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Evaluation of sexual function according to age in women referred to urogynaecology clinics
Abstract
Objective
Sex can be an important aspect of life with no upper age limit, however research into sexual function in older women is limited. This multi-centre study aims to assess the relationship between age and sexual activity/function, in women attending urogynaecology clinics. 
Study design
Data collected using the validated electronic Personal Assessment Questionnaire (ePAQ-Pelvic Floor) patient reported outcome measure were collated from seven public UK Hospitals between April 2018-January 2022.  
Main outcome measures
The primary outcome was the proportion of sexually active women in each age group category. Secondary outcomes were symptom scores and impact factor scores for domains of sexual function, and their correlation with age.
Results
There were 12877 responses obtained, of which 8372 were valid for inclusion. 
Sexual activity decreased with increasing age (p<0.001).
In the majority of sexual function domains, peak symptom and impact scores were found in women aged 40-59. ‘Body Image’ peak scores were observed in women aged 30-39. Mean scores for both symptom frequency and impact in all domains decreased with increasing age ≥60 years.
Conclusions
Sexual activity declines with increasing age but this is not associated with increased sexual dysfunction scores in those who remain sexually active. Impaired sexual function is more commonly reported in women aged 40-60, likely reflecting the impact of the menopause. Further research is required to better understand reasons for cessation of sexual activity and identify patients who have treatable causes of sexual dysfunction. 

Keywords 	
Sex, sexuality, sexual activity, sexual function, women, age

Brief summary
[bookmark: _Hlk198566621]Sexual activity declines with increasing age in the UK urogynaecological population, but this is not associated with worsening sexual function in those who remain sexually active.

Manuscript
Introduction
Women are living longer with better health in later life than in preceding generations and are remaining sexually active into older age. Evidence from population studies suggests that ‘older men and women desire continued sexual exchange’.[1,2] Indeed, sexual well-being has been shown to be significantly related to overall happiness, irrespective of age.[1]
Multiple physical, social and psychological factors can negatively impact on sexual function with advancing age, many of which may be amenable to medical treatment. Open discussion between healthcare providers and patients regarding sexual function is important in identifying and addressing these issues.[3,4] The use of validated patient reported outcome measures, as an adjunct to clinical consultation, can increase disclosure of intimate issues and facilitate both discussion of symptoms and treatment.[5,6] Despite a similarly high prevalence of bothersome sexual problems among older women and older men, women were less likely than men to have discussed sex with a clinician, presenting a challenge for those who deliver healthcare to a predominantly female population.[3] Moreover, in a study investigating sexual wellbeing in adults aged between 40-80; men reported higher levels of satisfaction than women irrespective of sociocultural context, indicating further disparity and the importance of initiatives to address this imbalance.[1]
There is a relative paucity of information regarding female sexual function in older age. A previous systematic review relating to this has observed a significant decrease in the proportion of older women who are sexually active compared to younger women, yet up to 73% of older women remain sexually active.[4] Sexual inactivity, in itself, is not necessarily problematic, though up to 61% of older women reported at least one sexual problem. The authors concluded from this systematic review that further research was required to determine specific aspects of sexual dysfunction in older women, their impact on quality of life and reasons for sexual inactivity.[4]
In this multicentre study, we aimed to further investigate self-reported sexual function of older women in the population we care for in urogynaecology. Around 37% of older women (aged 60-79 years) suffer from one or more pelvic floor disorder including genital prolapse, urinary and faecal incontinence.[4,7] Whilst increasing age is a predictor of sexual inactivity, the presence of pelvic floor symptoms is not.[7] Yet we know that pelvic floor disorders can impact on sexual function and thus a high prevalence of sexual dysfunction may be expected in this cohort.
Up to 50% of women with pelvic floor disorders report sexual dysfunction, citing poor body image, embarrassment, dyspareunia, lack of sensation, fear of odour and coital incontinence.[4,7,8] Interestingly, the stage of pelvic organ prolapse does not directly correlate with poor sexual function.[7,9] Medical and surgical treatment of pelvic floor disorders is a potential intervention to address sexual dysfunction in older women, though surgical reconstruction does not guarantee improvement in sexual function; indeed, scarring and dyspareunia are recognised risks of vaginal surgery. However, on the whole, sexual dysfunction generally improves following both prolapse repair and stress incontinence surgery.[4,10,11]
In this multicentre retrospective study, we aimed to investigate how the rate of sexual activity changes with increasing age in women attending urogynaecology clinics using data from completed patient reported outcome measures (PROMs). We also aimed to compare sexual function scores and impact on quality of life with age, and examine how various domains of pelvic floor dysfunction relate to sexual function. 
Based on the results of the systematic review of existing literature, we hypothesised that sexual activity would decrease with increasing age, sexual function will decline with increasing age but the impact of sexual dysfunction on quality of life will also reduce with increasing age.

