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Background. The DSM-V Working Group is currently re-evaluating distress as a primary diagnostic criterion for

female sexual dysfunction (FSD). Here, for the first time, we explored the epidemiology of sexual distress and its

putative aetiological relationship to FSD by estimating the influence of genetic and environmental risk factors.

Method. Questionnaire data on a representative sample of 930 British female twins using validated scales of FSD

and sexual distress were subject to variance components analyses to quantify latent genetic and environmental

factors influencing phenotypic variation and covariation. Multiple regression analyses were used to identify other

potential risk factors of sexual distress.

Results. Of 319 women with any sexual problems, only 36.5% reported distress. Of women classified as functional,

16.5% felt sexual distress. Sexual distress had a heritability of 44% [95% confidence interval (CI) 0.33–0.54]. Bivariate

analysis suggested that the majority (91% CI 86–99%) of the covariance between sexual distress and FSD was due to

unique environmental effects common to both traits. Associations were found between sexual distress and other risk

variables, including relationship dissatisfaction [odds ratio (OR) 1.6, p<0.001], anxiety sensitivity and obsessive–

compulsive symptomatology (OR 1.2, p<0.01, for both).

Conclusions. There seems to be a weak phenotypic and genetic basis for including sexual distress as a diagnostic

indicator of FSD. Instead, the data indicate that unrelated psychological factors play an important role in sexual

distress and tentatively suggest that sexual distress is less a consequence of FSD and more related to general anxiety

among women.
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Introduction

Female sexual dysfunction (FSD) is an umbrella term,

comprising sexual desire, arousal, orgasm and pain

disorders. Several inconsistent classification systems

for FSD have been proposed, all of which are heavily

based on the original conceptualization of the human

sexual response (Masters & Johnson, 1966). Because

of the inconsistencies of these classification systems, a

consensus-based definition and classification system

for FSD, offering guidelines for clinical evaluation

and treatment, was designed by the International

Consensus Development Conference (Basson et al.

2000, 2004). Accordingly, a woman should show

evidence of significant personal distress, characterized

by negative feelings and anxiety about one’s sexuality

or sexual activities, in relation to her sexual problem

to qualify for the diagnosis of FSD. In 1994, ‘marked

distress or interpersonal difficulty ’ was added to the

criteria sets for all the sexual dysfunctions in DSM-IV

to delineate the dysfunction from a normal variant of

functioning (APA, 1994). However, quantitative evi-

dence questions the utility of personal sexual distress

as a primary diagnostic indicator of FSD and experts

have been unable to reach consensus on whether

or not to include distress in the symptom criteria for

the diagnosis of sexual dysfunction (Althof, 2001 ;

Bancroft et al. 2003 ; Segraves et al. 2007 ; Witting et al.

2008). The DSM-V Working Group is currently re-

evaluating distress as a primary diagnostic criterion

in view of the evidence that some persons with sexual

dysfunction are not distressed by it (Graham, 2010).

Several studies have investigated distress associ-

ated with FSD (Bancroft et al. 2003 ; Oberg et al. 2004 ;

King et al. 2007; Hayes et al. 2008 ; Witting et al. 2008).
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A consistent finding across these studies has been

that sexual problems, independent of their degree of

severity, do not always cause distress. Shifren et al.

(2008) reported that the prevalence of low arousal

decreased from 25.3% to 3.3–6% (depending on age)

when including distress as assessed with the Female

Sexual Distress Scale (FSDS; Derogatis et al. 2002)

whereas Dennerstein & Hayes (2005) observed that

16% of women aged 20–49 years had low sexual desire

compared with only 7% when personal distress was

included as a diagnostic criterion. King et al. (2007)

reported that of 38% of women deemed to have an

ICD-10 diagnosis of a sexual dysfunction, only 18% of

women received a diagnosis and also perceived that

they had a problem (see Graham, 2010, for a com-

prehensive review). Correlational evidence further

suggests that the inconsistency in such diagnostic

validation studies is in part due to a failure to consider

important demographic, psychological and inter-

personal ‘ risk’ factors, which are robustly correlated

with FSD symptoms in non-clinical and clinical, com-

munity and cross-sectional populations (Bancroft et al.

2003 ; Witting et al. 2008). These factors include general

relationship duration and satisfaction, partner com-

patibility, the presence of one or more sexual disorders

in a partner, and general psychological and physical

health. A more recent study further found attachment

anxiety to be an important moderator of the associ-

ation between FSD and subjective sexual distress in

women (Stephenson & Meston, 2010).

