
P
os

te
d

on
A

ut
ho

re
a

15
O

ct
20

20
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

27
86

59
.9

63
54

13
4/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

Effects of smoking cessation on sexual functions and health
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Abstract

Abstract Objective: To evaluate whether smoking cessation has an effect on female sexual function and quality of life. Method-
ology: After approval by the local ethics committee, smoking and non-smoking female participants were included in the study
and all participants filled the female sexual function index (FSFI) and the short form 36 (SF-36). The same questionnaires were
filled again at the 9th month control after smoking cessation. The scores of these questionnaires were compared between the
groups. In addition, the FSFI and SF-36 scores of the participants in the smoking group were also compared with the scores at
the 9th month after smoking cessation. Results: The rate of FSD was significantly higher in the smoking group when compared
with control group (86.0% vs 32.5%; p<0,001). The FSFI total and sub domains score was significantly lower in the smoking
group when compared control group [21.5 (min:14.4-max:28.69) and 28.9 (min:17.7-max:32.8); p<0.001 respectively]. The rate
of FSD was significantly decreased after nine months smoking cessation (86% to 35.1%; p<0.001). After smoking cessation
significant improvements on FSFI total and sub-domain scores and SF-36 sub-domain scores were determined. Conclusion: In
this study, it was shown that smoking negatively affected FSD and QOL when compared to healthy non-smoking women, and
smoking cessation caused significant improvements in FSFI and SF-36 scores in these women after 9 months. Keywords: female
sexual dysfunction, female sexual function index, smoking cessation, the Short Form 36, quality of life.

Introduction

Female sexual dysfunction (FSD) is defined as recurrent or permanent inability or difficulty in sexual desire
and arousal, inability to reach orgasm, and genital pain during sexual intercourse.1According to The National
Health and Social Life Survey, the prevalence of sexual dysfunction in women is 43%, while 31% in men.2
Despite its high prevalence in women, the underlying mechanisms of sexual dysfunction are less understood.
There are many physiological, anatomical, psychological and social factors in the etiology of FSD, which
negatively affect the quality of life (QOL).3 Diabetes mellitus, obesity, cardiovascular diseases, previous
pelvic surgeries, drugs, alcohol and smoking may cause FSD by leading to impairment in vascular, hormonal
and neurological balances.4

There are several hypotheses on the pathophysiological effects of smoking on sexual dysfunction. Disruption
in vascular endothelium and formation of atherosclerosis due to smoking impair vascularity. In addition, the
increase of free oxygen radicals in the circulation causes a decrease in nitric oxide (NO) synthesis, which is
the main regulator released from endothelial cells, mediates vascular events and plays a role in smooth muscle
relaxation .5-7 While all the pathophysiological mechanisms involved in smoking-induced sexual dysfunction
have been studied very well in men with erectile dysfunction (ED); there are not enough studies regarding
to these mechanisms in FSD.
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Smoking negatively affects the sexual functions and impairs the QOL by leading to ED in men. There
are many studies in the literature showing that male sexual dysfunction and QOL improves after smoking
cessation.8-10 However, unlike men, there are few studies evaluating the effects of smoking on sexual health in
women.11 And there is no study evaluated the effects of smoking cessation on both female sexual dysfunction
and QOL.

In this study we aimed to present the negative effects of smoking on FSD and health related QOL and to
evaluate the effects of smoking cessation on FSD and health related QOL in women.

Methods:

Study Design

The patients who admitted to smoking cessation outpatient clinics of Izmir Metropolitan Municipality
Eşrefpaşa Hospital and Health University Okmeydanı Training and Research Hospital were included in
study between January 2018 and March 2020, prospectively.

The study was approved by the local ethics committee with the number of 2011-KAEK-42 2018703-01 and
all patients participating in the study filled the informed consent form.

Patients

Patients were divided into the two groups according the power analysis and the calculation of the sample size
of the study as; 400 premenopausal women who had been smoking for at least 5 years and successfully cessated
the smoking and 200 non-smoking women for a control group. Demographics and clinical characteristics of
all female patients were recorded at the time of admission.

