
-64-

ABSTRACT

Aim: As a result of physical and hormonal changes during preg-
nancy sexual health of women affected significantly.

Material and Methods: To evaluate sexual changes related to and-
rogenic hormones and fetal gender in pregnant Turkish women.

Main Outcome Measures: This cross-sectional study included 
194 healthy pregnant women evaluated at Obstetrics and Gyne-
cology Clinics. Pregnant women completed a self-administered 
questionnaire including the Female Sexual Function Index (FSFI) 
and questions related to socio-demographic characteristics. Se-
rum androgens were run simultaneously.

Results: There was a rate of 68% sexual dysfunction among Tur-
kish pregnant women. The sexual dysfunction rate comprises the 
total and domain scores of FSFI throughout the pregnancy. Alt-
hough the total and domain scores of FSFI did not differ between 
trimesters, orgasm domain scores were found to be decreasing 
with increasing gestational age. Along with an increase in total 
testosterone, the DHEAS level decreases with increasing gestati-
onal age. When the women with female fetus were evaluated for 
FSFI scores and androgen levels between trimesters, the mean 
level of total testosterone in third trimester was higher than the le-
vels of first and second trimesters besides the mean level of DHE-
AS in the first trimester was higher than the levels of second and 
third trimesters. There was not any significant difference accor-
ding to the androgen levels, FSFI total and domain scores between 
trimesters of the women with male fetus.

Conclusion: We found a high sexual dysfunction rate (68%) among 
pregnant Turkish women. The level of total testosterone, DHEAS 
and FSFI orgasm domain were found to be different between tri-
mesters. Healthcare providers should provide more time for coun-
seling about sexuality and encourage pregnant women to talk 
about sexual health and problems during antenatal visits.
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ÖZET

Giriş: Hamilelik sırasında fiziksel ve hormonal değişiklikler sonu-
cunda kadınların cinsel sağlığı önemli derecede etkilenmektedir.

Amaç: Hamile Türk kadınlarda cinsel değişiklikler ile androjenik 
hormonlar ve fetal cinsiyet ilişkisini değerlendirmek.

Gereç ve Yöntemler: Bu kesitsel çalışma Kadın Hastalıkları ve 
Doğum Kliniği'nde değerlendirilen 194 sağlıklı gebeyi içermek-
tedir. Gebe kadınlar, Kadın cinsel işlev ölçeği(KCİÖ) ve sosyo-
demografik özelliklerle ilgili sorular  içeren ,kendi kendine uy-
gulanan bir anket doldurdu. Serum androjenleri aynı zamanda 
çalışıldı. FSFI toplam ve altgrup  puanları, maternal serum total 
testosteron , dehidroepiandrosteron sülfat(DHEAS) ve 1-4 delta 
androstenedion düzeyleri ölçüldü.

Bulgular: Türk gebe kadınlarda %68 oranında cinsel işlev bo-
zukluğu bulundu. Cinsel işlev bozukluğu oranı, gebelik boyunca 
KCİÖ'nin toplam ve altgrup puanlarını içerir. KCİÖ'nin toplam 
ve altgrup puanları trimesterlar arasında farklılık göstermese de 
, gebelik haftası ilerledikçe orgazm altgrup puanının azaldığı bu-
lundu. Bunun yanında gebelik haftası ilerledikçe toplam testos-
teron artışıyla beraber DHEAS düzeyinin azaldığı görüldü. Kız 
fetüslü kadınlarda KCİÖ puanları ve trimesterlar arasında and-
rojen düzeyleri değerlendirildiğinde, üçüncü trimesterdaki total 
testosteron düzeyi ,birinci ve ikinci trimester düzeylerinden daha 
yüksek bulundu. Ayrıca ilk trimesterdaki DHEAS düzeyleri ikinci 
ve üçüncü trimester seviyelerinden  yüksek bulundu. Erkek fetüsü 
olan kadınlarda trimesterlar arasında androjen düzeyleri, KCİÖ 
toplam ve altgrup puanları açısından anlamlı bir fark yoktu.

Sonuç: Türk gebe kadınlarda yüksek bir cinsel işlev bozukluğu 
oranı (%68) bulundu. Toplam testosteron, DHEAS ve KCİÖ or-
gazm altgrup skorunun trimesterlar arasında farklılık gösterdiği 
bulundu. Sağlık hizmeti sunanlar antenatal muayenelerde cinsel 
sağlık konusunda  danışmanlık için daha çok zaman ayırmalı ve 
cinsel sağlık ve sorunlar hakkında konuşmak için gebeleri teşvik 
etmelidirler.