Despite these findings, the relationship between

levels of sexual functioning and sexual distress

remains unclear and further work in this area is vital

for a re-evaluation of sexual distress as a putative

diagnostic criterion for FSD.

To explore why some women report sexual distress

concurrently with FSD symptoms whereas others do

not, we assessed the prevalence of sexual distress in a

representative sample of British female twins with and

without FSD-type symptoms. A strong design should

include tests for possible familial confounding

(genetic and non-genetic) of the association between

sexual distress and FSD symptoms, and also test for

the relationships between related demographic and

psychological risk factors and sexual distress. To do

this, we used twin modelling to quantify the contri-

bution of genetic, shared and non-shared environ-

mental factors to the variance of reported sexual

distress and FSD, and to any covariance between

them. We used regression methods to help to identify

previously reported risk factors for FSD and sexual

distress, including relationship satisfaction, history

of abuse, personality, emotional intelligence, anxiety

and the related concept of obsessive–compulsive

behaviour.

Method

Sample

Subjects for this research project were female mono-

zygotic (MZ) and dizygotic (DZ) twins enlisted in

the UK Adult Twin Registry (TwinsUK; Spector &

Williams, 2006). TwinsUK was started in 1993 and

comprises a cohort of unselected volunteer Caucasian

twins. All volunteers in the registry have been re-

cruited through successive national media campaigns

in the UK and Ireland and from other twin registers.

The twins have undergone extensive clinical in-

vestigations and have been shown to be comparable

with age-matched singletons in terms of disease

prevalence, lifestyle characteristics and also sexual

behaviour and functioning (e.g. Andrew et al. 2001 ;

Burri et al. 2009). Data collection was carried out in

waves. Collection of responses to the Female Sexual

Function Index (FSFI) and the Female Sexual Distress

Scale (FSDS) was carried out in 2008/2009 (Rosen et al.

2000 ; Derogatis et al. 2002). Data collection of the po-

tential risk factors was carried out in waves between

2007 and 2009. The study targeted a subsample of 3154

(29.7% of twins from the entire TwinsUK registry ;

ages 25–85 years, mean age 56.2 years) female twin

individuals who had previously filled in sexuality-

related questionnaires and stated their willingness to

participate in studies of this and a similar nature.

The study was approved by the St Thomas’ Hospital

Research Ethics Committee and all twins provided

informed consent. The subjects were not selected on

the basis of variables being studied (such as the pres-

ence or absence of sexual dysfunctions) and were un-

aware of the specific research aims.

Measures

FSD and sexual distress

Our primary measures included the FSFI to measure

FSD symptoms and the FSDS to index sexual distress.

The 19-item FSFI is an easy-to-administer self-report

questionnaire providing multi-dimensional assess-

ment of female sexual function in the past 4 weeks

(Rosen et al. 2000). The six dimensions of the FSFI

(desire, arousal, lubrication, orgasm, satisfaction and

pain) reflect the different subtypes of FSD, apart from

sexual satisfaction, for which no separate diagnostic

category of dysfunction has yet been provided. Details

on response options, domain score computation and

domain factor weights can be found in Rosen et al.

(2000). Low scores on the FSFI indicate more problems

with sexual function and high scores indicate fewer

problems. The questionnaire has received extensive

psychometric evaluation in clinical and non-clinical
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samples. In the initial evaluation study on two groups

of women, including subjects with female sexual

arousal disorder (FSAD, n=128) and age-matched

controls (n=131), the questionnaire showed a high

degree of internal consistency (Cronbach’s a o0.82)

and high test–retest reliability for each domain

(r=0.79–0.86) (Rosen et al. 2000). It differentiated well

between sexually dysfunctional and non-dysfunc-

tional women on all different dimensions. In addition,

good construct validity was demonstrated by highly

significant mean difference scores between the FSAD

and the control group for each of the domains (p <
0.001). The questionnaire was further successfully

cross-validated in several samples of women with

mixed sexual dysfunctions (Meston, 2003). In addition,

a diagnostic cut-off score (26.55) for potential classifi-

cation of total FSD, allowing differentiation of women

with and without sexual dysfunction, was developed

using means of standard receiver operating charac-

teristics curves (Wiegel et al. 2005).