Patients who did not have sexual activity, had urological or gynecological pelvic surgery, used psychiatric
drugs, resumed smoking during follow-up, and refused to complete any of the questionnaires were excluded
from the study.

Study protocol

Three-part questionnaires were applied to the patients; the first part of questionnaire was consisted of
demographics and clinical characteristics of patients including age, height, weight, systemic diseases, previous
surgeries, smoking, medications and alcohol use.

The second part of the questionnaire was consisted of Female Sexual Function Index (FSFI) questionnaire
to evaluate the sexual functions of the female patients. FSFI includes 19 items scored between the ranges
2-36. The FSFI contains 6 fields including; desire, arousal, lubrication, orgasm, satisfaction, and pain. In
each field the score is evaluated and multiplied by the factor of the field (0.3-0.6) to attain the score. The
total FSFI score of 26.55 or less was defined as the FSD.12

The third part of the questionnaire was consisted of Short-Form 36 Health Survey (SF-36) questionnaire
which has 8 sub-domains like; role limitation due to physical problems, role restriction due to emotional
problems, social and physical functioning, mental and general health, vitality and pain.13 Scores belonging
to each sub-domain were calculated separately for the patients and zero score indicates the lowest life quality
and 100 indicates the highest life quality.

All of the patients and the participants of control group filled these questionnaires at the admission of
smoking cessation outpatient clinics and the 9th month controls. Demographics, clinical characteristics and
the results of the questionnaires were compared between the two groups.

Statistical analysis

The data were analyzed using Statistical Package for the Social Sciences (SPSS, Inc., Chicago IL), version
22, software for Windows. Whether the variables were normally distributed was determined by Kolmogorov-
Smirnov and Shapiro-Wilk normality tests. Student t test and Mann-Whitney U test were used for com-
parison of continuous variables between groups, and Chi-square test was used for comparison of categorical

2



P
os

te
d

on
A

ut
ho

re
a

15
O

ct
20

20
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

27
86

59
.9

63
54

13
4/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

variables. Pearson correlation test was used to evaluate the relationships between parameters. Wilcoxon test
was used to compare FSFI and SF-36 questionnaire scores before and after smoking cessation. The results
were presented as median (min-max), mean ±standard deviation (sd), percentage (%) and number (n). P
value less than 0.05 was considered statistically significant.

Results :

A total of 556 premenopausal female patients (395 smoking and 191 control) were included in this study. The
mean age of the patients was 33.6±8.5 years. The comparison of the groups according to the demographics
and the clinical characteristics was given in Table 1. The total FSFI score was significantly lower in the
smoking group [21.5 (min:14.4-max:28.69) and 28.9 (min:17.7-max:32.8); p<0.001 respectively]. The rate of
FSD was significantly higher in the smoking group when compared with control group (86.0% vs 32.5%;
p<0,001). Also all of the sub-domain scores of the FSFI questionnaire and the SF-36 questionnaires were
found to be statistically lower in the smoking group (Table 1). A significant negative correlation between the
duration of smoking and FSFI total scores was found in smoking group (r=-0.633, p<0.001). A statistically
significant strong negative correlation was found between the duration of smoking and sexual satisfaction
(r=-0.640, p<0.001). However, there was a statistically significant but weak correlation between other FSFI
sub-domain scores and duration of smoking (Table 2). Also a week correlation was detected between the
duration of smoking and the SF-36 sub-domain scores; and between the FSFI total score and SF-36 sub-
domain scores (Table 2).

The rate of FSD was significantly decreased after nine months smoking cessation (86% to 35.1%; p<0.001).
There were statistically significant improvements after cessation smoking in total FSFI score and FSFI sub-
domain scores including desire, arousal, lubrication, orgasm, sexual satisfaction and pain (Table 3). Smoking
cessation also caused statistically significant improvements in SF-36 sub-domain scores, especially in physical
role and emotional role sub-domains (Table 3).

Discussion:

While there are many studies in the literature showing the positive effects of smoking cessation on ED in
men,10 there are very few studies showing the relationship between FSD and smoking,11 and moreover, there
are no studies investigating the effect of smoking cessation on FSD.

