga ti ons of any kind, it has be -
en car ri ed out in ac cor dan ce with The Co de of Et -
hics of the Dec la ra ti on of Hel sin ki.

The study com pro mi sed 50 wo men with
PCOS. The Rot ter dam clas si fi ca ti on (Rot ter dam,
2004) was used to de fi ne PCOS in the event of: (1)
mens tru al ab nor ma li ti es li ke ame norr he a (no cy-
cles in the past 6 months), oli go me norr he a (cycles
las ting lon ger than 35 days), (2) cli ni cal and/or bi -
oc he mi cal hype ran dro ge nism, (3) ul tra so und ap pe -
a ran ce of PCO (mul tip le cysts >12 in num ber of 2-9
mm si ze). The pre sen ce of two of the se thre e cri te -
ri a was re qu i red to de fi ne PCOS on ce ot her di ag -
no sis, li ke con ge ni tal ad re nal hyperp la si a, vi ri li sing
tu mor, Cus hing syndro me and pro lac ti no ma we re
ru led out. Cli ni cal hype ran dro ge nism was de fi ned
as hyper tric ho sis with mo di fi ed Fer ri ma n- Gall wey
(mFG) sco re >7 and/or ac ne, and/or an dro ge nic pat-
tern of alo pe ci a. Bi oc he mi cal hype ran dro ge ne mi a
was de fi ned by ele va ted tes tos te ro ne.17 As con trols
50 age matc hed wo men who had re gu lar men ses
and no cli ni cal or bi oc he mi cal hype ran dro ge nism
or PCO we re eli gib le. Sub jects ta king any me di ca -
ti on for at le ast thre e months pri or to the study we -
re exc lu ded.

De ta i led cli ni cal his tory was ta ken and physi -
cal exa mi na ti on was per for med for all par ti ci pants.
Body mass in dex (BMI) was al so cal cu la ted. La bo -
ra tory in ves ti ga ti ons inc lu ded fas ting blo od glu co -
se, fas ting in su lin, to tal cho les te rol, high-den sity
li pop ro te in (HDL), low-den sity li pop ro te in (LDL),
trigl yce ri des (TG), lu te i ni zing hor mo ne (LH), fol li-
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c le sti mu la ting hor mo ne (FSH), es tra di ol (E2), thy-
ro id sti mu la ting hor mo ne (TSH), fre e thyro xi ne le -
vels (fre e T3 and fre e T4), dehy dro e pi an dros te ro ne
sulp ha te (DHE A-SO4) and fre e tes tos te ro ne (fT) le -
vels. In su lin re sis tan ce (IR) was de ter mi ned by the
Ho me os ta sis Mo del As sess ment (HO MA) in dex
(fas ting glu co se(mg/dl) x fas ting in su lin (µU/mL)/
405).18 All samp ling pro ce du res we re per for med in
the early fol li cu lar pha se (day 2-5 of the mens tru -
al cycle) in the mor ning af ter an over night fast.

All par ti ci pants comp le ted the Beck Dep res si -
on In ven tory (BDI) and Beck An xi ety In ven tory
(BA I). BDI, cre a ted by Dr. Beck, is a 21 qu es ti on
mul tip le cho i ce self re port in ven tory for me a su ring
the se ve rity of dep res si on. The most cur rent ver si on
of the qu es ti on na i re is com po sed if items re la ting to
dep res si on symptoms such as ho pe less ness and ir ri -
ta bi lity, cog ni ti ons such as gu ilt or fe e lings of be ing
pu nis hed, as well as physi cal symptoms such as fa ti -
gu e, we ight loss and lack of in te rest in sex. The BDI
has a ma xi mum sco re of 63 (0-9: in di ca tes mi ni mal
dep res si on, 10-16: in di ca tes mild dep res si on, 17-29:
in di ca tes mo de ra te dep res si on, 30-63: in di ca tes se-
ve re dep res si on).19 Si mi larly BAI, al so cre a ted by Dr.
Beck, is a 21-qu es ti on mul tip le-cho i ce self-re port in-
ven tory that is used for me a su ring the se ve rity of an
in di vi du al’s an xi ety. The BAI con sists of 21 qu es ti -
ons abo ut how the sub ject has be en fe e ling in the
last month, ex pres sed as com mon symptoms of an -
xi ety such as numb ness and ting ling, swe a ting not
du e to he at, and fe ar of the worst hap pe ning. The
BAI has a ma xi mum sco re of 63. (0-7: mi ni mal le vel
of an xi ety 8-15: mild an xi ety 16-25: mo de ra te an xi -
ety 26-63: se ve re an xi ety).20