The FSDS is the standard and common 12-item in-

strument used to assess subjective distress associated

with FSD (Derogatis et al. 2002). Response options

are on a five-point scale, ranging from 0=never to

4=always, with a higher score indicating increased

sexual distress. The psychometric properties of the

instrument have been evaluated and replicated in

several clinical trials. Initial validation of the scale on a

sample of 78 women has shown a high degree of test–

retest reliability (r=0.91), good validity and internal

consistency (Cronbach’s a o0.8) (Derogatis et al. 2002,

2008). The measure also discriminated well between

sexually functional and dysfunctional women and

demonstrated a high sensitivity to treatment-induced

changes from baseline to treatment termination.

Anxiety and obsessive–compulsive behaviour

Obsessive–compulsive symptoms (including distress

related to having obsessions) was measured using

the 42-item Obsessive Compulsive Inventory (OCI;

Foa et al. 2002). The questionnaire is divided into

seven subscales with response options ranging from

0=never to 4=almost always. A total score can be

calculated by adding the scores for all items. The OCI

has shown excellent internal consistency (r=0.93) and

high test–retest reliability in an obsessive–compulsive

disorder (OCD) sample (r=0.84–0.87) and in non-

patient controls (r=0.90–0.89) (Foa et al. 2002).

Anxiety sensitivity was measured with the 16-

item Anxiety Sensitivity Index (ASI ; Reiss et al. 1986).

Anxiety sensitivity is defined as the fear of arousal-

related sensations, arising from beliefs that these

anxiety-related sensations have harmful conse-

quences. Items are responded to on a five-point

Likert-type scale ranging from 0=very little to

4=very much. The psychometric properties and pre-

dictive validity of the widely used instrument have

been well established and several studies have pro-

vided replicated evidence that the ASI has adequate

internal consistency (a=0.81–0.94), a good degree of

test–retest reliability (r=0.71–0.75) and a high degree

of inter-item relatedness (Peterson & Reiss, 1992 ;

Peterson & Plehn, 1999).

Personality and emotional intelligence

The Big Five personality dimensions were assessed

using the Ten-Item Personality Index (TIPI ; Woods &

Hampson, 2005). The TIPI is a 10-item measure

designed to quickly assess the different personality

dimensions with optimized validity. Hence, the use of

the TIPI is mainly indicated for situations where

short measures are needed and personality is not the

primary topic of interest. Response options are on a

seven-point Likert scale ranging from 1=disagree

strongly to 7=agree strongly. In a US study on 1787

undergraduates, the instruments reached adequate

levels in terms of convergence with widely used multi-

item Big-Five measures (e.g. the Big Five Inventory,

BFI) in self-, observer and peer reports (mean of

r=0.77) and good test–retest reliability (r=0.62–0.77)

(Woods & Hampson, 2005).

Emotional intelligence was measured with the Trait

Emotional Intelligence Questionnaire – Short Form

(TEIQue-SF ; Petrides & Furnham, 2006). The 30 items

of the TEIQue-SF are responded to on a seven-point

Likert scale ranging from 1=completely disagree to

7=completely agree. A total emotional intelligence

score can be derived by adding the point values for

each item together. In a study on 167 subjects, the

TEIQue-SF has shown to have high levels of internal

consistency (Cronbach’s a >0.80) and good construct

validity. Additional validity evidence can be found in

Petrides & Furnham (2006).

Other demographic, psychological and interpersonal

‘risk factor ’ measures

Demographic variables on all twins including age,

current marital status and years of education were

obtained from the TwinsUK database. Mental and

physical health were both classified as dichotomous

traits on the basis of a subject’s response to the ques-

tion : ‘Do you suffer from any conditions : (a) medical ;

(b) psychological? ’ Events of physical, emotional and

sexual abuse were responded to on a no(0)/yes(1) di-

chotomous scale. Current relationship satisfaction was

assessed using a self-constructed questionnaire, with

response options ranging from ‘very satisfied’ (1) to
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‘not satisfied at all ’ (6). Events of physical, emotional

and sexual abuse that had been reported previously as

potential risk factors for FSD were assessed with a

single question with response option no (0)/yes (1).

Statistical analysis

Data handling and all statistical analyses were carried

out using Stata software (StataCorp, 2007). Genetic

modelling was carried out with Mx software (Neale

et al. 2006). For regression analyses, FSD and sexual

distress were treated as dichotomous traits (0=no/

1=yes) according to the previously suggested cut-off

scores (26.55 for the FSFI and 15 for the FSDS (Rosen

et al. 2000 ; Derogatis et al. 2002) For genetic modelling,

continuous, age-regressed measures were used. A

p value <0.05 or odds ratios (OR) with a 95% confi-

dence interval (CI) not including ‘1 ’ were considered

statistically significant, unless stated otherwise. All

tests were two-tailed. In all regression analyses, non-

independence of twin pairs was accounted for by

using the cluster function for familial relatedness,

which is a form of conditional regression. Bonferroni

correction was used to account for multiple testing in

the multivariate regression analysis.

