
INTRODUCTION

It is stated that many psychosocial and cultural factors play a 
role in the development of sexual dysfunction in women. When 
these factors are evaluated, it is observed that sexuality is a mul-
tidimensional and multidisciplinary process that is derived from 
psychosocial, cultural, behavioral, and organic reasons and that 
sexual function disorders develop within this versatile network 
of relationships (1). It is estimated that physiological, hormonal, 

structural, and psychological changes caused by surgical inter-
ventions related to reproductive organs may lead to several sexu-
al problems among women (2). Previous studies have shown that 
many surgical interventions, particularly hysterectomy, negatively 
affect the body image, self-respect, femininity characteristics, 
and sexual functions of women (3). The tubal sterilization opera-
tion is the most commonly used permanent contraception meth-
od worldwide (4). The incidence of tubal sterilization in Turkey 
was determined to be 5.7% based on a previous study (5). In the 
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ABSTRACT

Objective: The aim of this study was to evaluate the incidence of sexual dysfunction and associated risk factors in women who had undergone 
tubal sterilization and those who had not undergone tubal sterilization.

Methods: In this case-controlled sectional study, 100 women who underwent tubal sterilization were included as the case group and 100 
women who were healthy, reproductive, and sexually active were included as the control group. A detailed medical and sexual history was 
taken from all the patients, and they were evaluated by filling the Female Sexual Function Index (FSFI) form in order to determine the status of 
sexual function. In 200 cases, the relationship of age, marital status, income level, number of births, alcohol use, cigarette smoking, and BMI 
with the FSFI scores was investigated by regression analysis.

Results: While the rate of sexual dysfunction was 82% in the tubal sterilization group, it was found to be 32% in the control group (p<0.001). 
In the tubal sterilization group, desire, arousal, lubrication, orgasm, satisfaction, and pain scores were reported to be significantly lower than 
those in the control group (p<0.001). According to logistic regression analysis, in women whose monthly income was <$500 (OR 4.331); whose 
marital status was single, widowed, or divorced (OR 13.769); whose parity was >2 (OR 3.462); and who had undergone BTL (OR 7.876) were 
found to have an increased risk of sexual dysfunction.

Conclusion: The termination of fertility, which is one of the most significant abilities of women, by tubal sterilization seems to be an important 
factor for sexual dysfunction, especially in the presence of risk factors.
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ÖZ

Amaç: Bu çalışmada, tubal sterilizasyon yapılan kadınlar ile tubal sterilizasyon yapılmayan kadınlar arasındaki cinsel fonksiyon bozukluğu sıklığı 
farkının ve ilgili risk faktörlerinin belirlenmesi amaçlanmıştır.

Yöntemler: Bu kontrollü kesitsel çalışmada vaka grubu olarak tubal sterilizasyon yapılmış 100 kadın ile kontrol grubu olarak sağlıklı, reprodüktif 
döneminde, cinsel olarak aktif olan 100 kadın dahil edilmiştir. Tüm hastaların detaylı tıbbi ve cinsel öyküleri alındı. Cinsel fonksiyon durumlarını 
belirlemek amacıyla, Kadın Cinsel Fonksiyon İndeksi (FSFI) formları doldurularak hastalar değerlendirilmiştir. Toplam 200 olguda; yaşın, evlilik 
durumunun, gelir durumunun, doğum sayısının, alkol ve sigara kullanımının, Vücut Kitle İndeksi’nin (VKİ), FSFI Skorlaması ile arasındaki ilişki 
lojistik regresyon analizi ile araştırıldı.

