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Abstract

of questions regarding employment, whether respon-

Objectives: To identify whether the coronavirus

dents lived with a partner or other family members, the

infection had a negative influence on female sexual

time spent seeking pregnancy and previously assisted

function of infertile women living in North-East Italy.

reproductive technology treatments and of the selfreported validated Italian Female Sexual Function Index

Methods: A survey was submitted during SARS-CoV-2

questionnaire. A cut-off total score of ≤ 26.55 has been

pandemic to 570 infertile women. The survey consisted used for diagnosis of female sexual dysfunction.
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Results: The survey response rate was 17.8%. The

condition affecting 8-12% of couples in developed

mean intercourse frequency during SARS-CoV-2

countries [4] and it causes negative emotions [5] and

pandemic was >10 times month in 12.7%, 5-10 times

psychological distress and may hamper the marital

month in 35.3%, 5-10 times month in 38%. The total

relationship

median FSFI score was 27.4. A positive correlation has

dysfunction is known to affect infertile women and all

been shown between intercourse frequency and

sexual domains are affected, in particular lubrication,

occupation, living with a partner or other family

orgasm, and satisfaction [7-9]. It seems quite reasonable

members, the time spent seeking a pregnancy and

that during SARS-CoV-2 pandemic, infertile women

previous

No

faced stress and anxiety due to both fear of virus

significant difference was seen regarding the type of

infection and infertility issues. The aim of the study is to

treatment.

assess female sexual wellbeing through the Italian

assisted

reproductive

treatments.

and

sexual

wellbeing

[6].

Sexual

validated Female Sexual Function Index (FSFI) test in a
Conclusion: Most women scored well in sexual

population of infertile women during SARS-CoV-2

domains during SARS-CoV-2 pandemic. Indeed, as a

pandemic. To the best of our knowledge, this is the first

consequence of their infertility, they seem to have a

original article combining sexual dysfunction rising

better coping strategy than the general population.

from both infertility and SARS-CoV-2 pandemic.

Keywords: Covid-19; Female Sexual Dysfunction;

2. Materials and Methods

Italian Female Sexual Function Index; Infertility

The aims of this study were: (a) to identify whether the
SARS-CoV-2 pandemic had a negative influence on

1. Introduction

female sexual function of infertile women living in

Novel 2019-Coronavirus (SARS-CoV-2) pandemic

North-East

became widespread from February 2020 and many

employment, cohabitation with a partner or other family

countries all over the world implemented unprecedented

members, the time spent seeking pregnancy and

strict quarantine measures. In the post-peak infection,

previously assisted reproductive technology (ART)

containment measures continue to be operative to

treatments could contribute in coping stress during

reduce the risk of new outbreaks. These contagion

SARS-CoV-2 pandemic. This is an observational study

prevention measures have caused significant adverse

of infertile women enrolled in a longitudinal research

effects to people’s physical health and lives due to

cohort at a single academic center. All infertile women

isolation and anxiety created by the fear of contracting

who attended IVF Unit at Padua University Hospital in

the SARS-CoV-2 infection [1]. Posttraumatic stress

the north-east Italy between January 2017 and

disease and impairment in sleep quality have been

December 2019 (570 women) and met the inclusion

linked to the virus infection with a significant

criteria were enrolled. As questions of the questionnaire

prevalence in the female population [2]. Women also

concern the four weeks preceding the compilation of the

seem to face other peculiar sexual issues. Despite an

same, the time to answer the survey started on the 1

increase in sexual desire and sexual intercourse

April 2020 and ended on 1 May 2020, covering the

frequency during this pandemic, an increase in

month during which there was the peak of SARS-CoV-2

menstrual disorders and a decrease in sexual well-being

infections in Italy and the implementation of the strictest

have also been reported [3]. Infertility is a detrimental

restriction measures. Inclusion criteria were: infertile
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explore

whether
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women age between 18 and 50 years and completion of

domains [11]. Cluster analysis (Ward’s method) was

the survey. This study was exempt from the approval of

used as an additional exploratory technique in order to

the ethical review committee, because the procedure

find grouping among patients, according to answers to

was part of the healthcare assistance protocol provided

FSFI questionnaire. For all the statistical evaluations, a

to infertile women. All subjects provided their consent

P<0.05 was considered statistically significant.

prior to their participation in the study. All patients were
asked to fill in a short anamnestic questionnaire and to

