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Abstract 43 

Objective: Increasing age and menopausal transition increase the risk of sexual dysfunction. Sexual 44 
dysfunction is common in women experiencing menopause before the age of 40, while evidence on sexual 45 
function in women experiencing menopause in their mid-40s is scarce. We aimed to investigate sexual 46 
function in 46-year-old women in relation to their menopausal status.   47 

Methods: This study cross-sectionally evaluated sexual function of women in a prospective population-48 
based Northern Finland Birth Cohort 1966 (NFBC1966). A 46-year follow-up study of NFBC1966 included 49 
a broad questionnaire evaluating health, lifestyle, and life situation, as well as  menstrual history and sexual 50 
function, and  blood sampling analysis including follicle stimulating hormone (FSH) and free androgen index 51 
(FAI). The participants were divided into two groups by their menopausal status, defined by FSH and 52 
menstrual history. We performed logistic regression models in which parameters of sexual function were 53 
dependent factors and climacteric status, self-reported health, FAI, relationship status, smoking, and 54 
education level were independent variables. 55 

Results: The study population included 2661 women. In regression models, more advanced climacteric 56 
status was associated with higher frequency and difficulty level of low sexual desire and vaginal dryness 57 
(Odds ratios with 95% confidence intervals 2.80[2.12–3.71], 3.22[2.43–4.27], 3.83[2.82–5.20], 3.75[2.75–58 
5.12], respectively), lower frequency of sexual thoughts (1.34[1.02–1.75]), and higher frequency of problems 59 
with intercourse (2.35[1.51–3.66]). Lower FAI and poorer health were associated with impaired sexual 60 
function. 61 

Conclusions: The current study suggests that women experiencing menopausal transition in their mid-40s 62 
are at risk of impaired sexual function.  63 

Ethical Compliance: All procedures performed in studies involving human participants were in accordance 64 
with the ethical standards of the institutional research committee and with the 1964 Helsinki Declaration and 65 
its later amendments or comparable ethical standards.  66 

Keywords: female sexual function/ sexual dysfunction / menopausal transition / climacteric phase / early 67 
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Introduction 91 

Menopausal transition is associated with impaired sexual function, independently of ageing 1. Sex steroids -- 92 
estrogens and androgens -- play important roles in female sexual function, affecting the structure and 93 
function of both the central nervous system and genitals 2. During menopausal transition, estrogen levels first 94 
fluctuate and then decline severely 3, whereas androgen levels in women decrease continuously after the age 95 
of 20  3. However, many non-hormonal factors, such as psychological, relationship-related, and cultural 96 
factors, as well as the overall health of women and their partners, have been reported to affect sexual 97 
function in middle-aged women even more than sex hormone levels 1,4. Evidence suggests that the severity 98 
of menopause-related symptoms is inversely related to sexual function 5. Hormone therapy (HT) may 99 
improve sexual function by relieving menopausal symptoms, though it does not appear to improve sexual 100 
function in postmenopausal women in general 6.  101 

The median age at menopause is 50 years 7. Premature ovarian insufficiency (POI), defined as declining 102 
ovarian function before the age of 40, has been associated with impaired sexual function in several studies 8–103 
11. Not only hormonal but also psychosocial issues are important factors that mediate sexual function in 104 
women with POI 12. POI may have adverse psychological causes, as it increases the risk off depressive and 105 
anxiety symptoms as well as more negative self-image 13. POI affects 1.1-3.7% of women, while 7.6-12% of 106 
women experience menopause between the ages of 40-44 (early menopause = EM) 7,14. Evidence on sexual 107 
function and wellbeing in women experiencing menopause at an early age but not fulfilling the criteria for 108 
POI is scarce. 109 

Smoking is associated with a higher risk of sexual dysfunction in women 15,16. Lower levels of free 110 
androgens have been associated with a higher prevalence of sexual dysfunction in premenopausal women 17 111 
as well as lower libido in both postmenopausal and premenopausal women 18,19. Some socioeconomic 112 
factors, such as lower level of education, have been associated with a higher prevalence of sexual problems, 113 
as well as poor health 20. Sexual function is related to general health 21. 114 