Bulgular: Tubal sterilizasyon grubunda cinsel disfonksiyon oranı %82 olarak saptanırken, kontrol grubunda bu oran %32 olarak saptandı 
(p<0,001). Tubal sterilizasyon grubunda istek, uyarılma, lubrikasyon, orgazm, doyum, ağrı skorları kontrol grubuna göre anlamlı derecede 
düşük (p<0,001) bulundu. İki yüz kadını içeren çalışmada lojistik regresyon analizi sonucuna göre cinsel fonksiyon bozukluğu riskinin arttığı du-
rumlar şunlardır: gelir düzeyi 1500 TL’nin altında olanlar (OR 4,33); bekar, dul veya boşanmış olanlar (OR 13,769); parite sayısı 2’den fazla olanlar 
(OR 3,462); bilateral tubal ligasyon uygulanan kadınlar (OR 7,876).  

Sonuç: Kadınların doğurganlık kabiliyetinin tubal sterilizasyon ile sonlandırılması, özellikle risk faktörleri bu duruma eşlik ediyorsa cinsel dis-
fonksiyon için önemli bir neden olarak görünmektedir.

Anahtar Kelimeler: Tubal sterilizasyon, cinsel disfonksiyon, kadın cinsel fonksiyonu
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performed studies, it has been reported, albeit with different re-
sults, that many problems such as post-tubal ligation syndrome, 
menstrual dysfunction, pelvic pain, and sexual dysfunction have 
been experienced by patients following tubal sterilization (6).

In this study, we aimed to investigate the effect of tubal steriliza-
tion on female sexuality and the risk factors leading to sexual 
dysfunction among women aged between 26 and 40 years who 
were admitted to our gynecology outpatient clinic.

METHODS

This case control study was performed at the İstanbul Şişli Educa-
tion and Research Hospital Obstetrics and Gynecology Depart-
ment between May 2012 and October 2012. The study was started 
after obtaining Şişli Ethics Committee approval and written con-
sents from all the included patients. In total, 100 women who were 
sexually active, who were at a reproductive age and were aged 
between 26 and 40 years, and who had undergone tubal steriliza-
tion surgery at least one year ago were enrolled in the study as the 
tubal sterilization group. The sociodemographic characteristics of 
the women in this group and their previous surgical histories were 
recorded. Detailed physical examinations were performed, and 
women who had gynecological diseases, who had a chronic dis-
ease history, whose BMI was above 40 kg/m2, who did not have an 
active sexual life, who did not have a sexual activity within the last 
one month, who were in the postmenopausal period, who were 
using oral contraceptives and antidepressant drugs, who had a 
history of sexual abuse, who had undergone a surgical operation 
(except for cesarean or tubal sterilization), and who were pregnant 
were excluded from the study.

In our study, the laparatomic partial salpingectomy (Pomeroy) 
method and laparascopic bipolar electrocoagulation method 
were used as the tubal sterilization methods. In total, 100 healthy 
women who were again within the same age group, who were 
sexually active, who were at a reproductive age, and who were 
admitted to the gynecology outpatient clinic of our hospital were 
enrolled in the study as the control group.

Sexual function inquiry was done by filling the FSFI form, which 
included 19 questions. This form was developed by Rosen et al. 
(7), and its validation was performed after translation into Turkish. 
This test can be performed for women who have had sexual inter-
course within the last one month and is graded between 2 and 36 
points. While sexual desire, arousal, lubrication, orgasmic func-
tion, overall satisfaction, and sexual pain parameters are evalu-
ated under subheadings, the scores obtained are multiplied by 
their own coefficients and a total score is obtained. The diagnosis 
of sexual dysfunction is made when the total score of FSFI is be-
low 26.55 (7). The status of sexual function was evaluated in our 
study by taking this cut-off value into consideration.

Statistical Analysis
For descriptive statistics, numbers and percentages were used 
for categorical variables and mean ± standard deviation (SD) val-
ues were used for numerical variables. Student t-test was used 
to compare the numerical variables in case and control groups, 
while the ANOVA test was used to compare the numerical vari-
ables in multiple groups. Data were analyzed by the Statistical 
Package for the Social Sciences 15.0 program (SPSS Inc.; Chi-

cago, IL, USA), and p<0.05 was considered as statistically sig-
nificant. The multiple logistic regression analysis (Method=Enter) 
method was used for the detection of risk factors that may cause 
sexual dysfunction. Here, p<0.05 was considered significant.