Sample characteristics and risk factor measures

Simple logistic regression analyses were conducted

to investigate effects of potential ‘ risk factors ’ (see

Method section) on sexual distress. Significant vari-

ables were then entered into multiple regression

models as independent variables. However, when

constructing this model, a high intercorrelation

between ‘emotional stability ’ and ‘emotional intelli-

gence ’ was detected (r=0.81). Among this variable

pair, only the one showing stronger unadjusted as-

sociation with the outcome measure was entered into

the models. A stepwise backward approach was used.

Unpaired two-tailed t tests were applied to assess

mean differences in all continuous variables between

MZ and DZ twins. Dichotomous and categorical data

were expressed as percentages and comparisons be-

tween the two zygosity groups were conducted using

two-sample tests of proportions.

Genetic modelling

Standard methods of quantitative genetic analysis

were used to model latent genetic and environmental

factors influencing sibling covariance in sexual dis-

tress for MZ and DZ twins. The twin design makes

use of the fact that MZ twins share identical geno-

types (>99.9%) whereas DZ twins share on average

50% of their segregating genes, and is based on the

fundamental assumption that MZ and DZ twin pairs

share the intra-pair environment to the same degree

(Neale & Cardon, 1992). Genetic model fitting was

used for the decomposition of the observed pheno-

typic variance (P) into additive (A) and dominant (D)

genetic effects, and common (C) and unique environ-

mental (E) effects (Posthuma et al. 2003). Initial as-

sessment of the components (A, D, C and E) may

suggest non-significant values in one or more compo-

nent. Further analysis can determine the significance

of each factor as components of the observed variance

by removing each sequentially from the full model

and testing the deterioration in fit of the various

nested models, using the likelihood ratio test. In ad-

dition, the Akaike Information Criteria (AIC=x2 – 2

df) was considered, with lower values indicating the

most suitable model (Hu & Bentler, 1995). The AIC

combines the goodness of fit of a model (the discrep-

ancy of expected to observed covariance matrixes)

with its simplicity, resulting in a measure of parsi-

mony. The most parsimonious model was then used to

estimate heritability.

Genetic modelling was extended to multivariate

model fitting to quantitatively explore phenotypic

covariation between sexual distress and FSD and to

test whether the same genetic and environmental

factors contribute to their covariance (Loehlin, 1995 ;

Posthuma et al. 2003). A Cholesky decomposition was

considered, which includes two independent genetic

and environmental factors. The first factor loads on

both traits, the second factor loads only on the other

trait. This provides the fullest potential explanation of

the data. To determine the degree of shared genetic

and environmental influences, the most parsimonious

model was selected on the basis of the lowest AIC.

Here we present both the estimated genetic covariance

between the traits as a proportion of the total pheno-

typic covariance (bivariate heritability) and the pro-

portion of the total genetic variance for the traits

(genetic correlation). Bivariate heritability is inter-

preted as the proportion of a phenotypic correlation

that can be indirectly attributed to additive polygenic

causal factors in a population, whereas the genetic

correlation reflects the proportion of total genetic

variance attributable to shared additive polygenic

effects between the traits.

Results

Sample characteristics and prevalence of sexual

distress

Of the 1589 women who filled in the questionnaires,

nine who reported never having been sexually active

were excluded from further analyses. Women with
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more than five of the 19 items in the FSFI and/or more

than two items of the FSDS missing were further

dropped from the sample (Witting et al. 2008). A total

of 559 women reported not having engaged in sexual

activities during the measurement period and there-

fore had to be excluded from the analyses as well,

resulting in a sample of 930 women, comprising

119 MZ pairs, 67 DZ pairs and 558 single twins.

The characteristics of recently sexually active and

sexually inactive women are shown in Table 1. The

mean age of participants in the total sample was 56.3

years (S.D.=11.63, range 18–85). Substantial differences

in sociodemographic variables were found between

women who reported sexual activity during the past 4

weeks compared with women who did not (Table 1).

Recently sexually inactive women were significantly

older (61 v. 52 years, p<0.001) and more often single

(8.41% v. 4.31%, p<0.005), divorced (15.02% v. 3.98%,

p<0.001) or widowed (7.16% v. 1.83%, p<0.001) than

sexually active women. In terms of potential lifestyle

and behavioural risk factors for FSD, recently sexually

inactive women were not found to be significantly

different from sexually active women, apart from

being less satisfied with their relationship (p<0.001).

