
ORIGINAL PAPER

Evaluation of the Female Sexual Function Index in a Population
Based Sample from Finland

Katarina Witting Æ Pekka Santtila Æ Patrick Jern Æ Markus Varjonen Æ
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Abstract The factor structure and reliability of the Female

Sexual Function Index (FSFI) was evaluated in a Finnish

population based sample of 2,081 women, age 33–43 years. In

addition, associations between female sexual function and

age, psychological distress, alcohol use, hormone based con-

traceptives, child sexual abuse (CSA), and adult sexual abuse

were examined. The results supported a six factor solution for

the FSFI with high internal consistencies, in line with earlier

research in clinical populations. Psychological distress was

positively associated with every dimension of the FSFI except

desire problems. Age was associated with fewer pain prob-

lems. Alcohol use was associated with every dimension of the

FSFI, but the direction of the association depended on if it was

drinking in general or in connection to intercourse. More

drinking in general was related to fewer sexual function

problems while drinking in connection to intercourse was

related to more sexual function problems. No significant

correlation was found between adult sexual abuse and sexual

function but between CSA and lubrication, satisfaction, and

pain problems. Usage of oral contraceptive pill was not sig-

nificantly associated with sexual function. The use of hormone

based intrauterine systems was significantly associated with

less pain and more desire, arousal, and satisfaction. In con-

clusion, the study supports use of the FSFI for assessing sexual

function not only in clinical samples but also in population

based samples. The associations found between sexual func-

tion and other important variables showed the complexity of

sexual function.
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Introduction

Female sexual dysfunctions are associated with interpersonal,

psychological, physiological, medical, social, and cultural

factors (Basson, 2005; Salonia et al., 2004). They can be

divided into subtypes and are characterized by a lack of or

diminished sexual feelings of interest, fantasies, and thoughts

or by problems becoming aroused, lubricated, or having an

orgasm though adequately stimulated, or with feelings of pain

in connection with intercourse (Lewis et al., 2004). According

to published epidemiological studies, the prevalence estimate

of having at least one sexual dysfunction in women is around

40% (Fugl-Meyer & Fugl-Meyer, 2002; Laumann, Paik, &

Rosen, 1999; Lewis et al., 2004). However, studies vary in

their estimates due to variations in data collection, sample

types, time-frame, age span of the participants, and the use of

different operational definitions of sexual dysfunctions (Bas-

son et al., 2000).

Simons and Carey (2001) reported in their review of 52

articles published between 1990 and 2000 on sexual dys-

functions that 16% of these used the diagnostic criteria from

the Diagnostic and Statistical Manual of Mental Disorders

whereas as many as 33% did not provide an operational def-

inition. Consequently, comparing different studies is difficult.

Nonetheless, the prevalence rates appear to be high irrespec-

tive of the population studied, with low sexual desire (Abdo,

Oliviera, Moreira, & Fittipaldi, 2004; Gruszecki, Forchuk, &

Fisher, 2005; Kadri, Alami, & Tahiri, 2002; Laumann et al.,

1999) or orgasmic problems (Ponholzer, Roehlich, Racz,

Temml, & Madresbacher, 2005; Shokrollahi, Mirmohamadi,

Mehrabi, & Babaei, 1999) being the most common type of
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Psychology, Åbo Akademi University, 20500 Turku, Finland

e-mail: katarina.witting@abo.fi

123

Arch Sex Behav (2008) 37:912–924

DOI 10.1007/s10508-007-9287-8



sexual dysfunction. In addition, according to DSM-IV-TR

(American Psychiatric Association, 2000), comorbidity be-

tween different sexual dysfunctions is common, which is sup-

ported by findings of Fugl-Meyer and Fugl-Meyer (2002) and

Meston (2003).

A variety of self-administered questionnaires have been

developed to assess female sexual function (for a review, see

Daker-White, 2002). Notable among these is the Female

Sexual Function Index (FSFI; Rosen et al., 2000). The FSFI is

regarded as a ‘‘gold standard’’ measure of female sexual

functioning (Daker-White, 2002) and has been widely used in

a variety of selected samples (Aydin et al., 2006; Çayan,

Bozlu, Canpolat, & Akbay, 2004; Masheb, Lozano-Blanco,

Kohorn, Minkin, & Kerns, 2004; Nobre, Pinto-Gouveia, &

Gomes, 2006; Salonia et al., 2005). To the best of our

knowledge, the psychometric properties of the FSFI have not

been examined in an unselected population sample. Conse-

quently, the first aim of the present study was to evaluate the

psychometric properties of a Finnish-language version of the

FSFI in a representative sample of 33 to 43-year-old Finnish

twins. Another aim was to investigate the associations

between sexual function, as measured by FSFI, and factors

which in prior research have been associated with female

sexual problems, such as age, psychological distress, child and

adult sexual abuse, alcohol use, and hormone based

contraceptives.

Findings regarding the impact of age on female sexual

function are somewhat inconsistent. Abdo et al. (2004)

reported age to be associated with an increase in desire and

orgasmic problems whereas pain seemed to decrease with age.

In contrast, Laumann et al. (1999) found that the prevalence of

sexual dysfunctions tended to decline with age, except for

lubrication problems. According to Ponholzer et al. (2005),

sexual desire was highest between 20 and 40 years and

declined thereafter, pain and orgasm problems were most

frequent in the youngest age group (20–40), while problems

with lubrication increased significantly after 40 years of age.

An association between psychological distress and female

sexual dysfunctions has been found in a number of studies. For

example, depression has been linked to reduced desire and

sexual satisfaction, pain during intercourse, more orgasmic

problems, and reduced lubrication (Abdo et al., 2004; Dunn,

Croft, & Hackett, 1999; Frohlich & Meston, 2002). In male

and female patients with depression, but no sexual problems

prior to the onset of the depression, up to 69% reported

complaints of sexual problems, particularly reduced sexual

desire (Bonierbale, Lancon, & Tignol, 2003). Similarly, ele-

vated rates of sexual problems have been reported for women

with panic disorder (Figueira, Possidente, Marques, & Hayes,

2001). Laumann et al. (1999) found that emotional or stress

related problems were positively associated with sexual dys-

functions. In particular, traumatic experiences of both child

and adult sexual abuse have often been considered to be risk

factors for sexual dysfunctions. Several studies have linked

child sexual abuse (CSA) to sexual difficulties in adulthood

(e.g., Laumann et al., 1999; Najman, Dunne, Purdie, Boyle, &

Coxeter, 2005; Rellini & Meston, 2006) and two extensive

reviews reached this conclusion (Leonard & Follette, 2002;

Loeb et al., 2002). Adult sexual abuse has been reported to be

associated with both low desire and arousal (Laumann et al.,

1999).