Materials and methods
Women attending the Urogynaecology Outpatients Department at seven NHS (National Health Service) Foundation Trusts throughout the United Kingdom between April 2018 and January 2022 who had completed the electronic Personal Assessment Questionnaire – Pelvic Floor (ePAQ-PF) patient reported outcome measure (PROM) as part of their routine care, were included in the study. All urogynaecology units included in the study were tertiary referral centres.
National ethical approval was sought and obtained from the Integrated Research Application System (IRAS Project ID 301242). This study was performed according to the STROBE cross sectional reporting guidelines.[12]
The primary outcome measure was the proportion of women attending urogynaecology clinic who are sexually active in each of the age group categories from age 18 to >80 years. The secondary outcome measures were the relationship between age and symptom scores, and the relationship between age and impact factor scores for symptoms relating to sexual function. 
The ePAQ-PF is a validated electronic PROM which allows women to provide a detailed assessment of symptoms related to their pelvic floor health and to report the impact that these symptoms have on their quality of life.[13] The voucher for the ePAQ-PF PROM is posted out, emailed or sent by text message prior to consultation and can be completed online at home on a Smartphone, tablet or computer or by utilising a computer within a private room in the gynaecology outpatient department. Results from the ePAQ-PF PROM are then added to the patients notes and the results used to inform the consultation.     
The PROM is formatted as a questionnaire comprising of four overarching dimensions assessing symptoms related to urinary, bowel, vaginal and sexual function. Within each dimension there are five domains which ask a number of question items. Domain scores are calculated by taking the sum of all individual item scores within the domain, dividing that number by the total possible item score for the domain and then multiplying that number by 100. This provides a domain score scale which ranges from 0 (best possible health status) to 100 (worst possible health status). The impact score for each domain is derived from the sub-questions for each item in the domain: ‘How much of a problem is this for you?’ The maximum reported bother for any item in the domain is used to define the overall bother (ranging from 0- no impact, to 3- significant impact). Patients also complete routine demographic items including age, parity, BMI and if they are currently sexually active. The final question of the questionnaire asks whether patients consent to their data being utilised in research; “Are you willing to allow confidential use of your answers to this questionnaire for appropriately approved projects and regulated research, audit or service evaluation projects?”. Those women who left the question blank or did not consent for use of their data were excluded from analysis, as were those who did not complete the sexual function domain and those who were under the age of 18.
The patient population was divided into the following age ranges: 18-29; 30-39; 40-49; 50-59; 60-69; 70-79 and ≥80. Data were collated for the number of respondents who were sexually active in each age category and chi squared analysis was performed to assess if there was a statistically significant difference in sexual activity with age. Parity was assessed between the age groups as a possible confounding factor using chi squared analysis. 
 The areas of ePAQ-PF assessing sexual function includes seven relevant domains, five of which are present in the sexual dimension of the instrument (‘sex and urinary symptoms’; ‘sex and vaginal symptoms’; ‘sex and bowel symptoms’; ‘sex and dyspareunia’ and ‘general sexual function/quality of life’) and two within the vaginal dimension (‘vaginal pain and sensation’ and ‘body image'). The question items relating to each of these areas are shown in Table 1.  
For each of these areas we analysed the relationship between the symptom score and age, the impact factor and age, and the correlation between symptoms score and impact factor using Spearman’s Rank Correlation. Microsoft Excel was used for descriptive statistical analysis.
Subgroup analysis was also performed according to predominant presenting urogynaecology symptom (urinary, bowel, vaginal including prolapse and mixed pelvic floor dysfunction).