Anahtar Kelimeler: cinsel sağlık, androjen, fetüs

INTRODUCTION

	 Pregnancy	 is	 an	 important	 period	 in	 a	 wo-
man’s	life	that	can	have	challenging	effects	on	her	
physical,	psychological,	and	hormonal	functions	in	
relation	to	her	social,	cultural,	and	religious	attitu-
des,	thus	affecting	the	sexual	function	of	a	couple. 
	 The	symptoms	related	to	female	sexual	dysfun-
ction	occur	 frequently	during	pregnancy,	 affecting	
63%1	to	93%2	of	all	pregnant	women.	Seven	et	al.	
evaluated	286	pregnant	women,	and	they	reported	a	
77.6%	sexual	dysfunction	rate	at	the	clinical	level	3.	
Additionally,	Leite	et	al.	reported	sexual	dysfuncti-
on	rates	among	pregnant	adults	of	46.6%	in	the	first	
trimester,	34.2%	in	the	second	trimester,	and	73.3%	
in	the	third	trimester4. Most	of	the	research	up	until	
now	has	found	that	sexual	activity	decreases	throu-
ghout	 pregnancy,	 particularly	 during	 the	 third	 tri-
mester5,	6,	7,	8,	9.	During	the	first	trimester,	nausea,	vo-
miting,	gastric	distress,	fatigue,	and	anxiety	or	fear	
about	miscarriage	lead	to	a	decreased	libido6,9.	Du-
ring	the	second	trimester,	women	claim	to	feel	bet-
ter,	and	the	pregnancy	complaints	decrease,	physical 
discomfort	 subsides,	vaginal	 lubrication	 increases,	
and	libido	increases	6,	9.	By	the	third	trimester,	sexual	
activity	decreases	due	to	physical	and	psychological	
factors.	The	physical	factors	include	fetal	head	en-
gagement,	urinary	incontinence,	a	partner’s	weight	
on	the	uterus	during	sexual	intercourse,	subluxation	
of	the	pubic	symphysis	and	sacroiliac	joints,	and	va-
ginal	changes7.	A	couple’s	fears	of	inducing	preterm	
labor	or	harming	the	fetus	during	sexual	intercourse	
are	 psychological	 factors	 that	 contribute	 to	 a	 dec-
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line	 in	 sexual	 activity	 during	pregnancy,	 especial-
ly	 during	 the	 third	 trimester10.	 Besides	 due	 to	 the	
increase	in	hormones	during	pregnancy,	the	vaginal	
connective	tissue	decreases,	while	the	muscle	fibers	
of	 the	vaginal	wall	 increase	 in	 size	 in	preparation	
for	 delivery8,11.	 Moreover,	 pelvic	 vasocongestion	
and	 vaginal	 congestion	 with	 reduced	 lubrication	
can	 cause	 vaginal	 discomfort	 and	 dyspareunia7. 
 Dehydroepiandrosterone	 (DHEA)	 is	 an	 and-
rogenic	 hormone	 and	 it	 is	 one	 of	 the	 significant	
precursor	of	steroid	hormone	biosynthesis12.	DHEA	
exerts	its	clinical	effects	via	conversion	to	androgen	
and/or	estrogen12.	First,	DHEA	is	converted	to	and-
rostenedione,	 which	 is	 converted	 to	 testosterone.	
Via	the	enzyme	aromatase,	androstenedione	can	be	
converted	to	estrone,	testosterone	can	be	converted	
to	estradiol13,	and	16-OH-testosterone	can	be	con-
verted	to	estriol	in	the	placental	unit14.	It	is	reported	
that	 the	 level	of	maternal	 testosterone	 increases	 14 
while	the	level	of	DHEAS	decreases	approximately	
two	 times	during	 the	course	of	pregnancy	 15.	As	a	
result	hormonal	differences	regarding	to	fetal	gen-
der,	 its	relation	to	sexual	habits	of	pregnant	wom-
en	needs	to	be	issued	more.	The	aim	of	this	study	
was	to	evaluate	sexual	changes	of	pregnant	Turkish	
women	during	the	three	trimester	and	its	relation	to	
androgenic	hormones	and	fetal	gender..

MATERIAL AND METHOD

 This	 study	 was	 conducted	 with	 194	 healthy	
pregnant	women	evaluated	Obstetrics	and	Gynecol-
ogy	Clinics	between	February	2016	and	November	
2017.	 The	 research	 was	 carried	 out	 with	 healthy	
pregnant	women	aged	17-38	years.	Pregnant	wom-
en	attending	to	Obstetrics	and	Gynecology	Outpa-
tient	 Clinics	 were	 evaluated	 and	 informed	 about	
the	study.	Illiterate	women	and	women	not	having	
enough	 education	 to	 understand	 questions	 related	
to	sexuality	were	not	invited	to	study.	Women	hav-
ing	any	problems	related	to	the	pregnancy	such	as	
risk	of	miscarriage,	preterm	labor,	placenta	previa,	
and	women	having	chronic	systemic/endocrine	dis-
orders	 such	as	diabetes	mellitus,	 hyperthyroidism,	
hypothyroidism	and	psychiatric	problems	were	not	
enrolled	into	the	study.	Women	who	were	married	
and	having	sexual	intercourse	in	the	previous	four	
weeks	included	to	the	study.	Study	protocol	was	ex-
plained	 to	all	eligible	volunteers	and	patients	who	
wanted	to	participate	to	the	study	were	given	patient	
information	sheet	and	self-reporting	questionnaire.	
Ten	women	who	accepted	to	participate	did	not	fill	
the	questionnaire	completely	and	they	were	not	in-
cluded	to	the	study.	The	first	13	weeks	were	accept-
ed	as	first	trimester	(T1),	the	second	trimester	(T2)	
as	14-27	weeks	and	the	third	trimester	(T3)	as	28-41	
weeks.
	 In	our	hospital	all	of	the	pregnant	women	get	
trainings	about	pregnancy,	pregnancy	related	health	
conditions,	 labour,	 newborne	 care,	 sexual	 health	
during	pregnancy	at	the	pregnant	training	outpatient	
clinic.	Trainings	were	given	by	an	experienced	mid-
wife	 and	 pregnants’	 questions	 were	 answered	 in-
stantly	at	their	antenatal	visits.	They	were	informed	
that	sexual	intercourse	is	safe	during	all	trimesters.	