The use of alcohol has also been shown to relate to sexual

function. Johnson, Phelps, and Cottler (2004) found that

women who met the criteria for heavy alcohol use were more

likely to report problems with inhibited orgasm and inhibited

sexual excitement, but less likely to report problems with

functional dyspareunia. Nevertheless, smaller amounts of

alcohol may operate in a different way and George and Stoner

(2000) concluded in their review of alcohol effects on sexual

behavior that the individual’s expectancies of the effects of

alcohol on sexual function were of great importance. This is

supported by the finding that, with alcohol intake, many

women experience a subjective increase in sexual desire,

arousal and pleasure, although physiological arousal is low-

ered (Beckman & Ackerman, 1995). Laumann et al. (1999),

on the other hand, did not find any association between alcohol

consumption and sexual function.

The literature has suggested an association between the use

of the oral contraceptive pill (OCP) and sexual function. For

example, Seal, Brotto, and Gorzalka (2005) compared the

effect of sexual stimuli on sexual arousal in 16 women before

and after the onset of OCP. They found that arousal signifi-

cantly increased from baseline as a response to an erotic video

pre-OCP onset but not post. However, a closer examination of

the data showed that this was probably due to a greater vari-

ance after the onset of OCP. The side effects reported by these

women also varied widely, suggesting that the effect of OCP

on sexual function is highly individual. When considering the

impact hormones have on sexual function, it is reasonable to

assume that other hormone based contraceptives would be

linked to sexual function.

Based on the above mentioned research findings, it was

hypothesized that emotional distress, CSA, and adult sexual

abuse would be associated with an increase in sexual prob-

lems. We did not have any a priori hypotheses about the

relationships between sexual problems and age, alcohol, and

the use of hormone based contraceptives, due to the equivocal

findings from previous research on these factors.

Method

Participants

The present report was based on the Genetics of Sexuality

sample, which is a population-based sample of Finnish twins
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between 33 and 43 years of age (female M = 37.54 years,

SD = 2.91). This upper limit for the age range was chosen

since it is reasonable to assume that the women would be

premenopausal. The majority of the women were married

(n = 1170, 56.2%) or engaged (n = 501, 24.1%). The rest

were widowed (n = 9, 0.4%), divorced (n = 280, 13.5%),

single (n = 134, 6.4%), dating one person (n = 323, 15.5%),

or dating several persons (n = 48, 2.3%). The categories were

not exclusive of each other, that is, the same woman could

report that she was both divorced and (re-) married. At least

some interest in members of the same sex during the preceding

12 months was reported by 152 (7.3%) women. The mean age

at first sexual intercourse was 17.81 years. Six (0.3%) women

had never had sex.

The sample was created from data given by the Central

Population Registry of Finland. Finnish speaking twin pairs

currently residing in Finland were sampled according to their

date of birth from the end of 1971 backwards until 2,000 male–

male, 2,000 female–female, and 1,000 opposite-sex pairs had

been identified. This resulted in a potential sample of 10,000

individuals, representative of the Finnish population of this

age range, to which a questionnaire was sent by post. Of these,

20 (10 intended for female individuals) were sent back by the

postal officials or relatives of the participants as they had

recently moved or died resulting in 9,980 reached individuals.

Questionnaires were returned by 2,267 females resulting in a

response rate of 45%; of these, 22 questionnaires were dis-

carded as they were incompletely filled in. The females who

reported no sexual activity during the past 4 weeks (164

women) were excluded from the analyses. This resulted in a

total sample of 2,081 individuals. The co-twins from the same

pair were randomly assigned to be in different groups, Twin 1

and Twin 2 group respectively (see Analyses for the rationale

for this procedure). That is, the grouping of the twins was

not based on birth order. The Twin 1 group consisted of 1,058

individuals and the Twin 2 group consisted of 1,023 indi-

viduals.

Procedure

The questionnaire, with a paid return envelope, was sent in the

beginning of 2005. Reminder letters were sent after a few

weeks, followed again after another few weeks by a second

posting of the questionnaire. The cover letter outlined that the

study was voluntary and completely anonymous as the ques-

tionnaire covered highly sensitive topics as number of sexual

contacts, cross-dressing, and sexual interest in children. In

order to be able to pair each twin with their co-twin, their sex,

age, status as first- or second-born twin, number of years

cohabiting with the co-twin, and number of siblings besides

the twin brother or sister as well as three specially created

questions (what were the two first letters of their mother’s

name, what were the two last letters of their father’s name, and

in which month they were born) were used. In order to par-

ticipate in a lottery of 1,000 €, the participants sent their

contact information by an e-mail or a letter separate from their

return envelope containing the questionnaire. The research

plan was approved by the Ethics Committee of the Depart-

ment of Psychology at Åbo Akademi University.

Measures

Female Sexual Function Index

The FSFI (Rosen et al., 2000) was used to investigate prob-

lems with sexual functioning during the past 4 weeks. The

FSFI is a 19-item self report questionnaire that measures six

dimensions of female sexual functioning: desire, arousal,

lubrication, orgasm, satisfaction, and pain. Response options

were on a Likert-type scale ranging from 1 to 5 for items 1, 2,

15, and 16. For all other items, the range was from 0 to 5 with

the supplementary option ‘‘no sexual activity.’’ In addition to

the separate domain scores, the FSFI provides an overall score

for sexual functioning (hereafter, this full scale score will be

called Total-FSFI). The instrument was originally validated in

a study of 128 women clinically diagnosed with sexual arousal

disorder and 131 age-matched nonclinical controls. The

questionnaire was shown to have both a high test–retest reli-

ability for each of the individual domains (r = .79–.86) and a

high degree of internal consistency (Cronbach’s a of .82 and

higher). Significant differences were found between the

patient and the control groups on each of the dimension scores

(p B .001). Additional support for the discriminant validity of

FSFI has been reported in subsequent studies (Masheb et al.,

2004; Meston, 2003). The questionnaire was psychometri-

cally further evaluated by Wiegel, Meston, and Rosen (2005)

and a diagnostic cut-off score was developed for differenti-

ating women with and without sexual dysfunction. This

optimal cut-off point was found to be a Total-FSFI score of

26.55. We decided to use this cut-off score in order to estimate

the portions of participants with sexual dysfunction. There

were no cut off limits available for the different subscales of

the questionnaire. Low scores on FSFI indicate more prob-

lems with sexual functioning and high scores indicate fewer

problems with sexual functioning. We added the response

option ‘‘no partner’’ to question 15: ‘‘Over the past 4 weeks,

how satisfied have you been with your sexual relationship with

your partner?’’ which, analogous with the response options of

other questions, was given the value of zero.

