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ABSTRACT
bjectives. To assess the importance of sex and the prevalence of sexual dysfunction among middle-aged
nd older adults throughout the world. Increasing life expectancy has been accompanied by improvements
n the health of the middle-aged and elderly, but little is known about how this has affected their sexual
xperience.
ethods. Data were collected in 29 countries from 27,500 men and women aged 40 to 80 years using a

tandardized questionnaire (self-completed or by interview). Sexual dysfunction was defined as frequent and
ersistent problems. They included early ejaculation and erectile difficulties in men, lubrication difficulties
nd pain during intercourse in women, and a lack of sexual interest, an inability to achieve orgasm, and a
eeling of unpleasurable sex in both.
esults. More than 80% of the men and 65% of the women had had sexual intercourse during the past year.
f these subjects, the most common dysfunctions were early ejaculation (14%) and erectile difficulties (10%)
mong the men and a lack of sexual interest (21%), inability to reach orgasm (16%), and lubrication
ifficulties (16%) among the women. Overall, 28% of the men and 39% of the women said that they were
ffected by at least one sexual dysfunction.
onclusions. The results of our study indicate that sexual desire and activity are widespread among
iddle-aged and elderly men and women worldwide and persist into old age. The prevalence of sexual
ysfunctions was quite high and tended to increase with age, especially in men. Although major between-
ountry differences were noted, this global study revealed some clear and consistent patterns. UROLOGY
4: 991–997, 2004. © 2004 Elsevier Inc.
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ncreasing life expectancy has been accompanied
by improvements in the health and quality of life

QOL) of the middle-aged and elderly, but little is

he Global Study of Sexual Attitudes and Behaviors was funded
y Pfizer Inc.

From the Department of Epidemiology, Institute of Biomedical
echnologies, National Research Council, Milan, Italy; G. H. Ser-
ievsky Center, Columbia University School of Public Health,
ew York, New York; Department of Sociology, University of
hicago, Chicago, Illinois; Pfizer Inc, New York, New York;
onçalo Moniz Research Center, Oswaldo Cruz Foundation, Sal-

ador, Brazil; University of Iowa, Salt Lake City, Iowa; and Bris-
ol Urological Institute, Southmead Hospital, Bristol, United
ingdom
Reprint requests: Alfredo Nicolosi, M.D., Ph.D., Department of

pidemiology, Institute of Biomedical Technologies, National Re-
earch Council, Via Fratelli Cervi 93, Segrate, Milan 20090, Italy

Submitted: March 22, 2004, accepted (with revisions) June 21,

004

2004 ELSEVIER INC.
LL RIGHTS RESERVED
nown about how this change has affected their
exual experience. The few studies that have exam-
ned sexuality among middle-aged and older adults
ave reported that their interest in sex persists.1–4

Some studies have considered the prevalence of
exual problems among the middle-aged and el-
erly people, but only a few were based on popu-
ation samples and collected information concern-
ng different problems.5 Also, these studies mainly
nvolved U.S. and Western European popula-
ions.6–10 Several studies of the prevalence of, and
isk factors for, erectile dysfunction (ED) have
een done,11–14 and some have studied early (or
premature”) ejaculation at the population lev-
l.13–15 Additionally, a few studies have recently
xplored the challenging field of female sexual
roblems.16–18
The aim of our study was to assess the impor-
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ance of sex for individuals and their relationships,
nd the frequency of sexual problems among
omen and men aged 40 to 80 years in many of the
orld’s regions.

MATERIAL AND METHODS

The Global Study of Sexual Attitudes and Behaviors was
arried out during 2001 and 2002 in 29 countries.

AMPLING AND DATA COLLECTION
The data were collected using the most effective survey
ethod in each country. A random-digit-dialing sampling design
as used in Europe, Israel, North America, Brazil, Australia, and
ew Zealand, with the respondents randomly selected within
ouseholds by asking for the man or woman aged 40 to 80 years
ho had had the most recent birthday, and the interviews were

onducted by telephone. Because of a bias against telephone in-
erviews among the lower income groups, a mix of telephone and
n-person interviews was used in Mexico.

In the Middle East and South Africa, a door-to-door proto-
ol was used. The homes were selected using a random start-
ng point, and the interviewers contacted every third house.
he respondents self-completed a questionnaire and returned

t to the interviewer. In Asian countries, other than Japan, we
sed an intercept method (rural areas were not included be-
ause of logistical problems). The individuals were randomly
ontacted in public areas by an interviewer who asked them to
elf-complete a questionnaire. In Japan, names were randomly
elected from the national telephone database, and those peo-
le were mailed a questionnaire with a postage-paid return
nvelope and an incentive check of 4 U.S. dollars.

