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Abstract

Background Few data about women’s sexuality practices post-acute COVID-19 syndrome are available. Many
women who have had the disease experience sexual dysfunction; hence, the adverse effect of COVID-19 on sexual
function has generated interest. We aimed to clarify the impact of COVID-19 on female sexual function 6 months

after the illness and possible risk factors and to evaluate the relationship between psychiatric problems and female
sexual dysfunction 6 months after COVID-19. Sixty-two patients were enrolled in this cross-sectional study

and assigned according to female sexual function index scores to two groups: those with and without sexual dysfunc-
tion. For all participants, we documented socioeconomic status, sexual history, symptoms of COVID-19, vaccination
data, and Symptom Checklist 90.

Results Sexual dysfunction was 58% of all participants after 6 months COVID-19. Sexual frequency and sexual prob-
lems except pain were decreased in both groups with more affection in sexual dysfunction women. Sexually dys-
functional women were more likely to obtain oxygen therapy during COVID-19, received AstraZeneca, had post-vac-
cination myalgia and headache, and recurring COVID-19 after vaccination. No significant SCL-90 subscale differences.
Sexual dysfunction was associated with renal illness, fatigue, COVID-19-related oxygen therapy, post-vaccination
myalgia, and headache.

Conclusions After 6 months COVID-19, there was a decline in the frequency of sexual intercourse and scores on all
FST subscales in both groups except pain, with more affection in sexual dysfunction women. No statistical difference
in psychiatric problems between both groups. Sexual dysfunction was associated with renal illness, COVID-19-related
oxygen therapy and fatigue, post-COVID-19-vaccination myalgia, and headache.
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Background
The global coronavirus disease 2019 (COVID-19) pan-
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Sexuality is a vital aspect of women’s lives and one of
the most crucial factors influencing mental health, and
it has a significant effect on interpersonal communica-
tion. Experiencing pleasure, releasing sexual tension,
and expressing emotional connection are advantages of
a fulfilling sexual life. Sexuality in humans is governed
by numerous internal and external elements, includ-
ing anatomy, hormones, and emotions [11, 12]. Sexual
dysfunction is prevalent among women and negatively
affects their lives. It comprises problems in female sexual
arousal/interest, hypoactive sexual desire, female orgasm,
and genitopelvic pain/penetration [13].

During the COVID-19 pandemic, Li and colleagues,
demonstrated the direct influence of COVID-19 on sex-
ual health, which manifested as decreases in sexual desire
and in frequency of sexual activity [10]. Furthermore,
previous research found that 15% of individuals have
increased stress levels as a result of the pandemic [10,
14]. Numerous factors could exacerbate sexual dysfunc-
tion during the pandemic. On the one hand, for many
young adults, economic and psychological stresses are
caused by unemployment or dropping out of school. On
the other hand, lack of access to comprehensive health
care services and separation from sexual partners may
increase the chance of unfavorable sexual health out-
comes [4]. In addition, the pandemic has contributed to
a substantial increase in anxiety, as well as a consider-
able drop-in sexual activity, which was driven mainly by
isolation and lack of desire as a result of stress. Hall and
colleagues investigated the effect of stress on the sexual
health of 992 young women (aged 18 to 20) with symp-
toms of stress and found a correlation between depressive
symptoms and the frequency of sexual activity [15]. Simi-
larly, Liu and colleagues, who studied the reproductive
health of Asian women after the 2010 Yushu earthquake,
discovered that a major disaster causes widespread sexual
dysfunction and decreases sexual satisfaction [16]. This
finding indicates that when a problem affects many peo-
ple similarly and may recur, it also negatively affects sex-
uality. In addition, younger age may significantly worsen
the ability to cope with stress [15, 16].