The MZ and DZ twin groups were well matched for

most sociodemographic variables and potential risk

factors for sexual distress, except for the marital status

‘divorced’ (6.5% v. 9.6%, p<0.01). No significant dif-

ferences in prevalence of sexual distress and FSD were

found between MZ and DZ twins. A total of 34.31% of

women met the criteria of FSD (based on the FSFI

total score cut-off of 26.55). A detailed discussion on

prevalence rates of FSD in our study sample can be

found elsewhere (Burri & Spector, in press).

Table 1. Differences in lifestyle and behavioural risk factors and demographic characteristics for women reporting having been sexually

active at the time of data assessment and women reporting no sexual activity. Significant differences are shown in italics

Sexually active (n=930) Sexually inactive (n=559)

Mean S.D. Range Mean S.D. Range p valuea

Age (years) 52.93 10.89 18–85 61.67 10.72 20–82 *

Education (years) 10.89 2.97 6–31 10.66 2.72 6–32 0.14

Extraversion 3.36 1.57 1–7 3.47 1.58 1–7 0.19

Agreeableness 2.44 1.12 1–6 2.43 1.14 1–6 0.86

Emotional stability 3.25 1.37 1–7 3.37 1.43 1–7 0.11

Conscientiousness 1.96 0.96 1–6.5 1.96 0.98 1–6.5 0.87

Openness 3.08 1.20 1–7 3.14 1.32 1–7 0.36

Emotional intelligence 156.94 23.76 59–203 154.44 24.93 59–207 0.87

Relationship satisfaction 5.82 0.78 1–6 3.33 2.14 1–6 *

AS 13.44 9.23 0–60 14.78 10.61 0–59 0.29

OCB 6.92 9.02 0–79 7.10 9.92 0–88 0.10

n % n % p valueb

Marital status

Single 40 4.31 47 8.41 *

Married 492 52.90 264 47.23 *

In relationship 344 36.99 124 22.18 *

Divorced 37 3.98 84 15.02 *

Widowed 17 1.83 40 7.16 *

Children 863 92.79 504 90.16 0.07

Sexual abuse 91 9.78 67 11.98 0.18

Physical abuse 96 10.33 75 13.42 0.07

Emotional abuse 201 21.06 149 26.65 0.08

Medical conditions 138 14.83 91 16.27 0.45

Psychological conditions 85 9.14 67 11.98 0.07

AS, Anxiety sensitivity ; OCB, obsessive–compulsive behaviour ; S.D., standard deviation.
a Unpaired two-tailed t tests were used to test for mean differences.
b Two-sample tests of proportions were used to explore differences in response frequencies.

* p value <0.005.
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Overall, 26.6% of the women in our study reported

sexual distress (Table 1). All associations between

the subdomains of the FSFI and sexual distress were

significant (r=0.11–0.42). The strongest association

was found for sexual satisfaction and the lowest

for hypoactive desire. To meet the criteria of FSD,

individuals must feel significant distress over their

sexual problems. However, approximately one-third

of women scored above the FSDS cut-off, therefore

reporting sexual distress (ranging from 25.5% to

41.9% depending on the subtype of FSD) (Fig. 1). In

addition, a substantial number of women classified

as ‘ functional ’ according to the FSFI felt markedly

distressed about their levels of sexual functioning

(ranging from 10.4% to 19.1% depending on the

subtype of FSD).

Risk factors for sexual distress

Variables significantly correlated with sexual distress

in the univariate regression were entered into a

multiple regression model to investigate whether they

were independently associated with sexual distress

(Table 2). Age was negatively correlated with reported

sexual distress (p<0.001). The strongest association

was found with reported suffering from a psycho-

logical condition (OR 2.1, 95% CI 1.53–2.98, p<0.001) ;

women reporting the latter having a twofold signifi-

cant risk of sexual distress. The second strongest

association was with relationship satisfaction ; less

satisfied women were significantly more likely to re-

port sexual distress (OR 1.56, 95% CI 1.43–1.72,

p<0.001). Anxiety sensitivity and obsessive–compul-

sive behaviour were also both significantly associ-

ated with sexual distress (OR 1.2, 95% CI 1.05–1.34

and OR 1.2, 95% CI 1.01–1.4, p<0.01 for both),

with high scores on these measures associated

with higher levels of sexual distress. There were no

significant associations between sexual distress,

emotional intelligence and the Big Five personality

scores.

