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ABSTRACT

Background: Several trials have reported on the impact of social restrictions due to SARS-CoV-2 (COVID-19)
pandemic on sexual function and psycho-physical well-being. However, data showing modifications of these out-
comes over time and at the end of lock-down are scant.
Aim: We investigated the longitudinal changes in sexual function during social restrictions for COVID-19 pan-
demic in Italy.
Methods: A web-based survey was administered to Italian citizens of legal age via social networks. The Beck
Depression Inventory Primary Care, the General Health Survey, Female Sexual Function Index, International
Index of Erectile Function, UCLA Loneliness Scale-version 3 questionnaires were used to test mental, physical
and sexual well-being. The questionnaires were administered at the beginning of the lockdown (T0), 15 days
from the first assessment (T1) and 1 month after the end of the restrictions in 2020 (T2).
Outcomes: Descriptive statistics and multiple regression analysis were applied to investigate changes in sexual
function over and at the end of social restrictions.
Results: Data were available for 2543 people (47.2% of men; 43.4% women; 9.4% undefined). Mean age was
48.3 § 15.1 years for males and 43.9 § 13.4 for females. Overall, 2.6% reported depressive symptoms according
to Beck Depression Inventory Primary Care, 7.4% reported a high level of UCLA loneliness and 19.4% low lev-
els of general mental health. Mild to severe erectile dysfunction was reported by 59.1% of men at T0, while
68.4% of women reported sexual dysfunction. Sexual function levels remain generally unchanged at further fol-
low-up over the social restriction time period (T1), although those who were sexually active at baseline showed a
decrease in sexual function scores. At T2, there was an overall improvement in sexual function scores with a rate
of severe erectile dysfunction decreasing from 37.1% to 24.1% from T0 to T2 among males and a significant
decrease of female sexual dysfunction from 68.4% to 51.2%.
Clinical Implications: Young individuals and those with good mental and physical health were more likely to
improve sexual function at the end of social restrictions.
Strengths & Limitations: Valid and reliable questionnaires and longitudinal approach design represent
strengths; a large but convenient sample and lack of pre-pandemic baseline data represent limits.
Conclusion: Social restrictions due to COVID-19 pandemic led to an increase in sexual dysfunctions in both
genders. However, these conditions appeared temporary since an overall improvement was observed at the end of
lockdown and especially in younger individuals with higher psycho-physical well-being. Vedovo F, Capogrosso
P, Di Blas L, et al. Longitudinal Impact of Social Restrictions on Sexual Health in the Italian Population. J
Sex Med 2022;19:923−932.
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INTRODUCTION

A novel coronavirus pneumonia was first identified in Wuhan
City and referred to as severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) by the World Health Organization, on
December 31, 2019. On March 10, 2020, general social distanc-
ing rules were applied with a general lock-down in the whole
Italy. The COVID-19 pandemic was the first in Europe in the
contemporary age.

The psychological and sexual impact of these restrictions and
the consequent concerns due to the changes in daily habits and
interpersonal relationships have been widely investigated. Studies
conducted so far, both in Italy and in other countries, have
revealed above all a reduction in the frequency of sexual inter-
courses and an expansion of the sexual repertoire by incorporat-
ing new activities.1−9 Being younger, living alone, and feeling
stressed and lonely were all related to experiencing novel habits
such as sexting, new sexual positions, and sharing sexual fanta-
sies.5 In this scenario and in line with the previous literature,
female participants experienced higher anxiety and depressive
levels compared to men, with a negative impact on their sexual
desire.2,3

However, most of the studies published to date are cross-sec-
tional surveys that report the effect of quarantine using a single
timing of assessment, without the possibility to understand
changes of psychological distress and sexual function from base-
line or even longitudinally over the lock-down period and even
more important, they do not allow to evaluate the eventual
recovery of sexual function at the end of the social restrictions.
Moreover, a limitation of many of the data published so far is the
use of non-validated questionnaires, which makes the conclu-
sions of these studies poorly generalizable.2,8,10 Another critical
issue is the deviation from the recommended standard for con-
duction and reporting web-based survey, which may have
affected the quality of these researches.11 Overall, such data lead
to speculative conclusions which may not reflect the real social
impact of this pandemic.2−4,8

Collecting valid data about the psycho-sexual effects of the
COVID-19 outbreak is important, not only to understand the
related pandemic changes but also to have useful information to
design policy and health responses that reduce conditions of vul-
nerability.

For these reasons we designed a longitudinal study and
administered validated questionnaires, with the aim of observing
self-reported sexual function in a representative sample of the
Italian population, during and after the first lock-down in 2020.
MATERIAL AND METHODS

Study Design and Sample
Participants were Italian citizens of legal age recruited for a

study on “General and Sexual Health during quarantine” on the
23rd of March through advertisements on local newspapers,
2

television news, Twitter, Instagram and Facebook groups. The
survey begun with a cover letter, which described the format of
the study and included informed consent and privacy policy and
was sent to inhabitants from all regions of Italy in order to avoid
local biases in their responses. The study was approved by the
ethical institutional review board (protocol number N.O. 104/
2020) and it was sponsored by the Societ�a Italiana di Andrologia.
The survey was designed in accordance to the Checklist for
Reporting Results of Internet E-Surveys12 and collected demo-
graphic, social and medical information: age, region of residence,
gender identity, educational level, sexual orientation, marital sta-
tus, tobacco and alcohol consumption, drug therapy, comorbid-
ities, COVID positivity, hospitalized relatives for COVID,
workplace (home/office), quarantined alone or with family mem-
bers.
Questionnaires
To assess the psychological and sexual well being of the

participants the Italian versions of the Beck Depression
Inventory Primary Care (BDI-PC),13 the General Health
Survey (SF-36),14−17 the Female Sexual Function Index
(FSFI),18−20 the International Index of Erectile Function-15
(IIEF)21 and the UCLA Loneliness Scale-version 3 question-
naires (UCLA LS3)22,23 were web-based administered.