3. Results

complete the self-reported Italian validated version of

The survey response rate was 17.8% (101/570); 101

the FSFI questionnaire. The questionnaire allows us to

women completed the questionnaire and were included

obtain individual domain scores and full-scale scores up

in

to 36), with higher scores indicating better female

participants are reported in Table 1. At the time of the

sexual function [10, 11]. A cutoff score of 26, 55 has

survey, median age was 36.9 years (26 - 50) and 81.4%

been used to diagnose sexual dysfunction. The test,

were Italian. 59.8% of the participants were born in

which includes 19 questions, assesses sexual function

Veneto, a region of north east Italy where the in vitro

during a 4-week period on a 5-point scale with excellent

fertilization center is located and one of the most

psychometric properties and evaluates six domains

affected by SARS-CoV-2. 84.3% of the women are

including

orgasm,

employed. Among employed women (86), 14.7% work

satisfaction and pain [12]. Each domain has his own

in healthcare. Partners are employed in 94.1% and 5.2%

impact on the final score.

work in healthcare. In the four weeks preceding the

desire,

arousal,

lubrication,

the study.

Baseline characteristics of study

compilation of the questionnaire, most of the women
2.1 Data analysis

lived only with their partner (76.5%), 22.5% also lived

The statistical analysis was performed using JMP®

with other family members and 1% lived alone.

Version Pro 14 software for Windows (SAS Institute

Infertility duration mean is 4.7 ± 3.7 years. At the time

Inc, Cary, NC, USA) and Microsoft Excel 365, Version

of the survey, participating women had already

2004. The Shapiro–Wilk W test was used to check the

performed an ART treatment in 52.9%, in particular

normality of the quantitative variables. Quantitative data

13.7 % performed timed intercourse, 19.6% intrauterine

are expressed as median (with min-max values).

insemination and 66.7% IVF treatment. The mean

Qualitative data are expressed as frequencies and

intercourse frequency during SARS-CoV-2 pandemic

percentages.

quantitative

was >10 times month in 12.7%, 5-10 times month in

variables were obtained with Wilcoxon/Kruskal-Wallis

35.3%, 5-10 times month in 38%, 1-2 times month in

non-parametric

9%, and less than once month in 4% of cases.

Comparisons

Comparisons
performed

test
between

with

or

between

Mann–Whitney
qualitative

Pearson’s

U

test.

variables

were

chi-square

test.

The

3.1 Female Sexual Function Index domains and total

relationships between variables was explored with

FSFI score

Spearman’s ρ non-parametric correlation coefficient.

A cut-off total score of ≤ 26.55 has been used for the

The non-parametric multivariate method of Principal

diagnosis of female sexual dysfunction [10]. Forty-three

Component Analysis was also used to assess any

women (42.57%) showed a total score of lower than

relationships among answers from FSFI questionnaire,

26.55 in our study. The entire cohort showed a FSFI

considering answers from each item, or grouped as

score divided per domain as described in Table 2. The
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total FSFI score distribution shows a tri-modal pattern

frequency has been correlated to patient characteristics

(Figure 1). Spearman’s and Mann-Whitney analysis has

(Supplement file 1). A positive correlation has been

been performed in order to find the correlation between

shown between intercourse frequency and occupation (P

general features and FSFI items. All domains were

0.003), living with a partner or other family members (P

significantly correlated to intercourse frequency (Table

0.0306), the time spent seeking a pregnancy (P < 0.001)

3). Desire domain significantly correlated with age (p

and previous ART treatments (P 0.044). However, no

0.02), arousal domain significantly correlated to

significant difference was seen regarding the type of

women’s work occupation (p 0.02), lubrication domain

ART treatment. Total domain and answer distribution

significantly correlated to age (p 0.05) and women’s

for every patient involved in the study are shown in

occupation (p 0.04), and pain domain significantly

Figure 2. Graphically, a blue spot means lower scores

correlated to presence of family members (p 0.02)

and a red spot higher scores.

(Table 3). Related to general features, intercourse

Parameter

Median or frequencya

Age (y)

36 (26-50)

Infertility duration (months)

48 (12-288)

Country of origin (Italy/abroad)

82/19 (81%/19%)

Job (yes/no)

86/15 (85%/15%)

Healthcare worker (yes/no)

14/87 (14%/86%)

Partner’s job (yes/no)

96/5 (95%/5%)
b

Partner is a healthcare worker (yes/no)

5/95 (5%/95%)

Cohabitants (alone/with partner only/with partner and other family

1/77/23 (1%/76%/23%)

members)
Family membersb (parents or relatives/children/children and

8/14/1 (35%/61%/4%)

parents or relatives)
PMA treatmentsb (yes/no)

49/52 (49%/51%)

b

Treatment type (timed intercourse/IUI/FIVET-ICSI)

7/10/34 (14%/20%/66%)

Intercourse frequencyc (level 0/1/2/3/4)

4/9/39/36/13 (4%/9%/38%/35%/13%)

a

Quantitative variables are expressed as median (in parentheses are min-max values). Qualitative values are expressed as

frequencies (in parentheses are percentages).
b
c

Some data are lacking.
Intercourse frequency was categorized as level 0: <1 once/month; level 1: 1-2 times/month; level 2: 2-5

times/month; level 3: 5-10 times/month; level 4: >10 times/month.