As very few studies have focused on sexual function in women facing menopausal transition in their 40s, this 115 
prospective birth-cohort study aimed to investigate the association between menopausal status and sexual 116 
function in 46-year-old women. We used a wide range of parameters known to be associated with sexual 117 
function in our analyses. The primary aim was to study whether menopausal status is associated with sexual 118 
problems such as low sexual desire or vaginal dryness. Second, we aimed to describe which other parameters 119 
affected sexual function and the role of menopausal status among them. 120 

 121 

Materials and methods 122 

Study population and group division 123 

To create The NFBC1966, all pregnant women living in northern Finland with an estimated date of delivery 124 
within 1966 were recruited. Originally, the NFBC1966 contained 12,231 children, and it comprised 96.3% of 125 
all births in Northern Finland in 1966. The cohort members have been followed-up with comprehensive 126 
follow-up studies since the antenatal period. This study was based on the most recent follow-up study, 127 
performed at 46 years of age. In this follow-up study, 10,331 cohort members, of whom 5123 were women, 128 
were sent a postal questionnaire. Participants living in Oulu or the capital area were also invited to 129 
participate in the clinical examination. 22,23 130 

The questionnaire evaluated life situation, health, lifestyle habits, and wellbeing. The questions related to this 131 
study concerned menstrual history, current use of medications (including contraceptive preparations), marital 132 
status, education level, smoking habits, and how the study participants estimated their current general health 133 
(very good, good, moderate, poor, and very poor). Concerning sexuality, the participants were asked how 134 
frequently they suffered from 1) low sexual desire and 2) vaginal dryness, on a scale of 1-5 (1= not at all, 5= 135 
very often) and how distressing they experienced these symptoms on a scale of 1-7 (1=not at all, 7= very 136 



distressing). They were also asked whether they currently had difficulties having sexual intercourse (no/yes/I 137 
have no partner), how often they thought about sex (never, once a month, once a week, 2-3 times a week, 138 
daily), and how often they had sexual intercourse or masturbation (never, once a month, once a week, 2-3 139 
times a week, daily).  140 

The clinical examination included anthropometric measurements, such as weight and height, by which body 141 
mass index (BMI) was calculated. Blood samples was drawn from every participant to determinate several 142 
parameters, such as serum follicle stimulating hormone (FSH), testosterone, and sex hormone-binding 143 
globuline (SHBG). Serum FSH levels were determined using an immunochemiluminometric method (Advia 144 
Centaur XP, Siemens Healthcare Diagnostics, Tarrytown, NY, USA). Serum testosterone was assayed using 145 
an Agilent triple quadrupole 6410 LC/MS equipment (Agilent Technologies, Wilmington, DE, USA) and 146 
SHBG using a chemiluminometric immunoassay (Immulite 2000, Siemens Healthcare, Llanberis, UK). 147 
Therefore, SHBG values from age 31 were transformed to be comparable with the SHBG values analyzed at 148 
age 46 using a formula: 0,7615 x old method 31yr SHBG + 0,7088, and the results are reported according to 149 
this method. Free androgen index (FAI) was calculated using the formula: (testosterone/SHBG) *100 24. 150 

Female participants of the 46-year follow-up study were divided into two groups based on their menstrual 151 
history and FSH levels: climacteric and preclimacteric women (Figure 1). The group “climacteric women” 152 
included women who were, according to Straw +10 criteria for reproductive stages25, in their late 153 
perimenopause or postmenopause, and the criteria were 1) FSH value > 25 IU/L and 2) amenorrhea ≥ 60 154 
days before the study visit. The group “preclimacteric women” included premenopausal women and women 155 
in their early perimenopause, and the criteria were 1) FSH value ≤ 25 IU/L and having their last menstrual 156 
period < 60 days before the clinical examination. The women using systemic estrogen-containing hormone 157 
therapy (HT) were identified by the national medicine reimbursement register (if they had purchased HT 158 
during the one year prior to the 46-years study) and classified as “climacteric”. The group division of women 159 
who were hysterectomized or who had progestin-only treatment (peroral, intrauterine device, or subdermal 160 
implant) was classified according to their FSH level, regardless of their menstrual history. Women who used 161 
combined estrogen-progestin hormonal contraceptive preparations (pills, rings, or patches) or tamoxifen 162 
were excluded from the study, as were women with missing or conflicting data.  163 