Both genders filled the BDI-PC, UCLA-3 and SF-36 ques-
tionnaires. The BDI-PC is a 7-items tool to screen depression by
focusing on symptoms of sadness, pessimism, failure, loss of plea-
sure, self-dislike, self-criticalness and suicidal thoughts. Each
item is rated on a scale ranging from 0 to 3. Scores in the range
of 0 to 3 indicate low depression, 4 to 6 mild depression, 7 to 9
moderate depression and 10 to 21 severe depression.13,24 The
UCLA LS3 is a 20-items self-report measure that evaluates lone-
liness on a 4 point Likert type scale. Nine items are positively for-
mulated and score-reversed to obtain high total values indicating
greater feelings of loneliness (score range: 20−80).22,25 The SF-
36 is a self-report questionnaire assessing generic health status-
with8 domains covering physical, social, emotional and medical
health. Scores on each scale range from 0 to 100, with a score of
100 indicating the highest rating of health.15,16

Female sexual function was investigated by using the FSFI, a
19-items validated tool assessing 6 domains: desire, arousal,
lubrication, orgasm, satisfaction and sexual pain. Weighted scale
scores are summed to obtain a general FSFI score, with higher
scores indicating greater satisfaction. A FSFI total score less than
26.55 has been determined to be the cut-off for considering a
women at risk of sexual dysfunction.18,19,26

Male participants completed the IIEF, a 15-items self-report
instrument designed to evaluate 5 domains of male sexuality:
erectile (EF) and orgasmic function, sexual desire, intercourse
and overall satisfaction. A total score less than 25 in the EF
domain has been proven to be the cut-off for the presence of
erectile dysfunction (ED) with further sub-classification of ED



severity (22−25 mild,17−21 mild to moderate, 11−16 moder-
ate, ≤ 10 severe ED).21

The questionnaires were administered at three time points
over the pandemic period: at the beginning of the quarantine
from March 23 to April 9 (T0), 15 days from the first assess-
ment, from April 6 to April 26 (T1), and 1 month after the end
of the lockdown, from June 4 to June 17 (T2), in 2020. Partici-
pants filled out the questionnaires referring to the last 4 weeks in
phase T0 and the last 2 weeks in phase T1 and T2.

An email address of a designated psychologist was made avail-
able to all participants in case of psychological distress after com-
pleting the questionnaires.
Outcomes
The outcome was to assess changes in sexual function over

time. Moreover, we investigated how well-established risk varia-
bles for social function such as mental and physical health as well
as social distancing, feelings of loneliness, and depression con-
tributed to affect sexual function across time.

In details: baseline data at T0 were analyzed with the aims of
a) describing a reference point picture, and b) reporting the average
profile of those women and men who referred critical levels of sexual
functioning. Data collected at the second time point assessment
(T1) were inspected so as to reveal whether a) a longer lockdown
condition affected sexual functioning and b) who suffered more.
Lastly, the third time-point (T2) was aimed to understand
whether a) living back without restrictive COVID rules positively
impacted sexual functioning, and b) who was still referring critical
levels in sexual functioning.
Statistical Analysis
Baseline. Descriptive statistics were used to report on demo-
graphic characteristics of the entire cohort as well as mean scores
of the study variables and prevalence of sexual dysfunction. Lin-
ear multiple regression analysis was used to examine concurrent
predictors of sexual function levels using the IIEF and FSFI score
as continuous dependent variables. Quantitative independent
variables entered in the regression model were: Age, daily intake
of drugs, BDI-PC, UCLA, SF36 MH and PH scores; qualitative
independent variables entered in the regression model and
dummy coded were: Sexual orientation; COVID Risk areas;
Education; Work condition; Health professional; Engaged in a
stable relationship; Lockdown condition; Psychotropic drugs;
Alcohol assumption; Smokers; Relatives infected by COVID;
children younger than 18 yrs.
Repeated Measurements. We investigated changes across
different measurement occasions in terms of absolute continuity,
rank-order continuity, and individual continuity, in order to
understand how the impact of social distancing on sexual
3

functioning during lockdown itself (T0 to T1 changes) and after
lockdown (T0 and T1 to T2). Of note, the three forms of conti-
nuity are not interchangeable, because each provide a comple-
mentary piece of information. Absolute continuity compares
mean levels of psychometric scores and reveals whether people
remain stable or not over the investigated time period, on aver-
age; we applied ANOVA for repeated measures to test differences
in mean scores between time points, further applying ANOVA
for mixed design in order to inspect interaction effects, that is,
whether different sub-samples reported comparable mean differ-
ences between time points. Rank-order continuity allows to verify
whether inter-individual differences across time remain stable.
We used test-retest correlations to provide a measure of rank-
order stability; according to this test, the higher the correlation,
the higher the stability of inter-individual differences. We further
applied cross-lagged regression analysis in order to investigate
risk factors of sexual function decrease across time. Lastly, indi-
vidual changes were tested by applying the reliable change index,
which allows to find out who has changed his/her scores between
time points beyond random or measurement error, thus repre-
senting a prerequisite for the clinical significance of any change.
RESULTS

Population Characteristics and Questionnaires
Results at the Baseline

The study involved 2692 participants, however, 5.6% of the
questionnaires were incomplete and therefore the final sample at
the T0 assessment included 2543 people: 1202 (47.2%) men
and 1104 (43.4%) women (9.4% did not provide gender infor-
mation). The baseline socio-demographic characteristics are
reported in Table 1. Men were slightly older than women (P ≤
.001) with a mean age of 48.3 § 15.1 years compared to 43.9 §
13.4 for females.

Overall, 78% of the participants declared to have a stable rela-
tionship; 26.2% to have children younger than 18 years; 85.5%
of the responders defined themselves as heterosexual, and among
males 17.5% and among females 27.2% were sexually inactive as
they reported on IIEF and FSFI questionnaires. Of all, 22.9% of
the respondents lived in the worst affected Regions with more
than 4,000 cases of COVID-19 as of March 23, 2020 (Lombar-
dia, Piemonte, Emilia-Romagna, Veneto, and Liguria); the
majority of the respondents were from the Northeast area of
Italy. Although all the educational levels were represented in the
present sample, higher educational levels were over-represented
in comparison with distribution in the Italian population
(ISTAT Census, 2011). As to work conditions, 25.3% reported
that nothing had changed for them, 33.3% had to switch to
smart working, whereas the remaining participants were retired
or had no work position; 18.9% were health professionals. The
majority of the participants spent the restrictive lockdown
together with their partner and/or their children (64.3%),
whereas 17.3% reported to be alone.