Furthermore, COVID-19 has had long-term effects
on patients who recovered. A previous study of men-
tal health symptoms 6 months after infection with
COVID-19 revealed that the most common mental
health problems are irregular sleep, somatization, and
anxiety. Women, patients with diabetes, and patients
receiving oxygen or mechanical ventilation are more
prone to mental illness after COVID-19 than are men
and other patients [17]. Many studies discussed pos-
sible change in metabolic pathway that might increase
psychiatric symptoms for post-COVID-19 infection
[18-27]. Moreover, previous research found that there
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was role of kynurenine pathway metabolites in depres-
sion, anxiety, and stress after 6 months of COVID-19
infection [28]. AS, SARS-CoV-2 infection affects trypto-
phan—kynurenine metabolism as an early inflammatory
signal, increasing neurotoxic metabolites such as qui-
nolinic acid (QA) and 3-hydroxykynurenine (3-HK) and
lowering neuroprotective metabolites such as kynurenic
acid (KA) [29]. Furthermore, The TKP is being studied
in the pathophysiology of mental diseases [30, 31]. This
system’s dysregulation has been associated to major
depressive disorder [31], schizophrenia [32], and anxiety
disorders[33].Reduced tryptophan [34], kynurenine, and
kynurenic acid in patients with MDD [35], and increased
plasma kynurenine levels in patients with endogenous
anxiety[36] are all associated with TKP and mental
diseases.

In terms of sexual function, results of multiple studies
have indicated that male patients with COVID-19 may
develop sexual dysfunction such as penile and testicu-
lar atrophy, erectile dysfunction, decreased libido, and
hypogonadism [37, 38]. Similarly, a prior study revealed
a deterioration in female sexual function after COVID-
19 [4]. However, female reproductive health and sexual
function after COVID-19 have received little attention.
We therefore investigated the effect of COVID-19 on
female sexual function 6 months after illness and the
possible risk factors. We also evaluated the relationship
between psychiatric disorders and female sexual dysfunc-
tion with regard to COVID-19.

Methods

From January to August 2022, we conducted a cross-
sectional observational study in which 300 COVID-19
survivors were enrolled 6 months after severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) infec-
tion was confirmed by real-time reverse transcription
polymerase chain reaction (with the Cobas 6800 system;
Roche, Basal, Switzerland) [39].

Six months after infection with COVID-19, all patients
attended the post-COVID-19 outpatient [Clinic at the
Assiut University Hospitals, Assiut, Egypt]. Of the 300
patients, only 62 were eligible according to the following
inclusion criteria: being female, age of 18 to 50, hetero-
sexual orientation, active sexual life, and no complaints
of sexual problems, living in a stable partnership for at
least 6 months, and no pregnancy or parturition in the
previous 6 months. We excluded patients with a history
of psychiatric disorders or sexual dysfunction before
COVID-19 diagnosis, younger than 18 years or older
than 50 years of age, who had no sexual activity, who used
drugs that decreased libido in the 3 months before study
enrollment, who had marital conflicts, and who refused
to participate in the study. At the time of diagnosis,
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eligible participants were divided into three groups (criti-
cal, non-severe, severe) based on criteria reported by
Wu and colleagues [40]. Most of participants were non-
severe group members (83.8%) while only 16.1% of par-
ticipants were severe group.

Sample size

According to Yuksel and colleagues [7], the minimal
sample size to be recruited was calculated using Epi-
Info Stat Calc, version 7 [Centre for Disease Control
(CDC), WHO] using the specifications as follows: 95%
confidence level, 5% margin of error, and 10% rate of
non-response.

Measures

Demographic data

For each participant, we documented age, educational
level, smoking history, and the presence of comorbidi-
ties such as diabetes mellitus, hypertension, renal disease,
and pulmonary disease.

Socioeconomic scale

The socioeconomic scale [41] elicits information about
social burden and socioeconomic status. It also covers
four crucial variables: the educational levels of the par-
ticipant’s and her husband, their occupations, the overall
family income, and the participant’s way of life.

Sexual history

For each participant, we documented age at first men-
struation, age at first sexual intercourse, number of
cesarean sections, partner’s age, frequency of sexual
intercourse per week before and after COVID-19, prob-
lems of sexual desire before and after COVID-19 infec-
tion, problems of arousal before and after COVID-19,
problems of lubrication before and after COVID-19,
problems of orgasm before and after COVID-19, and
degree of sexual satisfaction before and after COVID-19.