Statistical methods 164 

In comparing the background characteristics between the study groups, continuous variables with normal 165 
distribution were analyzed with an independent samples t-test and variables with skewed distribution were 166 
analyzed using the Mann-Whitney U test. Categorical background variables were compared using the 167 
Pearson’s χ2 test. Unadjusted and adjusted binary logistic regression models were used to investigate the 168 
association between climacteric status and sexuality-related variables. In the adjusted models, sexuality-169 
related variables were dependent variables; climacteric status and other potential confounders—current 170 
smoking (yes/no), FAI, level of education (basic, secondary, tertiary), relationship status (living with a 171 
partner or not), and self-experienced general health (very good–good/moderate–very poor)—were 172 
independent variables. Confounders were chosen based on the findings of previous studies15–21. In 173 
subanalyses that included only climacteric women, we performed binary logistic regression models in which 174 
the use of HT, trouble with hot flashes, current smoking, FAI, level of education, relationship status, and 175 
general health were independent variables. A linear regression test was used to test multicollinearity, 176 
interpreting a variance inflation factor (VIF) >2.5 as multicollinearity between the variables. Statistical 177 
analyses were performed using IBM SPSS Statistics for Windows, version 26 (IBM Corp. Armonk, NY, 178 
USA). Fig. 1 was drawn using Microsoft PowerPoint software, version 2204 (Microsoft Corporation, 179 
Redmond, Washington, USA) and Fig. 2 with GraphPad Prism version 8.0.1.244 (GraphPad Software, San 180 
Diego, California, USA). 181 

 182 

Results 183 



The study groups included 359 climacteric and 2302 preclimacteric women (flow chart of the study 184 
population is shown in Fig.1). The background characteristics of this study population are shown in Table 1. 185 
Climacteric women were more likely to be current smokers, slightly less educated, and experienced more 186 
severe hot flashes. Body mass index, self-reported general health, alcohol intake, FAI levels and marital 187 
status  did not differ between groups.  188 

The distribution of answers to the questions concerning sexual function (sexual desire and vaginal dryness) is 189 
presented in Table 2. Compared to preclimacteric women, climacteric women suffered more often from a 190 
low desire for sex as well as vaginal dryness and also reported having more trouble with these issues. They 191 
also thought less frequently about sex. Twenty-one (5.8%) climacteric and 130 (5.6%) preclimacteric women 192 
reported that they did not have a partner. Of the women who had a partner, climacteric women more often 193 
had problems with intercourse than did the preclimacteric women. 194 

In binary logistic regression models, adjusted for confounding variables, being climacteric vs. preclimacteric 195 
was associated with all the investigated sexuality-related variables except frequency of 196 
intercourse/masturbation: higher frequency and more trouble from low desire for sex and vaginal dryness 197 
(odds ratios (ORs) with 95% confidence intervals (CIs): 2.80 [2.12–3.71], 3.22 [2.43–4.27], 3.83 [2.83–5.20] 198 
and 3.75 [2.75–5.12], respectively), thinking about sex less often (OR 1.34, 95% CI 1.02–1.75), and having 199 
more frequent problems with sexual intercourse (OR 2.35, 95% CI 1.51–3.66). Weaker self–reported health 200 
(moderate––very poor compared to good––very good) was associated with all the investigated variables: 201 
higher frequency and more trouble from low desire for sex and vaginal dryness (ORs with 95% CIs: 1.97 202 
(1.55–2.51), 1.96 (1.52–2.51), 1,83 (1.38–2.43) and 2.07 (1.56–2.75), respectively), thinking about sex less 203 
often (OR 1.44, 95% CI (1.18–1.77)  , having more problems with sexual intercourse (OR 2.52, 95% CI 204 
1.71–3.70), and having sexual intercourse/masturbating less often (OR 1.44, 95% CI 1.18–1.74). In the 205 
models, lower FAI was associated with higher frequency of low sexual desire (OR 1.18, 95% CI 1.03–1.32) 206 
and vaginal dryness (OR 1.56, 95% CI 1.05–2.32), thinking about sex less often (OR 1.22, 95% CI 1.10–207 
1.35), more often having problems with sexual intercourse (OR 1.39, 95% CI 1.11–1.72), and having sexual 208 
intercourse/masturbating less often (OR 1.12, 95% CI 1.03–1.23). Living with a partner was associated with 209 
higher frequency and more trouble with low desire for sex and vaginal dryness (ORs with 95% CIs 1.93 210 
[1.40–2.67], 2.44 [1.71–3.50], 1.72 [1.18–2.52] and 2.41 [1.58–3.70], respectively), having more frequent 211 
problems with sexual intercourse (OR 2.52 (1.71–3.70), but having sexual intercourse/masturbating more 212 
often (OR 2.02, 95% CI 1.64–2.48). The results of the binary logistic regression models are shown in Fig. 2 213 
and Table 3. 214 
In the subanalyses, we investigated whether HT use and severity of hot flashes were associated with 215 
sexuality-related variables in climacteric women. In these analyses, having purchased HT during the last year 216 
was associated with higher frequency of vaginal dryness (OR 2.50, 95% CI 1.22–5.13) and having more 217 
trouble with low desire for sex (2.05, 95% CI 1.03–4.08). Having more severe hot flashes was associated 218 
with higher frequency of low desire for sex (OR 6.62, 95% CI 3.78–11.60) and vaginal dryness (OR 8.17, 219 
95% CI 4.38–15.20), as well as experiencing more difficulty as a result of low desire for sex (OR 8.06 95% 220 
CI 4.54–14.31) and vaginal dryness (OR 9.59, 95% CI 5.03–18.25). 221 