Genetic modelling

Variance component modelling revealed that an AE

model, ascribing the total variance in liability to report

sexual distress to additive genetic factors and non-

shared environmental factors, was the best fitting.

This revealed a heritability of 46% (95% CI 0.33–

0.54) (Table 3). Non-shared environmental factors

(including random error) accounted for up to 54% of

the total variation in sexual distress. Similarly, an AE

model was the best fitting for overall FSD, resulting

in a heritability estimate of 29% (95% CI 0.17–0.39)

(Table 3).

The cross-twin cross-trait correlations deviated

notably from phenotypic correlations (rp=x0.53),

pointing towards non-shared environmental influence

on phenotypic correlations, and were approximately

twice as large in MZ (r=0.15) compared with DZ twin

pairs (r =0.07), indicating no influence of common

environmental factors. ACE estimates from the bi-

variate model were in line with those from the uni-

variate analyses. The bivariate model suggested that

approximately 9% (95% CI 4–15) of the covariance

between sexual distress and FSD was due to additive

genetic factors, with the remaining 91% (95% CI

86–99) attributable to non-shared environmental fac-

tors (Table 4). Common environmental components

for the phenotypic variance and the covariance be-

tween sexual distress and FSD were negligible. The

genetic correlation for the full model was x0.28 (95%

CI 19–30). The Cholesky model-fitting results sug-

gested one (weak) genetic factor loading on sexual

distress (Fig. 2). The non-shared environmental influ-

ences were more variable specific but suggested one

Total FSD

(a)

(b)

Pain

Satisfaction

Orgasm

Lubrication

Arousal

Desire

Total FSD

Pain

Satisfaction

Orgasm

Lubrication

Arousal

Desire

0% 20% 40% 60% 80% 100%

0% 20% 40% 60% 80% 100%

30.1

26.9

38.9

27.1

23.1

20.1

19.9

9.9

14.2

5.3

8.5

9.2

6.5

33.6

Fig. 1. Percentages of (a) sexually functioning women and

(b) sexually ‘dysfunctional ’ women who reported sexual

distress as defined by Female Sexual Function Index (FSFI)

scores (e.g. of all women reporting sexual pain problems,

26.9% report sexual distress).
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weak environmental factor loading on both FSD and

sexual distress.

Discussion

According to the phenotypic level analyses, the pres-

ent data are consistent with several previous studies

showing that women reporting impaired sexual func-

tioning do not always report feeling distressed by it

(e.g. Oberg et al. 2004 ; Witting et al. 2008). The preva-

lence of sexual distress here (26.6%) was comparable

to that reported in two US national probability

samples (24.4% and 22.2%; Bancroft et al. 2003 ;

Shifren et al. 2008). In our study only up to one in three

women reported sexual distress in conjunction with

sexual problems, whereas one in eight felt sexual dis-

tress even without a concomitant sexual problem. The

present study also showed, for the first time, that there

were significant genetic influences on sexual distress

(heritability was 46%) and substantial non-shared

environmental influences (and no effect of shared

environmental influences). FSD was also found to be

heritable (at 29%), which is consistent with previous

twin studies showing a moderate heritability to sexual

problems (Dawood et al. 2005 ; Dunn et al. 2005 ;

Witting et al. 2009). Witting et al.’s (2009) report is of

note because they used a population-based sample of

6446 Finnish female twins. They reported additive

factors underlying the specific subdomains of FSD in

the range 0–15% and non-additive genetic effects in

the range of 0–24%. Our higher heritability estimate

for FSD could be due to the greater statistical power in

Witting et al.’s study allowing the detection of domi-

nant genetic effects, in addition to their smaller age

Table 2. Significant results from the univariate and multivariate regression analyses of potential risk factors for sexual distress in our

study population. Only variables significantly associated with sexual distress in the univariate analyses are displayed. Significant results

of the multivariate model are shown in italics. Non-independence of twin pairs was accounted for using the cluster function for familial

relatedness. In the multivariate analyses, all p values were Bonferroni corrected to account for multiple testing