The Female Sexual Function Index (FSFI)

This index is a concise, multidimensional scale used to
assess female sexual function. Answers to the first two
questions are scored from 1 to 5, and answers to the
remaining questions are scored from O to 5. All scores are
summed to obtain a total; totals range from 2 to 36. The
higher the total score, the healthier the participant’s sex-
ual life. The cutoff value for determining whether sexual
health is good, or poor is 26. We created a questionnaire
that was based on the FSFI, and the participants provided
answers in complete confidentiality. Participants were
asked to respond according to their current sexual per-
formance 6 months after their bout of COVID-19.[42]
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COVID-19 symptoms and vaccination data

For each participant, we documented signs and symp-
toms of COVID-19 (fever, cough, throat pain, muscle
pain, loss of the senses of smell and taste, diarrhea,
vomiting, headache, fatigue, and need for oxygen
therapy), COVID-19 vaccination and type of manufac-
turer, symptoms caused by the vaccine (fever, myalgia,
fatigue, and headache), number of vaccine doses, length
of hospitalization, need for oxygen administered or
mechanical ventilation, and recurrence of COVID-19
vaccination.

Symptom Checklist 90 (SCL-90)

The SCL-90 [43] is a 90-item questionnaire designed to
evaluate psychological issues. Each item is graded on
a scale of 0 to 4 according to how much it bothers the
individual. The SCL-90 is divided into nine subscales:
somatization, obsessive—compulsive disorder, interper-
sonal sensitivity, depression, anxiety, anger—hostility,
phobic anxiety, paranoid ideation, and psychosis.

Statistical analysis

SPSS Statistics, version 26 (IBM Corporation, Armonk,
NY, USA), was used to analyze the data. For data
expression, we calculated frequencies and percentages,
as well as means and standard deviations. The Chi-
square and Mann—Whitney U test were used to com-
pare groups as needed. A univariate linear regression
model was used to identify risk factors. We considered
p values of less than 0.05 statistically significant.

Results

Demographic information

The prevalence of sexual dysfunction among all par-
ticipants was 58%. Table 1 shows demographic data of
the studied groups. No significant statistical difference
between the studied groups regarding demographic
data. However, it was noticed that women with sexual
dysfunction had higher percentage in secondary and
university education, chronic illness, and higher mean
socioeconomic status than another group. Women with
sexual dysfunction group only had ischemic heart dis-
ease, pulmonary disease, and renal disease.

Sexual history

Table 2 shows sexual history of the studied groups.
There was no significant statistically significant differ-
ence between both groups. However, it was observed
that women without sexual dysfunction tended to have
less frequent cesarean sections, although the difference
was not statistically significant. Additionally, the mean
frequency of sexual intercourse per week decreased in
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Table 1 Demographic data of the studied groups

Variables Total populations Women without sexual Women with sexual Zor X? P value

(N=62) dysfunction (N=26) dysfunction (N=36) value

Age (mean+SD) 40.31+£942 39.58+10.59 40.53+£8.62 —0.0271 0.78

Median (interquartile range) 41(15) 40 (18) 41(10)

Education level
Primary 9 (14.5%) 6 (23.1%) 3(8.3%) 2677 0.26
Secondary 39 (62.9%) 15 (57.7%) 24 (66.7%)
University 14 (22.6%) 5(19.2%) 9 (25%)

Medical history
History of chronic illness 18 (29%) 6 (23.1%) 12 (33.3%) 0.771 0.41
Hypertension 15 (24.2%) 6 (23.1%) 9 (25%) 0.030 0.55
Diabetes mellitus 10 (16.1%) 3(11.5%) 7 (19.4%) 0.698 0.49
Ischemic heart disease 2 (3.2%) 0 (0%) 2 (5.6%) 1493 0.50
Chest disease 4 (6.5%) 0 (0%) 4(11.1% 3.088 0.13
Renal disease 3(4.8%) 0 (0%) 3(8.3%) 2277 0.25

Socioeconomic state (mean +SD) 170.31+33.04 167.16+30.69 172.59+34.89 —0.593 0.55