Table 1. Descriptive statistics of the study sample at T0, T1 and T2 assessment occasions.

T0 T1 T2

Demographic variables
N 2543 1291 934
Sex
Females 1104 (43.6) 589 (45.6) 418 (44.8)
Males 1202 (47.2) 659 (51.0) 475 (50.9)

Sexually inactive(1)

Females 300 (27.2) 211 (35.8) 107 (25.6)
Males 211 (17.5) 129 (19.6) 63 (13.2)
Partner’s sex
Opposite gender 2173 (85.5) 1149 (89) 754 (80.7)
Same gender 132 (5.2) 64 (5.0) 34 (3.6)
Northeast area 1588 (62.5) 852 (66.0)
COVID High risk Region(2) 582 (22.9) 325 (25.2) 214 (22.4)
Education
Lower level (up to 11 yrs) 248 (9.8) 112 (8.7) 82 (8.5)
Middle level (up to 16 yrs) 1166 (45.9) 577 (44.7) 445 (46.6)
Higher level (Master degree and higher) 1129 (44.3) 602 (46.6) 429 (44.8)

With children younger than 18 yrs 667 (26.2) 312 (24.2) 224 (25.5)
Work Conditions
Unemployed/Retired 1053 (41.4) 554 (42.9) 417 (43.6)
Smart-working 847 (33.3) 448 (34.7) 340 (35.6)
As usual 643 (25.3) 199 (20.8)
Health professional 481 (18.9) 232 (18.0) 143 (15.0)
Stable romantic relationship 1984 (78) 1001 (77.5) 745 (77.9)
Spending Lockdown with
Nobody 447 (17.6) 238 (18.4) 173 (18.1)
Partner and/or children 1655 (64.3) 874 () 633 (66.2)
Relatives or Friends 441 (17.3) 176 (13.6) 150 (15.6)

Health variables
COVID positive relatives 39 (1.5) 20 (1.5) 40 (0.4)
COVID positive participants 17 (0.7) 8 (0.6) 8 (<0.1)
Taking at least 1 drug 973 (38.3) 528 (40.9) 393 (41.1)
Taking psychotropic drugs 79 (3.1) 72 (5.6) 48 (5.0)
Smoker 631 (24.8) 289 (22.4) 196 (20.5)
Daily Alcohol user 410 (16.1) 223 (17.3) 181 (18.9)

Psychosexological variables
IIEF-Erectile Function ≤ 10 raw score 419 (37.1) 232 (35.2) 113 (24.1)
FSFI-Total ≤ 26.55 raw score 646 (68.4) 354 (60.1) 212 (51.2)
BDI-PC Depression ≥ 10 raw score 66 (2.6) 33 (2.6) 26 (2.9)
UCLA Loneliness ≥ 52(3)raw score 211 (7.4) 124 (9.6) 91 (9.7)
SF-36 Mental Health ≤ 35 T score 407 (19.4) 211 (17.7) 126 (14.4)
SF-36 Physical Health ≤ 35 T score 42 (1.9) 26 (2.2) 28 (3.2)

Note. (1) Sexually inactive men were those who reported they had no sexual activity on all the IIEF items 1 to 10; females those who reported they had no sex-
ual activity on FSFI items 3 to 5, 7 to 14, 17 to 19(2) conversely, we defined as sexually active those men who reported they had some sexual activity, on each
of the IIEF items 1 to 10; similarly for women on the FSFI items 3 to 5, 7 to 14, 17 to 19. High risk areas were Lombardia, Piemonte, Veneto, Emilia Romagna,
Liguria. (3) At the baseline, 93rd percentile = 52.
BDI-PC = Beck Depression Inventory Primary Care; FSFI = Female Sexual Function Index; IIEF = International Index of Erectile Function; SF-36 = Short Form
General Health Survey.
As to the health conditions, a marginal but representative per-
centage of the participants reported that themselves (0.7%) or
their relatives (1.5%) were diagnosed and hospitalized as
COVID positive, respectively; 38.3% diagnosed with illness
4

reported to regularly take one drug at least and 3.1% to take psy-
chotropic drugs.

Overall, 2.6% expressed severe BDI-PC depressive symp-
toms, in line with ISTAT report on mental health in Italy, 2015



Table 2. Mean values and test-retest correlations for sexual functioning variables in women and men.

Mean § SD Mean differences (h2) Test-retest correlations

Lockdown period
Post-
lockdown

Lockdown and
post-lockdown
periods

Lockdown
T0 and T1

Lockdown and
post-lockdown
periods

Fisher’s r
to z testT0 T1 T2

N (men) 1128 650 468 381 604 370
IIEF EF 17.11 § 10.90 17.20 § 10.76 20.45 § 10.45 3.47* (0.16) 0.78* 0.69* 2.98*
IIEF OF 6.87 § 4.18 6.88 § 4.19 7.61 § 3.82 0.63* (0.03) 0.62* 0.62* 0
IIEF SD 7.19 § 2.26 6.82 § 2.53 7.08 § 2.49 0.22 (0.01) 0.72* 0.73* -0.32
IIEF IN 5.55 § 5.55 5.49 § 5.48 7.21 § 5.40 1.78* (0.13) 0.77* 0.63* 4.21*
IIEF OS 5.90 § 2.70 5.73 § 2.79 6.56 § 2.72 0.74* (0.11) 0.74* 0.68* 1.83
N (women) 948 570 414 353 526 368
FSFI Desire 3.19 § 1.41 3.22 § 1.53 3.65 § 1.52 0.21* (0.03) 0.76* 0.70* 1.89
FSFI Lubrication 2.67 § 2.57 2.86 § 2.59 3.43 § 2.51 0.65* (0.08) 0.71* 0.62* 2.38
FSFI Orgasm 2.66 § 2.01 2.81 § 2.56 3.40 § 2.48 0.57* (0.06) 0.69* 0.60* 2.27
FSFI Satisfaction 3.20 § 1.75 3.15 § 1.97 3.77 § 2.04 0.55* (0.10) 0.69* 0.61* 2.04
FSFI Pain 2.56 § 2.80 2.85 § 2.83 3.49 § 2.70 0.78* (0.10) 0.72* 0.61* 2.91
FSFI Arousal 2.78 § 2.15 2.77 § 2.47 3.40 § 2.40 0.58* (0.08) 0.70* 0.63* 1.85
FSFI Total 17.06 § 11.64 17.70 § 12.70 20.87 § 12.75 3.53* (0.10) 0.76* 0.65* 3.24*

