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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 dysfunction. 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 problems except pain were decreased in both groups with more affection in sexual dysfunction women. Sexually dysfunctional women were more likely to obtain oxygen therapy during COVID-19, received AstraZeneca, had post-vaccination 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.
Background
The global coronavirus disease 2019 (COVID-19) pandemic has created disruptions in the health care system and in social interactions, a decline in income, and many deaths [1,2,3]. Symptoms of COVID-19 affected all ages include fever, dry cough, muscle pain, fatigue, and shortness of breath [4,5,6]. Few reports to date have focused on the effect of COVID-19 on sexual and reproductive health [7,8,9]. People who are sexually active, particularly young adults, face many health concerns worldwide [10], and COVID-19 may impair several aspects of reproductive and sexual health.
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 communication. 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, including 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 sexual 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 dysfunction 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 outcomes [4]. In addition, the pandemic has contributed to a substantial increase in anxiety, as well as a considerable 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 symptoms of stress and found a correlation between depressive symptoms and the frequency of sexual activity [15]. Similarly, 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 people similarly and may recur, it also negatively affects sexuality. 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 mental 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 possible change in metabolic pathway that might increase psychiatric symptoms for post-COVID-19 infection [18,19,20,21,22,23,24,25,26,27]. Moreover, previous research found that there was role of kynurenine pathway metabolites in depression, anxiety, and stress after 6 months of COVID-19 infection [28]. AS, SARS-CoV-2 infection affects tryptophan–kynurenine metabolism as an early inflammatory signal, increasing neurotoxic metabolites such as quinolinic 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 testicular 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 dysfunction 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 respiratory syndrome coronavirus 2 (SARS-CoV-2) infection 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, heterosexual 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, eligible participants were divided into three groups (critical, 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 participants 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 comorbidities 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 participant’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 menstruation, age at first sexual intercourse, number of cesarean sections, partner’s age, frequency of sexual intercourse per week before and after COVID-19, problems of sexual desire before and after COVID-19 infection, 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 0 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 sexual 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 performance 6 months after their bout of COVID-19.[42]
COVID-19 symptoms and vaccination data
For each participant, we documented signs and symptoms 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 manufacturer, 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, interpersonal 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 compare 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 participants 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 disease, pulmonary disease, and renal disease.
Table 1 Demographic data of the studied groups
Full size table
Sexual history
Table 2 shows sexual history of the studied groups. There was no significant statistically significant difference 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 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.
Table 2 Sexual history of the studied groups
Full size table
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 lubrication, and 37.1% experienced pain (Fig. 1).
Fig. 1
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Sexual dysfunction before and after COVID-19 infection
Full size image
We also noted a significant statistical difference between the groups regarding orgasm and pain before COVID-19. However, it was noticed that the percentage of participants with sexual problems before and after COVID-19 was higher among women with sexual 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.
COVID-19 symptoms and vaccination data
The two study groups differed significantly regarding oxygen therapy during COVID-19. A higher proportion of women with sexual dysfunction than of the other group experienced needed oxygen therapy (25% vs. 3.8%, respectively) (see Table 3).
Table 3 COVID-19 symptoms, vaccination data, and post-COVID function scale of the studied groups
Full size table
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 statistical difference between either groups (Table 4).
Table 4 Subscales of SCL-90 of the studied groups
Full size table
Regression studies
To identify possible risk factors for sexual dysfunction in the presence of specific parameters, we performed univariate linear regression. Participants with sexual dysfunction (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 (p = 0.028) during COVID-19 and to have myalgia (p = 0.049) and headache (p = 0.001) after vaccination. Recurrence of COVID-19 after vaccination was also significantly (p = 0.044) associated with sexual dysfunction in women (Table 5).
Table 5 Univariate linear regression for total score of FSFI and other parameters
Full size table
Discussion
Female reproductive health and sexual function after infection with COVID-19 infection have received little 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 relationship between psychiatric disorders and female sexual dysfunction.
In this study, the prevalence of sexual dysfunction among all participants was 58%. No significant statistical difference between the studied groups regarding age, education, chronic illness, and socioeconomic status. Similarly, previous research reported that sexual dysfunction in women had no correlation with higher education 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 dysfunction (decreased total FSFI scores) were more likely to have chronic renal disease in regression model. As a previous 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 interference with the hormonal, vascular, and neural integrity of the genitalia, as well as the adverse effects of medications [50].
In the sexual history, there was no significant statistically significant between both groups, but it was noticed that most of women without sexual dysfunction had less frequent of cesarean sections. Numerous earlier studies 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 [51,52,53]. In contrast, a systematic review revealed no such association [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 activity during the pandemic. However, Yuksel and Ozgor reported a notable increase in the frequency of sexual activity during the pandemic [7]. Kaya and colleagues found the frequency of relationships decreased statistically 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 satisfaction decreased significantly in women after COVID-19, whereas desire, arousal, lubrication, orgasm, and pain did not differ significantly after COVID‐19 diagnosis. 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 symptoms. 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 colleagues, problems with orgasm, lubrication, and satisfaction 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 experienced 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.
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 disorders 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], isolation, 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 hypothesized that COVID-19-related fatigue may be caused by damage to olfactory sensory neurons, which results in reduced cerebrospinal fluid outflow through the cribriform plate. This, in turn, causes congestion of the glymphatic system, which then causes a toxic build-up of cerebrospinal fluid within the central nervous system [63].
In comparison with women without sexual dysfunction, significantly higher percentages of women with sexual dysfunction had symptoms (myalgia and headache) caused by the vaccine with significant statistical. The AstraZeneca vaccine was used more significant received with sexual dysfunction group than another group. In addition, myalgia and headache after vaccination, 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 statistical 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 psychological stress [64], and stress-related hormonal disruptions 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 scientific purposes, and usually refuse to participate in such studies. The retrospective nature of responding to the assessment scales was another limitation. The last limitation was the lack of information about the COVID‐19 status and the sexual well-being of the participants’ sexual partners. Therefore, future large-scale multicenter studies 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. Addressing 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 participants 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 headache. Furthermore, pain was the only sexual problem that improved after COVID-19 in both groups. This Indicated presence of unknown biological and neurological changes due to COVID-19 infection and its vaccination other than psychological stress and illnesses. Therefore, 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.
Availability of data and materials
All data generated or analyzed during this study are available from corresponded on request.
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