Sta tis ti cal analy sis was do ne by using Sta tis -
ti cal Pac ka ge for So ci al Sci en ces (SPSS) 11.5 soft-
wa re (SPSS Inc., Chi ca go, IL, Uni ted Sta tes).
Dis tri bu ti on of con ti nu o us and dis cre te va ri ab les
we re tes ted by Kol mo go rov Smir nov test whi le ho-
mo ge ne ity of va ri an ces was tes ted by Le ve ne’s test.
Nu me ri cal da ta we re shown as me an ± stan dard de-
vi a ti on or me di an (mi ni mum-ma xi mum) whe re
ap prop ri a te and qu a li ta ti ve da ta we re pre sen ted as
per cen ta ges. Stu dent’s t and Mann Whit ney U tests
we re used to de ter mi ne dif fe ren ces bet we en two
in de pen dent gro ups with re gard to me an and me-

di an va lu es, res pec ti vely. When mo re than two
gro ups we re com pa red one way ANO VA and Krus -
kal Wal lis tests we re used with re gard to me an and
me di an va lu es, res pec ti vely. When one way ANO -
VA and Krus kal Wal lis tests yi el ded sta tis ti cally
sig ni fi cant re sults, post hoc Tu key HSD or non pa -
ra me tic Co no ver’s mul tip le com pa ri son tests we re
used to spe cify which gro up dif fers from the ot hers.
Ca te go ri cal chan ges we re eva lu a ted by Pe ar son’s
chi squ a re or Fis her’s exact tests. Spe ar man’s cor re-
la ti on test was used to de ter mi ne the cor re la ti on
bet we en con ti nu o us va ri ab les and a le vel of p<0.05
was con si de red sta tis ti cally sig ni fi cant.

RE SULTS
A to tal of 50 wo men with PCOS and 50 con trols
par ti ci pa ted in this study and comp le ted the qu es -
ti on na i res. De mog rap hic, cli ni cal, bi oc he mi cal,
hor mo nal and psycho lo gi cal cha rac te ris tics of wo -
men with PCOS and con trols were sum ma ri zed in
Tab le 1.  

BDI and BAI we re all hig her in wo men with
PCOS com pa red to con trols (p=0.002 and p<0.001,
res pec ti vely). The re was no pa ti ent in both study
and con trol gro ups with se ve re dep res si on ho we -
ver, 15 (30%) wo men with PCOS and thre e (6%)
wo men in con trol gro up had sco res ≥17 on the BDI
in di ca ting cli ni cally sig ni fi cant dep res si on that ne -
eds to be tre a ted (Tab le 2, Fi gu re 1). Of the wo men
with PCOS 17 (34%) sho wed ele va ted BAI sco res,
whe re as fo ur (8%) wo men in con trol gro up sho -
wed mo de ra te an xi ety (Tab le 2, Fi gu re 2).  

Tab le 3 shows the sig ni fi cant cor re la ti ons be-
t we en dep res si on, an xi ety and me ta bo lic and an-
dro gen ex cess pa ra me ters. Sub jects with hig her
BMI, hig her in su lin, TG and fT and lo wer HDL le -
vels, hig her HO MA-IR and mFG sco res had both
hig her dep res si on and an xi ety sco res. BMI, IR, li pid
pro fi le and an dro gen ex cess re ma i ned in de pen -
dently as so ci a ted with BDI and BAI sco res. Tab le 4
shows the me ta bo lic and an dro gen ex cess pa ra me -
ters ac cor ding to the var ying deg re es of an xi ety and
dep res si on. A pa ral lel ri se can be se en in BMI, HO -
MA-IR, fT le vels and mFG sco res as the BDI and
BAI sco res in cre a se from mi ni mal to mild and from
mild to mo de ra te. 
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DIS CUS SI ON
The da ta of the pre sent study sug ges ted that wo -
men with PCOS may ex hi bit sig ni fi cantly hig her
dep res si on and an xi ety sco res com pa red to wo men

wit ho ut PCOS. Des pi te the fact that wo men with
psychi at ric di sor ders/psychot ro pic me di ca ti on we -
re exc lu ded, a re la ti vely lar ge pro por ti on of the wo -
men with PCOS had dep res si on (30%) and an xi ety
(34%) of po ten ti al cli ni cal re le van ce.  

