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ABSTRACT. Objective. To determine whether musculoskeletal pain was associated with impaired sexual function

in a population sample of middle-aged and older men.

Methods. The European Male Ageing Study (EMAS), a multicenter population-based study of men

aged 40–79 years, was used to investigate this hypothesis. A questionnaire asked about the presence

and duration of musculoskeletal pain, allowing subjects to be classified into 1 of 3 groups: those

reporting chronic widespread pain (CWP), those reporting pain but not CWP (“some pain”), and

those with no pain. Subjects completed a sexual function questionnaire from which 3 domains were

considered: overall sexual functioning (OSF), sexual functioning-related distress (SFD), and change

in sexual functioning compared to 1 year ago (CSF).

Results.A total of 3206 men [mean age 60 (SD 11) yrs] had complete data on pain status. Of these,

8.7% had CWP and 50.34% had “some pain.” Pain was associated with lower OSF, and higher SFD

and CSF scores. After adjustment for putative confounding factors, the associations became non-

significant with OSF and CSF but persisted for SFD. Associations between pain status and some

items within the sexual functioning domains, including frequency of sexual intercourse, frequency

of morning erections, sexual desire, and orgasm were also significant, although these associations

varied by pain status. 

Conclusion. Musculoskeletal pain is associated with several aspects of sexual functioning. These

relationships differ depending on the extent of the pain (chronic or not) and are also largely con-

founded by other health-related factors, primarily depression. (First Release Dec 15 2010;  

J Rheumatol 2011;38:370–7; doi:10.3899/jrheum.100604)
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Chronic pain has been reported to have detrimental effects

on sexual relations between partners1,2. Some studies3 sug-

gest that patients with chronic pain and their partners have

greater sexual difficulties compared with pain-free couples.

While regional chronic pain disorders such as genital pain

are linked directly to sexual functioning and are widely rec-

ognized, the relationship between musculoskeletal pain and

sexual functioning is less clear. A recent review4 of the rela-

tionship between fibromyalgia, a disorder characterized by

chronic pain that is widespread throughout the body (CWP),

and sexual dysfunction in women reported associations with

decreased sexual arousal and excitement, decreased experi-

ence of orgasm, and increased pain with intercourse.

CWP may affect sexual functioning physiologically

through vulvodynia in women5 or a general lower pain tol-

erance in men and women6, through the induction of

fear-avoidance behavior patterns7, and/or through increased

rates of anxiety and/or depression8 that are apparent in

 individuals with chronic pain. Previous studies have focused

on clinic-based samples of patients either attending 

chronic pain clinics or with specific medical disor-

ders9,10,11,12,13,14,15. The extent to which musculoskeletal

pain affects sexual functioning in the general population is

unknown. In addition, pain is associated with a variety of

lifestyle and health factors including smoking, low levels of

physical activity, obesity, and high levels of psychological

distress, particularly depression and anxiety dis -

orders16,17,18,19. Many of these factors have been linked

with impairment in sexual functioning20,21,22 and it is possi-

ble that they may explain any observed relationship between

musculoskeletal pain and sexual function.

We hypothesized that musculoskeletal pain would be asso-

ciated with sexual dysfunction in men and that the observed

associations could be confounded by lifestyle and/or health-

related factors. We tested these hypotheses in a community

sample of middle-aged and elderly European men.

MATERIALS AND METHODS

Subjects. A total of 3369 men aged 40–79 years were recruited from popu-

lation registers in 8 centers for participation in an observational study of

aging in men — the European Male Ageing Study (EMAS). Participating

centers were Manchester (UK), Leuven (Belgium), Malmö (Sweden), Tartu

(Estonia), Lodz (Poland), Szeged (Hungary), Florence (Italy), and Santiago

de Compostela (Spain).

Study procedure. Subjects were invited to take part by letter of invitation,

which included a questionnaire that asked about musculoskeletal pain. The

questionnaire also assessed various lifestyle factors including smoking and

alcohol intake, and presence of cardiovascular disorders that may be asso-

ciated with sexual functioning. Those subjects who were interested in par-

ticipating in the study were subsequently invited to attend a clinic for fur-

ther assessment, at which time subjects completed additional questionnaire

instruments including the Beck Depression Inventory (BDI) to assess

depressive symptoms23 and a questionnaire on sexual function24, and their

height and weight were measured. Ethical approval for the study was

obtained in accordance with local institutional requirements in each center.