RESULTS

One hundred women were included in the tubal sterilization 
group and 100 women were included in the control group in 
the study. The mean age of the patients in the tubal sterilization 
group was 37.05±4.75 years, the mean number of children was 
3.64±1.0, and the mean body mass index was 27.8±3.7 kg/m2. 
These mean values were 35.66±4.25, 3.3±1.2, and 25.2±3.7 in the 
control group, respectively. There was no statistically significant 
difference between both groups in terms of these parameters 
(Table 1).

The demographic data of the women included in the study were 
evaluated and compared, and no statistically significant differ-
ence was found between the groups in terms of age, number of 
children, body mass index, marital status, education level, em-
ployment status, smoking status, and alcohol habit. For the type 
of operation, 74% of the patients (n=74) were operated by lapa-
rotomy (Pomeroy method) and 26% (n=26) were operated by the 
laparascopic bipolar coagulation method. While 72% of the pa-
tients reported the reason for tubal sterilization as already having 
a sufficient number of children, 18% preferred tubal sterilization 
for the desire of exact contraception, 4% for economic and social 
reasons, 4% for the inability to use an intrauterine device, and 2% 
for a poor obstetric history (Table 2).

While 22% of the patients in the tubal sterilization group com-
plained about dismenorrhea at the postoperative evaluation, 
10% of the cases had regrets. The reasons for regret were ob-
served to be gynecological or menstrual problems in 60%, loss of 
sexuality in 20%, and divorce/remarriage in 20% (Table 3).

While the rate of sexual dysfunction was detected as 82% in the 
tubal sterilization group, it was determined to be 32% in the 
group that did not undergo tubal sterilization. The difference was 
statistically significant (p<0.001). While the mean total FSFI score 
was 20.99±6.7 in the tubal sterilization group, it was found to be 
26.916±5.3 in the control group. In addition, in the evaluation of 
the FSFI subgroup scores, it was determined that the scores of 
desire, arousal, lubrication, orgasm, satisfaction, and pain were 
significantly lower in the tubal sterilization group compared to in 
the control group (p<0.001) (Table 4).

When the risk factors of the 200 cases in the study were evaluated 
for sexual dysfunction, it was found that age, smoking status, al-
cohol use, BMI, education level (elementary school), and employ-
ment status (housewife) did not generate a risk in terms of sexual 
dysfunction (p>0.05) (Table 4). In the logistic regression analysis, it 
was observed that there was a risk for sexual dysfunction in women 
whose income level was low, who had more than two children, who 
underwent BTL, and whose marital status was divorced or single. 
In the logistic regression analysis, it was observed that there was a 
risk of sexual dysfunction in women whose income level was low, 
who had more than two children, who underwent BTL, and whose 
marital status was divorced or single. This risk was 4.3-fold more 
in women whose income level was below $500 compared to the 
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ones whose income level was above $500, 3-fold more in women 
who had more than two children compared to the ones who had 
less than two children, 7-fold more in the ones who underwent BTL 
compared to the ones who did not, and 12-fold more in singles 
compared to the married women, and these differences were sta-
tistically significant. The results of the logistic regression analysis 
generated by some variables that are possibly associated with sex-
ual dysfunction (age, education level, employment status, marital 
status, income status of the family, number of deliveries, smoking 
status, alcohol use, BMI) are given in Table 5.