This study con firms pre vi o us re se arc hes that
an xi ety and dep res si on we re mo re pre va lent in
wo men with PCOS.3-9,11-13 Furt her mo re the cur-
rent study sho wed that the re we re sig ni fi cant
corre la ti ons bet we en dep res si on, an xi ety and me -
ta bo lic and an dro gen ex cess pa ra me ters. Sub jects
with hig her BMI, hig her in su lin, TG and fT and
lo wer HDL le vels had both hig her dep res si on and
an xi ety sco res. Hig her HO MA-IR and mFG sco -
res we re al so in re la ti on with hig her BDI and BAI
sco res.
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PCOS (n: 50) Control (n: 50) p 

Age (years) 23.7±5.3 24.4±5.7 0.527

BMI (kg/m2) 25.1±3.7 22.1±2.7 <0.001

FPG (mg/dl) 90.0 (68-119) 87.5 (70-99) 0.078

Fasting insulin (µIU/ml) 10.5 (3-95) 8.0 (2.6-14) <0.001

HOMA-IR 2.3 (0.5-24.6) 1.7 (0.5-3) <0.001

Total cholesterol (mg/dl) 182.0 (127-306) 165.5 (121-240) 0.043

HDL (mg/dl) 47.0 (27-82) 53.0 (33-81) 0.070

LDL (mg/dl) 113.2±23.9 99.8±22.2 0.005

TG (mg/dl) 95.5 (31-330) 83.0 (32-190) 0.042

fT(pg/ml) 3.0 (1.5-4.7) 1.2 (0.5-2.8) <0.001

DHEA-SO4 (µg/dl) 317.0 (147-712) 254.0 (74-457) 0.002

fT3 (pg/ml) 3.1±0.5 3.0±0.4 0.156

fT4 (pg/ml) 1.1 (0.8-1.8) 1.1 (0.8-1.3) 0.273

TSH (µIU/ml) 1.7 (0.41-3.9) 1.7 (0.6-4.6) 0.926

FSH (mIU/ml) 4.2 (2.14-9) 4.6 (1.2-10) 0.084

LH (mIU/ml) 7.0 (2-40) 4.8 (0.8-10) <0.001

E2 (pg/ml) 50.6±23.6 59.4±23.0 0.062

PRL (mIU/ml) 15.3±4.1 15.5±4.3 0.865

mFG score 9.5 (2-15) 3.5 (2-6) <0.001

BDI 8.5 (4-20) 6.0 (2-20) <0.001

BAI 8.0 (3-26) 5.0 (4-18) <0.001

TABLE 1: Demographic, clinical, biochemical, 
hormonal and psychologic characteristics of 

women with PCOS and controls.

BMI: body mass index; FPG: fasting plasma glucose; HOMA-IR: Homeostasis Model As-
sessment-Insulin resistence; HDL: High density lipoprotein; LDL: Low density lipoprotein;
TG: Triglycerides; fT: Free testosterone; DHEA-SO4: Dehydroepiandrosterone sulphate;
fT3-fT4: Free thyroxine levels; TSH: Thyroid stimulating hormone; FSH: Follicle stimulat-
ing hormone; LH: Luteinizing hormone; E2: Estradiol; PRL: Prolactin; mFG: Modified Fer-
riman-Gallwey score; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory.

FIGURE 1: BDI (Beck Depression Inventory) scores of the study and control
groups.
(See color figure at http://www.turkiyeklinikleri.com/journal/jinekoloji-obstetrik-dergisi/1300-0306/)

FIGURE 2: BAI (Beck Anxiety Inventory) scores of the study and control
groups.
(See color figure at http://www.turkiyeklinikleri.com/journal/jinekoloji-obstetrik-dergisi/1300-0306/)

PCOS (n: 50) Control (n: 50) p

Depression 0.002

Minimal 31 (62.0%) 45 (90.0%)

Mild 4 (8.0%) 2 (4.0%)

Moderate 15 (30.0%) 3 (6.0%)

Severe - -

Anxiety <0.001

Minimal 24 (48.0%) 45 (90.0%)

Mild 9 (18.0%) 1 (2.0%)

Moderate 15 (30.0%) 4 (8.0%)