Detailed information about the design and methods has been published25.

All subjects were asked about the presence and duration of muscu-

loskeletal pain. Those who answered positively to the question, “In the past

month have you had any pain which has lasted for one day or more?”, were

asked to indicate the location(s) of their pain on 4-view body mannequins

(front, back, and both sides). To assess duration of any reported pain, sub-

jects were asked whether they had been aware of their pain for 3 months or

more. Based on their responses, subjects were classified into 1 of the 3 pain

groups: those reporting “no pain”; those reporting pain that did not satisfy

criteria for CWP (“some pain”); and CWP, using the definition in the

American College of Rheumatology (ACR) criteria for fibromyalgia26. The

ACR criteria require pain lasting at least 3 months, both above and below

the waist, on the right and left sides of the body and in the axial skeleton.

This approach to the assessment of pain status has been used in previous

observational studies27.

EMAS Sexual Functioning Questionnaire (SFQ). Subjects’ sexual func-

tioning and sexual health were assessed using the validated EMAS-SFQ

instrument. To ensure confidentiality and encourage participation, the SFQ

was self-completed in private and then placed in a sealable envelope by the

participants without scrutiny by the researchers. Details of the development

and validation of the EMAS-SFQ can be found elsewhere24. We used 3

domains from the EMAS-SFQ in our analysis: “overall sexual functioning”

(OSF), “sexual function-related distress” (SFD), and “change in sexual

functioning” (CSF) compared to 1 year earlier. Each of the 3 questionnaire

domains is based on 5 self-report items. Items in the OSF scale include fre-

quency of sexual thoughts, sexual intercourse, petting, morning erection,

and orgasm. SFD items include worrying about frequency of desire, sexu-

al intercourse, erection, morning erection, and orgasm; and CSF items

include change in desire, sexual intercourse, erection, morning erection,

and orgasm (Appendix Table 1). For the original continuous scores, low

values on the OSF and higher scores on the SFD and CSF represent poor-

er sexual functioning. For the ordinal logistic models, the items were

reordered and some categories were grouped so that for all items, higher

scores represent poorer sexual functioning.

Data manipulation and statistical analysis. Smoking status was catego-

rized as either current or ever/never smoker. Alcohol intake was catego-

rized as either 5 days per week or more, or fewer than 5 days per week.

Subjects were classified according to whether they self-reported any car-

diovascular symptoms (yes vs no). Age (years) and BDI were considered as

continuous variables. One item, “loss of interest in sex,” was excluded from

the BDI score because the nature of the outcome would likely lead to spu-

rious associations. Body mass index [BMI; weight (kg) divided by height

squared (m)] was calculated.

Descriptive statistics were used to characterize the occurrence of pain,

sexual function variables, and other subject characteristics, with results pre-

sented as mean and SD for continuous variables and number and percent-

age for discrete variables. The associations between pain status and sexual

function scores and factors that could potentially confound the relation-

ships between them were explored using multiple linear regression models.

In all models the sexual function variables were the outcomes. Three mod-

els were constructed: model 1 adjusted for age; model 2 adjusted for age,

center, BMI, smoking and alcohol use, and cardiovascular symptoms; and

model 3 adjusted for all variables in model 2 plus BDI for OSF and CSF

scores only.
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Multivariable ordinal logistic regression models were used to further

explore the associations between the individual sexual function items

(dependent variables) and pain status. For the purpose of these analyses,

each individual item was recorded as an ordinal variable with 3 categories

(Appendix Tables 2A-C), with higher values corresponding to poorer

 sexual function.

Results from the multiple linear regression models were expressed as ß

coefficients with 95% CI, and results from the ordinal regression models

were expressed as OR with 95% CI. Robust standard errors that give reli-

able estimates of the association between pain status and sexual function

were used in the regression models to adjust for research center and to take

into account the hierarchy of the study design (individuals nested within

centers). All statistical analyses were conducted using Intercooled Stata

version 9.2 (StataCorp, College Station, TX, USA).