Exceptional	conditions	for	sexual	intercourse	such	
as	 pain,	 cramping,	 unexplained	 vaginal	 bleeding,	
premature	dilatation	of	cervix,	premature	rupture	of	
membranes	were	explained	to	all	women.	All	of	the	
women	included	to	the	study	had	their	trainings	about	
sexuality	during	pregnancy	at	the	pregnant	training	
outpatient	 clinic	 before	 participating	 to	 the	 study. 
	 The	 study	 was	 a	 cross-sectional	 observa-
tional	 research.	 The	 data	 was	 gathered	 over	 a	 18	
month	 period.	All	 of	 the	 participants	 gave	 blood	
samples	 between	 the	 hours	 10	 am	 and	 3	 pm	 for	
avoiding	 the	diurnal	variations	 in	hormone	 levels.	
All	patients	filled	self-report	questionnaire	including	
Female	Sexual	Function	Index	(FSFI)	and	questions	
related	to	sociodemographic	data	in	a	separate	room	
sufficient	privacy.	Questions	related	to	sociodemo-
graphical	data	includes	educational	and	occupation-
al	status,	income,	medical	history,	obstetric	history	
including	gravity,	parity	and	the	number	of	vaginal	
birth	and	cesarean	section.	Educational	 status	was	
grouped	as	less	than	8	years	(elementary	and	second-
ary	school)	and	more	(high	school	and	university). 
 FSFI	 was	 used	 for	 assessing	 the	 female	
sexual	 function.	FSFI	 is	 a	validated,	 self-adminis-
tered,19-item	questionnaire	 assessing	 sexual	 func-
tion	of	women	during	the	previous	four	weeks.	FSFI	
includes	 six	 domains;	 desire,	 arousal,	 lubrication,	
orgasm,	satisfaction	and	pain.	Turkish	validation	of	
FSFI	was	performed	by	Oksuz	and	Malhan16.	The	
score	ranges	from	0	to	5	for	each	question	except	for	
the	questions	1,2,15,16	in	which	score	ranges	from	1	
to	5	17.	The	sum	score	of	each	domain	was	obtained	
from	related	questions	multiplying	by	its	factor.	The	
total	score	was	obtained	by	summing	the	scores	of	
each	domain.	The	minimum	of	the	sum	score	of	all	
domains	is	2	and	the	maximum	is	36.	Sexual	dysfunc-
tion	was	defined	as	having	a	total	score	below	25	18. 
	 All	of	the	participants	gave	blood	samples	
for	 the	evaluation	of	androgens;	 total	 testosterone,	
dehydroepiandrosterone	sulfate	(DHEAS),	1-4	delta	
androstenedione.	All	samples	were	run	within	2	hours	
at	the	Biochemistry	Laboratory	of	the	same	hospital. 
	 The	 total	 testosterone	 (TT)	 and	 DHEAS	
were	 measured	 with	 Advia	 Centaur	 kits	 (Advia	
Centaur	and	Advia	Centaur	XP	Systems,	Siemens,	
USA),	which	are	competitive	immunoassays	utiliz-
ing	 direct	 chemiluminescent	 technology.	 The	 test	
sensitivity	 and	 assay	 range	 for	 total	 testosterone	
was	10–1,500	ng/dL	(0.35–52.1	nmol/L)	and	it	was	
3–1,500	 µg/dL	 (0.08–40.75	 µmol/L)	 for	DHEAS.	
The	1-4	delta	androstenedione	was	measured	with	
Agilent	Technologies	6460	Triple	Quad	using	LC-
MS/MS	method.	The	test	sensitivity	was	0.009	ng/
mL	and	the	reporTable	range	was	0.03-500	ng/mL. 
	 Ethical	approval	was	obtained	from	Kocaeli	
University	Ethical	Committee	and	verbal	informed	
consents	were	obtained	from	all	participants	for	the	
use	of	their	data	in	the	current	study.

Statistical Analysis
	 Sample	 size	 calculation	 was	 done	 with	
power	 analyses.	 With	 the	 significance	 level	
of	 α:0.05	 and	 the	 statistical	 power	 of	 0.95,	 to-
tal	 sample	 size	 required	 for	 comparison	 of	 con-
tinous	 variables	 between	 trimesters	 were	 45.	 
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	 Statistical	 analyses	 were	 performed	 us-
ing	 the	 SPSS	 21.0	 (Statistical	 Package	 for	 Social	
Sciences,	Chicago,	 IL,	USA)	 software.	Continous	
variables	were	 expressed	 as	mean±standart	 devia-
tion,	median	(minimum-maximum)	and	categorical	
variables	were	expressed	as	number	and	percentage. 
The	Kruskal-Wallis	 test	 and	One-Way	Anova	 test	
were	 used	 to	 compare	 more	 than	 two	 continuous	
variables.	Adjusted	p	was	 calculated	with	Bonfer-
roni	correction.

RESULTS

 During	 the	 study	 204	 women	 accepted	 to	
participate	and	194	women	completed	FSFI	ques-
tionnarie.Of	 these	194	women,	62	was	 in	first	 tri-
mester,	69	was	in	second	trimester,	63	was	in	third	
trimester.	71.2	%	of	women	had	low	income	(under	
570	 U.S	 dollars)	 and	 26.8	%	 had	middle	 income 
(over	570	U.S	dollars)	(Table	1).	We	couldn’t	learn	
six	patients’	gender	of	infant	because	these	women	
discontinued	the	follow-up.	Using	the	FSFI	cut-off	
score	of	25	for	sexual	dysfunction,	68%	of	pregnant	
women	 had	 sexual	 dysfunction	 during	 pregnancy	
and	32	%	didn’t	have	sexual	dysfunction	(Table	1).
	 When	 the	 androgen	 levels,	FSFI	 total	 and	
domain	scores	were	examined	according	to	the	tri-
mesters,	the	level	of	total	testosterone,	Dehiydroe-
piandrosteronsulphate	 and	 FSFI	 orgasm	 domain	
scores	were	different	(p:	0.007,	p:	0.015,	p:	0.007)	
(Table	 2).	The	 FSFI	 total	 scores	were	 not	 signifi-
cantly	different	between	first	trimester	(T1),	second	
trimester	(T2)	and	third	trimester	T3	(p:	0.111).  
	 When	total	testosterone	levels	were	exam-
ined	between	each	trimester,	a	significant	difference	
was	found	between	second	and	third	trimester	and	
also	a	significant	difference	was	found	between	first	
and	third	trimester.	The	mean	level	of	total	testos-
terone	 in	 T1	 was	 0.67±0.32,	 it	 was	 0.71±0.47	 in	