Univariate regression Multivariate regression

OR 95% CI p R2 OR 95% CI p R2

Sexual distress 0.17

Age 0.96 0.94–0.98 ** 0.02 0.96 0.93–0.99 **

Menopause 0.47 0.31–0.71 ** 0.01 – – –

Medical conditions 1.51 1.01–2.27 * 0.01 0.85 0.31–1.36 0.47

Psychological conditions 2.20 1.43–3.40 ** 0.11 2.14 1.53–2.98 **

Emotional stability 1.21 1.06–1.37 ** 0.01 – – –

Emotional intelligence 0.98 0.97–0.99 ** 0.01 0.99 0.98–1.01 0.11

Relationship satisfaction 1.59 1.45–1.75 ** 0.13 1.56 1.43–1.72 **

Anxiety sensitivity 1.30 1.01–1.75 ** 0.02 1.20 1.05–1.34 *

Obsessive–compulsive behaviour 1.20 1.00–1.42 ** 0.01 1.20 1.01–1.47 *

OR, Odds ratio ; CI, confidence interval.

R2 indicates the phenotypic variance explained by the potential risk factor(s).

* p<0.01, ** p<0.001.

Table 3. Results of the univariate model fitting of sexual distress and overall female sexual dysfunction (FSD). Comparison of different

restricted submodels to the nested model revealed a best-fitting AE model for sexual distress and overall FSD, ascribing 44% and 28%,

respectively of the phenotypic variance to additive genetic effects

A (95% CI) C/D (95% CI) E (95% CI) x2 (df) p AIC

Sexual distress 0.44 (0.33–0.54) – x0.56 (0.45–0.66) 7.50 (901) 0.01 1623.45

FSD 0.28 (0.17–0.39) – 0.72 (0.60–0.82) 0.00 (862) 0.94 1493.37

A, Additive genetic effects ; D, dominant genetic effects ; C, common environmental effects ; E, unique environmental effects

and random error ; CI, confidence interval ; AIC, Akaike Information Criterion. AIC describes the model with best goodness-of-

fit combined with parsimony. The submodel with the lowest AIC is the best fitting ; x2, goodness-of-fit statistic ; df, degrees of

freedom; p, probability that Dc2 is zero.
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range (mean age 29.3 years, range 18–49 years).

Despite genetic influences on both sexual distress and

FSD, only one-tenth of the covariance between these

two traits was attributable to additive genetic effects.

Instead, the covariance was primarily due to non-

shared environmental factors. The high environmental

correlation (72%) between the two traits further in-

dicates that most of this was attributable to common

environmental covariance, suggesting that similar

environmental factors, rather than genetic factors,

underlie both traits.

Several candidate factors have been reported in the

literature that may help explain this putative ‘com-

mon environmental ’ aetiology for both sexual distress

and FSD, including relationship satisfaction (Witting

et al. 2008) and psychopathological symptomatology

(Dunn et al. 1999 ; Frohlich & Meston, 2002 ; Abdo et al.

2004). These are also consistent with our findings

regarding related ‘risk factors ’ for sexual distress.

Women in our study who were less satisfied with their

current relationship were approximately 1.5 times

more likely to report sexual distress. It is unclear

whether this association is mediated by partner com-

patibility, as demonstrated by Witting et al. (2008), but

both our results and theirs suggest that women dis-

satisfied with their relationships report more sexual

distress, independent from their actual level of sexual

functioning. We also found a novel association be-

tween self-reported anxiety and obsessive–behaviour

symptoms and sexual distress. These findings parallel

previous studies that reported an association between

high anxiety and depression scores and sexual prob-

lems in epidemiological and community samples of

women (Dunn et al. 1999 ; Frohlich & Meston, 2002 ;

Hayes et al. 2008). These studies suggest that general-

ized anxiety or affective problems increase maladap-

tive attention towards quality of sexual performance

and body image that may be imperfectly related to

actual sexual activity.

Overall, our data indicate that researchers (both

basic and clinical) need to take a more nuanced ap-

proach to studying sexual dysfunction and sexual

distress. Prevalence rates for FSD in literature are in

the region of 60% (depending on sample character-

istics and assessment methods), a very high level

of disease prevalence for a variable trait such as the

female sexual response. Yet, here we have shown that

not every woman suffering from FSD also reports

sexual distress, a key criteria in the diagnosis of FSD.