Median (interquartile range) 166.49 (46.37) 164.84 (46.91) 169.13 (48.74)

The Chi-square and Mann-Whitney U test used, * is significant p

Table 2 Sexual history of the studied groups

Variables Total populations Women without sexual ~Women with sexual Zvalue P value

(N=62) dysfunction (N=26) dysfunction (N=36)

Age of first menses (mean +SD) 13.27+1.45 13.58+1.92 13.06+0.955 —0.989 032

Median (interquartile range) 13(2) 13.5(@3) 13(2)

Age of first sexual intercourse (mean + SD) 22274316 22.65+297 2243231 —-1.137 0.25

Median (interquartile range) 22 (3) 22 (3) 22 (3)

Number of cesarean sections (mean +SD) 173+13 158+1.2 1.83+1.38 —-0.780 043

Median (interquartile range) 2(3) 15(2) 2(3)

Age of partners (mean +SD) 453441057 4427 +£11.64 46.11+9.82 -0514 0.60

Median (interquartile range) 46.5(19) 485 (19) 46 (16)

Frequency of sexual intercourse 2.18+0.69 2314061 208+0.73 —1.164 0.24

before COVID-19 infection per week 2(M 2N 21

(mean+SD)

Median (interquartile range)

Frequency of sexual intercourse after COVID-  0.76+0.71 0.85+0.78 0.69+0.66 -0.735 0.46

19 infection per week (mean +SD)
Median (interquartile range)

(1)

(1)

(1)

Mann-Whitney U test used, * is significant p

both groups after experiencing COVID-19, compared
to before the illness with more decrease in women with
sexual dysfunction group but this difference also did
not reach statistical significance.

Regarding sexual problems after COVID-19, most
women with and without sexual dysfunction had less
sexual satisfaction and more difficulty achieving orgasm
(93.5% for both groups) and more problems with desire
and arousal (90.3% and 85.5%, respectively). Of all

participants, 83.9% experienced problems with lubrica-
tion, and 37.1% experienced pain (Fig. 1).

We also noted a significant statistical difference
between the groups regarding orgasm and pain before
COVID-19. However, it was noticed that the percent-
age of participants with sexual problems before and
after COVID-19 was higher among women with sex-
ual dysfunction than in the other group except pain.
Pain was the only sexual problem that improved after
COVID-19 in both groups with more improvement in
women without sexual dysfunction group.
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Sexual dysfunction before and after COVID-19 infection
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Fig. 1 Sexual dysfunction before and after COVID-19 infection

COVID-19 symptoms and vaccination data

The two study groups differed significantly regarding
oxygen therapy during COVID-19. A higher propor-
tion of women with sexual dysfunction than of the other
group experienced needed oxygen therapy (25% vs. 3.8%,
respectively) (see Table 3).

Regarding vaccination history and its symptoms,
there was significant statistically significant difference
in received AstraZeneca, post-vaccination myalgia and
headache between both groups. In comparison with
women without sexual dysfunction, significantly higher
percentages of women with sexual dysfunction had
symptoms (myalgia and headache) caused by the vaccine.
The AstraZeneca vaccine was used more commonly with
sexual dysfunction group than another group.

SCL-90 subscale scores
Regarding SCL-90 subscales, there was no significant sta-
tistical difference between either groups (Table 4).

Regression studies

To identify possible risk factors for sexual dysfunction in
the presence of specific parameters, we performed uni-
variate linear regression. Participants with sexual dys-
function (decreased total FSFI scores) were more likely
to have renal disease (p=0.04), to experience fatigue
(p=0.011), and to need oxygen therapy (» =0.028) during
COVID-19 and to have myalgia (p=0.049) and headache
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(p=0.001) after vaccination. Recurrence of COVID-19
after vaccination was also significantly (p=0.044) associ-
ated with sexual dysfunction in women (Table 5).

Discussion

Female reproductive health and sexual function after
infection with COVID-19 infection have received lit-
tle attention. We investigated the effect of COVID-19
on female sexual function 6 months after illness and
its possible risk factors; also, to evaluate the relation-
ship between psychiatric disorders and female sexual
dysfunction.