Results
Between April 2018 and January 2022, a total of 12877 women completed the ePAQ-PF patient reported outcome measure as part of their routine clinical care across the seven NHS Trusts. A total of 8386 gave consent for analysis (65%). Within this group, 8372 women had completed the sexual function domain and were confirmed to be over the age of 18 (99% of those who gave consent). Therefore, data from a total of 8372 women were collated (65% of those screened). 
The data demonstrated a normal distribution of response rate by age category with the peak in data collection in the age 50-59 age group (Figure 1). Mean parity was calculated for each age range.  There was no significant difference in parity between the age groups on chi square analysis (p=0.99). 
Data demonstrated a steady decrease in the number of women who were sexually active as age increased in a linear fashion; with over 78% of those in the 18-29 age group being sexually active as opposed to 4% in the over 80s age category (Figure 2). Chi square analysis demonstrated that this was a significant trend with a p value of <0.001. 
Graphical presentation of symptom score and impact factor score by age range indicated a non-parametric distribution of data with negative skew. When the relationship between symptom score and impact score was assessed utilising Spearman’s correlation, there was a statistically significant positive correlation for all domains of sexual function (‘Sex and Urine’ R=0.95, p<0.01; ‘Sex and bowel’ R =0.95, p<0.01, ‘Sex and vagina’ R =0.95, p<0.01, ‘Pain and sensation’ R =0.85, p<0.01, ‘General sexual function’ R =0.91, p<0.01, ‘Sex and dyspareunia’ R =0.94, p<0.01, ‘Sex and body image’ R =0.91, p<0.01).
Mean symptom and impact scores were plotted for each age range (Figure 3 and Figure 4). In the majority of sexual function domains, the peak symptom and impact scores were found in the 40-59 age range, except for ‘Body Image’ where the peak scores were seen in the 30-39 age group. Mean scores for both symptom frequency and symptom impact in all domains then decreased with increasing age ≥60 years.
We assessed the relationship between age and symptom score, and age and impact factor score in women over the age of 60 using Spearman’s correlation. This demonstrated a statistically significant but weakly negative correlation for both symptom score and impact score with increasing age across all domains (Table 2). The strongest negative association with increasing age was for ‘Sex and Vagina’ (R= -0.32, p<0.001) for both symptom and impact score. The weakest association was for ‘Body image’ for both symptom score (R= -0.11, p<0.001) and impact factor score (R= -0.10, p<0.001). 
When the data were analysed according to primary presenting complaint (urinary, bowel, vaginal including prolapse, mixed pelvic floor dysfunction (2 issues), mixed pelvic floor dysfunction (3 issues); the general sex life scores increased or remained stable to age 40-49 group and then declined in a broadly linear fashion (Figure 5). The highest scores in general sex life, reflecting the poorest sexual function, were seen in the mixed pelvic floor dysfunction (3 issues) group followed by the mixed pelvic floor dysfunction (2 issues) group, followed by the vaginal symptoms (including prolapse) group. The scores for the urinary symptom and bowel symptom groups were broadly similar.


Discussion
Main findings
Having hypothesised that sexual function would decline with increasing age, we have demonstrated that this is not the case in this study, at least in those women who remain sexually active. Indeed, this study indicates that the cohort reporting the poorest sexual function with greatest impact of symptoms is the 40-60 age group. Over the age of 60, sexual function actually appears to improve in the majority of domains (urinary, bowel, vaginal, dyspareunia and general sexual function), with reduced reporting of sexual issues with increasing age. However, this apparent trend may represent a self-selecting group who continue to be sexually active into older age due to an absence of sexual dysfunction.