The original questionnaire was first translated into Finnish

by an experienced Finnish speaking sex researcher with a PhD

in psychology as well as an MSc exam from a British uni-

versity. Thereafter, it was back-translated into English by a

clinical sexologist with a PhD and more than 20 years of

914 Arch Sex Behav (2008) 37:912–924

123



experience in research concerning sexuality. This version was

compared with the original FSFI and no significant loss of

information was observed.

Brief Symptom Inventory-18

In order to screen for psychological distress, the Brief

Symptom Inventory-18 (BSI-18; Derogatis, 2001) was used.

After conducting exploratory and confirmatory factor analy-

ses, a model with 17 of the 18 items loading on four factors

was used. The factors were extracted using maximum likeli-

hood with direct oblimin rotation separately for Twin 1 and

Twin 2 group, including both males and females. The sub-

scales were the same as in the original BSI-18 for somatization

and depression while anxiety was divided into two factors:

anxiety (items 3 and 6) and panic (items 9, 12, and 18). Cron-

bach’s a for the subscales and overall questionnaire ranged

from .72 to .89. The response options ranged from 0 to 4, with

a higher score indicating more psychological distress. In

addition to the separate subscales, the BSI-18 also gives an

overall composite score for psychological distress, called the

global severity index (GSI).

Alcohol Use Disorders Identification Test

Alcohol consumption was assessed using the first part of the

Alcohol Use Disorders Identification Test (AUDIT; Babor,

Higgins-Biddle, Saunders, & Monteiro, 2001). This first sub-

scale consists of three items (frequency of drinking, typical

quantity, frequency of heavy drinking) which measures haz-

ardous alcohol use. Each item’s response option ranges from

0 to 4, with a higher score indicating more alcohol use. The test

has been developed for generalizability in different cultures,

settings, and across sex. In the present sample, internal con-

sistency was acceptable (Cronbach’s a for Twin 1 = .62; for

Twin 2 = .64). In addition to the AUDIT, a question which

investigated the amount and frequency of alcohol usage in

connection to sexual intercourse was used. A high score indi-

cates greater alcohol consumption on both AUDIT as well as

on the single question.

Childhood Trauma Questionnaire

In order to screen for CSA, five questions comprising the

dimension of CSA from the Childhood Trauma Question-

naire-Short Form (CTQ-SF; Bernstein et al., 2003) were used.

The questionnaire has been shown to have good internal

consistency (Cronabch’s a .92–.94 for the sexual abuse scale)

and validity (regression coefficients for predicting therapist

rating of CSA .75, p B .001). Response options were on a 5-

point, Likert type scale with high scores indicating more

perceived CSA.

Adult Sexual Abuse

The question ‘‘Have you been a victim of sexual harassment or

assault during adulthood (when you were over 15 years of

age)’’ was employed to investigate possible adult sexual

abuse. The response options were: (1) No; (2) I have been

verbally harassed; (3) I have been touched or kissed against

my will; (4) Somebody tried to force me into having oral,

vaginal or anal sex; (5) I have been forced to have oral sex; (6)

I have been forced to have anal sex; (7) I have been forced to

have vaginal sex; (8) In some other way. The variable was

dichotomized so that individuals answering one or several of

the options 3–8 were assigned to the abused group. This

question was added only in the second and last posting of the

questionnaire and, therefore, answered by fewer participants

(n = 346). All other measures used in the present study were

included in both waves of questionnaires.

Hormone Based Contraceptives

There were two dichotomous questions that enquired about

use of (1) OCP and (2) hormone based intrauterine system

(IUS).

Statistical Analyses

Normality of the observed variables was assessed through

visual examination of histograms. Because of the skewness of

the distribution, a logarithmic transformation was performed

for 17 of the 19 items (items 2 and 4 were normally distributed

and were, therefore, not transformed). Similarly, all subscales

except the desire subscale were logarithmically transformed.

In order to avoid dependence, members of a twin pair were

included in separate statistical analyses for the factor analyses.

The procedure used for exploring correlations, the complex

sample general linear model, takes dependence between obser-

vations into account, and therefore both Twin 1 and Twin 2

could simultaneously be included in association analyses.

After the transformation, an exploratory factor analysis

(EFA) was conducted on the 19 items of the FSFI separately

for Twin 1 and Twin 2 dataset using maximum likelihood

extraction. Based on previous publications, the factors were

expected to correlate and, therefore, direct oblimin rotation

was used. A factor loading greater than .50 was considered as

good. In addition, no factor loading greater than .30 for any
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other factor was desirable, in order to achieve simple factor

structure.

Next, confirmatory factor analyses were performed using

AMOS Graphics 5.0.1. The hypothesized model was com-

pared with the obtained set of data. Due to the fairly large

sample and given the potential limitations of the v2 test

(Mulaik et al., 1989; Thompson, 2004), we chose to report and

consider five additional measures of model fit: the normed-fit

index (NFI), the goodness-of-fit index (GFI), the root-mean-

square error of approximation (RMSEA), the Akaike infor-

mation criterion (AIC), and Hoelter’s ‘‘critical N.’’ The fit of

the model was considered to be supported if the NFI was

greater than .95 (Thompson, 2004), if GFI was greater than .90

(Arbuckle & Wothke, 1999), if RMSEA was roughly or less

than .06 (Thompson, 2004), and Hoelter’s ‘‘critical N’’ greater

than 200 (Arbuckle & Wothke, 1999). The AIC was used for

comparing models, with a lower value indicating better fit.