In the regression models, all VIF-values were < 2.5; hence, multicollinearity between the independent 222 
variables was not found. 223 

 224 

Discussion 225 

A more advanced climacteric status was associated with impaired sexual function at 46 years of age in the 226 
current study. In the logistic regression models, being climacteric was independently associated with a higher 227 
risk of impairment in all sexuality-related variables except the frequency of sexual intercourse/masturbation. 228 
Additionally, lower FAI, living with a partner, and weaker self-reported health were associated with 229 
impaired sexual function. In the subanalysis of climacteric women only, more disturbing hot flashes and 230 
having purchased HT during the last year were associated with impaired sexual function.  231 



Sexual function and satisfaction in postmenopausal women play an important role in their general wellbeing. 232 
A study by Buczak-Stec et al. suggested that sexual satisfaction was positively associated with life 233 
satisfaction in adults over 40  26. In addition, Woloski-Wruble et al. reported that in postmenopausal women, 234 
sexual activity was positively correlated with sexual satisfaction and sexual satisfaction with life satisfaction 235 
27. Early age at menopause is a risk factor for sexual dysfunction through hormonal and psychological 236 
pathways, and it also exposes women to an increased risk of both physical and mental morbidities, which 237 
may also impair sexual function. 12,28 Women with POI have been described to have impaired sexual function 238 
in their 40s, compared to premenopausal women at the same age  11, and even compared to peri- and 239 
postmenopausal women aged 45-65 8. To the best of our knowledge, only a few studies have evaluated the 240 
effect of early menopause on sexual function.  241 

In addition to more advanced menopausal status, weaker self-reported general health was associated with 242 
impaired sexual function in this study. Many physical and mental diseases as well as medications may affect 243 
sexual function 29. As both the symptoms of the disease and the medications may increase the risk of 244 
impaired sexual function, we suggest that a participant’s own experience of her general health is a 245 
representative marker of wellbeing. Living with a partner was negatively associated with several domains of 246 
sexual function, which we believe reflects the fact that having a relationship may make sexuality-related 247 
problems more prominent. Higher FAI levels were associated with better sexual function. Previous studies 248 
have consistently shown that FAI is inversely associated with sexual dysfunction in both premenopausal and 249 
postmenopausal women 17–19.  250 

Of all the investigated sexuality-related variables, climacteric women had the highest odds ratio for having 251 
more frequent and distressing vaginal dryness. In a study by Cagnacci et al., vaginal dryness was 252 
independently correlated with several other domains of sexual function: desire, arousal, lubrication, orgasm, 253 
satisfaction, and dyspareunia 30. Vaginal dryness is a common symptom that becomes more prevalent with 254 
advancing menopausal stage. A longitudinal Australian study of women aged 45-55 years, followed for 255 
seven years, reported that the prevalence of vaginal dryness was 4% in early perimenopause, 25% one year 256 
after last menstrual period, and 47% three years after last menstrual period 31. A study of postmenopausal 257 
women by Kingsberg et al. reported that enjoyment of sex was negatively affected by vulvovaginal atrophy 258 
in 59% of the participants 32. Local estrogen and estrogen-androgen therapies are very effective in improving 259 
sexual function in postmenopausal women suffering from urogenital atrophy 33; non-hormonal local 260 
preparations such as lubricant and moisturizers also significantly relieve the symptoms of vulvovaginal 261 
atrophy 34. Lack of knowledge of the treatment options and unwillingness to broach the topic of vaginal 262 
complaints with health care professionals, may prevent many women from receiving optimal treatment for 263 
vaginal dryness 32.  264 