T2	and	 it	was	0.99±0.83	 in	T3.	The	 level	of	 total	
testosterone	in	T3	was	significantly	higher	than	the	
levels	in	T2	and	in	T1	(p:0.014,	p:0.024	respective-
ly).	When	the	levels	of	DHEAS	were	examined	be-
tween	each	trimesters,	a	significant	difference	was	
found	between	 third	 and	first	 trimester.	The	mean	
level	of	DHEAS	in	T3	was	122.01±48.2	and	it	was	
161.33±77.1	in	T1.	The	level	of	DHEAS	was	sig-
nificantly	 higher	 in	 T1	 (p:	 0.011).	 There	 was	 not	
any	differences	between	trimesters	according	to	the	
FSFI	domain	scores	except	orgasm	domain.

* Trimesters were shown as a, b, c. Kruskall-Wallis and One-Way Anova tests were done.  a: Adjusted p was calculated with Bonferroni correction
 *p<0.05.
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Table 1:	Characteristics	of	patients.

Table 2:	Androgen	levels,	FSFI	total	score	and	FSFI	domain	scores	for	patients	in	the	first,	second	and	third	trimesters.

Age	(years)
Mean±Sd 27.09±5.37

N	(number) 194

BMI
Mean±Sd 26.28±4.69

N	(number) 194

Gestational	week	n	(%)

1.trimester	 62	(32)

2.trimester	 69	(35.6)

3.trimester	 63	(32.5)

Number	of	vaginal	birth	n	(%)

0	 125	(64.4)

1 32	(16.5)

≥2 37	(19.1)

Number	of	caesarean	section	n	(%)
No 143	(73.7)

≥1 51	(26.3)

Educational	attainment	n	(%)
≤	8	years	 110	(56.7)

˃	8	years 84	(43.3)

Working	condition	n	(%)
Not	working 171	(88.1)

Working 23	(11.9)

Income	n	(%) Low 138	(71.2)

Mıddle 52	(26.8)

Infant	gender	n	(%)
Male	 88	(46.8)

Female 100	(53.2)

Sexual	dysfunction	n	(%)
Present 132	(68)

Absent 62	(32)

1.	trimester	(a) 2.trimester	(b) 3.trimester	(c) p
Comparisons	
between 
trimesters

Adjusted 
p	a

N Mean ±SD N Mean ±SD N Mean ±SD

Total	testosteron	(ng/dL) 62 0.67±0.32 69 0.71±0.47 63 0.99±0.83 0.007

b-a 1.000

b-c 0.014	*

a-c 0.024	*

Androsteredione	1-4delta	(ng/mL) 61 2.41±1.51 68 2.53±2.01 63 3.29±3.14 0.439

Dehydroepiandrosteronesulfat	(µg/dL) 62 161.33±77.1 68 150.76±83.83 63 122.01±48.2 0.015

c-b 0.283

c-a 0.011	*

b-a 0.598

Desire	domain 62 3.08±0.98 69 3.22±0.88 63 3.25±1.01 0.687

Arousal	domain 62 3.56±1.15 69 3.56±1.04 63 3.34±1.09 0.381

Lubrication	domain 62 4.45±0.83 69 4.29±0.83 63 4.2±0.91 0.391

Orgasm	domain 62 4.43±0.91 69 4.10±1.07 63 3.83±1.16 0.007

c-b 0.593

c-a 0.006	*

b-a 0.173

Satisfaction	domain 62 4.62±1.25 69 4.42±1.23 63 4.22±1.39 0.251

Pain	domain 62 4.01±1.36 69 3.74±1.15 63 3.56±1.39 0.351

FSFI	total	score 62 24.17±4.34 69 23.33±4.49 63 22.42±5.13 0.111
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	 When	 the	 FSFI	 orgasm	 domain	 scores	
were	 examined	 between	 each	 trimester,	 a	 sig-
nificant	 difference	 was	 found	 between	 third	 and	
first	 trimester	 (p:	 0.006).	 The	mean	 FSFI	 orgasm	
domain	 score	 was	 4.43±0.91	 in	 T1,	 and	 it	 was	
3.83±1.16	 in	T3.	The	FSFI	orgasm	domain	scores	
decreased	with	increasing	gestational	age	(Table	2). 
	 When	 we	 examine	 women	 with	 female	
fetus	according	to	the	androgen	levels,	FSFI	total	
and	 domain	 scores	 between	 trimesters,	 a	 signif-
icant	 difference	was	 found	 for	 the	 level	 of	 total	
testosterone,	 DHEAS	 and	 FSFI	 satisfaction	 do-
main	 scores	 (p:	 0.000,	 p:0.004,	 p:0.049	 respec-
tively),	(Table	3).	When	the	level	of	total	testos-
terone	 was	 examined	 between	 each	 trimester,	 a	
significant	difference	was	found	between	second	
and	third	trimesters	and	between	first	and	third	tri-
mesters	(p:	0.000,	p:	0.07).	The	mean	level	of	to-
tal	testosterone	was	0.65±0.36	in	T1,	0.58±0.3	in	
T2	and	1.17±0.99	in	T3	(Table	3).	The	mean	level	
of	 total	 testosterone	 in	 third	 trimester	was	high-
er	 than	 the	 levels	 of	 first	 and	 second	 trimesters	
of	women	with	 female	 fetus.	When	 the	 level	 of	
DHEAS	was	examined	between	each	 trimesters,	
a	significant	difference	was	 found	between	 third	
and	first	trimesters	and	between	second	and	first	
trimesters	 (p:0.005,	p:0.018).	The	mean	 level	of	
DHEAS	was	179.54±80.56	 in	T1,	139.16±90.49	
in	T2	and	121.08±51.39	in	T3	(Table	3).