DISCUSSION

Female sexual dysfunction is a term used for describing many 
sexual problems, such as decreased sexual desire, interest and 
arousal, orgasm difficulties, and dyspareunia. Female sexual 
dysfunction is an age-dependent multifactorial problem that af-
fects 30–50% of women and negatively affects their quality of 
life (8).
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	 n	 %

Repeated gynecological and  
menstrual problems	 6	 60

Loss of sexuality	 2	 20

Divorce/remarriage	 2	 20

Wish for more children	 0	 0

Table 3. Reasons for regret

	 n	 %

Having sufficient number of children	 72	 72

Desire for exact contraception	 18	 18

Economic  reasons	 4	 4

Poor obstetric history   	 2	 2

Inability to use intrauterine device	 4	 4

Table 2. Reasons for sterilization

	 Tubal sterilization	 Control  
	 (n=100)	 (n=100) 
	 mean±SD	 Mean±SD	 p

Age (years) 	 37.05±4.75	 35.66±4.25 	 >0.05

Children (number±SD) 	 3.64±1.0	 3.3±1.2	 >0.05

BMI (kg/m2) 	 27.8±3.7	 25.2±3.7	 >0.05

Marriage status  
(married)	 98	 92	 >0.05

Educational level 
(elementary school)	 74	 70	 >0.05

Job status (housewife)	 76	 74	 >0.05

Smoking habit	 52	 48	 >0.05

Alcohol use	 8	 10	 >0.05

Income level<$500	 61	 56	 >0.05

Income level>$500	 39	 44	 >0.05

SD: standard deviation; n: number; NS: nonsignificant; BMI: body 
mass index

Table 1. Comparison of the groups in terms of age, number 
of children, and body mass index

 	 Tubal sterilization	 Control 
	 (n=100)	 (n=100) 
	 mean±SD	 mean±SD	 p

Desire 	 3.066±0.98904	 3.804±0.77248	 <0.001

Arousal 	 3.22±1.0174 	 4.33±0.85147	 <0.001

Lubrication 	 3.612±1.16262 	 4.658±0.93962 	 <0.001

Orgasm	 3.644±1.18031 	 4.622±0.91189 	 <0.001

Satisfaction	 3.628±1.15353 	 4.914±0.91563 	 <0.001

Pain 	 3.82±1.23520 	 4.5880±1.15027 	 <0.001

Total FSFI 	 20.991±6.7718 	 26.916±5.3357 	 <0.001

FSFI: Female Sexual Function Index; TS: tubal sterilization;  
SD: standard deviation

Table 4. Comparison of FSFI scores of the groups

 		      	                  95% C.I. for 

Independent		  Odds 	                  odds ratio

variables	 p	 ratio	 Lower	 Upper

Age	 0.077	 0.898	 0.796	 1.012

Marital status  
(Single)	 0.006	 13.769	 2.145	 88.390

BMI (>25.5)	 0.19	 0.524	 0.233	 1.180

Employment  
(Housewife)	 0.671	 1.240	 0.458	 3.356

Income  
(<1500 TL)	 0.018	 4.359	 1.284	 14.796

Smoking (Yes)	 0.947	 0.968	 0.375	 2.502

Alcohol (Yes)	 0.67	 1.135	 0.259	 4.980

Parity (>2)	 0.005	 3.462	 1.453	 8.251

BTL (Yes)	 0.001	 7.876	 3.048	 20.351

Education	 0.541	 0.501	 0.147	 1.703

Constant	 0.273	 11.008		

Dependent 	 Predicted	 Predicted	 Predicted: 
variable: 	 FSF	 FSF	 79.0 
FSF	   (Yes)= 	 (No)= 
	 85.6 	  68.0

Multiple Logistic Regression (Method=Enter) C.I : Confidence interval. 
Cut-off values for BMI and parity based on FSFI were calculated by ROC 
curve analysis. The cut-off values used are optimal cut-offs.

Table 5. Risk factor analysis for sexual dysfunction



The ratios of sexual dysfunction vary between countries. The 
study including the largest series on this subject was performed 
in the United States by Shifren et al. (9), who found the incidence 
of sexual dysfunction to be 43.1% in 31581 women at the age 
of 18 years and above. In the study by Cayan et al. (10) on 179 
women, the rate of sexual dysfunction was detected as 46.9%. 
In the same study, no significant effects of smoking, duration of 
marriage, previous pelvic operations, and contraception meth-
ods were found on sexual dysfunction, but it was determined that 
factors such as advanced age, low education level, unemploy-
ment, chronic disease history, previous pregnancies, and meno-
pause negatively affected the sexual functions in women (10). In 
our study, the sexual functions of 200 women were questioned 
and the total ratio of sexual dysfunction was found to be 57%. 
Again in our study, the ratio of sexual dysfunction was found to 
be 82%, whereas it was 32% in the control group.