RESULTS

A total of 3206 (95.16%) out of 3369 men who participated

in the EMAS study had complete data on pain status and

were used in the current analysis. The mean age was 60

years (SD 11 yrs). Mean BMI was 27.67 kg/m2 (SD 4.10).

Presence of cardiovascular disorders was reported by

35.87% of subjects, 20.96% were current smokers, and

23.17% drank alcohol at least 5 days per week. The mean

score for BDI was 6.27 (SD 6.12; Table 1).

Among men included in this analysis, 278 (8.67%) had

CWP, 1614 (50.34%) had some pain although not CWP, and

1314 (40.99%) had no pain. As shown in Table 1, reporting

some pain and CWP was associated with lower OSF (i.e.,

poorer) scores and higher (i.e., poorer) SFD and CSF scores.

Compared to subjects with no pain, those with some pain

had significantly higher BMI and BDI scores (p < 0.001 for

all comparisons), with scores even higher among the CWP

group. Reporting pain was also associated with self-report-

ed cardiovascular disease (CVD; p < 0.001) and being a cur-

rent smoker (p < 0.05), while those with CWP were signifi-

cantly less likely to consume alcohol at least 5 days per

week (p < 0.001; Table 1).

Table 2 summarizes the results of the linear regression

analysis, examining the relationship between nonpain vari-

ables and sexual function scores that could potentially con-

found the relationship between pain status and sexual func-

tioning scores. Age, BMI, BDI, and CVD were significant-

ly associated with lower levels of OSF and higher levels of

SFD and CSF. The association was particularly strong in

those with CVD. Being a current smoker and consuming

alcohol at least 5 days per week were significantly associat-

ed with higher OSF scores but not SFD and CSF scores.

Pain status and sexual function domains. After adjusting for

age, having some pain was associated with lower OSF and

higher SFD and CSF scores (Table 3). Subsequent analyses

found the relationship between some pain and OSF scores

was confounded by the effects of age (ß = –0.34, 95% CI

Table 1. Baseline characteristics in the entire analysis sample and by pain status. Data are mean (SD).

Characteristics Entire Cohort, No Pain, Some Pain, CWP, p

n = 3206 1314 (40.99%) 1614 (50.34%) 278 (8.67%)

Overall sexual functioning 21.26 (6.99) 21.71 (6.78) 21.01 (7.08) 20.70 (7.37) 0.03

Sexual function-related-distress 7.04 (3.18) 6.69 (2.87) 7.22 (3.28) 7.65 (3.77) < 0.001

Change in sexual functioning 16.44 (2.60) 16.22 (2.43) 16.53 (2.63) 16.98 (3.08) < 0.001

Age, yrs 59.85 (11.02) 59.84 (10.89) 59.87 (11.16) 59.84 (10.94) 0.99

Body mass index, kg/m2 27.67 (4.10) 27.25 (3.84) 27.85 (4.20) 28.59 (4.46) < 0.001

Beck Depression Inventory* 6.27 (6.12) 4.87 (5.16) 6.81 (6.18) 9.78 (7.83) < 0.001

n (%)

Cardiovascular disease 1150 (35.87) 427 (32.50) 595 (36.86) 128 (46.04) < 0.001

Smoking status (current) 667 (20.96) 251 (19.25) 344 (21.49) 72 (25.99) 0.03

Alcohol intake (≥ 5 days/wk) 739 (23.17) 305 (23.34) 396 (24.67) 38 (13.72) < 0.001

* The item “loss of interest in sex” was excluded from the Beck Depression Inventory. P value: ANOVA for continuous variables, chi-square test for discrete

variables. CWP: chronic widespread pain.

Table 2. Determinants of sexual function scores: linear regression analyses. Data are ß (95% CI).