With the 40-60 age group experiencing most sexual dysfunction, these findings appear to implicate the menopause as a potential contributing factor. Symptoms of genitourinary syndrome of the menopause (GSM) such as vaginal dryness, burning, itching, soreness and dyspareunia, can affect up to 50% of women.[14] Symptoms can be distressing and compromise quality of life considerably.[15] This is an important finding as GSM is a manageable condition, with the gold standard treatment being topical vaginal oestrogens, supplemented by moisturisers and lubricants, and to a lesser extent ospemifene and prasterone in refractory cases.[16,17] Histological studies have demonstrated restoration of vaginal pH, thickening of the vaginal epithelium, collagen synthesis/reorganisation and increased vaginal secretions with topical oestrogen treatment for GSM.[18,19,20] Vaginal oestrogen is a safe and effective treatment for the majority of women, with the exception of breast cancer survivors, in which its use may be restricted.[22,22] Thus, there may be potential for significant improvements in the sexual function of this age group with; breakdown of taboo regarding menopausal and particularly sexual symptoms, increasing awareness of availability of treatments, facilitation by healthcare professionals to discuss intimate issues, and clinician confidence to manage sexual dysfunction. With recent popular television documentaries regarding the menopause in the UK and the advent of the availability of over-the-counter topical vaginal oestrogen, this may be set to change.[23,24]  
Our findings demonstrate improvements in sexual function over the age of 60 in those who remain sexually active, with a linear correlation between increasing age and reduction in sexual dysfunction related to urinary, bowel and vaginal symptoms, as well as dyspareunia and general sex life. This raises the question, whether by the age of 60, women have adapted to the change in physiology related to the menopause? Whilst vasomotor symptoms may have settled by this age, GSM is usually progressive and thus is unlikely to have resolved, hence the assumption of a relative adaptation to a new normal self.
This may also reflect a self-selecting group of women, who have remained sexually active into older age, in part because they have good sexual function. As women enter their sixth and seventh decades, and societal pressures to be sexually active begin to subside, it seems logical that those with good sexual function would be motivated to continue to be sexually active, whereas those with poor sexual function are more likely to discontinue sexual activity earlier. It is important to note that patients who have may discontinued sexual activity due to sexual dysfunction are not represented here, thus the true prevalence of sexual dysfunction in this age group may not be realised from this data. Further research is required to better understand the reasons for cessation of sexual activity in older age, including sexual dysfunction in male partners and within same-sex relationships.
[bookmark: _Hlk198563730]Impact scores also fell with increasing age (over the age of 60), in correlation with symptoms scores for the majority of sexual function domains (urinary, bowel, vaginal, dyspareunia and general sexual function). This is in keeping with our hypothesis that the impact of sexual dysfunction lessens in older age, when priorities may change and sex life perhaps becomes a less important determinant of health-related quality of life. 

One of the factors which may lead to an increase in sexual dysfunction with age is the increasing incidence of pelvic floor dysfunction. Epidemiological studies demonstrate peak incidence of pelvic organ prolapse in the 60-69 age group.[25] Moreover, one third of women with pelvic organ prolapse report sexual dysfunction citing symptoms including lack of sensation, vaginal obstruction, embarrassment and avoidance of sex, dyspareunia, dryness, orgasmic disorders and coital urinary/faecal incontinence.[26] Perhaps, by nature of the study population (patients presenting to urogynaecology clinic), all participants by definition have been referred likely due to some form of pelvic floor dysfunction, and thus the effect of pelvic organ prolapse prevalence is lost in this cohort.
Body image was an outlier to trends observed in other domains relating to sexual function, with scores peaking in women aged 30-39, and a significant reduction seen with increasing age. Whilst it is widely accepted that body image, in general, tends to be a more prominent concern in youth, the peak was not seen in the 18-29 age group. One theory is the impact of childbirth and physical changes related to this, such as perineal scarring and vaginal laxity, which may be more pronounced in this age group. 