It has been reported that sexual dysfunction is very frequent in women attending menopause clinics; 265 
however, only a small proportion of women visiting gynecologists report sexual complaints spontaneously. 266 
35. Hence, it is important that clinicians ask about patients’ sexual concerns. As in our analysis, living with a 267 
partner was associated with impaired sexual function; therefore, therapeutic methods for couples might be 268 
helpful for women concerned about their partnered sex life.  269 

In the subanalysis of our study on climacteric women only, having more disturbing hot flashes and having 270 
purchased HT during the past year were associated with impaired sexual function. HT is effective in treating 271 
hot flashes 36, and it seems to have a small-to-moderate benefit in sexual function for women who have 272 
menopausal symptoms and/or are in early postmenopause, but not in unselected postmenopausal women 6. 273 
Moreover, evidence suggests that transdermal HT may improve sexual function while oral HT seems to have 274 
no effect 37. As the number of HT users in our study population was small and the details of the use (dose, 275 
duration of use, administration route, continuity, effectiveness on the menopausal symptoms) variable, 276 
further conclusions cannot be drawn. It is likely that women who purchase HT have been suffering from 277 
more prominent menopausal symptoms. 278 



Our study has several strengths. This was a population-based birth cohort study that comprehensively 279 
evaluated lifestyle and health issues. The participants were not recruited from menopausal clinics; thus the 280 
findings reflect the situation in the general population. There is also evidence that several domains of sexual 281 
function in middle-aged women are affected by age 30,38 and ethnicity 39. The women in this study population 282 
were born within approximately one year. The ethnicity of the women was highly homogenous. The 283 
questions evaluating sexual function were easy to understand and answer. We evaluated not only the 284 
frequency of vaginal dryness and low sexual desire, but also how disturbing the women found these 285 
symptoms, as we found this to be an important point of view in screening and treating sexual dysfunction. As 286 
the NFBC1966 data collection has been comprehensive, including linking to nationwide register data, 287 
versatile essential covariates were included into the regression models.  288 

The weaknesses of this study include its cross-sectionality, as with many other studies evaluating sexual 289 
wellbeing. This study did not include validated questionnaires for measuring sexual function. Additionally, 290 
data on the duration of sexual dysfunction were not available. Sexual function is affected by several physical, 291 
mental, social, and environmental factors; hence it may vary significantly during even a short period of time. 292 
Furthermore, the participants' gender identity and sexual orientation were not evaluated in this study. Owing 293 
to the homogenous ethnicity and cultural background of the study subjects, it is unclear whether the study 294 
findings can be applied to other populations. Despite some drawbacks, we were able to comprehensively 295 
investigate sexual function in relation to menopausal status in middle-aged women who were several years 296 
younger than the average age at menopause.  297 

 298 

Conclusion 299 

In conclusion, the risk of impaired sexual function was increased in women who were in late perimenopause 300 
or postmenopause at the age of 46, compared to premenopausal women at the same age. In addition, this 301 
study showed that self-experienced health was strongly associated with sexual function. In health care, 302 
women facing menopausal transition at an early age should be asked about their sexuality-related concerns 303 
and counselled about possible solutions for improving their sex life. Health care professionals can help 304 
improve the sexual function of these women by opening the conversation about sexuality-related issues and 305 
offering adequate information about the multifactorial background and possible treatments of sexual 306 
dysfunction around menopause. 307 
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 420 

Figure and Table legends 421 

FIG 1: Flow chart of the study population. 422 

The study participants were members of the prospective Northern Finland Birth Cohort 1966 (NFBC1966), 423 
who participated in a 46-year follow-up study of NFBC1966. FSH, follicle stimulating hormone; HT, 424 
systemic hormone therapy with estrogen; CHC, combined hormonal contraception. *The women receiving 425 
progestin-only treatment or who were hysterectomized were classified according to their FSH levels.  426 