In this study, the prevalence of sexual dysfunction
among all participants was 58%. No significant statisti-
cal difference between the studied groups regarding age,
education, chronic illness, and socioeconomic status.
Similarly, previous research reported that sexual dys-
function in women had no correlation with higher edu-
cation levels [44, 45] and socioeconomic status[46]. On
the other hand, previous study reported higher levels of
education advancing age [47, 48], and low socioeconomic
[49] were linked to more significant sexual dysfunction.

In the current study, participants with sexual dysfunc-
tion (decreased total FSFI scores) were more likely to
have chronic renal disease in regression model. As a pre-
vious study demonstrated, the effects of chronic illness
on sexuality are multifactorial and can affect all phases
of sexual response. Sexual desire, frequency of sex, and
sexual activities may be altered by illness through inter-
ference with the hormonal, vascular, and neural integrity
of the genitalia, as well as the adverse effects of medica-
tions [50].

In the sexual history, there was no significant statisti-
cally significant between both groups, but it was noticed
that most of women without sexual dysfunction had less
frequent of cesarean sections. Numerous earlier stud-
ies had revealed long-term negative effects of cesarean
procedures, including problems with the pelvic floor
muscles, decreased fertility, placental anomalies, mental
discomfort, and female sexual dysfunction [51-53]. In
contrast, a systematic review revealed no such associa-
tion [53].

Our results showed a reduction in the frequency of
sexual intercourse per week after COVID-19 in both
study groups, and the reduction was greater in women
with sexual dysfunction without significant statistical.
These findings were consistent with those of Schiavi and
colleagues [10, 54] and Li and colleagues [10, 54], who
revealed a decrease in the frequency of sexual activ-
ity during the pandemic. However, Yuksel and Ozgor
reported a notable increase in the frequency of sexual
activity during the pandemic [7]. Kaya and colleagues
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Table 3 COVID-19 symptoms, vaccination data, and post-COVID function scale of the studied groups
Variables Total populations Women without sexual  Women with sexual Zor X? P value
(N=62) dysfunction dysfunction value
(N=26) (N=36)

COVID-19 symptoms
Fever more than 38c 45 (72.6%) 9 (73.1%) 26 (72.2%) 0.006 0.58
cough 42 (67.7%) 9(73.1%) 23 (63.9%) 0.583 0.58
Throat pain 24 (38.6%) 3 (50%) 11 (30.6%) 2406 0.18
Muscle pain (53 2%) 7 (65.4%) 16 (44.4%) 2.659 0.12
Loss of smell 4 (54.8%) 4 (53.8%) 20 (55.6%) 0.018 0.54
Loss of taste (32 3%) 10 (38.5%) 10 (27.8%) 0.789 041
Diarrhea 9 (30.6%) 9 (34.6%) 10 (27.8%) 0332 0.58
Vomiting 2(19.4%) 6 (23.1%) 6 (16.7%) 0.397 053
Headache 41 (66.1%) 20 (76.9%) 21 (58.3%) 2.329 0.17
Fatigue 27 (43.5%) 1(42.3%) 16 (44.4%) 0.028 0.53
Oxygen therapy 0(16.1%) 1(3.8%) 9 (25%) 4,99 0.03*
Vaccination history
Type of COVID-19 vaccine

None 22 (35.5%) 12 (46.2%) 10 (27.8%) 2.22 0.18

Sinopharm 9 (46.8%) 13 (50%) 16 (44.4%) 0.187 0.79

AstraZeneca 1(17.7%) 1(3.8%) 10 (27.8%) 592 0.01*
Number of vaccine dose 1.29+0.96 1.08+1.07 1.44+0.909 - 148 0.13
(mean+SD) 2(2) 2(2) 2(2)
Median (interquartile range)
Symptoms of post-COVID-19 vaccine
Fever 28 (45.2%) 8(30.8%) 20 (55.6%) 3.74 0.07
Myalgia 24 (38.7%) 6 (23.1%) 18 (50%) 4612 0.03*
Fatigue 6 (9.7%) 2(7.7%) 4(11.1%) 0.202 0.50
Headache 16 (25.8%) 1(3.8%) 15 (41.7%) 11.27 <0.001*
Nb of have recurrent COVID-19 0.16+0.51 0.08+0.39 0.22+£0.59 -1.28 0.20
after vaccine (mean £SD) 0(0) 0(0) 0(0)

Median (interquartile range)

The Chi-square and Mann-Whitney U test used, * is significant p

found the frequency of relationships decreased statisti-
cally among women after COVID-19 [4].