Tubal sterilization has now become the most common method 
used for family planning in the world. The most commonly known 
change among the biological changes that occur following tubal 
sterilization is poststerilization syndrome, which includes hor-
monal changes and menstrual abnormalities (11). Hormonal 
changes, the use of oral contraceptives before sterilization, and 
decreased ovarian blood flow by the dissection of the ovarian 
branches of the uterine artery during sterilization are considered 
responsible for the etiology of this syndrome (12).

There are only a limited number of articles investigating the ef-
fects of tubal sterilization on sexual function. In these studies, 
some have reported similar sexual scores between patients who 
did and did not undergo tubal sterilization, while some have re-
ported that tubal sterilization had positive effects (13), such as a 
decrease in the anxiety of getting pregnant. This effect is shown 
to be the only reason for the common availability of tubal steril-
ization worldwide.

In our study, 100 patients who were admitted to the gynecology 
outpatient clinic of our hospital and who underwent tubal ster-
ilization and 100 healthy women who had similar demographic 
characteristics were included, and the FSFI scores of both groups 
were compared. The total scores of the female sexual dysfunc-
tion index in the tubal sterilization group were found to be lower 
than in the control group, and at a statistically significant level. 
Besides the total scores, all of the female sexual dysfunction in-
dex subgroup scores, including desire, arousal, lubrication, or-
gasm, satisfaction, and pain, were statistically significantly lower. 
In parallel to our study, 90 patients who underwent tubal steriliza-
tion and 100 healthy premenopausal women with similar demo-
graphic characteristics were compared for sexual dysfunction in 
the study by Gulum et al. (14), and both groups were applied the 
female sexual dysfunction index questionnaire. As a result of this 
study, the total FSFI score and subgroup scores were found to be 
significantly lower in the tubal sterilization group. Again similarly, 
Smith et al. (15) performed a study on 3448 Australian women 
aged between 16 and 64 years old and found that desire, orgasm, 
satisfaction, and pain scores in their tubal sterilization group were 
significantly lower compared to in their control group.

When the risk factors of the 200 patients in the present study 
were examined for sexual dysfunction, it was found that age, 

smoking status, alcohol use, BMI, education level (elementary 
school), and employment status (housewife) were not risk factors 
in terms of sexual dysfunction (p>0.05). The risk of experiencing 
sexual problems was observed in women whose income level 
was low, who had more than two children, who underwent BTL, 
and who were divorced or single (marital status) (p>0.05).

In our study, the mean age of the tubal sterilization group was 
37.05±4.75 years old (26–40), while for the control group the 
mean age was 35.66±4.25 (26–40) years old; and there was no 
statistically significant difference in the mean ages. In the study 
by Lindau et al. (16), sexual function was evaluated in 3005 men 
and women between the ages of 57 and 85 years old, and they 
determined that the age-dependent decrease in sexual function 
was more significant in women compared to men. In the study by 
Laumann et al. (17), it was found that sexual function decreased 
by age. In our study, the age factor did not show a negative effect 
on sexual function. Considering that menopause has negative ef-
fects on sexual functions, the majority of our study group were 
premenopausal women and this explains why the age factor was 
not a negative factor in our study (18). This result suggests that 
age alone is not the main factor affecting sexual functions; rather, 
it is the menopause that occurs with advanced age.

In the literature, it is emphasized that sexual dysfunction occurs 
less commonly in married women compared to single, widow, or 
divorced women (17, 18). In accordance with the literature, the 
ratio of sexual dysfunction in unmarried women was found to be 
significantly higher compared to married women.