TABLE 1. Background characteristics of the study participants. 427 

The study participants were women of the Northern Finland Birth Cohort 1966, who attended a 46-year 428 
follow-up study of the cohort and were divided into two groups according to their climacteric status at the 429 
age of 46 years. Distributions of categorical variables were compared using Pearson’s χ2 test. Continuous 430 
variables were compared using independent samples t-test(a) or Mann-Whitney U test(b). BMI, body mass 431 
index; SD, standard deviation; IQR, interquartile range; FAI, free androgen index. 432 

TABLE 2. Climacteric status at the age of 46 and variables evaluating sexual desire and vaginal dryness. 433 

The study participants were women of the Northern Finland Birth Cohort 1966, who attended a 46-year 434 
follow-up study of the cohor and were divided into two groups according to their climacteric status at the age 435 
of 46 years. The analyses were performed with Pearson’s χ2 test. a The women who reported not having a 436 
partner were excluded from the analysis.  437 

FIG 2. Forest plot of climacteric status and sexual dysfunction at the age of 46. 438 

The forest plot presents the results (odds ratios with 95% confidence intervals) from binary logistic 439 
regression models, in which climacteric status, self-reported health, free androgen index (FAI), smoking, 440 
living with a partner or not, and level of education were independent variables. Level of education was not 441 
associated with any of the variables and is not shown in the figure.  442 

Table 3. Climacteric status and sexual dysfunction at the age of 46, the unadjusted and adjusted results (the 443 
odds ratios with 95% confidence intervals) from binary logistic regression models.  444 
 445 
The study participants were women of the Northern Finland Birth Cohort 1966, who attended a 46-year 446 
follow-up study of the cohort and were divided into two groups according to their climacteric status at the 447 
age of 46 years. The table shows the odds rations with 95% confidence intervals from unadjusted (a) and 448 
adjusted (b) binary logistic regression models. The independent variables in the adjusted models were 449 
climacteric status, self-reported health, free androgen index (FAI), smoking, living with a partner or not, and 450 
level of education were independent variables. Level of education was not associated with any of the 451 
variables and is not shown in the table. c Scale 1 (not at all) to 7 (very much); dcontinuous variable; FAI, free 452 
androgen index.  453 
 454 
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Table 1 

 

Variable 

 

Climacteric (n=359) 

 

Preclimacteric (n=2302) 

 

P-value 

BMI (mean, SD)a 26.3 (5.2) 26.6 (5.3) 0.408 

Level of education (n,%)   0.040 

  Basic 26 (7.3) 112 (5.0)  

  Secondary 236 (66.7) 1424 (63.7)  

  Tertiary 92 (26.0) 701 (31.3)  

Smoking (n,%)   0.003 

No  266 (76.9) 1849 (83.3)  

Yes 80 (23.1) 370 (16.7) 

Self-reported general 

health (n,%) 

  0.230 

Good–very good 

Moderate–poor 

232 (66.3) 1539 (69.5) 

118 (33.7) 676 (30.5) 

Disturbance from hot 

flashes (Scale 1 (not at 

all)-7 (very much)  (n, %) 

  <0.001 

1–2 227 (64.5) 1973 (89.1)  

3–7 125 (35.5) 241 (10.9)  

Alcohol intake 

(grams/day) (median, 

IQR)b 

3.0 (7.1) 2.9 (7.2) 0.506 

 

FAI (median, IQR)b 1.5 (1.2) 1.6 (1.1) 0.313 

Marital status (n, %)          0.734 

  Married/domestic 

partnership 

284 (80.2) 1742 (78.0)  

  Unmarried 34 (9.6) 219 (9.8)  

  Divorced 34 (9.6) 259 (11.6)  

  Widow 2 (0.6) 12 (0.5)  

 



Table 2 

 

Variables of sexual desire and vaginal dryness 

 

Climacteric 

(n=359) 

 n(%) 

 

Preclimacteric 

(n=2302) 

 n(%) 

 

 

P-value 

How often do you suffer from low desire for sex?   <0.001 

Not at all or rarely 245 (70.2) 1958 (87.9)  

Sometimes, quite often, or very often 104 (29.8) 270 (12.1)  

How often do you suffer from vaginal dryness?   <0.001 

Not at all or rarely 261 (74.8) 2054 (92.1)  

Sometimes, quite often, or very often 88 (25.2) 175 (7.9)  

How much difficulty do you experience as a result 

of a low desire for sex? (Scale 1 (not at all)–7 (very 

much) 

  <0.001 

1–2 242 (69.3) 1960 (88.8)  

3–7 107 (30.7) 248 (11.2)  