Severe 2 (4.0%) -

TABLE 2: Distribution of subjects regarding depression
and anxiety scores



The re is a well do cu men ted link bet we en mo -
od di sor ders, par ti cu larly dep res si on and obe sity,
which is a ma jor con tri bu tor to IR. Mo re o ver, a lin -
ka ge bet we en IR with mo od and an xi ety di sor ders
has be en sug ges ted.6,11,21 The re are li mi ted and con-
f lic ting da ta on the as so ci a ti on bet we en dep res si -
on and car di o me ta bo lic risk fac tors in PCOS.
Ras gon et al. re por ted hig her le vels of IR and hig -
her BMI we re as so ci a ted with dep res si on in wo -
men with PCOS.22 The da ta of the pre sent study
al so sug ges ted that the risk of both dep res si on and
an xi ety we re mo re pre va lent in pa ti ents with a hig -
her BMI, HO MA-IR, fas ting in su lin, TG and lo wer
HDL le vels. 

A con nec ti on bet we en mo od and an xi ety di s-
or ders and an dro gen ex cess pa ra me ters has be en
re por ted in pre vi o us stu di es. The skin ma ni fes ta ti -
ons of hype ran dro ge nism such as hir su tism and ac -

ne we re fo und to be strongly as so ci a ted with body
dis sa tis fac ti on.5,6,11 The se physi cal symptoms of
PCOS may ha ve ma de the se wo men mo re fo cu sed
on the ir ap pe a ran ce, imp lying a ne ed to do so met -
hing abo ut the ir ap pe a ran ce, which ul ti ma tely may
le ad to in cre a sed dep res si on and an xi ety. Con si de -
ring that both obe sity and hir su tism go as tray of
the mo dern fe ma le ide al, it might al so be spe cu la -
ted that this so ci al an xi ety is trig ge red by re ac ti ons
from ot her pe op le, and the sub jec ti ve sen se of not
be ing ab le to ful fill the ide al ima ge of a wo man.
Ho we ver, the re are con tro ver si al da ta in the li te -
ra tu re. So me stu di es ha ve shown that hir su tism and
ac ne are as so ci a ted with dep res si on and an xi ety,
whe re as ot hers fa i led to de mons tra te a po si ti ve cor-
re la ti on bet we en dep res si on, an xi ety and an dro gen
le vels or hir su tism sco res.6,14,22,23 In te res tingly, Li-
va das et al. sta ted that an xi ety es ca la ted in pa ral lel
with the deg re e of IR as well as an dro gen ex cess
whi le no as so ci a ti on was ob ser ved bet we en an xi -
ety and mFG sco res.11 In ad di ti on, We i ner et al.
sug ges ted that the most ele va ted ne ga ti ve mo od
sca le sco res we re as so ci a ted with fre e tes tos te ro ne
va lu es just be yond the up per li mits of nor mal, whe -
re as lo wer ne ga ti ve mo od le vels cor res pon ded to
both nor mal and ex tre mely high le vels of fT.24 Da -
ta from the pre sent study al so in di ca ted a po si ti ve
cor re la ti on bet we en mFG sco res as well as fT le vels
and ad ded to the pri or work and sug ges ted that
both cli ni cal and bi oc he mi cal hype ran dro ge nism
may con tri bu te to mo od chan ges. Dis cre pant fin d-
ings may be at tri bu ted to met ho do lo gi cal bi as and
dif fe ren ces in study po pu la ti ons. Body per cep ti on
might show va ri a ti ons in po pu la ti ons with dif fe -
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Depression (BDI) Anxiety (BAI)
r p r p

BMI 0.526 <0.001 0.409 <0.001

Fasting insulin 0.449 <0.001 0.401 <0.001

HOMA-IR 0.453 <0.001 0.440 <0.001

HDL -0.244 0.014 -0.201 0.045

TG 0.277 0.005 0.239 0.017

fT 0.426 <0.001 0.474 <0.001

mFG score 0.596 <0.001 0.494 <0.001

TABLE 3: Correlations between depression,
anxiety and metabolic and androgen excess parameters.

BDI: Beck Dep res si on In ven tory; BA I: Beck An xi ety In ven tory; BMI: Body mass in dex;
HO MA-IR: Ho me os ta sis Mo del As sess ment-In su lin re sis ten ce; HDL: High den sity li pop -
ro te in; TG: Trigl yce ri des; fT: Fre e tes tos te ro ne; mFG: Mo di fi ed Fer ri ma n-Gall wey sco re;
r: Cor re la ti on co ef fi ci ent.