Confirmatory factor analyses were performed separately

for the two groups. Based on clinical considerations presented

in previous reports (Meston, 2003; Rosen et al., 2000; Wiegel

et al., 2005), a six factor model of FSFI was hypothesized. The

factors were hypothesized to be desire (Q1, Q2), arousal (Q3–

Q6), lubrication (Q7–Q10), orgasm (Q11–Q13), satisfaction

(Q14–Q16), and pain (Q17–Q19). All of the six factors were

expected to covary with one another. As indicated above, the

twins were randomly assigned into the two groups. Therefore,

no differences were expected between the two groups and the

same model was hypothesized to fit both groups equally well.

In addition to the exploratory and confirmatory factor analy-

ses, the comorbidity of the different dimensions of sexual

function as measured by FSFI was evaluated.

In order to investigate different factors’ covariation with

the sexual functioning, the Complex Samples General Linear

Model (CSGLM) procedure was used. This procedure allows

the data to be correlated and adjusts the estimates of standard

errors, which was necessary since data from twin pairs are

naturally correlated.

Results

Psychometrics of FSFI

Exploratory Factor Analyses

In the EFA, four factors had an eigenvalue greater than 1. The

fifth factor had an eigenvalue of 0.84 for Twin 1 group and

0.85 for Twin 2 group. The sixth factor had an eigenvalue of

0.57 and 0.62, respectively. After exploring four, five, and six

factor solutions, we decided to use the six factor solution based

on the criteria of the interpretability of the results and clinical

aspects. Table 1 presents the factor loadings from EFA with

six factors, as well as the mean and SD for each item, sepa-

rately for Twin 1 and Twin 2. For Twin 1, all items, except

two, had a factor loading of .50 or greater for their intended

factor and no loading greater than .30 on any other factor. For

question 4 the loading on the factor arousal was .42 and for

question 5 the factor loading on the factor arousal was .45. The

residuals from the reproduced correlation matrix (all lower

than .05) also indicated that the solution was a satisfactory

one. The results were similar for Twin 2 except that for

question 4 there was a cross loading greater than .30 on the

desire factor (.32) and the loading on the arousal factor was

.38. This result indicated that question 4 is a complex item.

The six factor solution explained 76.6% of the variance for

Twin 1 whereas a general factor only explained 48.6%. The

corresponding figures for Twin 2 were 75.3% and 47.0%

respectively. This suggested that a one-factor model was not

adequate.

Model Estimation

Maximum likelihood estimation was employed to estimate all

models. Based on the results from the exploratory factor

analyses, a model in which the 19 items loaded on six factors

were estimated separately for the two groups. Table 2 shows

the model estimation for Twin 1 for this model. The fit-

indexes for the two groups were reasonable considering the

large number of participants. The results for Twin 2 were

similar.

Based on modification indices for Twin 1, given by

AMOS, a modification of the model was imposed (Table 2).

For Twin 1 one covariance was added between the error terms

of questions 8 and 10. This covariance indicates a unique

association between these two variables that was not

accounted for by the latent factor, and that may reflect either

method or content similarity (Bernstein et al., 2003). This

improved the overall fit of the model and the accepted model

is shown in Fig. 1 depicted with factor loadings, correlations

between the latent variables, and the error terms. The corre-

lations between the latent factors were all quite high,

reflecting a substantial overlap between the dimensions and

indicating comorbidity between the sexual problems. The

highest correlation was between arousal and lubrication

(r = .82) and the lowest was between desire and pain

(r = .31).

Using the Cut-off Score to Estimate the Prevalence of

Sexual Dysfunctions

As Fig. 2 shows, using the cut-off score at 26.55 would

imply that 32.6% of the participants would have a sexual
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dysfunction. However, a visual examination of the distri-

bution graph showed that there seemed to be a natural cut-

off at around 13 points, dividing the sample into two dif-

ferent categories. Using this lower cut-off limit would give a

prevalence estimate of only 5.1%.

Associations of Sexual Functioning with Different

Factors at the Phenotypic Level

Tables 3–6 show the associations between the different

dimensions of sexual function, as measured by FSFI, and

Table 1 Item means, standard deviations, and factor loadings as well as internal consistency of subdomains of the FSFI from exploratory factor

analyses, separately for Twin 1 and Twin 2

Twin 1

(n = 1,058)

Twin 2

(n = 1,023)

M SD Factor

loadinga
M SD Factor

loadinga

I. Desire (Twin 1 Cronbach’s a = .73, Twin 2 a = .72)

1. How often did you feel sexual interest or desire? 1.99 0.66 .62 2.21 0.74 .62

2. How would you rate your level of sexual desire or interest? 2.77 0.81 .93 3.07 0.87 .91

II. Arousal (Twin 1 a = .92, Twin 2 a = .92)

3. How often did you feel sexually aroused during sexual activity? 4.05 1.37 .64 4.20 1.28 .55

4. How would you rate your level of sexual arousal during sexual activity? 3.48 1.12 .42 3.63 1.13 .38

5. How confident were you about becoming sexually aroused during sexual activity? 3.78 1.31 .45 3.87 1.28 .44

6. How often have you been satisfied with your arousal during sexual activity? 3.93 1.37 .54 4.02 1.34 .52

III. Lubrication (Twin 1 a = .96, Twin 2 a = .96)

7. How often did you become lubricated during sexual activity? 4.40 1.25 -.70 4.49 1.21 .62

8. How difficult was it to become lubricated during sexual activity? 4.44 1.18 -.93 4.52 1.12 .88

9. How often did you maintain your lubrication until completion of sexual activity? 4.40 1.25 -.80 4.45 1.22 .83

10. How difficult was it to maintain your lubrication until completion of sexual activity? 4.44 1.19 -.93 4.53 1.12 .98

IV. Orgasm (Twin 1 a = .91, Twin 2 a = .90)

11. When you had sexual stimuli or sexual intercourse, how often did you reach orgasm? 3.70 1.55 -.85 3.68 1.52 .86

12. When you had sexual stimuli or intercourse, how difficult was it for you to reach orgasm? 3.97 1.35 -.86 3.98 1.30 .88

13. How satisfied have you been with your ability to reach orgasm during sexual activity? 3.66 1.49 -.66 3.65 1.49 .81

V. Satisfaction (Twin 1 a = .88, Twin 2 a = .88)

14. How satisfied have you been with the amount of emotional closeness during sexual activity? 3.70 1.60 .75 3.81 1.53 .74