	 The	 mean	 level	 of	 DHEAS	 in	 first	 tri-
mester	 was	 higher	 than	 the	 levels	 of	 second	
and	 third	 trimesters	 of	 women	 with	 female	
fetus.	 Although	 there	 was	 significant	 differ-
ence	 for	 the	 FSFI	 satisfaction	 domain	 scores	
between	 trimesters	 for	 the	 women	 with	 fe-
male	 fetus	 (p:0.049),	 when	 the	 comparisons	
were	 done	 between	 each	 trimester,	 we	 could	
not	 find	 statistical	 significance	 (p>0.05). 
	 When	we	examine	women	with	male	fetus	
according	to	the	androgen	levels,	FSFI	total	and	do-
main	scores	between	trimesters,	there	was	not	any	
significant	difference	(p>0.05)	(Table	4).

DISCUSSION

 In	this	cross-sectional	study,	we	aimed	to	eval-
uate	hormonal	and	sexual	changes	during	pregnan-
cy.	We	identified	a	sexual	dysfunction	rate	of	68%	in	
the	population	of	healthy,	pregnant	Turkish	women.	
The	total	testosterone	levels	increased	and	DHEAS	
levels	 decreased	 with	 increasing	 gestational	 age.	
In	addition,	FSFI	orgasm	domain	scores	decreased	
with	increasing	gestational	age.
	 The	high	sexual	dysfunction	rate	of	68%	is	
consistent	with	previous	studies.	Seven	et	al.19who	
also	 studied	 pregnant	 Turkish	 women	 with	 FSFI	
questionnaire,	reports	a	sexual	dysfunction	rate	of	
77.6%.
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Table 3:	Comparison	of	androgen	levels,	FSFI	total	and	domain	scores	between	trimesters	for	women	with	female	fetus.

a Kruskal-Wallis test was used,  b One Way Anova test was used.

Female	fetus	1.tri-
mester Female	fetus	2.trimester Female	fetus	3.trimester

N Mean ±SD N Mean ±SD N Mean ±SD p

Total	testosteron	(ng/dL) 27 0.65±0.36 36 0.58±0.30 37 1.17±0.99 0.000a

Androsteredione	1-4delta	(ng/mL) 26 2.28±1.61 35 2.13±1.64 37 3.43±3.62 0.303a

Dehydroepiandrosteronesulfat	(µg/dL) 27 179.54±80.56 35 139.16±90.49 37 121.08±51.39 0.004a

Desire	domain 27 3.33±0.95 36 3.13±0.8 37 5.40±3.42 0.334a

Arousal	domain 27 3.59±1.11 36 3.49±1.02 37 3.52±1.15 0.885a

Lubrication	domain 27 4.37±0.78 36 4.15±0.91 37 4.30±0.81 0.883a

Orgasm	domain 27 4.5±0.80 36 3.97±1.12 37 3.98±0.92 0.052a

Satisfaction	domain 27 4.96±1.09 36 4.28±1.2 37 4.42±1.22 0.049a

Pain	domain 27 4.32±1.35 36 3.6±1.26 37 3.63±1.44 0.067a

FSFI	total	score 27 25.08±4.11 36 22.63±4.52 37 23.28±4.44 0.087b

Male	fetus	1.trimester Male	fetus	2.trimester Male	fetus	3.trimester

N Mean ±SD N Mean ±SD N Mean ±SD p

Total	testosteron	(ng/dL) 30 0.65±0.26 32 0.86±0.58 26 0.75±0.43 0.57a

Androsteredione	1-4delta	(ng/mL) 30 2.41±1.24 32 2.87±2.28 26 3.10±2.36 0.792a

Dehydroepiandrosteronesulfat	(µg/dL) 30 144.15±72.80 32 163.57±76.70 26 123.34±44.24 0.202a

Desire	domain 30 2.90±1.00 32 3.28±0.96 26 3.02±1.16 0.281a

Arousal	domain 30 3.48±1.23 32 3.64±1.08 26 3.08±0.98 0.131a

Lubrication	domain 30 4.52±0.93 32 4.44±0.72 26 4.06±1.04 0.257a

Orgasm	domain 30 4.28±1.02 32 4.25±1.01 26 3.61±1.42 0.104a

Satisfaction	domain 30 4.25±1.39 32 4.56±1.28 26 3.94±1.57 0.344a

Pain	domain 30 3.76±1.31 32 3.92±1.01 26 3.46±1.35 0.378a

FSFI	total	score 30 23.19±4.61 32 24.11±4.46 26 21.18±5.84 0.083b

Table 4:	Comparison	of	androgen	levels,	FSFI	total	and	domain	scores	between	trimesters	for	women	with	male	fetus.