OSF SFD CSF

Age, yrs –0.35 (–0.37, –0.33)*** 0.03 (0.02, 0.04)*** 0.07 (0.06, 0.08)***

BMI, kg/m2 –0.10 (–0.17, –0.04)** 0.05 (0.02, 0.08)*** 0.03 (0.004, 0.05)*

BDI –0.26 (–0.31, –0.22)*** 0.16 (0.14, 0.18)*** 0.10 (0.09, 0.12)***

Cardiovascular disease –3.64 (–4.20, –3.08)*** 0.73 (0.48, 0.98)*** 0.84 (0.64, 1.04)***

Smoking status (current) 0.79 (0.11, 1.46)* 0.29 (–0.01, 0.58) –0.15 (–0.39, 0.08)

Alcohol intake (≥ 5 days/wk) 1.50 (0.86, 2.15)*** 0.03 (–0.24, 0.31) 0.05 (–0.17, 0.28)

OSF: overall sexual functioning; SFD: sexual function-related distress; CSF: change in sexual functioning; BMI:

body mass index; BDI: Beck Depression Inventory (the item “loss of interest in sex” was excluded from the

BDI). * p < 0.05, ** p < 0.01, *** p < 0.001.
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–0.40, –0.27), alcohol intake (ß = 1.68, 95% CI 0.61, 2.76),

and BDI score (ß = –0.20, 95% CI –0.23, –0.17). The rela-

tionships with both SFD and CSF scores persisted after

adjustments for age, alcohol intake, BMI, CVD, and center

effects. However, the relationships with CSF became non-

significant after further adjustment for levels of depression.

Compared to those subjects with no pain, having CWP

was not associated with OSF scores. CWP was significantly

associated with higher SFD and CSF scores. After adjust-

ment for age, alcohol intake, BMI, CVD, and center effects,

the relationships between CWP and SFD and CSF remained,

although further adjustment of the relationship with CSF

scores for levels of depression reduces the relationship and

makes it no longer significant. In that final model, age (ß =

0.06, 95% CI 0. 04, 0.08) and BDI (ß = 0.09, 95% CI 0. 05,

0.13) were associated with CSF scores.

Pain status and sexual function items. When the relation-

ships among pain status and the specific items within the

sexual functioning domains were examined (adjusted for

potential confounders, Figure 1A-C), the observed relation-

ships appeared to be driven by specific associations. Among

men who reported some pain, the main association within the

items of the OSF scale was with problems related to thinking

about sex (Figure 1A); 4 out of 5 items of the SFD scale were

associated with the presence of some pain (Figure 1B); and 1

item (change in the frequency of morning erections) of the

CSF scale (Figure 1C) was also significantly associated with

the presence of some pain. Although CWP was not signifi-

cantly associated with total OSF scores, these men had bet-

ter scores on the frequency of morning erections item (Figure

1A); 2 out of 5 items of the SFD scale were significantly

associated with the presence of CWP (Figure 1B); and the

CSF scale item “change in desire” was significantly (but

weakly) associated with CWP (Figure 1C).

Only distress related to sexual desire was associated with

both some pain and CWP. The relationships between sexual

function and pain status were different depending on the

extent of the pain (chronic or not) and were also largely con-

founded by other health-related factors, mainly depression.

DISCUSSION

Ours is the first population-based study to show a significant

association between pain and overall sexual functioning,

sexual functioning-related distress, and change in sexual

functioning among middle-aged and older European men.

These associations were mainly explained by age, alcohol

consumption, and higher levels of depression.

Our results are consistent with data from studies of  clinic

patients with chronic pain that have shown chronic pain to

be associated with impaired sexual functioning9,11,12,15,28,29.

Some studies suggest that this association may in part be

explained by psychological factors, mainly depression10,28.

In our study, levels of depression were robustly associated

with OSF and CSF scores and depression appeared to con-

found the relationship between pain and these dimensions of

sexual functioning. Previous clinic-based studies15 suggest

that despite impaired sexual function, many patients report

no loss of satisfaction with sex or with their relationship,

suggesting adaptation to changed circumstances.

There are potentially important clinical implications of

our findings. Musculoskeletal pain disorders are normally

treated by rheumatologists, physiotherapists, and in extreme

cases, orthopedic surgeons. These specialists are not rou-

tinely trained in sexual health medicine30 and may fail to

recognize the important link between chronic musculoskele-

tal pain and sexual functioning. Individuals from the gener-

al population with CWP are more likely to experience

impaired sexual functioning/greater sexual function distress

and changes in sexual function, in a similar fashion to clin-

ic patients. Our data show that certain lifestyle, physical,

and psychological factors confound these associations. It is

clear that not all individuals with pain will have impaired

sexual function; however, these data suggest that those with

additional factors are at increased risk of not adapting to

changed circumstances. These findings suggest the need for

a holistic/comprehensive assessment of individuals with

pain that would include an assessment of different aspects of

sexual function and an assessment of other health factors

including lifestyle factors and levels of depression that are

likely to increase the risk of a poor sexual function outcome.