15. How satisfied have you been with your sexual relationship with your partner? 3.88 1.46 .85 3.91 1.44 .85

16. How satisfied have you been with your overall sex life? 3.70 1.26 .82 3.71 1.29 .81

VI. Pain (Twin 1 a = .96, Twin 2 a = .96)

17. How often did you experience discomfort or pain during vaginal penetration? 4.08 1.58 -.93 4.22 1.47 -.92

18. How often did you experience discomfort or pain following vaginal penetration? 4.28 1.56 -.90 4.40 1.43 -.91

19. How would you rate the level of discomfort or pain during or following vaginal penetration? 4.01 1.56 -.90 4.12 1.47 -.90

FSFI total score (Twin 1 a = .95, Twin 2 a = .95) 25.98 6.14 26.69 5.87

Note: A higher value on FSFI indicates fewer problems with sexual function

The absolute range was 1–5 for items 1, 2, and 16 and 0–5 for all other items; Total score ranges from 2 to 36
a Pattern matrix

Table 2 Model estimation for Twin 1 for a six factor solution from confirmatory factor analyses

Model description v2 df v2-Difference

from model 1

GFI NFI RMSEA PCLOSE AIC HOELTER

p = .05

1. The hypothesized model 789.03 137 NA .924 .956 .067 .000 895.08 222

2. Modified model 682.14 136 106.89 .934 .962 .062 .000 790.14 255

3. The null model 17932.32 171 .180 .000 .313 .000 17970.3 12
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different aspects of the participants’ sociodemographics,

environment, and experiences. Pearson’s correlations are

reported in addition to R2 so as to clarify the direction of the

relationships.

Psychological Distress

As shown in Table 3, all dimensions of sexual function,

except for desire, had an association with somatization,

depression, anxiety, and panic as measured by the BSI. All the

associations were negative, that is, the more symptoms of

psychological distress, the more problems with sexual func-

tion. The shared variance was small, ranging from 0.2% to

6.4% for the different subdomains, with a shared variance of

3.0% between the GSI-BSI and the Total-FSFI.

Age and Alcohol Use

Table 4 shows the associations of sexual function with age

and alcohol use. There was a small effect of age on pain,

indicating that pain symptoms decreased with age. The

association with general alcohol use was small but significant

for every dimension of FSFI except for satisfaction. More

drinking was related to fewer problems with sexual function.

However, alcohol use was also measured in connection to

intercourse, and these results pointed in the other irection

except for desire (Table 5). Alcohol consumption in connec-

tion to intercourse was categorized into three different levels:

rarely or never (69%), sometimes (less than half of the times)

(17%), and half of the time or more often (4%). Differences

between levels of the above-mentioned variable were ana-

lyzed using simple contrasts method, with the level rarely or

never set as the reference category. The association was sig-

nificant for every dimension of FSFI, except for pain. Those

who reported that they sometimes used alcohol also reported

more desire than those who rarely or never used alcohol, but

for arousal, lubrication, orgasm, and satisfaction those using

alcohol half of the time or more often had more problems with

sexual functioning compared to the rarely or never group.

Hormone Based Contraceptives and Child and Adult Sexual

Abuse

Table 6 reports the associations of sexual function with the

dichotomized factors of use of OCP or IUS. The use of OCP

did not seem to be associated with sexual function contrary to

the use of IUS that was associated with more desire, arousal,

and satisfaction as well as less pain. The association between

IUS use and pain was substantially greater than the association

between IUS and arousal, and IUS and satisfaction. Since age

Desire .46
Q1 Desire e1.68

.76
Q2 Desire e2

.87

.73
Q3 Arousal e3

.68
Q4 Arousal e4

Arousal

.69
Q5 Arousal e5

.82
Q6 Arousal e6

.83

Lubrication

.85
Q7 Wet e7

.78
Q8 Wet e8

.78
Q9 Wet e9

.75
Q10 Wet e10

.89

Orgasm

.74
Q11 Orgasm e11

.82
Q12 Orgasm e12

.71
Q13 Orgasm e13

Satisfaction

.72
Q14 Satisf e14

.80
Q15 Satisf e15

.63
Q16 Satisf e16

Pain

.88
Q17 Pain e17

.84
Q18 Pain e18

.81
Q19 Pain e19

.62

.82

.67

.54

.62

.50

.44

.42
.81

.67

.47
.52

.53

.36

.86

.82

.91

.92

.88

.86

.86

.84

.91

.85

.89

.79

.94

.92

.90

.31
.42

Fig. 1 The modified model with factor loadings, correlations between

factors, and error terms. In order to improve the fit of the model a

covariance between error term for question 8 and 10 was accepted
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Fig. 2 Graph with normal curve of the distribution of the females total

score on Female Sexual Function Index. A higher value indicates fewer

problems with sexual functioning. The cut-off score at 26.55 developed

by Wiegel et al. is marked as well as a possible cut-off score at 13.00

and the percentage of females that would be classified as having sexual

dysfunction using these two different cut-off scores (N = 2,081,

M = 27.10, SD = 6.55)
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was also associated with a decrease of sexual pain and hence

could be a potential confounder, the effect of age was

regressed in order to see if the effect was due to age. However,

the main effect for IUS remained significant and nearly the

same: M = 1.47, SE = 0.00 (no IUS); M = 1.53, SE = 0.01

(IUS), F(1, 1540) = 18.37, p < .001. Being sexually abused

during childhood was associated with an increase of lubri-

Table 3 The associations between the subdomains of Female Sexual

Function Index (FSFI) and the subdomains of Brief Symptom Inven-

tory (BSI)