Note. No mean differences between T0 and T1 assessment occasions were statistically significant, at P ≤ .001. Mean differences between lockdown and
post-lockdown periods were calculated after aggregating T0 and T1 scores (lockdown scores) vs T2 scores (post-lockdown scores). Test-retest correlations
were estimated from r = 1.000 bootstrap replications.
FSFI = Female Sexual Function Index; IIEF EF = Erectile Function; IN = Intercourse Satisfaction; OF = Orgasmic Function; OS = Overall Satisfaction;
SD = Sexual Desire.
*P ≤ .001.
−2017; 7.4% reported high levels of UCLA Loneliness; and
19.4% reached low levels of general mental health.

Table 2 presents mean levels for the male and female partici-
pants’ sexual function at the baseline. The prevalence of severe to
mild ED was 59.1%, with 667 men achieving an IIEF score <
25. More in detail, data showed that 37.1% of men referred
severe ED (IIEF-EF ≤ 10, Table 1), 14.4% reported moderate
ED, 3.8% mild to moderate ED and 5.1% mild ED. A total of
68.4% of women reported a FSFI total score < 26.55 (Table 1),
that is, severe to mild sexual dysfunction.

Concurrent predictors for sexual function were also explored
via multiple linear regression analysis (but see also Table 4 for
Table 3. Baseline data set: multiple linear regression analysis for
predicting IIEF-EF and FFSI total scale scores: standardized beta
values are reported.

IIEF EF FSFI

Age -0.33 -0.34
UCLA Loneliness -0.18 -0.17
Health professional 0.10
In a stable relationship 0.12
Lockdown Condition D1 -0.35 -0.13
Lockdown Condition D2 -0.39 -0.32
RADJ

2 0.28 0.24

All coefficients are significant at P ≤ .001.
FSFI = Female Sexual Function Index; IIEF = International Index of Erectile
Function.
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concurrent correlations) (Table 3). Higher IIEF-EF scores were
reported when men were younger, felt a lower sense of loneliness,
were spending the restrictive lockdown period together with their
partner and or/children rather than alone or together with friends
or other relatives, and were health professionals; the pattern of
associations did not significantly change when sexually active vs
inactive men were compared to each other. As to women, a com-
parable, though not identical, regression model emerged, with
women who reported to be younger, feeling lower loneliness,
being engaged in a stable relationship, and spending the lock-
down period with their family referring higher FSFI scores; only
higher SF-36 Mental Health scores (b = 0.34, P ≤ .001) and
younger age (b = -0.21, P ≤ .001) predicted higher sexual func-
tion in sexually active women. In brief, men and women referred
lower sexual function when older and when their loneliness and
solitude levels were higher.
Questionnaires Results at T0−T1
A total of 1.291 (50.7%) participants completed the second

phase of the study, filling out the questionnaires between April
22 and May 5 (T1). Overall, 659 males (mean age equal to 48.7
§ 15.3) and 589 females (mean age equal to 42.9 § 13.3) were
included (Table 1).

Preliminarily, we checked whether any systematic difference
emerged between those T0 participants who further took part at
the second measurement occasion and those who did not. Chi
square and ANOVA for between group comparisons showed



that the two T0−T1 subsamples were comparable along the
study variables. Table 2 present IIEF and FSFI mean levels
observed at the second measurement occasion, when the partici-
pants still were in lockdown. When T0 and T1 mean values
were compared via ANOVA for repeated measurements, no sig-
nificant differences emerged (P ≤ .001) for men or women, that
is, a longer social distancing period had no effect on average sex-
ual function. However, results from mixed-design ANOVA
showed that IIEF-EF scores significantly decreased in men who
referred to be sexually active at baseline. In female participants,
the same interaction effect emerged as well (h2 = 0.04, P ≤
.001). In other words, in sexually active participants, lockdown
quickly negatively and substantially impacted sexual function.
Table 2 also presents test-retest correlations showing a substantial
rank-order consistency across the two measurement occasions,
thus confirming no significant changes in levels of sexual func-
tion between T0 and T1 measurements; test-retest correlations
were not statistically different when men who reported T0 EF vs
not were compared to each other. When we investigated predic-
tors of rank-order changes in IIEF-EF from T0 to T1, after con-
trolling for baseline IIEF-EF and age, we found that higher
baseline SF-36 Physical Health scores significantly predicted
increase in sexual function scores (sr = 0.12, R2

change = 0.02, P ≤
.001) thus suggesting that a better physical health was associated
with improvement of EF over the social distancing period
(Table 4); nevertheless, among sexually active men (see Note in
supplementary Table 1) at T0, in a stable relationship (sr = 0.18,
R2

change = 0.03) in addition to being physically healthier
(sr = 0.19, R2

change = 0.04) significantly (P ≤ .001) favored
increases in IIEF-EF scores. For the female sample, no predictors
emerged when FSFI scale scores were analyzed.