Table 1: General characteristics of the cohort (n=101).
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FSFI Domain

Item number

Median score (range)

Desire

1,2

4.2 (0.6-5.4)

Arousal

3,4,5,6

4.2 (0-5.7)

Lubrification

7,8,9,10

5.1 (0-6)

Orgasm

11,12,13

4.8 (0-6)

Satisfaction

14,15,16

4.8 (0-6)

Pain

17,18,19

5.6 (0-6)

Total score

1-19

27.4 (0.6-34.8)

Table 2: Domain scoring obtained with FSFI in the considered cohort.

Figure 1: The total FSFI score distribution.

P for the considered parameters in the cohort
FSFI
Domain

Age

a

b

Job

Healthc-

Partne

Partner is

are

r’s

a healthca-

worker
0.016

0.20

8*

86

0.198

0.01

3

95*

Lubricat

0.048

0.04

ion

3*

03*

0.277

0.15

4

36

Satisfact

0.141

0.09

ion

1

51

0.724

0.15

4

46

Desire

Arousal

Orgasm

Pain

b

b

job

re worker

0.3062

0.3825

0.6515

0.0686

0.8302

0.5229

b

Cohab
itantsc

Family

PMA

Treat

Intercour

membe

treatm

ment

se frequ-

c

b

rs

ents

0.0715

0.2396

0.3854

0.5332

0.2716

0.2737

0.7515

0.9316

0.6459

0.4417

0.1514

0.816

0.4126

0.7691

0.3976

0.3831

0.1904

0.9731

0.8069

0.698

0.3347

0.1844

0.4016

0.5242

0.3055

0.8335

0.3299

0.3368

0.0203*

0.298
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type

c

0.483
2
0.220
5
0.255
2
0.136
7
0.620
1
0.637
2

encyc
0.0013*

0.0002*

0.0007*

0.0003*

<.0001*

0.0016*
30
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Total

0.137

0.06

7

91

0.3262

0.8813

DOI: 10.26502/fjwhd.2644-28840058
0.4931

0.2077

a

P according to Spearman’s ρ non-parametric correlation coefficient.

b

P according to Mann-Whitney U or c Kruskal-Wallis non-parametric tests.

0.1074

0.7603

0.172
9

<.0001*

* denotes a statistically significant value when P<0.05.

Table 3: Significance levels (P) of relationships between various parameters and FSFI domains.

Figure 2: shows total domains and answers distribution for every patient involved in the study. Graphically, blue
spot means lower scores and red spot higher scores.
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Parameter

P for Intercourse frequencyc

Agea (y)

0.7733

Jobb

0.0028*

Healthcare worker

b

0.3464

Partner’s jobb

0.1553

Partner is a healthcare worker

b

0.2377

b

Cohabitants

0.0306*

Family members

b

0.5093
b

Pregnancy seeking time

0.0008*

PMA treatmentsb

0.0438*

b

Treatment type

0.1317

a

P according to Wilcoxon/Kruskal-Wallis non-parametric test.

b

P according to Pearson’s chi-square test.

c

Intercourse frequency was categorized as level 0: <1 once/month; level 1: 1-2 times/month; level 2: 2-5 times/month; level 3: 5-

10 times/month; level 4: >10 times/month.
* denotes a statistically significant value when P<0.05.

Table 4: Significance levels (P) of statistical evaluation of any relationships between Intercourse frequency and
various parameters considered in the cohort.

4. Discussion

young

This study evaluated the effects of SARS-CoV-2

significantly higher psychological distress. Moreover,

pandemic on sexual dysfunction in infertile women

according to International Societies, all scheduled ARTs

through a validate questionnaire. Our findings indicate

have been delayed during SARS-CoV-2 pandemic in

that sexual dysfunction was low among infertile women.

order to avoid the infection spreading and because the

On average, they achieved good results in all

real impact of SARS-CoV-2 on early phases of

investigated domains in the considered time frame.

pregnancy was not known yet. This implies a delay in

Sexual intercourse carried out to achieve pregnancy,

obtaining a pregnancy for couples who would like to

often tied to the timing of ongoing treatments, can have

have one as soon as possible and a situation of

a psychological impact and cause sexual dysfunction.