a Kruskal-Wallis test was used,  b One Way Anova test was used.
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	 Another	 study	 of	 pregnant	Turkish	wom-
en	 found	 that	 63.4%	 of	 women	 had	 sexual	 dys-
function	 20.	 High	 sexual	 dysfunction	 rates	 during	
pregnancy	can	be	attributed	 to	a	 lack	of	adequate	
counseling	 about	 sexuality	 during	 antenatal	 visits	
and	 to	 embarrassment	 about	 discussing	 sexuality	
during	pregnancy.	It	was	reported	in	the	literature	
2122	 that	 pregnant	women,	 especially	 in	 the	 third	
trimester,	 experience	 sexual	 dysfunction	 due	 to	
fear	 of	 harming	 the	 fetus	 and/or	 inducing	 pre-
mature	delivery.	In	the	studies	of	Çorbacıoğlu	et	
al.,	 performed	with	 348	Turkish	 pregnant	wom-
en,	38.7%	of	women	and	36.2%	of	men	worried	
that	 sexual	 intercourse	 may	 harm	 the	 fetus	 23.	 
	 In	 the	 studies	 of	 Ninivago	 et.	 al.,	
Çorbacıoğlu		et.	al.,	and	Aslan	et.	al	24,	23,	25,	they	
reported	 decreasing	 FSFI	 total	 scores	 with	 in-
creasing	gestational	age.	In	the	present	study,	to-
tal	FSFI	 scores	and	FSFI	domain	 scores,	 except	
orgasm	 domain	 scores,	 did	 not	 differ	 between	
trimesters.	 This	 can	 be	 attributed	 to	 high	 sexu-
al	 dysfunction	 rates	 and	 low	 total	 and	 domain	
FSFI	scores	of	women.	Although	low	FSFI	total	
and	 domain	 scores	 were	 seen	 throughout	 preg-
nancy,	 orgasm	 domain	 scores	 decreased	 signifi-
cantly	 as	 gestational	 weeks	 increased.	 Low	 or-
gasm	 scores	 mean	 that	 vaginal	 contractions	 are	
weaker	 or	 absent,	 or	 that	 tonic	 muscle	 spasm	
may	 be	 present.	 Due	 to	 the	 influence	 of	 preg-
nancy	hormones,	the	connective	tissue	of	the	va-
gina	 decreases	 and	muscle	 fibers	 of	 the	 vaginal	
wall	 increase	in	size	to	prepare	for	vaginal	birth	
26.	 Meanwhile,	 a	 generalized	 strong	 vasocon-
gestion	 can	 be	 observed	 during	 third	 trimester,	
and	 cramps	 may	 accompany	 orgasmic	 contrac-
tions	 27.	 It	 is	not	clear	 to	what	extent	changes	in	
physiological	 reactions,	 or	 an	 active	 repression	
of	 orgasm,	 may	 protect	 the	 baby	 from	 harmful	
effects	 (if	 any)	 of	 sexual	 intercourse	 28,	 29,	 30,	 31. 
	 Orgasmic	 problems	 may	 also	 be	 related	
to	fear	of	harming	the	baby	and	inducing	prema-
ture	 delivery.	 In	 the	 study	 by	 Gökyıldız	 et.	 al,	
they	 reported	decreasing	 sexual	 satisfaction	 fre-
quencies	 with	 increasing	 gestation.	 In	 the	 first	
trimester	 56%	 of	 pregnant	 women,	 in	 the	 sec-
ond	 trimester	 42.7%	 of	 pregnant	women	 and	 in	
the	third	trimester	20%	of	pregnant	women	were	
satisfied	with	 their	 sexual	 lives32.	 In	 the	 present	
study,	 although	 there	 was	 not	 significant	 differ-
ence	 in	 the	FSFI	 satisfaction	 domain	 scores	 be-
tween	 trimesters	 among	 the	whole	 study	 group,	
women	 with	 female	 fetuses	 had	 different	 sat-
isfaction	 rates	 during	 gestation.	 In	 our	 opinion,	
there	 could	 be	 psychological	 reasons	 for	 this	
differences	 among	 pregnant	 women	 with	 fema-
le	 fetuses	 and	 this	 should	 be	 investigated	more. 
	 In	 evaluating	 the	 androgenic	 hormonal	
changes	during	pregnancy,	we	found	that	total	ma-
ternal	testosterone	levels	increase,	while	DHEAS	
levels	 decrease	 with	 advancing	 gestational	 age.	
The	serum	level	of	sex-hormone	binding	globulin	
and	plasma	protein	that	binds	sex	steroids	increas-
es	during	pregnancy.	Despite	 the	 fact	 that	 testos-
terone	is	a	key	substrate	for	estrogen	formation	by	
the	placenta	15	total	maternal	testosterone	level	was	

found	to	be	rising	with	increasing	gestational	age	
in	 our	 study.	 This	 can	 be	 explained	with	 the	 ef-
fect	 of	 increasing	 levels	 of	 sex-hormone	 binding	
globulin	and	plasma	protein.	The	decrease	 in	 the	
level	of	DHEAS	during	pregnancy	can	be	associ-
ated	with	the	conversion	of	DHEAS	to	E1	and	E2	
by	placental	enzymes	33.	When	women	were	eval-
uated	 for	androgen	 levels	and	FSFI	 total	and	do-
main	scores	between	trimesters,	we	found	that	the	
total	 testosterone	 levels	 of	women	with	 a	 female	
fetus	 in	T3	was	 higher	 than	 the	 other	 trimesters. 
	 Although	it	is	known	that	androgens	pro-
duced	by	fetal	gonads	that	cross	 the	placenta	do	
not	alter	the	maternal	androgen	pool	significantly	
and	the	level	of	maternal	serum	testosterone	does	
not	change	due	to	gender	of	the	offspring	34,	35	the	
results	of	this	study	show	that	women	with	a	fe-
male	fetus	had	increasing	total	testosterone	levels	
in	third	trimester.	In	the	recent	studies,	the	levels	
of	maternal	serum	testosterone	were	not	different	
according	 to	 	male	and	 female	 fetuses	 36	37	38	39	40 
while	black	mothers’	maternal	serum	testosterone	
levels	were	higher	than		white	mothers’	levels	40.		
Besides	 the	high	 levels	 of	maternal	 testosterone	
found	in	the	same	gestational	weeks	in	the	study	
of	 	Gol	et	al.	could	not	be	explained	37	41.	 In	our	
opinion	the	high	maternal	serum	testosterone	lev-
els	of	Turkish	women	with	female	fetus		could	be	
attributed	to	genetic	and	racial	difference.