On the contrary, some women classified as functional

according to the FSFI felt distressed about their levels

of sexual functioning. The relevance of sexual distress

may depend, in part, on the dysfunction itself in ad-

dition to developmental context. For example, low

sexual desire may be completely independent of dis-

tress in post-menopausal women whereas problems in

lubrication may be strongly correlated with distress in

younger, more sexually active women. Researchers

should consider using sophisticated multivariate

FSD Distress 

A1 A2 

E1 E2 

0.09 (0.03–0.15)

0.91 (0.85–0.98)

0.33 (0.29–0.38)

0.24 (0.19–0.30)
0.67 (0.63–0.71)

0.03 (0.01–0.06)

Fig. 2. Illustration of the Cholesky decomposition for the

covariance in female sexual dysfunction (FSD) and sexual

distress. The variance of 119 monozygotic (MZ) and 67

dizygotic (DZ) twin pairs was decomposed to additive

genetic (A1–A2) and unshared environmental (E1–E2)

factors. Standardized factor loadings with 95% confidence

interval (CI) for FSD and sexual distress are displayed.

Table 4. Proportion of phenotypic correlations (bivariate

heritability) due to additive genetic (A), shared environmental

(C) and non-shared environmental (E) influences ; and genetic,

shared environmental and non-shared environmental correlations

FSD – Sexual distress

rp x0.53

Proportion of rp due to

A 0.09

C 0.00

E 0.91

Correlations

rA x0.28

rC –

rE x0.72

rp, Phenotypic correlation ; rA, rC, rE, genetic, shared

environmental and non-shared environmental correlations

respectively.

N (monozygotic)=119 pairs, n (dizygotic)=67 pairs.
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approaches (e.g. discriminant function techniques) to

quantify the differences between different dysfunc-

tions in the context of sexual distress in different

populations of women.

The present findings should be considered in light

of several methodological limitations. A general study

limitation is the fact that we were not able to directly

determine the direction of causality between our

variables, in particular between FSD and sexual dis-

tress. Further prospective research is needed to inves-

tigate the link between FSD and sexual distress and to

determine whether variance in candidate ‘risk’ factors

can track temporal changes in sexual distress. Our

participants were somewhat older than previous work

(mean age=56.2 years). Using the average age of

menopause (50 years) to classify women into pre- and

postmenopausal indicated that 70% of our partici-

pants were postmenopausal (not including younger

women who had undergone surgically induced

menopause). It is reasonable to assume that the pre-

valence of sexual distress and FSD symptoms should

have been larger in our sample because they com-

prised more postmenopausal women who report

greater frequencies of sexual problems (Dennerstein

et al. 1994, 2003). Indeed, our frequencies are com-

parable to base rates for sexual problems in post-

menopausal women (e.g. Dennerstein et al. 2003). The

age-related effects on sexual function reported here

and elsewhere indicate that caution be exercised in

generalizing the current findings to other age groups.

The effect of being single (18%) was minimized by

solely including females who reported some sexual

activity during the time period included in our analy-

ses (the past 4 weeks). We were unable to assess some

potential confounders such as, for example, duration

of relationship because of unavailability of the data.

Duration of relationship might substantially impact

relationship dissatisfaction and thus confound the as-

sociation between sexual distress and relationship

dissatisfaction. It should be noted that we used simple

and restricted measures of relationship satisfaction,

experiences of abuse, and impact of medical condi-

tions and psychopathology instead of standardized

items in most cases. Nevertheless, using these some-

what limited items led to results that were consistent

with previous findings.

We cannot exclude the possibility that our data are

affected by reporting biases given the sensitive nature

of the questions, leading to some underestimation of

sexual distress and FSD symptoms. However, al-

though our response rates might seem low (50%), they

are in fact respectable relative to other epidemiologi-

cal-level sex surveys (Bailey et al. 2000 ; Dunne et al.

2000 ; Hayes et al. 2008 ; Witting et al. 2008). Dunne et al.

(2000) also reported that surveys of sexual behaviour

may overestimate sexual liberalism, activity and

dysfunction (in reporting) but that this bias does not

seriously compromise population estimates, as judged

by the pattern of effect sizes.

In summary, our results do not support the view

that sexual distress is a necessary indicator of patho-

logical sexual functioning in women at the aetiological

or correlational level. Rather, unique environmental

factors perhaps related to general psychological health

and relationship satisfaction seem to influence both

sexual distress and FSD. Further work is needed to

confirm whether these associations are also the result

of genetic or non-genetic confounding. Overall, our

findings tentatively indicate that sexual distress might

be less a consequence of FSD and more related to

general anxiety and worry surrounding a woman’s

sexuality and relationship, independent from her ac-

tual level of sexual functioning. If confirmed in further

research, mental health professionals may want to

consider including generic therapeutic interventions

for anxiety as part of a package of treatment for

women presenting with FSD symptoms so as to reduce

maladaptive thinking patterns related to sexual

responses.
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