When looking at individual changes in sexual function from
T0 to T1 along IIEF EF and FSFI scale scores, we found that
4% (N = 24) of men increased their IIEF-EF scores, and 5%
(N = 30) referred a reduction in EF; binary regression analysis,
confirmed that baseline SF-36 Physical Health was the only pre-
dictors of EF improvement (exp(b) = 1.15, 95% CI 1.03−1.28,
Table 4. Concurrent and across-time associations between study vari

Baseline (T0) L

IIEF-EF FSFI IIEF-
Age (baseline) -0.11* -0.25* -0.0
UCLA Loneliness -0.28* -.25* -0.0
BDI-PC Depression -0.21* -0.15* -0.0
SF-36 Mental Health 0.18* 0.11* 0.0
SF-36 Physical Health 0.10* 0.12* 0.12

Note. Simple correlations were observed at the baseline (N Males = 1069−1128
were reported from cross-lagged regression analysis when changes were inspec
T1 IIEF/FSFI scores were regressed on the study variables, after controlling for
lockdown periods: T2 IIEF/FSFI scores were regressed on the study variables
T1 IIEF/FSFI scores (N Males = 342, Females = 329).
BDI-PC = Beck Depression Inventory Primary Care; FSFI = Female Sexual Funct
General Health Survey.
*P ≤ .001.
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P ≤ .05). Likewise 29 women (5.9%) reliably increased their sex-
ual activity (T0 FSFI M = 7.04 § 2.73, T1 FSFI M = 29.62 §
3.15, P ≤ .001), and 31 (5.5%) reliably decreased it (T0 FSFI
M = 26.38 § 3.84, T1 FSFI M = 4.56 § 1.60, P ≤ .001); yet
no study estimator helped predicting such changes.
Questionnaires Results at T2
Participants who collaborated across all the measurement

occasions were 934 adults, 475 males (mean age of 50.1 § 15.4)
and 418 females (mean age of 43.9 § 13.5). No age differences
emerged when males (P > .05) and females (P > .05) who took
part at all measurement occasions vs did not were compared.
Table 1 provides some descriptive statistics on the sample and
shows that drop outs did not substantially change sample compo-
sition from T0 to T2.

Rank-order, absolute as well as individual quantitative indices
already presented indicated that continuity largely prevailed over
change from T0 to T1. Therefore, we aggregated T0 and T1
scores so as to enhance their reliability and then compared the
averaged psychometric scores to T2 or post-lockdown scores.
Table 2 shows that mean levels of sexual function significantly
and substantially increased for both women and men. Consider-
ing that both the IIEF-EF and the FSFI scores could be biased
by the sexual activity status of the subject, we have looked at
changes in sexual function scores in both subjects who declared
to be sexually active and those who declared to be non-sexually
active at all over the lockdown phase (supplementary Table 1).
We observed a significant improvement from T0 to T2 of both
IIEF-EF and FSFI scores non-sexually active subjects, while they
only slightly change for those who declared to be sexually active
over the entire follow-up.

Table 2 shows test-re-test correlations for IIEF-EF and FSFI
scores between T0/T1 and T2. Data shows that rank-order sta-
bility significantly decreased, confirming that sexual function
changed from lockdown to post-lockdown. Table 4 shows that
no quantitative study variable helped predict increases in IIEF-
ables and IIEF-EF and FSFI Total scores.

ockdown period Lockdown to post-lockdown

EF FSFI IIEF-EF FSFI
3 -0.05 -0.12 -0.21*
5 -0.07 -0.05 0.01
3 -0.04 -0.09 -0.06
1 0.03 -0.07 -0.01
* 0.03 0.09 -0.01

, Females = 905−944). Semi-partial correlations (and partial correlations)
ted from one measurement occasion to a successive one. Lockdown period:
T0 IIEF/FSFI scores (N Males = 563, N Females = 506). Lockdown to post-
(ie, aggregated T0 and T1 scores), after controlling for aggregated T0 and

ion Index; IIEF = International Index of Erectile Function; SF-36 = Short Form



EF; nevertheless, increase in IIEF-EF correlated with decrease in
BDI levels (r = -0.19, P ≤ .001). Table 4 also shows that younger
women increased their FSFI total scores from lockdown time
toT2; moreover, increase in sexual functioning substantially cor-
related with decrease in loneliness (r = -0.31, P ≤ .001). Such an
effect was stronger when inspected among those female partici-
pants who did not spend the lockdown with their partner and/or
children (r = -0.44, P ≤ .001), conversely, decrease in BDI scores
correlated with increase in sexual function (r = -0.24, P ≤ .001)
in women who spent lockdown with their partner and/or chil-
dren. Lastly, just younger age predicted (P ≤ .001) increases in
outcome in both male and female respondents who reported to
be sexually inactive at T0, after equating the participants on T0
UCLA, BDI-PD and SF-36 variables.

When reliable changes were investigated, the results showed
that 2 men only decreased reliably their IIEF-EF scores after
lockdown compared to baseline, whereas 22 (5.8%) increased
their scores reliably; among women 3 of them decreased their
scores, and 35 (10%) increased their FSFI scores reliably.
DISCUSSION

Main Findings
The psychological and sexual impact of COVID pandemic has

been widely investigated, however we have here reported the results
of a longitudinal study assessing the population in several phases of
the lockdown and at the end of the restrictions to provide reliable
data on the impact of this conditions on sexual life over time.

Overall our findings showed that social restrictions had a sig-
nificant negative impact over both male and female sexual func-
tion and that this effect was greater for individual living alone
and for those who were more sexually active. Conversely, indi-
vidual with overall greater physical health and living with partner
or relatives, were less likely to experience a reduction in sexual
function levels. Interestingly after the end of lockdown there was
an overall improvement of sexual function scores in both male
and females thus suggesting that the negative effect of social
restrictions on sexual function was only temporary.
Results in the Context of Previous Studies
The multitude of studies conducted on this topic around the

world have substantially shown a decrease in the frequency of
sexual intercourse, a reduced sexual satisfaction, but an expansion
of the sexual repertoire with the experimentation of new
practices.1,2,5−9 This scenario is a predictable consequence of the
measures of social distancing and the reduction of opportunities
for people to meet. Furthermore, the cancellation of entertain-
ment events (eg, sports, concerts, exhibitions) and recreational
activities has prompted people to overcome boredom by stimu-
lating their imaginations at home.