Findings in the context of existing literature
To our knowledge, this is the first study of age-related sexual function in a urogynaecological population.
These findings are in keeping with existing population studies in terms of falling rates of sexual activity with increasing age. The reported rate of sexual activity in older women was towards the lower end of the reported range, with 35% of those aged 60-69 reporting being sexually active in this study compared with a range of 33-73% based on a previous systematic review [4]. This may reflect the morbid nature of this cohort and the impact of underlying pelvic floor dysfunction on sex life.[27]
A previous systematic review of population studies revealed a trend to declining sexual function with increasing age, with 61% of over 60s reporting at least one sexual symptom [4]. These results are not in keeping with this, actually demonstrating improvements in sexual symptoms and impact factors over the age of 60 relative to those reported in the 40-60 age group, at least in those who maintained sexual active.[27] It may be that if data were also collected from those patients who had already ceased sexual activity, the prevalence of sexual dysfunction may be higher.
Previous publications from this unit by Jha et al have used ePAQ data to compare sexual function in age-matched cohorts of patients with pelvic organ prolapse versus patients with stress urinary incontinence. This concluded that the overall impact on sexual function was not significantly different between the two groups, but patients with prolapse were more likely to avoid intercourse than those with stress incontinence.[28] The subgroup analysis in the present paper suggests general sex life scores are poorer in those with vaginal symptoms including prolapse, compared with those with urinary symptoms (including stress incontinence as well as other urinary symptoms), at all ages, though the difference between the groups reduces over the age of 69. Though a direct comparison between the cohorts in the two studies cannot be made, the poorer general sex life scores in the vaginal symptoms group is in line with the findings by Jha et al and may be reflective of an increased avoidance of sex.
Jha et al. also published a paper from this unit in 2012 regarding coital incontinence. This paper concluded that worsening urinary incontinence has a deleterious effect on sexual function. However, parameters of sexual function were no different in women with different urodynamic diagnoses. [29] Our subgroup analysis is according to predominant symptom domain (urinary, bowel, vaginal etc.). Findings by Jha et al. suggest that the parameters of sexual function would not be significantly different if the ‘urinary’ group were further subdivided into stress incontinence and overactive bladder.

Strengths and Limitations
This is a large data set of 8372 women and utilises a robust validated patient reported outcome measure. The study provides detailed information relating to women referred to urogynaecology clinic, which is particularly valuable to clinicians working in this field. Results therefore cannot be extrapolated to the general population without caution.
A large portion of subjects (4505 out of 12,877) declined for their data to be utilised in research/left this question blank. Inclusion of this data may have affected the outcome of the study. It is possible that an embarrassment factor played a role in their decision to refuse to share their data, and thus perhaps this group may have higher symptom scores and lower rates of sexual activity.
We did not compare demographic statistics for patients who did not complete the sexual dimension of the questionnaire (excluded from study) with patients who did, to evaluate for significant differences in baseline characteristics.
It was not possible to control for all variables that can impact sexual activity and sexual function, other than age. For example, we did not ascertain menopause status, use of systemic/local hormone replacement treatment (HRT), existing medical conditions and partner factors.
FSFI (Female Sexual Function Index) or PISQ-IR (Pelvic Organ Prolapse – Urinary Incontinence Sexual Function Questionnaire) offer an alternative comprehensive patient reported outcome measure for the assessment of sexual function, though the widespread use of this global pelvic floor assessment tool ePAQ-PF, enabled the collection of this large data set.[28,29]
The data are cross-sectional in nature, reflecting sexual activity and function at a fixed point in time for these patients, as opposed to longitudinal data which would reflect changes in individuals’ sexual activity and function over time, offering a robust, yet labour intensive, examination of changes in sex life with aging. These study data are limited by the fact that no data were included from patients who are no longer sexually active, thus potentially underestimating sexual dysfunction in this population.
The wording in the ePAQ-PF questionnaire used to define sexual activity was an affirmative response to the following question: ‘Are you currently sexually active?’ (see Table 1). This does not specifically define what is meant by sexual activity and may include patients who are and are not having penetrative vaginal intercourse.
Data regarding whether consultations were conducted remotely or face-to-face were not collected. Potentially this may influence disclosure of symptoms due to an embarrassment factor.

Recommendations for future research
Further investigation of reasons for cessation of sexual activity in older age is required. While sexual inactivity may not in itself be problematic to all patients, if the reason for cessation of intercourse is related to a reversible cause of sexual dysfunction, then this should be addressed. Qualitative data may offer a nuanced approach to further research in this area.
It would be useful for clinicians to know what proportion of patients have become sexually inactive due to potentially treatable conditions such as low libido, dyspareunia and pelvic floor dysfunction, as opposed to partner issues, including sexual dysfunction or loss of partner.