Variable ra B SE B t R2

Desire

Somatization .01 0.06 0.16 0.40 .000

Depression .00 0.01 0.13 0.07 .000

Anxiety -.02 -0.08 0.10 0.86 .000

Panic .01 0.03 0.15 0.21 .000

GSI-BSI .00 0.01 0.08 0.09 .000

Arousal

Somatization -.10 -0.13 0.03 4.45*** .011

Depression -.15 -0.15 0.02 6.78*** .024

Anxiety -.08 -0.07 0.02 3.70*** .007

Panic -.07 -0.08 0.03 3.14** .005

GSI-BSI -.13 -0.08 0.01 5.77*** .017

Lubrication

Somatization -.10 -0.12 0.03 4.12*** .011

Depression -.10 -0.09 0.02 4.35*** .009

Anxiety -.07 -0.05 0.02 2.94** .005

Panic -.05 -0.05 0.02 1.98* .002

GSI-BSI -.10 -0.06 0.01 4.34*** .010

Orgasm

Somatization -.10 -0.13 0.03 4.11*** .009

Depression -.13 -0.15 0.03 5.87*** .017

Anxiety -.09 -0.08 0.02 3.76*** .007

Panic -.07 -0.09 0.03 3.10** .005

GSI-BSI -.12 -0.08 0.02 5.35*** .014

Satisfaction

Somatization -.12 -0.17 0.03 5.47*** .015

Depression -.25 -0.28 0.02 11.94*** .064

Anxiety -.15 -0.14 0.02 6.68*** .022

Panic -.08 -0.10 0.03 3.40*** .006

GSI-BSI -.21 -0.14 0.02 9.46*** .043

Pain

Somatization -.14 -0.20 0.03 5.98*** .020

Depression -.13 -0.15 0.03 5.73*** .017

Anxiety -.09 -0.09 0.02 4.06*** .008

Panic -.07 -0.10 0.03 3.18** .005

GSI-BSI -.14 -0.10 0.02 6.06*** .018

Tot-FSFIc

Somatization -.14 -0.29 0.05 6.12*** .019

Depression -.19 -0.33 0.04 8.76*** .037

Table 3 continued

Variable ra B SE B t R2

Anxiety -.13 -0.18 0.03 5.65*** .016

Panic -.08 -0.16 0.04 3.51*** .006

GSI-BSIb -.17 -0.18 0.02 7.88*** .030

Note: A higher value on FSFI indicates fewer problems with sexual

function and a higher value on BSI indicates more symptoms of psy-

chiatric illness. All scales except desire were log transformed. All the

separate subscales of BSI were regressed for every subscales of FSFI in

separate analysis

All df (1,1540)
a r is the correlation between the variables without considering the

dependence between the measures
b GSI = global severity index score
c Tot-FSFI = full scale score for FSFI

* p < .05; ** p < .01; *** p < .001

Table 4 Associations between sexual function as measured by the

Female Sexual Function Index (FSFI) with age and alcohol con-

sumption (AUDIT)

Variable ra Bb SE B t R2

Desire

Age -.01 0.00 0.01 0.36 .000

AUDIT .10 0.03 0.01 3.94*** .009

Arousal

Age -.01 0.00 0.00 0.32 .000

AUDIT .06 0.00 0.00 2.80** .004

Lubrication

Age -.03 0.00 0.00 1.36 .001

AUDIT .08 0.01 0.00 3.39** .006

Orgasm

Age .04 0.00 0.00 1.78 .002

AUDIT .06 0.00 0.00 2.88** .004

Satisfaction

Age .04 0.00 0.00 1.84 .002

AUDIT .02 0.00 0.00 0.76 .000

Pain

Age .06 0.00 0.00 2.83** .004

AUDIT .09 0.01 0.00 4.24*** .008

Tot-FSFI

Age .04 0.00 0.00 1.69 .001

AUDIT .08 0.01 0.00 3.62*** .007

Note: A higher value on FSFI indicates fewer problems with sexual

function and a higher value on AUDIT indicates more drinking. All

scales except desire were log transformed. Age and AUDIT were

regressed for every subscales of FSFI in separate analysis
a r is the correlation between the variables without considering the

dependence between the measures
b df (1,1540) for age, (1,1536) for AUDIT

** p < .01; *** p < .001
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cation and pain problems and a decrease of sexual satisfaction.

There was no association between sexual function and being

sexually abused as an adult though a tendency towards feeling

more pain could be seen: M = 1.49, SE = 0.01 (for the not

abused group); M = 1.44, SE = 0.02 (for the abused group),

F(1, 309) = 3.39, p = .065. The questions about feeling

sexually abused as an adult was only included in the last

posting of the questionnaire, and, therefore, the analyses were

conducted with only 324 females (those who reported having

sex during the last 4 weeks) of which 62 reported being

abused, with low power to detect associations compared to the

other factors.

Discussion

The results from the present evaluation of the FSFI support

earlier findings of a six-factor solution, with an acceptable if

not excellent fit. The FSFI was translated into Finnish fol-

lowing normal back-translation procedures. Due to the fact

that the FSFI measures sexual function problems, most of the

items were not normally distributed and therefore logarith-

mically transformed. The internal consistency was acceptable

for desire and excellent for the other subscales. In line with

earlier findings (Rosen et al., 2000; Wiegel et al., 2005), the

distinction between desire and arousal was not statistically

optimal in the present population. In 2003 an international

multi-disciplinary group reviewed existing evidence-based

research in order to examine the definitions of female sexual

dysfunctions (Basson et al., 2004). Their recommendations

included separate diagnosis for (1) sexual interest/desire, (2)

subjective sexual arousal disorder, (3) genital arousal disor-

der, and (4) combined genital arousal and subjective disorder.

Both Rosen et al. (2000) and Wiegel et al. (2005) found a five

factor solution to be statistically more supported than a six

factor solution but chose a six factor solution based on clinical

considerations. In order to improve the fit of a six factor model

of the FSFI and clearly separate between desire and arousal,

the desire questions could be reconsidered. The complexity of

the desire and arousal dimensions has been noticed in reports

of women not always distinguishing desire from arousal

(Graham, Sanders, Milhausen, & McBride, 2004). In addition,

according to Tabachnick and Fidell (2001, p. 622), ‘‘Inter-

pretation of factors defined by only one or two variables is

hazardous...’’; consequently, the desire scale might improve

by additional items.

In line with previous literature reporting high comorbidity

between the different sexual problems, as well as substantial

overlap between the dimensions, high domain intercorrela-

tions were found. The highest correlations were between

arousal and lubrication, and between arousal and orgasm, and

the lowest between desire and pain, consistent with the results

reported by Rosen et al. (2000) for the total group and control

group. The high correlation between arousal and lubrication

may reflect the overlap between these two dimensions, with

subjective arousal having focus on perceived arousal and

lubrication on the physiological side of the arousal dimension

(Rosen et al., 2000). Meston (2003) found that among females

diagnosed with orgasmic dysfunction, the arousal disorder

was the most common sexual co-disorder, while Fugl-Meyer

and Fugl-Meyer (2002) found it to be the second most

common.