Unsurprisingly, in most studies participants engaged in a sta-
ble relationship reported higher frequency of sexual intercourse
7

than single peers.1,10 However is interesting to note that in the
study conducted by Mollaioli D. et al, the 26.7% of sexually
active people did not spent the lockdown with their partner,
whereas 7.3% of sexually inactive ones lived with their
partners.27

In our sample, for both genders, the best levels of sexual func-
tion were reported by participants engaged in a stable relation-
ship, quarantined with their partner. These results support our
initial hypothesis that the novelty of spending more time
together and the slowdown of the hectic pre-lockdown life, could
have had a positive impact on the sexuality of the couples.

At the beginning of social restrictions we observed a preva-
lence of female sexual dysfunction (FSD) of 68.4%. These results
are in line with those reported by Schiavi M.C. et al in a study on
Italian women of reproductive age conducted on April 2020
(FSFI mean score 19.2, FSD 67%).7 However, these values differ
from the Italian normative data which report a prevalence of
FSD of 37%.19,28 The prevalence of severe ED was 37.1%, far
higher than the 19.9% reported in a large cross-sectional study
on Italian men conducted by Mirone et al.29 These differences
underline how social restrictions were able to reduce overall sex-
ual function even in the short time.

Unlike what was found in men, being a healthcare workers
was not a predictor of sexual well-being in women. Reconfirming
that, as it is known for other clinical sets, the female gender is
more susceptible to stressful conditions.30

The majority of published studies on this topic reported
data at a single timing of assessment thus showing a picture
of the impact of social restrictions only at a specific time-
point of the lock-down phase. This strategy does not allow
to evaluate the eventual worsening of sexual function with
the increase length of social restrictions as well as the possible
recovery at the end of the lock-down. Conversely, in our
study, after the baseline evaluation (T0) we performed a first
follow-up assessment (T1) at a later stage from the beginning
of the restrictions and a second follow-up (T2) at 1 month
from the end of the lock-down.

We observed a substantial stability of the average sexual
function scores over the lock-down period, although individ-
uals that were more sexually active were more likely to
observe a further decrease in sexual function while those with
better physical health may even improved their scores over
time.

In men, good levels of physical health at the T0 baseline were
found to be the only predictor of sexual function improvement
as the lockdown period continued. Sexual health is strictly related
with general health in both genders.31 However, no predictors of
sexual function improvement emerged when we analyzed the
female scores. Although several types of medical conditions (eg,
diabetes, cardiovascular disease, obesity), certain health risk
behaviors (eg, smoking and alcohol use), and medication use (eg,
b-blocker use) were strongly correlated with ED, female sexual



function appears to be associated rather with psychosocial varia-
bles (eg, anxiety, emotional satisfaction with relationship).32 In
addition, sexual health can be affected not only by chronic ill-
nesses and disorders of sexual function per se, but also by diseases
with no immediately obvious connection to sexuality.33

At the end of social restrictions we observed an overall
improvement of sexual function in both genders. The preva-
lence of female sexual dysfunction (51.2%) and severe ED
(24.1%) decreased, resembling Italian normative data. Men
who had spent the lockdown period alone or with friends or
relatives other than partner reported higher IIEF-EF scores
than participants quarantined with their partner and/or chil-
dren. This result was quite predictable, as these men, with
the end of the restrictions, were able to meet their sexual
partners again with a positive impact on their sexual satisfac-
tion. Being young and having good mental and physical
health during the lockdown period were found to be predic-
tive factors of improved male sexual function 1 month after
the end of restrictions. Even in this measurement, for men,
physical health appears to impact sexuality, whereas nothing
similar emerged for women.

Younger female participants significantly improved their FSFI
total score. Although higher age is associated with increased sex-
ual dysfunction and less sexual activity in both sexes, the relation-
ship between older age and sexual satisfaction is rather
contradictory.32 In a recent study conducted by Mollaioli D.
et al, sexual dysfunctions were not age-dependent and the age
seems to lose its weight as a predictor for sexual dysfunction dur-
ing COVID lockdown. Conversely, in our study, younger partic-
ipants expressed better sexual function both during the lockdown
and at the end of the isolation period. This could be explained by
the youngsters’ better ability to entertain themselves with online
recreational activities compared to older participants (eg, social
media, dating apps, porn sites). In addition, older participants,
on whom their family’s economic support depended, may have
been more affected by socio-economical concerns due to the pan-
demic.

Finally, in males and especially in females there was a correla-
tion between sexual function amelioration and improvement of
psycho-physical well-being scores. This result is in line with what
emerged from an Italian case control study, in which a good sex-
ual function was found to be a predictor of psycho-physical well-
being.27

Given the nature of the IIEF-EF and FSFI questionnaires we
expected that the observed modifications in the sexual function
scores could be different for participants who declared not be sex-
ually active over the lockdown phase as compared for those who
had the chance of being sexually active. Indeed, our data showed
that the detrimental effect of the social restrictions was mainly
observed in respondents who were non-sexually active due over
the lockdown. Still, they showed to improve and recover their
sexual function at the end of social restrictions (T2) thus con-
firming our findings.
8

We are aware that our baseline (T0) findings may not repre-
sent pre-pandemic levels of sexual function. However, we still
believe these results are of value since we showed modifications
of the outcomes (sexual function and general health) over time
during the social distancing time period and at the end, thus
revealing the impact of the pandemic on the sexual life of the
subjects.
Study Limitations
This study is not devoid of limitations. First, although we

have performed a baseline assessments few days after the begin-
ning of social restrictions, we lack a pre-pandemic evaluation of
sexual function thus hampering to provide exact data on sexual
function recovery at the end of social restrictions. Second, the
use of web-based platforms for conducting this survey may have
created a selection bias related to the possibility to have access to
the survey itself thus selecting only a specific profile of the
respondents. These limits relating to the convenience sample,
which may not be representative of the general Italian popula-
tion, imply a cautious interpretation of our results. Last, the
non-negligible rate of patients who were lost to follow-up may
have affected the final results.
CONCLUSION

Social restrictions due to the COVID-19 pandemic had a det-
rimental impact on sexual function of both genders especially for
sexually active patients living in loneliness and those with worse
physical health-being. Conversely, individual with overall greater
physical health and living with partner or relatives, were less
likely to experience a reduction in sexual function levels. How-
ever a significant recovery was observed at the end of the restric-
tions thus suggesting that the psycho-physical impact of the
pandemic should not leave permanent consequences on sexual
function.