Sexual activity is process including desire, desire, arousal, lubrication, orgasm and satisfaction follows each
other in women. Many psycho-physiological mechanisms such as hormonal, vascular and neural play a role
in this process.14 Risk factors that lead to decreased blood flow of female external genital organs cause im-
pairment in the arousal and lubrication phases. Disruption in these stages can cause dyspareunia, preventing
sexual intercourse from reaching orgasm and satisfaction, and may lead to FSD. There are studies in the
literature showing that clitoral vascularization and clitoral tissue perfusion are associated with FSD in he-
althy women.15,16 It has been revealed that smoking, which is one of the main risk factors of cardiovascular
and cerebrovascular diseases, decreases genital vascularization.15-17Also, the anti-estrogenic effect of smoking
causes a decrease in estrogen levels, which leads to a decrease in blood flow of the genital organs.15-17 The
reduction in genital vascularization (especially the impairment of the clitoral tissue perfusion), negatively
affects the arousal and lubrication phases, which are very important for orgasm and satisfaction.18 Coppalo
et al. demonstrated that clitoral tissue perfusion was worse in women with FSD according to FSFI total
scores.16 However, no difference was found between the groups in terms of smoking.16 Choi et al. showed that
women who had a smoking history, had lower FSFI total score and sub-domain scores than women who did
not smoke.11Similarly, in our study, we demonstrated that there was a significant decrease in the total scores
of the FSFI questionnaire and especially in the arousal and lubrication domain scores in smoking patients.

In this study, it was shown that there is an inverse relationship between smoking duration and total FSF
scores and sub domain scores. Choi et al. demonstrated that there was a dose-response relationship between
smoking and FSD.11 They found that higher cumulative smoking (package years) was related to lower total
FSFI score.11 The findings of this study and our study may be important in terms of showing that the effects
of smoking on female sexual functions are time and dose dependent.
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There are studies in the literature that show that the deterioration in women’s sexual health for various
reasons, affects the QOL of women. It has been demonstrated in studies conducted in women with depression,
menopause, and salpingo-oophorectomy to reduce the risk of breast cancer that FSD has a negative impact
on QOL.19-21 Goldenberg et al showed that there was a negative relationship between smoking and QOL
and that this relationship was directly proportional to the number of cigarettes smoked.22 In this study, we
demonstrated that smoking causes FSD and negatively affects the QOL in all sub-domains. We also showed
that there was a relationship between severity of FSD and QOL sub-domain scores. It can be deduced from
the findings of our study that, smoking both negatively affects the QOL by causing FSD and that smoking
has a direct negative effect on QOL. In addition, it can be deduced that smoking cessation may lead to
improvement in FSD, thus both the improvement in FSD and the elimination of the negative effect caused
by smoking can increase the QOL.

Although there are studies evaluating the effect of smoking cessation on QOL in the literature, there are
no studies investigating the effect of smoking cessation on FSD.23,24 In this study, unlike the literature,
changes in FSD and QOL in female smoking patients after smoking cessation were evaluated together.
Our results showed that smoking cessation significantly improved both FSFI total and sub-domain scores
and SF-36 sub-domain scores especially physical and emotional role subdomain scores. The reasons for the
improvement in FSD after smoking cessation may be the increase in blood flow in the genital area, especially
in the vagina and clitoral tissue; the decrease in oxidative stress, and the disappearance of the anti-estrogenic
effects of smoking. As a result of these pathophysiological improvements, the increase in blood supply in the
vagina and clitoral tissue can lead to an improvement in arousal and lubrication and resulting ease of reaching
orgasm and satisfaction. Also, improvement in lubrication may prevent pain during sexual intercourse. These
improvements mentioned above may also explain the improvement in FSD and thus the improvement in QOL,
as shown in the results of our study.

In this study, the positive effects of smoking cessation were mostly observed in the arousal, lubrication and
orgasm sub-domains of the FSFI questionnaire and in the sub domains of the SF-36 questionnaire where
the physical and emotional role problems were evaluated. According to these results, it can be concluded
that FSD, which is in the arousal, lubrication and orgasm stages, causes physical and emotional problems in
women and impairs the QOL.