uncertainty about the possible effects of this new virus

Furthermore, when there is long-lasting infertility or

on the fetus. For couples who are looking for a child,

pregnancy can be achieved only through ART

infertility is an event that has a strong detrimental

treatments, there is a decrease in the frequency of sexual

emotional impact. Moreover, ARTs worsen mental

intercourse and a higher incidence of sexual dysfunction

distress and are related to higher levels of depression,

[13]. Female sexual dysfunction has a negative role on

anxiety and distress. Conflicting results were obtained

quality of life and this can worsen depressive symptoms

by evaluating the impact of these symptoms on the

[6]. The strict quarantine has kept a large number of

probability of getting pregnant. Psychosocial distress

people in isolation and has brought psychological stress.

could however worsen the outcome of ART treatments

According to a study focusing on a Chinese population,

[14]. Surprisingly our results show a positive situation,
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the median total score of the FSFI is comparable to the

[20]. The study sample, however, is made up of women

general population [15]. Only less than the half of the

with fertility issues, the increase in age could therefore

participants (42.57%) in our study showed results that

be a variable related to the increase in the desire for

may be considered at risk for sexual dysfunction. This is

motherhood, which could explain a greater sexual

an unexpected result because many studies show that

desire, accompanied by a greater lubrication before and

infertility has a significant role in sexual dysfunction

during sexual intercourse. Despite the median age of

[16] A study showed that out of 500 patients, of which

participants suffering from infertility being 36, lower

267 (53.4%) were suffering from infertility while 233

than usual cohorts, only 25% of the women are older

(46.6%) were fertile women, out of infertile females

than 41 and this could be another explanation for the

63.67% patients had sexual dysfunction as compared to

high correlation.

46.35% of fertile females [17]. A recent review [18]
showed that most studies confirmed the negative effects

The frequency of sexual intercourse correlates with all

of infertility on couples’ sexuality.

the domains. This means that the more the woman
experiences sexual intercourse with desire, arousal,

The main result of the study is that infertile couples

lubrication, satisfaction, orgasm and less pain, the more

during SARS-CoV-2 period show a good level of sexual

frequent sexual intercourse, or vice versa, statistically

function. A study that analyzed sexual behavior during

we are unable to describe the direction of correlation.

SARS-CoV-2 reports a lower total FSFI score during

The analysis of the relationship between the intercourse

the last pandemic than before, but above all it shows

frequency and the characteristics of the sample shows

much lower total scores than those obtained in the

positive and significant correlations between this

present study: FSFI scores before the pandemic

variable and being a worker, having other people living

compared with scores during the pandemic were 20.52

at home, more time spent seeking a pregnancy and

and 17.56 (P=0.001) [3]. We may hypothesize that a

participation to ART’s treatments. Women with these

high sexual function score in infertile couples during

characteristics are those who report a higher frequency

such a period of distress may be explained because

of sexual intercourse. The distribution of total scores

these couples already used to live a stressful situation

calculated on the FSFI questionnaire shows that three

due to infertility that has perhaps led them to develop

different values appear with the maximum frequency in

coping strategies that are protective against further

the distribution of data (three modes). This means that

stressful events; also, in this period people have spent

the participants were observed in three very different

much more time at home. Some FSFI domains have

ways, we have a median with a low value, towards the

positive significant correlations with the general

left end of the distribution, probably made up of the

characteristics of the cohort. The age variable has

group of women who had extremely low total score

significant positive correlations to the desire and

(Figure 1), these are probably the women who indicated

lubrication domains. In literature we find contrary data,

an absent/almost absent sexual activity, their results are

usually low sexual desire is strongly influenced by age

much lower than the first quartile (75% of the

[19]; according to one of the largest probability studies

participants have a total score higher than 23.375). The

focused on women's sexual function, low sexual desire

second curve represents another group of women who

is experienced by the majority (75%) of older women,

have a low total score, even lower than the first quartile

39% of women aged 45-64, and 22% of younger women

and therefore lower than the cut-off, which includes a
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group of women who are possibly at risk of sexual

low levels of pain during sexual intercourse, indicating

dysfunction and may be women who had sexual

an absence of any sexual dysfunction in most of the

intercourse less frequently. Most of the participants

patients.

gather around the third mode, perhaps the last group of
the trimodal distribution includes women who had
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sexual intercourse more frequently. This last data allows

None of the authors have any conflicts of interest to

us to observe that most of the participants obtained a
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total score ranging from 23.375 to a maximum score of
34.8. This group therefore includes some women
considered at risk and women with good sexual
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