Corresponding Author: Francesca Vedovo, MD, FEBU,
Department of Urology, ASUITS, Strada di Fiume 447, 34149
Trieste, Italy. Tel: +39 040/3994946; E-mail: francesca.
vedovo@gmail.com

Conflict of Interest: The authors report no conflicts of interest.

Funding: None.
STATEMENT OF AUTHORSHIP

Conceptualization: F.V., P.C., L.D.B., C.T.; Data curation:
F.V., P.C., L.D.B., T.C., F.P.; Methodology: F.V., D.B.L., P.
C., T.C., D.A.; Software: P.C., S.P., D.A.; Investigation: F.V.,
P.C., F.P., D.A., S.P., A.P., C.T.; Formal analysis: L.D.B., P.C.,
T.C.; Writing − Original Draft: F.V., L.D.B., P.C.; Writing −
Review & Editing: F.V., L.D.B., P.C., T.C.; Supervision: L.D.
B., F.P., T.C., A.P., C.T.

mailto:francesca.vedovo@gmail.com
mailto:francesca.vedovo@gmail.com


REFERENCES
1. Coombe J, Kong FYS, Bittleston H, et al. Love during lock-
down: Findings from an online survey examining the impact of
COVID-19 on the sexual health of people living in Australia.
Sex Transm Infect 2020. doi: 10.1136/sextrans-2020-
054688.

2. Cito G, Micelli E, Cocci A, et al. The impact of the COVID-19
quarantine on sexual life in Italy. Urology 2020. doi: 10.1016/
j.urology.2020.06.101.

3. Panzeri M, Ferrucci R, Cozza A, et al. Changes in sexuality
and quality of couple relationship during the COVID-19
lockdown. Front Psychol 2020. doi: 10.3389/fpsyg.
2020.565823.

4. Rossi R, Socci V, Talevi D, et al. COVID-19 pandemic and lock-
down measures impact on mental health among the general
population in Italy. Front Psychiatry 2020. doi: 10.3389/
fpsyt.2020.00790.

5. Lehmiller JJ, Garcia JR, Gesselman AN, et al. Less sex, but
more sexual diversity: Changes in sexual behavior during the
COVID-19 coronavirus pandemic. Leis Sci 2020. doi:
10.1080/01490400.2020.1774016.

6. Karsiyakali N, Sahin Y, Ates HA, et al. Evaluation of the sexual
functioning of individuals living in Turkey during the COVID-19
pandemic: An internet-based nationwide survey study. Sex
Med 2020. doi: 10.1016/j.esxm.2020.10.007.

7. Schiavi MC, Spina V, Zullo MA, et al. Love in the time of
COVID-19: Sexual function and quality of life analysis during
the social distancing measures in a Group of Italian Reproduc-
tive-Age Women. J Sex Med 2020. doi: 10.1016/j.
jsxm.2020.06.006.

8. Arafat SMY, Alradie-Mohamed A, Kar SK, et al. Does COVID-
19 pandemic affect sexual behaviour? A cross-sectional,
cross-national online survey. Psychiatry Res 2020. doi:
10.1016/j.psychres.2020.113050.

9. D€oring N. How is the COVID-19 pandemic affecting our sex-
ualities? An overview of the current media narratives and
research hypotheses. Arch Sex Behav 2020. doi: 10.1007/
s10508-020-01790-z.

10. Jacob L, Smith L, Butler L, et al. COVID-19 Social distancing
and sexual activity in a sample of the British public. J Sex
Med 2020. doi: 10.1016/j.jsxm.2020.05.001.

11. Sharma R, Tikka SK. COVID-19 online surveys need to follow
standards and guidelines: Comment on “Does COVID-19 pan-
demic affect sexual behaviour? A cross-sectional, cross-
national online survey” and “Binge watching behavior during
COVID 19 pandemic: A cross-sectional, cross-n. Psychiatry
Res 2020. doi: 10.1016/j.psychres.2020.113173.

12. Eysenbach G. Improving the quality of web surveys: The
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES). J Med Internet Res 2004. doi: 10.2196/
jmir.6.3.e34.

13. Steer RA, Cavalieri TA, Leonard DM, et al. Use of the beck
depression inventory for primary care to screen for major
depression disorders. Gen Hosp Psychiatry 1999. doi:
10.1016/S0163-8343(98)00070-X.
9

14. Apolone G, Mosconi P. The Italian SF-36 health survey: Trans-
lation, validation and norming. J Clin Epidemiol 1998. doi:
10.1016/S0895-4356(98)00094-8.

15. Apolone G, Mosconi P. The Italian SF-36 health survey. J Clin
Epidemiol 2002. doi: 10.1016/s0895-4356(98)00094-8.

16. Brazier JE, Harper R, Jones NM, et al. Validating the SF-36
health survey questionnaire: New outcome measure for pri-
mary care. BMJ 1992;305:160–164.

17. Ware JE, Gandek B. Overview of the SF-36 health survey and
the International Quality of Life Assessment (IQOLA) project.
J Clin Epidemiol 1998;51:903–912. doi: 10.1016/S0895-
4356(98)00081-X.

18. Wiegel M, Meston C, Rosen R. The Female Sexual Function
Index (FSFI): Cross-validation and development of clinical cut-
off scores. J Sex Marital Ther 2005;31:1–20. doi: 10.1080/
00926230590475206.

19. Filocamo MT, Serati M, Li Marzi V, et al. The female sexual
function index (FSFI): Linguistic validation of the Italian ver-
sion. J Sex Med 2014;11:447–453. doi: 10.1111/jsm.12389.

20. Meston CM. Validation of the female sexual function index
(Fsfi) in women with female orgasmic disorder and in women
with hypoactive sexual desire disorder. J Sex Marital Ther
2003. doi: 10.1080/713847100.