Limitation:

Our study has some limitations. The main limitation of this study was its dependence on only the results of
questionnaires. Another limitation may be that the status of the partners involved in the sexual activities
of the women participating in the study was not questioned. However, the strength of this study is; it is the
first study in the literature evaluating the effects of smoking cessation on FSD and QOL.

Conclusions:

In conclusion, according to the results of our study, it was revealed that smoking negatively affected FSD and
QOL when compared to healthy non-smoking women, and smoking cessation caused significant improvements
in FSFI and SF-36 scores in these women after 9 months.

Conflict of interest: none declared
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Table 1: Comparison of demographics and clinical characteristics, FSFI and SF-36 domain scores between
the smoking and control groups

Control group N=191
Smoking group
N=365 P value

Demographic data Demographic data Demographic data Demographic data
Age (year) mean±SD 33.0±8.0 34.0±8.7 0.153
BMI (kg/m2)
mean±SD

26.4±4.3 27.5±4.6 0.008

Smoking duration
(package year)
mean±SD

- 14.3±13.1 -

Comorbidity n(%) Yes
No

44 (23.0%) 147 /77.0%) 99 (27.1%) 266 (72.9%) 0.295

Hypertension n(%) 36 (18.8%) 88 (24.1%) 0.157
Diabetes mellitus n(%) 19 (9.9%) 28 (7.7%) 0.360
Coronary artery
disease n(%)

20 (10.5%) 52 (14.2%) 0.208

Alcoholn(%) Yes
No

17 (8.9%) 174 (91.1%) 29 (7.9%) 336 (92.1%) 0.698

Use psychotropic
medicationn(%) Yes
No

23 (12.0%) 168 (88.0%) 48 (13.2%) 317 (86.8%) 0.710

Marital status n(%)
Married Divorced

188 (98.4%) 3 (1.6%) 362 (99.2%) 3 (0.8%) 0.418

Education level n (%)
Primary and secondary
school
High school
Collage and higher
education

38 (19.9%) 75 (39.3%) 78
(40.8%)

93 (25.5%) 149 (40.8%)
123 (33.7%)

0.174

FSFI domain score FSFI domain score FSFI domain score FSFI domain score
Desire median
(min-max)

4.2 (2.4-4.8) 3.0 (1.2-4.2) <0.001

Arousal median
(min-max)

4.2 (2.7-6.0) 2.7 (1.8-4.8) <0.001

Lubricationmedian
(min-max)

5.4 (2.7-6.0) 3.9 (2.1-6.0) <0.001
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Control group N=191
Smoking group
N=365 P value

Orgasm median
(min-max)

5.2 (2.4-6.0) 3.6 (2.4-5.2) <0.001

Sexual Satisfaction
median (min-max)

4.8 (2.4-6.0) 4.0 (2.4-5.2) <0.001

Pain median
(min-max)

4.0 (3.2-5.2) 3.6 (2.4-5.6) <0.001

Total FSFI score
median (min-max)

28.9 (17.7-32.8) 21.5 (14.4-28.6) <0.001

FSD n (%) Yes
No

62 (32.5%) 129 (67.5%) 314 (%86.0) 51 (%14.0) <0.001

SF-36 domain score SF-36 domain score SF-36 domain score SF-36 domain score
Bodily pain median
(min-max)

100.0 (67.5-100.0) 67.5 (22.5-100.0) <0.001

Social functioning
median (min-max)

87.5 (50.0-100.0) 50.0 (12.5-100.0) <0.001

Physical function
median (min-max)

100.0 (60.0-100.0) 70.0 (0.0-100.0) <0.001

Role physical median
(min-max)

100.0 (25.0-100.0) 25.0 (0.0-100.0) <0.001

Role emotional median
(min-max)

100.0 (0.0-100.0) 33.3 (0.0-100.0) <0.001

Vitality median
(min-max)

60.0 (30.0-100.0) 35.0 (0.0-80.0) <0.001

Mental health median
(min-max)

76.0 (48.0-88.0) 56.0 (12.0-84.0) <0.001

General health median
(min-max)

60.0 (35.0-90.0) 35.0 (0.0-90.0) <0.001

BMI, Body Mass Index; FSFI, Female Sexual Function Index; FSD, Female Sexual Dysfunction; SF-36,
Short form-36; Student T test and Mann-Whitney U Test for continuous variable and Chi-square test for
categorical variable.