Although women with sexual dysfunction had a
higher percentage of sexual problems before and after
COVID-19 infection than did the other group, except
for pain—which was the only sexual problem that
improved after COVID-19 in both groups—but only
orgasm and pain problems were differ significantly. The
results of a previous study indicated that only satisfac-
tion decreased significantly in women after COVID-
19, whereas desire, arousal, lubrication, orgasm, and
pain did not differ significantly after COVID-19 diag-
nosis. On the other hand, Kaya and colleagues, found
a decrease, although no statistically significant, in pain
scores on the 36-item short form health survey after
COVID-19 diagnosis [4]. Regarding decrease pain
post-COVID-19, Patients with COVID-19 frequently
develop peripheral neuropathy, which is primarily
brought on by immune processes or neurotoxic side

effects of medications used to treat COVID-19 symp-
toms. Peripheral nerve compression also brought on by
protracted bed rest in the intensive care unit (ICU) and
pre-existing risk factors like diabetes also play a minor
role [55].

In their Turkish population, Yuksel and Ozgor showed
that scores for all six domains of the FSFI—aside from
pain and arousal—were considerably lower during the
COVID-19 pandemic [7]. According to Fuchs and col-
leagues, problems with orgasm, lubrication, and satisfac-
tion increased dramatically during the pandemic [56] as
it might be linked to associate symptoms of depression
and anxiety [57].

In our study, a higher significant proportion of women
with sexual dysfunction than of the other group experi-
enced needed oxygen therapy. In linear regression model,
Participants with sexual dysfunction (decreased total
FSFI scores) were more likely to need oxygen therapy and
to experience fatigue during COVID-19 pandemic.
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Table 4 Subscales of SCL-90 of the studied groups
Variables Total populations Women without sexual Women with sexual X2 P value
(N=62) dysfunction dysfunction value
(N=26) (N=36)
Somatization
Normal 2 (3.2%) 0 (0%) 2 (5.6%) 2115 034
Borderline 5(8.1%) 3(11.5%) 2 (5.6%)
Abnormal 55 (88.7%) 23 (88.5%) 32 (88.9%)
Obsessive—compulsive
Normal 15 (24.2%) 7 (26.9%) 8(22.2%) 0350 083
Borderline 19 (30.6%) 7 (26.9%) 12 (33.3%)
Abnormal 28 (45.2%) 12 (46.2%) 16 (44.4%)
Interpersonal sensibility
Normal 28 (45.2%) 12 (46.2%) 16 (44.4%) 0.202 0.90
Borderline 28 (45.2%) 12 (46.2%) 16 (44.4%)
Abnormal 6 (9.7%) 2 (7.7%) 4(11.1%)
Depression
Normal 26 (41.9%) 2(7.7%) 8(22.2%) 3620 0.16
Borderline 26 (41.9%) 14 (53.8%) 12 (33.3%)
Abnormal 10 (16.1%) 10 (38.5%) 16 (44.4%)
Anxiety
Normal 5(8.1%) 1(3.8%) 4 (11.1%) 1.280 0.52
Borderline 30 (48.4%) 14 (53.8%) 16 (44.4%)
Abnormal 27 (43.5%) 11 (42.3%) 16 (44.4%)
Anger—hostility
Normal 20 (32.3%) 10 (38.5%) 10 (27.8%) 2.707 0.25
Borderline 13 (21%) 7 (26.9%) 6 (16.7%)
Abnormal 29 (46.8%) 9 (34.6%) 20 (55.6%)
Phobic anxiety
Normal 28 (45.2%) 13 (50%) 15 (41.7%) 0423 0.60
Borderline 0 (0%) 0 (0%) 0 (0%)
Abnormal 34 (54.8%) 13 (50%) 21 (58.3%)
Paranoid ideation
Normal 8 (12.9%) 4(15.4%) 4(11.1%) 0.245 0.71
Borderline 0 (0%) 0 (0%) 0 (0%)
Abnormal 54 (87.1%) 22 (84.6%) 32 (88.9%)
Psychosis
Normal 5(8.1%) 2 (7.7%) 3(8.3%) 1.603 0.44
Borderline 10 (16.1%) 6 (23.1%) 4(11.1%)
Abnormal 47 (75.8%) 18 (69.2%) 29 (80.6%)