By using the cut-off point developed by Wiegel et al.

(2005), the prevalence rate for female sexual dysfunction in the

present study was 32.6%. Since there were no clinical obser-

vations or diagnosis by a clinician this figure is speculative.

Table 5 Associations between sexual function as measured by the Female Sexual Function Index (FSFI)) and alcohol use in connection to

intercourse

Alcohol use Rarely or never

(n = 1,443)

Less than 50% of the times

(n = 356)

50% of the time or more often

(n = 150)

M SE M SE M SE F(3, 1531)

Desire 3.04 0.02 3.19b 0.04 2.88 0.10 6.55**

Arousal 1.43 0.00 1.43 0.01 1.37c 0.02 6.48**

Lubrication 1.54 0.00 1.54 0.01 1.49b 0.02 4.47*

Orgasm 1.42 0.00 1.42 0.01 1.35b 0.02 5.62**

Satisfaction 1.43 0.00 1.43 0.01 1.36c 0.02 7.02**

Pain 1.51 0.00 1.52 0.01 1.49 0.02 1.48

Tot-FSFI 1.71 0.01 1.72 0.01 1.60c 0.03 8.67***

Note: A higher value on FSFI indicates fewer problems with sexual function. All scales except desire were log transformed, range for desire scale

1.2–6

Differences between the different levels were analyzed using simple contrast comparing the rarely or never group with the other groups, b p < .01;
c p < .001

* p < .05; ** p < .01; *** p < .001
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The percentage is also somewhat smaller than corresponding

figures reported by Laumann et al. (1999), Lewis et al. (2004),

and Fugl-Meyer and Fugl-Meyer (2002), and could be due to

methodological or population discrepancies or both. However,

a visual examination of the distribution of the observed symp-

toms suggested a natural cut-off limit at 13.00 which would

give a prevalence estimate of only 5.1%, which is substantially

smaller than the estimates commonly reported. Whether this

might reflect a more severe form of sexual dysfunction or a

measurement artefact is unclear. Van den Oord, Pickles, and

Waldman (2003) found that even though behavioral scale

scores often show a skewed distribution, the underlying lia-

bility distributions are mostly normal, suggesting a continuous

model affected by many genes and environmental factors.

Nonetheless, they concluded that the more severely incapaci-

tating the investigated disorder potentially is the more likely

discrete groups are. The question of whether female sexual

dysfunctions constitute such entities is at the moment unclear.

We also examined the relationship between sexual function

and a wide range of other aspects of the participants’ lives.

Several of the investigated variables were associated with

sexual function and thus support the concept of female sexual

functioning as multidetermined. However, the associations

were mostly quite weak.

Our hypothesis regarding the associations between sexual

function problems and psychological distress, and CSA was, in

part, confirmed. As expected and in line with previous litera-

ture, psychological distress was associated with arousal,

lubrication, orgasm, satisfaction, and pain problems, but not

with desire. Why no significant association was found between

desire and psychiatric distress is an intriguing finding and there

are no straightforward explanations for this. Perhaps it reflects

the psychological complexity and ambiguity of the nature of

sexual desire. Compared to the other factors of the FSFI, sex-

ual desire is less dependent on sexual activity and less time-

limited. The observation that women mean different things

when they are talking about sexual desire (Heiman, 2001) was

also corroborated in the present study. As discussed above, it

seems that women do not always differentiate between arousal

and desire. Of the separate dimensions of BSI, depression was

the single strongest correlate of arousal, orgasm, and satisfac-

tion while somatization was the strongest correlate of lubri-

cation and pain. However, the overall shared variance was

small, and considering the large size of the sample this may

imply that psychological distress is not as strongly associated

with sexual function as earlier studies have suggested.

Surprisingly, CSA was not significantly associated with

desire or arousal problems. According to Leonard and Follette

(2002), those who have experienced CSA report problems

with arousal and/or desire more frequently than orgasm and

pain problems. Considering the construct of FSFI with arousal

Table 6 Associations between sexual function as measured by the

Female Sexual Function Index (FSFI) and the use of oral contraceptive

pills (OCP), intrauterine systems (IUS), child sexual abuse (CSA) and

sexual abuse as an adult

Variable No Yes Fa

M SE M SE

Desire

OCP 3.01 0.02 3.03 0.05 0.20

IUS 3.00 0.02 3.18 0.08 5.02*

CSAb 3.00 0.02 3.09 0.05 2.56

Sexabuse-Ac 3.00 0.05 3.06 0.12 0.32

Arousal

OCP 1.40 0.00 1.41 0.01 1.80

IUS 1.40 0.00 1.44 0.01 5.09*

CSAb 1.41 0.00 1.39 0.01 1.96

Sexabuse-Ac 1.40 0.01 1.39 0.02 0.53

Lubrication

OCP 1.51 0.00 1.52 0.01 2.24

IUS 1.51 0.00 1.52 0.01 0.99

CSAb 1.51 0.00 1.49 0.01 3.92*

Sexabuse-Ac 1.51 0.01 1.48 0.02 2.05

Orgasm

OCP 1.40 0.00 1.39 0.01 1.13

IUS 1.40 0.00 1.43 0.02 3.55

CSAb 1.40 0.00 1.39 0.01 1.53

Sexabuse-Ac 1.40 0.01 1.40 0.02 0.07

Satisfaction

OCP 1.40 0.00 1.40 0.01 0.32

IUS 1.40 0.00 1.44 0.02 6.04*

CSAb 1.41 0.00 1.36 0.01 13.50***

Sexabuse-Ac 1.42 0.01 1.40 0.02 0.45

Pain

OCP 1.47 0.00 1.49 0.01 3.28

IUS 1.47 0.00 1.53 0.01 19.90***

CSAb 1.48 0.00 1.41 0.01 28.64***

Sexabuse-Ac 1.49 0.01 1.44 0.02 3.45

Tot-FSFI

OCP 1.66 0.01 1.67 0.01 0.23

IUS 1.66 0.01 1.74 0.03 9.56**

CSAb 1.67 0.01 1.61 0.02 9.84**

Sexabuse-Ac 1.67 0.02 1.65 0.03 0.16

Note: All scales except desire were log transformed, range for desire

scale 1.2–6
a The degrees of freedom, df, were as followed; OCP (1,1541), IUS

(1,1541), CSA (1,1539), and for Sexabuse-A (1,309) because the

questionnaire containing these items were sent to fewer participants
b Sexual abuse in childhood as measured by Childhood Trauma
Questionnaire (Bernstein et al., 2003)
c Sexual abuse as an adult

* p < .05; ** p < .01; *** p < .001
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separated to subjective arousal and physiological arousal-

lubrication, it is reasonable to assume that the correlation

between lubrication and CSA in the present study reflects the

corresponding association between CSA and arousal in other

studies. In addition, we found significant correlations between

CSA and more pain and less sexual satisfaction.