Depression (BDI) Anxiety (BAI)

Minimal (n=76) Mild (n=6) Moderate (n=18) p Minimal (n=69) Mild (n=10) Moderate-Severe (n=21) p

BMI 22.4±2.4a 23.2±2.4b 29.0±3.0a,b <0.001 22.3±2.4c,d 25.7±3.6c 26.9±4.3d <0.001

HOMAIR 1.8 (0.9)a 2.2 (1.4) 2.7 (2.5)a 0.004 1.8 (0.9)d 2.2 (1.4) 2.5 (3.0)d 0.007

fT 2.0 (1.5)a 2.2 (1.8)b 4.0 (1.4)a,b <0.001 1.8 (1.5)c,d 3.0 (2.0)c 3.0 (2.2)d <0.001

mFG score 4.0 (2.0)a,c 9.0 (6.7)c 11.5 (4.2)a <0.001 4.0 (2.0)c,d 9.5 (3.7)c 10.0 (8.0)d <0.001

TABLE 4: Metabolic and androgen excess parameters according to the varying degrees of anxiety and depression.

BMI: Body mass index; HOMA-IR: Homeostasis Model Assessment-Insulin resistence; fT: Free testosterone; mFG: Modified Ferriman-Gallwey score, r: Correlation coefficient.
a: significant difference between minimal and moderate group; b: significant difference between mild and moderate group; c: significant difference between minimal and mild group; 
d: significant difference between minimal and moderate-severe group.



rent so ci o cul tu ral cha rac te ris tics. Thus, ava i lab le
da ta are in conc lu si ve and the ro le of an dro gens in
mo od and an xi ety di sor ders in wo men is still a mat-
ter of de ba te.  

One of the li mi ta ti ons of the pre sent study was
the samp le si ze. Du e to small samp le si ze we gro u ped
wo men by Rot ter dam di ag nos tic cri te ri a with no
furt her sub gro up as sess ment of wo men wit hin phe-
noty pe sub gro ups. Gi ven the in di vi du al ef fects of the
mens tru al ir re gu la rity, in fer ti lity and hir su tism on
psycho lo gi cal sta te in PCOS, lar ger stu di es may al so
aim to de tect psycho lo gi cal func ti on in all phe noty -
pes of PCOS. Anot her li mi ta ti on of the study is in-
cre a sed body mass in dex in the PCOS gro up, but this
is ex pec ted. Alt ho ugh nor mal he althy sub jects con-
s ti tu ti ve of the con trol gro up may pro vi de so me su-
pe ri o rity, pos sib le con fo un ding ef fects of be ing
over we ight may be ac cep ted as a li mi ta ti on. Mo re -
o ver, the di ag no ses we re ma de by qu es ti on na i res
wit ho ut cli ni cal in ter vi ews per for med by physi ci ans
spe ci a li zed in psychi atry which may cons ti tu te po-
ten ti al bi as of self re port as sess ment to ols. Pros pec -
ti ve de sign of the pre sent study may pro vi de

ad van ta ges. Furt her mo re, the cur rent study rep re -
sen ted the cli ni cal sig ni fi can ce of the me ta bo lic and
an dro gen ex cess pa ra me ters ac cor ding to the var ying
deg re es of an xi ety and dep res si on (mild, mo de ra te,
se ve re) as dis tinct from afo re men ti o ned stu di es
which sug ges ted only hig her dep res si on and an xi -
ety sco res wit ho ut in di ca ting cli ni cal sig ni fi can ce. 

In conc lu si on, our re sults sug ges ted in cre a sed
sco res of dep res si on and an xi ety in wo men with
PCOS. The se symptoms se em to be in re la ti on with
obe sity, hir su tism and IR. Cli ni ci ans tre a ting wo -
men with PCOS sho uld be awa re that wo men with
PCOS are at high risk for mo od and an xi ety di sor -
ders. Ma na ge ment sho uld fo cus on sup port, edu ca -
ti on, ad dres sing psycho lo gi cal fac tors and strongly
emp ha si zing he althy li fest yle with tar ge ted me di -
cal the rapy as re qu i red. The re is ne ed for in cre a sed
scre e ning of dep res si on and an xi ety in wo men with
PCOS as part of an ove rall tre at ment plan. Mul ti -
dis cip li nary ap pro ach with a men tal he alth pro fes -
si o nal for pa ti ents with ab nor mal scre e ning re sults
is op ti mal to ma na ge the fe a tu res of PCOS and pre-
vent long term comp li ca ti ons.
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