The Chi-square test used, * is significant p

Results of a previous study indicated that prolonged
oxygenation therapy resulted in poor outcomes of post-
COVID-19 symptoms [58]. Another study revealed that
oxygen therapy increased the incidence of sleep disor-
ders and phobic anxiety [17]. The use of equipment to
enhance oxygen levels in patients is typically connected
with unpleasant experiences such as pain, thirst [59], iso-
lation, choking, and anxiety about running out of oxygen
[60].

According to a meta-analysis, a considerable number
of patients with COVID-19 experience chronic fatigue,
which may have a neurological basis [61]; this affects a
large number of women [62]. Some researchers hypoth-
esized that COVID-19-related fatigue may be caused
by damage to olfactory sensory neurons, which results
in reduced cerebrospinal fluid outflow through the cri-
briform plate. This, in turn, causes congestion of the
glymphatic system, which then causes a toxic build-up
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Table 5 Univariate linear regression for total score of FSFI and other parameters
B Std. error Beta t P value 95% Confidence interval for B
Lower bound Upper bound
Age —0.050 0.084 -0.076 -0.593 0.555 -0.218 0.118
Age of first menses 0492 0.545 0.116 0.903 0370 -0.598 1.581
Age of first sexual intercourse 0.073 0.251 0.037 0.290 0.773 —-0429 0.575
Age of the partner —0.056 0.075 —0.096 -0.747 0.458 —0.206 0.094
Total score of SEC —-0.037 0.024 —-0.200 —1.578 0.120 —-0.084 0.010
Subscales of SCL-90
Somatization 1.282 1471 0.112 0.872 0.387 —1.660 4.225
Obsessive compulsive 0.855 1322 0.083 0.647 0520 - 1.789 3498
Sensibility 2.097 1.587 0.168 1322 0.191 -1.077 5271
Depression 0.741 1.481 0.064 0.500 0619 — 2221 3.703
Anxiety 1.770 1.892 0.120 0.935 0.353 -2015 5554
Anger—hostility 0.163 1.137 0.019 0.143 0.886 —-2112 2438
Phobic anxiety 0.089 1.200 0.010 0.074 0.941 - 2311 2489
Paranoid ideation 1.774 1.498 0.151 1.184 0.241 —-1.222 4.770
Psychosis 0.736 1511 0.063 0.487 0.628 —2287 3758
Medical history
Chronic illness —1.386 1.729 -0.103 —0.801 0426 —4.844 2.073
Hypertension -0.633 1.841 —0.044 —0.344 0.732 —-4315 3.048
Diabetes mellitus -0322 2.145 -0.019 —0.150 0.881 —-4612 3.968
Ischemic heart disease — 2480 4454 —-0.072 - 0557 0.580 -11.390 6.430
Chest disease —5.345 3.137 -0.215 - 1.704 0.094 -11.619 0.929
Renal disease —7.286 3.555 - 0256 —2.050 0.045* - 1439 -0.176
Symptoms of COVID-19 infection
Cough 0.096 1.688 0.007 0.057 0.955 —3.280 3472
Throat pain 1.142 1613 0.091 0.708 0.482 —2.085 4.369
Muscle pain 0.188 1.581 0.015 0.119 0.906 - 2975 3.351
Loss of smell —1.641 1.571 -0.134 —1.045 0.300 —4.784 1.502
Loss of taste —1.587 1.675 -0.121 —0.947 0347 —4.938 1.764
Diarrhea -1.078 1.706 —-0.081 -0632 0.530 —4.490 2334
Fever —1.037 1.764 -0.076 —0.588 0.559 —4.565 2490
Vomiting -0.372 1.997 -0.024 -0.186 0.853 —4.366 3.622
Headache 1.764 1.652 0.137 1.068 0.290 —1.539 5.068
Fatigue —3.963 1.507 -0.321 - 2630 0.011* -6.977 —0.949
Having COVID-19 vaccine —2.889 1.606 -0.226 -1.798 0.077 -6.102 0.324
Symptoms of post-COVID-19 vaccine
Fever —2.058 1.563 -0.168 -1317 0.193 -5.185 1.069
Headache —5.652 1.649 — 0405 —3428 0.001* —8951 —2354
Fatigue —-0.886 2.666 —0.043 -0.332 0.741 -6.219 4448
Myalgia —3.154 1.568 —-0.251 —2012 0.049* —6.291 -0018
Oxygen therapy - 4626 2.060 -0.278 —2.245 0.028* —8.748 —0.505
Have recurrent COVID-19 after vaccine 8.887 4316 0.257 2.059 0.044* 0.254 17.519