21. Rosen RC, Riley A, Wagner G, et al. The international index of
erectile function (IIEF): A multidimensional scale for assess-
ment of erectile dysfunction. Urology 1997. doi: 10.1016/
S0090-4295(97)00238-0.

22. Boffo M, Mannarini S, Munari C. Exploratory structure
equation modeling of the UCLA loneliness scale: A contri-
bution to the Italian adaptation. TPM - Testing, Psy-
chom Methodol Appl Psychol 2012. doi: 10.4473/
TPM19.4.7.

23. Russell D. Ucla loneliness scale version 3 (Instructions). J Pers
Assess 1996. doi: 10.1207/s15327752jpa6601.

24. Beck AT, Guth D, Steer RA, et al. Screening for major depres-
sion disorders in medical inpatients with the Beck Depression
Inventory for Primary Care. Behav Res Ther 1997. doi:
10.1016/S0005-7967(97)00025-9.

25. Russell DW. UCLA Loneliness Scale (Version 3): Reliability,
validity, and factor structure. J Pers Assess 1996. doi:
10.1207/s15327752jpa6601_2.

26. Rosen R, Brown C, Heiman J, et al. The female sexual
function index (Fsfi): A multidimensional self-report
instrument for the assessment of female sexual function.
J Sex Marital Ther 2000. doi: 10.1080/009262300
278597.

27. Mollaioli D, Sansone A, Ciocca G, et al. Benefits of sexual activ-
ity on psychological, relational, and sexual health during the
COVID-19 breakout. J Sex Med 2021. doi: 10.1016/j.
jsxm.2020.10.008.

28. Hayes RD, Dennerstein L, Bennett CM, et al. What is the
“true” prevalence of female sexual dysfunctions and does the
way we assess these conditions have an impact? J Sex Med
2008. doi: 10.1111/j.1743-6109.2007.00768.x.

https://doi.org/10.1136/sextrans-2020-054688
https://doi.org/10.1136/sextrans-2020-054688
https://doi.org/10.1016/j.urology.2020.06.101
https://doi.org/10.1016/j.urology.2020.06.101
https://doi.org/10.3389/fpsyg.<?A3B2 re3j?>2020.565823
https://doi.org/10.3389/fpsyg.<?A3B2 re3j?>2020.565823
https://doi.org/10.3389/fpsyt.2020.00790
https://doi.org/10.3389/fpsyt.2020.00790
https://doi.org/10.1080/01490400.2020.1774016
https://doi.org/10.1016/j.esxm.2020.10.007
https://doi.org/10.1016/j.jsxm.2020.06.006
https://doi.org/10.1016/j.jsxm.2020.06.006
https://doi.org/10.1016/j.psychres.2020.113050
https://doi.org/10.1007/s10508-020-01790-z
https://doi.org/10.1007/s10508-020-01790-z
https://doi.org/10.1016/j.jsxm.2020.05.001
https://doi.org/10.1016/j.psychres.2020.113173
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.1016/S0163-8343(98)00070-X
https://doi.org/10.1016/S0895-4356(98)00094-8
https://doi.org/10.1016/s0895-4356(98)00094-8
http://refhub.elsevier.com/S1743-6095(22)01240-1/sbref0016
http://refhub.elsevier.com/S1743-6095(22)01240-1/sbref0016
http://refhub.elsevier.com/S1743-6095(22)01240-1/sbref0016
https://doi.org/10.1016/S0895-4356(98)00081-X
https://doi.org/10.1016/S0895-4356(98)00081-X
https://doi.org/10.1080/00926230590475206
https://doi.org/10.1080/00926230590475206
https://doi.org/10.1111/jsm.12389
https://doi.org/10.1080/713847100
https://doi.org/10.1016/S0090-4295(97)00238-0
https://doi.org/10.1016/S0090-4295(97)00238-0
https://doi.org/10.4473/TPM19.4.7
https://doi.org/10.4473/TPM19.4.7
https://doi.org/10.1207/s15327752jpa6601
https://doi.org/10.1016/S0005-7967(97)00025-9
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1080/009262300<?A3B2 re3j?>278597
https://doi.org/10.1080/009262300<?A3B2 re3j?>278597
https://doi.org/10.1016/j.jsxm.2020.10.008
https://doi.org/10.1016/j.jsxm.2020.10.008
https://doi.org/10.1111/j.1743-6109.2007.00768.x


29. Mirone V, Ricci E, Gentile V, et al. Determinants of erectile
dysfunction risk in a large series of Italian men attending
andrology clinics. Eur Urol 2004. doi: 10.1016/j.eur-
uro.2003.08.005.

30. Altemus M, Sarvaiya N, Epperson CN. Sex differences in anxi-
ety and depression clinical perspectives Margaret. Pmc
2014;35:320–330.

31. Mollaioli D, Ciocca G, Limoncin E, et al. Lifestyles and sexuality
in men and women: The gender perspective in sexual medi-
cine. Reprod Biol Endocrinol 2020. doi: 10.1186/s12958-
019-0557-9.
1

32. Kleinst€auber M. Factors associated with sexual health and well
being in older adulthood. Curr Opin Psychiatry 2017. doi:
10.1097/YCO.0000000000000354.

33. Dekker A, Matthiesen S, Cerwenka S, et al. Health, sexual
activity, and sexual satisfaction. Dtsch Aerzteblatt Online
2020. doi: 10.3238/arztebl.2020.0645.
SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can be
found in the online version at doi:10.1016/j.jsxm.2022.02.004.
0

https://doi.org/10.1016/j.eururo.2003.08.005
https://doi.org/10.1016/j.eururo.2003.08.005
http://refhub.elsevier.com/S1743-6095(22)01240-1/sbref0030
http://refhub.elsevier.com/S1743-6095(22)01240-1/sbref0030
http://refhub.elsevier.com/S1743-6095(22)01240-1/sbref0030
https://doi.org/10.1186/s12958-019-0557-9
https://doi.org/10.1186/s12958-019-0557-9
https://doi.org/10.1097/YCO.0000000000000354
https://doi.org/10.3238/arztebl.2020.0645
https://doi.org/10.1016/j.jsxm.2022.03.607