A correlation was detected between economic status and sexual 
dysfunction in the study by Echeverry et al. (19). In addition, there 
are some studies showing that income status does not affect 
sexual life. In the study by Elnashar et al. (20), no correlation was 
found between income and sexual dysfunction. In our study, it 
was detected that income status might generate a 3.4-fold more 
risk of sexual dysfunction based on the logistic regression analy-
sis (p<0.05). In an environment where individuals cannot meet 
their fundamental needs, such as eating, drinking, and housing, 
it may be concluded that it is difficult to search for the solution of 
sexual problems.

There are some reports presenting multiparity as an important 
risk factor for sexual dysfunction (21). In our study, parity was de-
tected to be a risk factor in terms of sexual dysfunction, and it 
was found that women who had three and more deliveries had a 
3.4-fold higher risk ratio of sexual dysfunction. On the contrary, 
there are some reports presenting opposite results. In the study 
by Guvel et al. (22) in Turkey, no correlation was found between 
multiparity and the incidence of female sexual dysfunction.

There was a statistically significant difference between the tubal 
sterilization group and the control group in terms of smoking sta-
tus among the women in our study. There are controversial re-
sults in the studies investigating the effect of smoking on sexual 
desire disorders. In the study by Oksuz et al. (23) on 518 women, 
smoking was found to be a risk factor for female sexual dysfunc-
tion. However, in the study by Cayan et al. (10) investigating the 
risk factors for female sexual dysfunction, smoking was not deter-
mined to be a risk factor; also, smoking was not found to be a risk 
factor in our study.
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In our study, it was observed that the education level did not have 
an effect on sexual functions. This situation does not comply with 
the studies with larger series on this subject. In the study by Kadri 
et al. (24), it was observed that sexual dysfunction was more com-
mon especially among women whose education level was below 
high school. In our country, the study by Aslan (25) reported that 
FSD was more commonly seen among women whose educa-
tion level was low. However; Guvel et al. (22) could not find any 
relationship between education level and FSD incidence. In the 
studies by Gulum et al. (14) on 190 women and by Fahami et 
al. (26) on 174 women, it was detected that the ratio of sexual 
dysfunction decreased as the education level of the women and 
couples increased. In contrast, Addis et al. (27) determined that 
the ratio of sexual dysfunction increased as the education level 
increased. In Addis’s study (27), this situation was explained by 
the fact that an increase in education level brings a higher prob-
ability to encounter more sources of stress in social life. In our 
study, the education level was not determined to be a risk factor 
for female sexual dysfunction.

In the study by Ponholzer et al. (28), it was stated that alcohol 
use was a risk factor for sexual dysfunction; while in the study by 
Ostbye et al. (29), obesity was shown to be a risk factor for sexual 
dysfunction. In our study, these risk factors did not show a nega-
tive effect on sexual functions.

In our study, patients who underwent tubal sterilization were 
asked if they had regrets following sterilization and this ratio was 
found to be 10%. In the study by Hillis et al. (30), this ratio was 
found to be 20%, while the wish for having more children was 
shown to be the reason of regret for 33% of women. In our study, 
gynecological or menstrual problems were shown to be the rea-
sons of regret for 60% of the women, and loss of sexuality was 
determined to be in second place.

CONCLUSION

Sexual dysfunction in women is a common condition that affects 
their quality of life. In this study, we found that the FSFI scores 
in women who had underwent tubal sterilization operation were 
significantly lower compared to women who had not undergone 
any operation. It was also determined that the termination of fer-
tility in women with tubal sterilization was a significant reason for 
female sexual dysfunction in the presence of risk factors such as 
income level, increased number of children, marital status, and 
the implementation of BTL. This situation increases the signifi-
cance of a detailed consultation before tubal sterilization, es-
pecially in the presence of risk factors. Results from studies with 
larger patient populations are required to provide more effective 

analysis.
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