How much difficulty do you experience as a result 

of vaginal dryness? (Scale 1 (not at all)–7 (very 

much) 

  <0.001 

1–2 262 (75.3) 2041 (92.3)  

3–7 86 (24.7) 171 (7.7)  

How often do you think about sex?    0.019 

 Once a month or less 96 (27.6) 482 (21.9)  

At least once a week 252 (72.4) 1719 (78.1)  

How often do you have sexual 

intercourse/masturbate  

  0.806 

Often than once a month or less 99 (28.9) 618 (28.2)  

At least once a week 244 (71.1) 1572 (71.8)  

Do you have problems with sexual intercourse at 

the moment?a  

  <0.001 

No  292 (90.4) 1936 (95.6)  

Yes 31 (9.6) 89 (4.4)  

 



 Being 

climacterica 

OR (95% 

CI) 

Being 

climactericb 

OR (95% 

CI) 

FAIb,d 

OR (95% CI) 
Being a smokerb 

OR (95% CI) 
Living with 

partnerb 

OR (95% CI) 

Weaker general 

health (moderate–

very week 

compared to good–

very good)b 

OR (95% CI) 
Higher frequency of low sexual 

desire (sometimes, quite often or 

very often compared to not at all 

to rarely) 

3.08 (2.37–

4.00) 
2.80 (2.12–

3.71 
0.85 (0.76– 

0.97) 1.08 (0.79–1.46) 
 

1.93 (1.40– 

2.67) 

1.97 (1.55– 

2.51) 

Higher frequency of vaginal 

dryness (sometimes, quite often 

or very often compared to not at 

all to rarely) 

3.96 (2.97–

5.27) 
3.83 (2.82–

5.20) 
0.83 (0.71– 

0.96) 
0.64 (0.43– 

0.95) 
 

1.72 (1.18–2.52) 
 

1.83 (1.38–2.43) 

 

Experiencing more difficulty as a 

result of low sexual desire in 

scale 1 to 7c 

(3–7 compared to 1–2) 

3.49 (2.69–

4.55) 
3.22 (2.43–

4.27) 0.89 (0.79–1.01) 
 

1.12 (0.82–1.53) 
 

2.44 (1.71–3.50) 
 

1.96 (1.52–2.51) 
 

Experiencing more difficulty as a 

result of vaginal dryness in scale 

1 to 7c 

 (3–7 compared to 1–2) 

3.92 (2.93–

5.23) 
3.75 (2.75–

5.12) 0.88 (0.76–1.02) 
 

0,68 (0.46–1.01) 
 

2,41 (1.58–3.70) 
 

2.07 (1.56–2.75) 
 

Thinking about sex less often 

(not more than once a month 

compared to at least once a 

week) 

1.36 (1.05–

1.76) 
1.34 (1.02–

1.75) 0.82(0.74–0.91) 
 

1.08 (0.84–1.39) 
 

0.81 (0.65–1.02) 
 

1.44 (1.18–1.77) 
 

Having intercourse/masturbating 

less frequently (not more than 

once a month compared to at 

least once a week) 

1.03 (0.80–

1.33) 
1.08 (0.83–

1.41) 0.89 (0.81–0.98) 
 

1,09 (0.86–1.38) 
 

0.50 (0.40–0.61) 
 

1.44 (1.18–1.74) 
 

Having problems with sexual 

intercourse (yes compared to no) 

excluding women having no 

partner 

2.31 (1.51–

3.54) 
2.35 (1.51–

3.66) 0.72 (0.58–0.90) 
 

1.29 (0.81–2.08) 
 

2,05 (1.05–4.00) 
 

2.52 (1.71–3.70) 
 

 

Table 3 



Women who were alive

and had a known address in 

Finland were invited to 

NFBC1966 46-years 

follow-up study, n=5123

Women who attended the 46-

years follow-up study, n=3848

Women who were included

into the study, n=2661

Women who did not attend, n=1275 

Excluded:

• Women with missing or

discrepant mestrual history or

FSH, or who did not give

permission to access their

medicine register data, n=983

• CHC users, n=192

• Tamoxifen users, n=12

Climacteric, n=359

• FSH > 25 IU/L

• Time since last menstrual

period ≥ 60 days

• Women using HT

Preclimacteric, n=2302

• FSH ≤ 25 IU/L

• Time since last menstrual

period < 60 days

Figure 1
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