Such assessment would enable appropriate individualized

management to be offered. Among these patients, recogni-

tion that impaired sexual function may be an associated but

undeclared clinical problem may also improve the doc -

Table 3. Association between sexual function scores and pain status: multiple linear regression analyses. Data are ß (95% CI). Referent: no pain.

OSF SFD CSF

Adjusted (i) Adjusted (ii) Adjusted (iii) Adjusted (i) Adjusted (ii) Adjusted (i) Adjusted (ii) Adjusted (iii)

Some pain –0.67 –0.65 –0.32 0.52 0.48 0.31 0.29 0.14

(–1.16, –0.18)** (–1.35, 0.05) (–1.03, 0.40) (0.27, 0.77)*** (0.06, 0.90)* (0.11, 0.50)** (0.15, 0.43)** (–0.003, 0.29)

CWP –0.84 –0.46 0.44 0.96 0.87 0.77 0.72 0.36

(–1.68, 0.01) (–1.50, 0.58) (–0.60, 1.49) (0.52, 1.40)*** (0.29, 1.46)* (0.42, 1.11)*** (0.45, 1.00)*** (–0.01, 0.74)

Model (i) adjusted for age. Model (ii) as for model (i) plus body mass index, cardiovascular disease, smoking status, alcohol intake, and research center. Model

(iii) as for model (ii) plus BDI for OSF and CSF only. OSF: overall sexual functioning; SFD: sexual function-related distress; CSF: change in sexual func-

tioning; CWP: chronic widespread pain; BDI: Beck Depression Inventory. * p < 0.05, ** p < 0.01, *** p < 0.001. Referent: no pain.
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tor-patient relationship, leading to better outcomes for

patients. Musculoskeletal pain is more common in women,

and to date the majority of studies have focused on the rela-

tionship between pain and sexual functioning in women.

Our study shows that in the general population, not only are

musculoskeletal pain symptoms common in men, but that

they also affect sexual functioning, an important aspect of

well-being and quality of life.

Figure 1. Associationa between items of sexual function scores and pain status. (A) For overall sexu-

al functioning (OSF) items: Models were adjusted for age, body mass index, cardiovascular disease,

smoking status, alcohol intake, depression, and medical center. Significant associations were thinking

about sex: *some pain (OR 1.16, 95% CI 1.02, 1.33) and morning erection: **chronic widespread pain

(CWP; OR 0.77, 95% CI 0.64, 0.92). (B) For sexual function-related-distress (SFD) items: Models

were adjusted for age, body mass index, cardiovascular disease, smoking status, alcohol intake, and

medical center. Significant associations were desire: *some pain (OR 1.38, 95% CI 1.11, 1.72) and

**CWP (OR 1.68, 95% CI 1.17, 2.43); frequency of sexual intercourse: *some pain (OR 1.36, 95%

CI 1.05, 1.76); frequency of erection: **some pain (OR 1.54, 95% CI 1.13, 2.08); morning erection:

**some pain (OR 1.59, 95% CI 1.13, 2.23); orgasm: *CWP (OR 1.35, 95% CI 1.04, 1.72). 
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Our study has a number of strengths. Standardized meth-

ods were used in both the design and conduct of the study in

the different participating centers and in the instruments

used to assess both pain and sexual function25. There are,

however, some limitations that need to be considered in

interpreting the results. The response rate for participation in

the study was 41%. Those who participated may have dif-

fered in the frequency of pain and/or sexual functioning from

those who did not participate and some caution, therefore, is

needed in interpreting these data. More importantly, we do

not know whether the relationship between having pain and

sexual functioning outcomes was different in those who did

and did not participate and whether we have consequently

overestimated the strength of the observed relationships. Our

study was cross-sectional and it is not possible to determine

the temporal nature of the observed associations, for which

prospective data are required. Finally, the results were

obtained from a predominantly white, European population

and should be extrapolated beyond this setting with care.