Interestingly, OCP was not associated with any of the

sexual function domains while IUS was associated with fewer

arousal, satisfaction, and pain problems. Earlier findings have

been ambiguous. In a prospective observational study with

365 women, combined oral contraceptives and intrauterine

contraceptive device did not have an impact on sexual func-

tion while sterilization improved both sexual satisfaction and

sexual drive (Li et al., 2004). In contrast McCoy and Matyas

(1996) found pill users to have more desire but also less

lubrication than nonusers; however, the associations differed

depending on the type of pill. In addition to different effects

depending on the type of OCP, cultural differences have been

reported (Graham, Ramos, Bancroft, Maglaya, & Farley,

1995). In a study conducted by Rosen et al. (2000), signifi-

cantly more healthy controls used some form of contracep-

tives compared to the participants with female sexual arousal

disorder. Further, McCoy and Matyas (1996) found, for exam-

ple, that pill users experienced first intercourse at an earlier

age, were more likely to have a partner, and had intercourse

more frequently than sexually active nonusers. However, if

there would be a directional pathway from IUS use to fewer

problems with sexual function, especially pain problems,

which had the strongest association with IUS, it would be a

clue in the treatment puzzle. Apparently, there is some dif-

ference either between the effects of using OCP or IUS or a

difference between the women using them.

Alcohol use was measured in two different ways, namely

drinking in general and in connection to intercourse. Inter-

estingly, alcohol use in general was associated with fewer

sexual problems while frequent alcohol use in connection to

intercourse was associated with more sexual problems, except

pain problems. It could be that women who use alcohol in

connection to intercourse do so for a reason. Alcohol con-

sumption may, in fact, lead to more disinhibited sexual

behavior (Abbey, Zawacki, & McAuslan, 2000) and it has

been suggested that some women may use alcohol in order to

reduce anxiety related to sexual expression (Covington &

Kohen, 1984). Most likely, alcohol use in connection to sexual

activities may increase sexual problems, as well as sexual

function problems may increase anxiety about sexual perfor-

mance and thus lead to greater alcohol consumption in order to

reduce the anxiety. It could also be that we are dealing with

two independent categories of women, those with a general

high consumption of alcohol representing individuals less

depending on outside social control and consequently gener-

ally less inhibited with a greater ability to enjoy both drinking

and sexual activities. Women having to encourage themselves

with alcohol before sexual activities probably have at least the

same amount of problems even without the alcohol.

A limitation of the present study was the relatively narrow

age range of the participants. Age has frequently been reported

to affect sexual function in various ways but the only effect

that was found in the present study was a reduction of pain

problems. It is reasonable to assume that the effect would have

been larger with a broader age spectrum and that also other

effects would have appeared. Several studies have also shown

different dimensions of sexual function to be changing in

different ways with age, and thus the development may not be

linear. Since sexual function is dynamic and differs through-

out the lifespan, the generalization of the present results to

other age groups is limited. Having such a narrow age range

does, however, reduce the variation. Another limitation was

the lack of direct information about the distress the partici-

pants felt about their reported sexual function problems. In the

literature, it has been stressed that sexual function might be on

a continuum and, for example, having low desire might just

reflect an individual variation that is at one end of the con-

tinuum but still normal and possibly not causing distress.

According to Bancroft, Loftus, and Long (2003), the best

predictors of sexual distress about one’s own sexuality were

mental and physical health and not sexual function problems.

Even though the response rate was not excellent, it was

comparable with prior sexuality related survey studies (Bai-

ley, Dunne, & Martin, 2000; Långström & Zucker, 2005). In

addition, the present sample was comparable with other rep-

resentative samples of the Finnish population with respect to

important sexuality related characteristics, such as mean age

at first sexual intercourse (Mustanski, Viken, Kaprio, Winter,

& Rose, 2007) and rates of sexual abuse (Sariola & Uutela,

1994). Previous research (Dunne et al., 1997) suggests that

nonresponders to sexuality surveys are somewhat better

educated and have less conservative sexual attitudes com-

pared to nonresponders. Also, responders were more novelty-

seeking and had somewhat elevated levels of major depres-

sion, alcohol dependence as well as an earlier age at first

sexual intercourse and higher rates of sexual abuse. As already

noted, no significant differences in sexual abuse rates were

found in the present study, suggesting that these biases were

not necessarily operating in the present study.

Though the present study was conducted with twins,

comparisons with other studies (Helweg-Larsen & Bøving

Larsen, 2002; Mustanski et al., 2007; Sariola & Uutela, 1994)

indicate that the generalizability of the results should not be

limited to twins only. Several studies have shown that twins do

not differ from singletons either on sociodemographic and

lifestyle characteristics or on behavioral characteristics or in

psychiatric morbidity, such as depression, somatization, and

insomnia (Andrew et al., 2001; Kendler, Martin, Heath, &

Eaves, 1995; Pulkkinen, Vaalamo, Hietala, Kaprio, & Rose,

2003).
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The present study showed that FSFI generally is an instru-

ment with good psychometric standards and suitable for ass-

essment of sexual function in population based samples. The

comorbidity between the different dimensions of sexual func-

tion was high and thus needs to be taken into account in clinical

practice. Several variables were found to be associated with

sexual function and may thus shed light on the etiology of

sexual disorders. This is an important aspect in the treatment of

these problems and should be considered in the possible devel-

opment of drugs for female sexual disorders. Further studies are

needed to evaluate the causality of these variables. The pres-

ent sample allows for looking at possible genetic influences on

sexual functioning by using the twin design, which will be our

next step.
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