Study Limitations:

The	limitations	of	this	study	can	be	reported	as	the	
use	of	a	cross-sectional	design	instead	of	a	prospec-
tive	one	and	 the	comparisons	 related	 to	 trimesters	
were	 done	 among	 different	 women,	 not	 with	 the	
same	women	 throughout.	 It	could	be	explained	as	
there	were	 few	 pregnant	 women	 accepting	 to	 an-
swer	the	questionnaire	more	than	one	time	through-
out	 the	 gestation.	 Besides	 women	 having	 sexual	
intercourse	in	the	previous	four	weeks	were	includ-
ed	the	study,	we	didn’t	have	information	about	any	
history	related	to	sexual	habits	before	pregnancy.	In	
addition,	we	did	not	measure	the	level	of	free	testos-
terone	because	of	limited	assays.

CONCLUSION

	 Within	 the	 small	group	of	pregnant	Turk-
ish	 women	 observed	 in	 this	 study,	 there	 was	 a	
high	sexual	dysfunction	rate	of	68%.	Although	all	
of	 the	 participants	were	 from	a	 large	 city	 in	Tur-
key,	these	results	cannot	be	attributed	to	the	entire	
population.	Fear	of	harming	 the	fetus	or	 inducing	
premature	delivery	may	be	reasons	for	sexual	dys-
function	 during	 pregnancy.	 Healthcare	 providers	
should	provide	more	time	and	better	conditions	for	
counseling	 about	 sexuality	 and	 should	 encourage	
pregnant	 women	 to	 talk	 about	 sexual	 health	 and	
problems	during	antenatal	visits.	Studies	that	eval-
uate	the	reasons	for,	and	results	of,	sexual	problems	
during	pregnancy	with	larger	population	groups	in	
different	 countries	 with	 a	 prospective	 design	 are	
needed.

CİLT: 50  YIL: 2019  SAYI: 2ZEYNEP KAMİL TIP BÜLTENİ;2019;50(2):64-69



-69-

REFERENCES
1. Ribeiro MC, Nakamura MU, Scanavino Mde T TM, R M. Female 
sexual function and gestational diabetes. J Sex Med. 2012;9:786–92.

2.  Kerdarunsuksri A MS. Attitudes and sexual function in Thai 
pregnant women. J Med Assoc Thai. 2010;93:265–71.

3.  GS SMAA. Predictors of sexual function during pregnancy.Jour-
nal of Obstetrics and Gynaecology. J Obs Gynaecol. 2015;Early onli.

4.  Alessandra Plácido Lima LeiteI; Ana Aurélia Salles Campos; 
Antonio Roberto Cardoso Dias; Abes Mahmed Amed; Eduardo De Sou-
za; Luis Camano. Prevalence of sexual dysfunction during pregnancy. 
pregnancy Rev Assoc Med Bras. 2009;55 (5).

5.  Pauleta J, Pereira NM GL. Sexuality during pregnancy. J Sex 
Med. 2010;7:136-142.

6.  Bogren L.Y. Changes in sexuality in women and men during 
pregnancy. Arch Sex Behav. 1991;20:35-45.

7.  Read J. ABC of sexual health: Sexual problems associated with 
infertility, pregnancy, and ageing. BMJ. 2004;329:559–61.

8.  Farage M MH. Lifetime changes in the vulva and vagina. Arch 
Gynecol Obs. 2006;273:195–202.

9.  Kitzinger S. Woman’s experience of sex. UK Dorling Kindersley 
Ltd. 1983.

10.  Jessica Murtagh, CNM, MSN R. Female Sexual Function, Dy-
sfunction, and Pregnancy: Implications for Practice. J Midwifery Wo-
mens Heal. 2010;55 (5):438-446.

11.  Daucher J, Clark KA, Stolz DB, Meyn LA MP. Adaptations of 
the rat vagina in pregnancy to accommodate delivery. Obs Gynecol. 
2007;109:128–35.

12.  Tarig Elraiyah, Mohamad Bassam Sonbol, Zhen Wang TK, Noor 
Asi, Chaitanya Undavalli, Mohammad Nabhan OA, Larry Prokop, Vic-
tor M. Montori and MHM. The Benefits and Harms of Systemic Dehyd-
roepiandrosterone (DHEA) in Postmenopausal Women With Normal 
Adrenal Function: A Systematic Review and Meta-analysis. J Clin En-
docrinol Metab. 2014;99 (10):3536–3542.

13.  Sarah Wåhlin-Jacobsen, MD,* Anette Tønnes Pedersen, MD, 
PhD,† Ellids Kristensen, MD ‡, Nanna Cassandra Læssøe, MD,* 
Marika Lundqvist, MSc,§ Arieh S. Cohen, MSc P, David M. Houga-
ard, MD, Dr.Med,§ and Annamaria Giraldi, MD P. Is There a Corre-
lation Between Androgens and Sexual Desire in Women? J Sex Med. 
2015;12:358–373.

14.  Yves Morel, Florence Roucher, Ingrid Plotton, Claire Goursaud, 
Véronique Tardy D. Evolution of steroids during pregnancy: Mater-
nal, placental and fetalsynthesis. fetalsynthesis Ann d’Endocrinologie. 
2016;77 (2):82-89.

15.  Martin Hill, Andrea Paˇskováb, Radmila Kanˇcevaa, Marta 
Velíkováa, Jana Kubátováa, Lyudmila Kanchevaa, Karolína Adamco-
váb, Michaela Mikeˇsováb, ZdenˇekˇZiˇzkab, Michal Kouck´yb, Hanaˇ-
Sarapatkovác, Viktor Kaˇcerb, Petr Matuchaa MMA. Steroid profiling 
in pregnancy: A focus on the human fetus. J Steroid Biochem Mol Biol. 
2014;139:201-222.