The occurrence of CWP among men in middle age and

later life was associated with impairment in sexual function-

ing. This relationship was confounded by health and lifestyle

factors. We suggest that a comprehensive assessment of

health-related quality of life in subjects with musculoskeletal

pain should include an assessment of sexual function.
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Appendix table 1. Sexual function domains and items.

Sexual Domains Items

OSF: Overall sexual functioning How often do you think about sex?

How many times have you attempted sexual intercourse?

How often do you engage in kissing, fondling, petting, etc.?

How frequently did you awaken with a full erection?

How often did you have the feeling of orgasm or climax?

SFD: Sexual functioning-related distress Worried or distressed by current level of sexual drive/desire?

Worried or distressed by frequency of sexual activities?

Worried or distressed by ability to have an erection?

Worried or distressed by frequency of morning erections?

Worried or distressed by current orgasmic experience?

CSF: Change in sexual functioning, Sexual drive/desire changed?

compared with a year ago Frequency of sexual activities changed?

Ability to have erection changed?

Frequency of morning erections changed?

Has the orgasmic enjoyment changed?

Appendix table 2A. Overall sexual functioning — categories and prevalence of items.

Item Category Label n (%)

Thinking about sex 3 2–3 times in last month or less 843 (27.23)

How often do you think about sex? 2 Once a week 330 (10.66)

1 More than once a week 1923 (62.11)

Frequency of sexual intercourse 3 2–3 times in last month or less 1114 (42.60)

How many times have you attempted sexual intercourse? 2 Once a week 602 (23.02)

1 More than once a week 899 (34.38)

Frequency of petting 3 2–3 times in last month or less 899 (34.43)

How often do you engage in kissing, fondling, petting, etc.? 2 Once a week 360 (13.79)

1 More than once a week 1352 (51.78)

Frequency of morning erection 3 2–3 times in last month or less 1679 (54.46)

How frequently did you awaken with a full erection? 2 Once a week 377 (12.23)

1 More than once a week 1027 (33.31)

Frequency of orgasm or climax feeling 3 No sex or almost never 690 (22.80)

How often did you have the feeling of orgasm or climax? 2 Few times 167 (5.52)

1 Sometimes, most of the time, almost always 2169 (71.68)

Appendix table 2B. Sexual functioning-related distress — categories and prevalence of items.

Item Category Label n (%)

Desire 3 Very or extremely 89 (2.88)

Worried or distressed by current level of sexual drive/desire? 2 Moderately 274 (8.86)

1 Not at all or a little bit 2730 (88.26)

Frequency of sexual intercourse 3 Very or extremely 101 (3.43)

Worried or distressed by frequency of sexual activities? 2 Moderately 249 (8.46)

1 Not at all or a little bit 2592 (88.10)

Frequency of erection 3 Very or extremely 146 (4.74)

Worried or distressed by ability to have an erection? 2 Moderately 295 (9.57)

1 Not at all or a little bit 2642 (85.70)

Morning erection 3 Very or extremely 48 (1.60)

Worried or distressed by frequency of morning erections? 2 Moderately 113 (3.76)

1 Not at all or a little bit 2846 (94.65)

Orgasm or climax feeling 3 High: Very or extremely 101 (3.40)

Worried or distressed by current orgasmic experience? 2 Medium: Moderately 318 (10.70)

1 Low: not at all or a little bit 2552 (85.90)
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Appendix table 2C. Change in sexual functioning, compared with a year

ago — categories and prevalence of items.

Item Category Label n (%)

Desire 3 Decreased 931 (30.20)

Sexual drive/desire changed. 2 Same 2048 (66.43)

1 Increased 104 (3.37)

Frequency of sexual intercourse 3 Decreased 1028 (33.72)

Frequency of sexual activities changed? 2 Same 1924 (63.10)

1 Increased 97 (3.18)

Frequency of erection 3 Decreased 811 (26.50)

Ability to have erection changed? 2 Same 2175 (71.08)

1 Increased 74 (2.42)

Morning erection 3 Decreased 650 (21.75)

Frequency of morning erection changed? 2 Same 2266 (75.81)

1 Increased 73 (2.44)

Orgasm or climax feeling 3 Decreased 585 (19.66)

Has the orgasmic enjoyment changed? 2 Same 2267 (76.20)

1 Increased 123 (4.13)
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