Conclusion
[bookmark: _Hlk198564477][bookmark: _Hlk198564245]In the UK urogynaecology patient population, 35% of women over 60 are sexually active, with a steep decline to 4% of women over 80. This does not appear to be due solely to poorer sexual function, with lower symptom scores and impact scores reported in sexual domains, in those who remain sexually active over the age of 60. This study adds value in evaluating not only symptom severity but also symptom impact. This is key because although it is important to identify and diagnose conditions causing sexual dysfunction, decisions relating to intervention are more likely to be based on impact and bother. This study is limited by its methodology as a database interrogation and thus was unable to control for variables such as menopausal status, use of HRT, medical conditions and partner factors. By the nature of the methodology, this study did not include information from women who were not sexually active and thus did not capture data from this patient group. Further research is required to assess prevalence of sexual dysfunction in the non-sexually active population of older women, who are not represented here. Further research is also required to determine the specific reasons for cessation of sexual activity and identify the proportion of patients who have a treatable cause of sexual dysfunction, so efforts can be made by clinicians to address this.
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Figure legends
Figure 1 Number of people consented and included by age range
Figure 2 Respondents sexually active by age group
Figure 3 Mean symptom score by age range
Figure 4 Mean Impact score by age range

Tables
Table 1. ePAQ-PF Sexual Function Dimension Questions
	ePAQ-Pelvic Floor Domain
	Questions

	Introductory
	· Are you currently sexually active?
· Are you willing to answer some questions about your sex life and your feelings

	Sex and Urinary
	· Overall, how much do bladder problems interfere with your sex life
· Do you avoid sexual activity because of your bladder or urinary symptoms
· Do you feel that your partner avoids sexual activity with you because of your bladder or urinary problems
· Do worries about your bladder or urinary problems interfere with your sex life
· Does urine leak when you have sexual intercourse
· Does urine leak at the start of sexual intercourse (i.e. on penetration)
· Do you experience cystitis (urinary infections) following sexual intercourse


	Sex and Bowel
	· Overall, how much do bowel problems interfere with your sex life
· Do you avoid sexual activity because of your bowel problems
· Do you feel your partner avoids sexual activity with you because of your bowel problems
· Do worries about your bowels interfere with your sex life
· Do you leak wind from your bowels when you have sexual intercourse
· Do you leak stool from your bowel when you have sexual intercourse


	Sex and Vagina
	· Overall how much do vaginal problems interfere with your sex life
· Do you avoid sexual activity because of your vaginal problems
· Do you feel your partner avoids sexual activity with you because of your vaginal problems
· Do worries about your vagina interfere with your sex life


	Sex and Dyspareunia
	· Do you feel that your vagina is too dry during sexual activity
· Do you feel that your vagina lacks sensation during sexual activity
· Do you experience discomfort or pain during sexual intercourse
· Do you get the feeling there is something in the way inside your vagina during intercourse


	General Sex Life
	· Overall, how much do sexual problems interfere with your enjoyment of life
· Do you feel you have lost interest in sex
· Overall, how satisfied are you with your sex life
· Do problems with your health in general interfere with your sex life
· Does your partner avoid sexual activity with you because of problems with their own health

	Body Image
	· Do you have any concerns or problems with your vagina or pelvic area?
· How long have you had these problems or concerns?
· Do you feel embarrassed about the appearance of your pelvic area? (Your pubic area, vagina, anus and areas around these).
· Do you feel unhappy about scarring of your pelvic area?
· Does the appearance of your pelvic area make you feel less attractive?
· Do you feel unhappy to look at your pelvic area yourself?




Table 2. Association between symptom score and impact factor score with age in women over the age of 60
	ePAQ-Pelvic Floor Domain
	Relationship between age and symptom score (2dp)
	Relationship between age and impact score (2dp)

	Sex and Urine
	R= -0.26 (p<0.001)
	R = -0.26 (p<0.001)

	Sex and Bowel
	R= -0.21 (p<0.001)
	R= -0.21 (p<0.001)

	Sex and Vagina
	R= -0.32 (p<0.001)
	R= -0.32 (p<0.001)

	Vaginal Pain and sensation
	R = -0.22 (p<0.001)
	R= -0.19 (p<0.001)

	General Sexual Function
	R= -0.36 (p<0.001)
	R = -0.36 (p<0.001)

	Dyspareunia
	R= -0.31 (p<0.001)
	R = -0.31 (p<0.001)

	Body image
	R= -0.11 (p<0.001)
	R= -0.10 (p<0.001)
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