16.  Oksuz, E. and Malhan S. Reliability and validity of the Female 
Sexual Function Index in Turkish population. Sendrom. 2005;17:54.

17.  Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh 
R FDD. The Female Sexual Function Index (FSFI):A multidimensional 
self-report instrument for the assesment of female sexual function. J Sex 
Marital Ther. 2000;26:191-208.

18.  Oksuz E MS. Prevalence and risk factors for female sexual dys-
function in Turkish women. J Urol. 2006;175:654–658.

19.  Seven M.Akyüz A GS. Predictors of sexual function during 
pregnancy.Journal of Obstetrics and Gynaecology. J Obstet Gynaecol 
(Lahore). 2015;Early onli:1-5.

20.  Guleroğlu TF. BN. Evaluation of sexual functions of the preg-
nant women. J Sex Med. 2014;11:146-153.

21.  Gokyildiz Ş BN. The effects of pregnancy on sexual life. J Sex 
Marital Ther. 2005;31:201-215.

22.  Lee JT, Lin CL, Wan GH LC. Sexual positions and sexual satis-
faction of pregnant women. J Sex Marital Ther. 2010;36:408-420.

23.  Aytul Corbacıoğlu Esmer, Aysu Akca, Ozgur Akbayır, Behiye Pı-
nar Cilesiz Goksedef V lale B. Female sexual function and associated 
factors during pregnancy. J Obstet Gynaecol Res. 2013;39 (6):1165-
1172.

24.  Cara Ninivaggio & Rebecca G. Rogers & Lawrence Leeman 
& Laura Migliaccio, Qualls DT& C. Sexual function changes during 
pregnancy. Int Urogynecol J. 2017;28 (6):923-929.

25.  Aslan G, Aslan D, Kizilyar A, Ispahi C EA. A prospective analy-
sis of sexual functions during pregnancy. Int J Impot Res. 2005;17:154-
157.

26.  Farage M MH. Lifetime changes in the vulva and vagina. Arch 
Gycol Obs. 2006;273:195-202.

27.  K von S. Sexuality during pregnancy and after childbirth: a meta 
content analysis of 59 studies. J Psychosom Res. 1999;47:27-49.

28.  TY R. Pelvic floor involvement in male and female sexual dys-
function and the role of pelvic floor rehabilitation in treatment: A lite-
rature review. J Sex Med. 2007;4:4-13.

29.  Otubu JAM, Olusanya O, Okoko A, Lar C JT. Sexuality during 
pregnancy in healthy Nigerians. Afr Med J. 1988;12:856-861.

30.  Kukkonen TM, Binik YM, Amsel R CS. Thermography as a phy-
siological measure of sexual arousal in both men and women. J Sex 
Med. 2007;4:93-105.

31.  Pauls R, Mutema G, Segal J, Silva WA KS, Dryfhout Ma V KM. 
A prospective study examining theanatomic distribution of nerve den-
sity in the human vagina. J Sex Med. 2006;3:979-987.

32.  Gökyıldız Şule BKN. The Effects of pregnancy on Sexual Life. J 
Sex Marital Ther. 2005;31:201-215.

33.  Macdonald PC SP. Origin of estrogen in women pregnant with 
ananencephalic fetus. J Clin Invest. 1965;44:465-474.

34.  Bulent Erol, Oner Sanli, Duzgun Korkmaz, Ayse Seyhan TAK. 
A Cross-sectional Study of Female Sexual Function and Dysfunction 
During Pregnancy. J Sex Med. 2007;4:1381-1387.

35.  Shaeen S, HinesM, Newson RB, Wheeler M HD, Strachan DP 
JR. Maternal testosterone in pregnancy and atopic outcomes in chil-
dhood. Allergy 200.

36.  Carlsen, S.M., Romundstad, P., Jacobsen G. Early second- tri-
mester maternal hyperandrogenemia and subsequent preeclampsia: a 
prospective study. Acta Obs Gynecol Scand. 2005;84:117-121.

37.  Gol, M., Altunyurt, S., Cimrin, D., Guclu, S., Bagci, M., Demir 
N. Different maternal serum hCG levels in pregnant women with female 
and male fetuses: does fetal hypophyseal–adrenal– gonadal axis play a 
role? J Perinat Med. 2004;32:342-345.

38.  Tuutti, E.K., Hamalainen, E.K., Sainio, S.M., Hiilesmaa VK, 
Turpeinen, U.L., Alfthan, H.V., Stenman UH. Serum testosterone levels 
during early pregnancy in patients developing preeclampsia. Scand J 
Clin Lab Invest. 2011;71:413-418.

39.  van de Beek, C., Thijssen, J.H., Cohen-Kettenis, P.T. van G, 
S.H., Buitelaar JK. Relationships between sex hormones assessed in 
amniotic fluid, and maternal and umbilical cord serum: what is the best 
source of information to investigate the effects of fetal hormonal expo-
sure? Horm Behav. 2004;46:663-669.

40.  van de Beek, C., van Goozen, S.H., Buitelaar, J.K. C-K, P.T. Pre-
natal sex hormones (maternal and amniotic fluid) and gender-related 
play behavior in 13-month-old infants. Arch Sex Behav. 2009;38:6-15.

41.  Troisi, R., Potischman, N., Johnson, C.N., Roberts, J.M. L, 
D., Harger, G., Markovic, N., Siiteri, P., Hoover RN. Estrogen and 
androgen concentrations are not lower in the umbilical cord serum 
of pre-eclamptic pregnancies. Cancer Epidemiol Biomarkers Prev. 
2003;12:1268-1270.

CİLT: 50  YIL: 2019  SAYI: 2ZEYNEP KAMİL TIP BÜLTENİ;2019;50(2):64-69