" is significant p

of cerebrospinal fluid within the central nervous system

[63].

In comparison with women without sexual dysfunc-
tion, significantly higher percentages of women with

sexual dysfunction had symptoms (myalgia and head-
ache) caused by the vaccine with significant statisti-
cal. The AstraZeneca vaccine was used more significant
received with sexual dysfunction group than another
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group. In addition, myalgia and headache after vaccina-
tion, and recurrence of COVID-19 after vaccination were
associated with sexual dysfunction.

Data on the effects of anti-SARS-CoV-2 vaccinations
on sexual health and reproduction are contradictory
because of small sample sizes and a lack of diversity in
the samples. Further research is needed to investigate
the long-term effects of COVID-19 and vaccinations on
health in general and on sexual function.

According to our findings, there is no significant statis-
tical difference regarding subscales of SCL-90. Previous
study indicated that 91.2% of patients with COVID-19
exhibited symptoms of mental disorders 6 months after
the disease [17], but no measure was done to assess
sexual problems in this study. Generally, persistent psy-
chological stress [64], and stress-related hormonal dis-
ruptions are associated with lower FSFI scores such as
higher cortisol levels, which inhibit the hypothalamic—
pituitary—gonadal axis, may be responsible for sexual
dysfunction, decreased arousal in particular [64].

Limitations and future directions

The number of participants was relatively small because
of local cultural barriers; most women in Egypt are
uncomfortable discussing sexual issues, even for scien-
tific purposes, and usually refuse to participate in such
studies. The retrospective nature of responding to the
assessment scales was another limitation. The last limita-
tion was the lack of information about the COVID-19 sta-
tus and the sexual well-being of the participants’ sexual
partners. Therefore, future large-scale multicenter stud-
ies including the participants’ sexual partners should be
conducted. Also, long-term follow-up studies for sexual
function and satisfaction after COVID-19 to confirm our
findings and to estimate the changes over time. Address-
ing such complaints is important for ending the stigma
attached to them. In general, more attention should be
directed toward women’s mental health in Egypt.

Conclusions

Six months after infection with coronavirus COVID-19,
the prevalence of sexual dysfunction among all partici-
pants was 58%. After 6 months COVID-19, there was a
decline in the frequency of sexual intercourse and scores
on all FST subscales in both groups except pain, with
more affection in sexual dysfunction women group. No
statistical difference in psychiatric problems between
both groups. Sexual dysfunction was associated with
renal illness, COVID-19-related oxygen therapy and
fatigue, post-COVID-19 vaccination myalgia, and head-
ache. Furthermore, pain was the only sexual problem
that improved after COVID-19 in both groups. This Indi-
cated presence of unknown biological and neurological

Page 9 of 11

changes due to COVID-19 infection and its vaccination
other than psychological stress and illnesses. There-
fore, the results of this study recommend that women
with the previous risk factors and their partners should
have both sexual and psychiatric assessment 6 months
post-COVID.
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