Table 2: Evaluation of correlation between FSFI scores, SF-36 scores and duration of smoking

FSFI
sub-
domain Desire Arousal Lubrication Orgasm

Sexual
Satis-
faction Pain

Total
FSI

Smoking
duration
(package
year)

r=-0.491
p<0.001

r=-0.396
p<0.001

r=-0.576
p<0.001

r=-0.463
p<0.001

r=-0.640
p<0.001

r=-0.365
p<0.001

r=-0.633
p<0.001

SF-36
sub-
domain

Bodily
pain

Social
func-
tioning

Physical
func-
tion

Role
physi-
cal

Role
emo-
tional

Vitality Mental
health

General
health

Smoking
duration
(package
year)

r=-0.225
p<0.001

r=-0.261
p<0.001

r=-0.136
P=0.009

r=-0.200
p<0.001

r=-0.201
p<0.001

r=-0.302
p<0.001

r=-0.358
p<0.001

r=-0.331
p<0.001
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FSFI
sub-
domain Desire Arousal Lubrication Orgasm

Sexual
Satis-
faction Pain

Total
FSI

Total FSFI
score

r=0.280
p<0.001

r=0.312
p<0.001

r=0.249
P=0.009

r=0.267
p<0.001

r=0.232
p<0.001

r=0.330
p<0.001

r=0.364
p<0.001

r=0.417
p<0.001

FSFI, Female Sexual Function Index; Pearson Correlation was used.

Table 3: The effects of smoking cessation on FSI and SF-36 domain scores

During smoking After cessation Pvalue

FSI domain score
Desire median
(min-max)

3.0 (1.2-4.2) 4.2 (2.4-4.8) <0.001

Arousal median
(min-max)

2.7 (1.8-4.8) 4.2 (2.7-5.4) <0.001

Lubricationmedian
(min-max)

3.9 (2.1-6.0) 5.4 (2.7-6.0) <0.001

Orgasm median
(min-max)

3.6 (2.4-5.2) 5.2 (3.2-6.0) <0.001

Sexual Satisfaction
median (min-max)

4.0 (2.4-5.2) 4.8 (2.4-6.0) <0.001

Pain median
(min-max)

3.6 (2.4-5.6) 4.0 (3.2-5.2) <0.001

Total FSI score median
(min-max)

21.5 (14.4-28.6) 28.7 (17.7-32.6) <0.001

FSD n (%) Yes
No

314 (86.0%) 51 (14.0%) 128 (35.1%) 237 (64.9%) <0.001

SF-36 domain score
Bodily painmedian
(min-max)

67.5 (22.5-100.0) 100.0 (67.5-100) <0.001

Social
functioningmedian
(min-max)

50.0 (12.5-100.0) 87.5 (50.0-100.0) <0.001

Physical
functionmedian
(min-max)

70.0 (0.0-100.0) 100.0 (60.0-100.0) <0.001

Role physical median
(min-max)

25.0 (0.0-100.0) 100.0 (25.0-100) <0.001

Role emotionalmedian
(min-max)

33.3 (0.0-100.0) 100.0 (0.0-100.0) <0.001

Vitalitymedian
(min-max)

35.0 (0.0-80.0) 60.0 (30.0-100.0) <0.001

Mental healthmedian
(min-max)

56.0 (12.0-84.0) 72.0 (48.0-88.0) <0.001

General healthmedian
(min-max)

35.0 (0.0-90.0) 60.0 (35.0-90.0) <0.001

FSFI, Female Sexual Function Index; FSD, Female Sexual Dysfunction; SF-36, Short form-36; Wilcoxon test

8



P
os

te
d

on
A

ut
ho

re
a

15
O

ct
20

20
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

27
86

59
.9

63
54

13
4/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

was used comparison of variables before and after smoking cessation.
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