Regardless of the sampling method, the respondents were
ontacted by same-gender interviewers (not applicable in Ja-
an).

UESTIONNAIRE AND DEFINITIONS
The questionnaire included questions on demographics,

ealth, relationships, sexual behavior, attitudes, and beliefs. It
as developed in English, translated into the native languages,

nd then translated back into English to confirm that the ques-
ions were exactly the same in all of the languages in which it
as administered.
The presence of sexual dysfunctions was assessed using two

equential questions. The respondents were first asked
hether they had ever experienced one or more sexual prob-

ems (for men and women: lack of interest in sex, inability to
chieve orgasm, sex not pleasurable; for men: early ejaculation
nd erection difficulties; and for women: lubrication difficul-
ies and pain during intercourse) for a period of 2 months or
ore during the previous year. Those who answered posi-

ively were asked to specify the frequency of the problem as
occasionally,” “sometimes,” or “frequently.” In calculating
he prevalence of sexual dysfunctions, we excluded those in-
ividuals who reported occasional problems because the term
sexual dysfunction” implies a persistent problem.

To assess the impact of sexual dysfunctions on the QOL, we
sked the question “If you were to spend the rest of your life
ith your sexual function the way it is today, how would you

eel about this?,” with the offered answers of “very satisfied,”
somewhat satisfied,” “neither satisfied nor dissatisfied,”
somewhat dissatisfied,” and “very dissatisfied.”

The categorization of household income as “low,” “me-
ium,” or “high” was based on the distribution of income in
ach country to make it possible to compare nations with
ifferent absolute mean incomes.

Religious affiliations were categorized as “Christian/Jew,” c
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Muslim,” “Buddhist or other Asian” (which included Confu-
ians, Animists, Spiritists, Hindus, and Taoists), “atheist,” and
other,” which included less frequently mentioned religions.

TATISTICAL ANALYSIS
The countries were grouped into clusters, taking into ac-

ount their geographic region, cultural background, and the
ethod of data collection.
The denominator of the prevalence of sexual dysfunctions

as the number of sexually active people (ie, at least one
pisode of intercourse during the previous year). The preva-
ence was age-standardized using the age distribution of each
ender in the entire study population,19 which closely corre-
ponded to the 2001 U.S. population aged 40 to 79 years.
onfidence intervals were used to compare the prevalence of

exual dysfunctions in the country clusters.20

The association between the method of administering the
uestionnaire (ie, telephone interview versus self-completed)
nd the likelihood of reporting sexual problems was estimated
sing logistic regression analysis adjusted for gender, age, coun-
ry, education, and income.21 Partial correlation analysis19 was
sed to examine the correlation between the frequency of expe-
iencing sexual problems and the subjects’ reported degree of
exual satisfaction (QOL), controlling for age, sex, and country.

RESULTS

Overall, 191,310 individuals were contacted, of
hom 45,930 were not eligible to participate. Of

he 145,380 eligible individuals, 97,462 refused to
articipate at the introduction, and 21,598 inter-
upted the interview. A total of 27,516 individuals
ompleted the questionnaire, for a response rate of
9% (29.7% in the countries in which the sampling
nvolved direct personal contact, 15.3% in the
ountries in which the interview was administered
y telephone, and 33.3% in Japan).

EMOGRAPHIC AND SOCIAL CHARACTERISTICS

The East Asian cluster had the greatest propor-
ion of individuals who were married or involved
n an ongoing partnership (Table I). The greater
roportion of nonurban respondents in the Euro-
ean and non-European Western clusters was a
esult of the sampling, which excluded rural areas
n Asian countries and Turkey. Non-European

estern and Northern European residents had the
reatest educational level. The respondents pre-
ominantly fell in the middle or lower income cat-
gories, although the highest level was also repre-
ented. Most of the respondents in Europe and the
mericas were Christian or Jewish; most in the
iddle East were Muslim; and most Asian respon-

ents claimed an affiliation with Buddhism or an-
ther Asian religion, although a substantial pro-
ortion were Christians, members of other
eligions, and atheists.

EXUAL ACTIVITY, ATTITUDES, AND BELIEFS

More than 80% of the men and 65% of the
omen reported that they had had sexual inter-
ourse during the 12 months preceding the inter-

UROLOGY 64 (5), 2004



TABLE I. Subject characteristics

Characteristic

Northern Europe Southern Europe
Non-European

West
Central/South

America Middle East East Asia South East Asia

M W M W M W M W M W M W M W

Sample size (n) 2727 2773 2502 2503 2745 2752 723 982 1571 1522 2100 2100 1250 1250
Mean age (yr) 57 (11) 58 (11) 56 (12) 56 (11) 55 (11) 55 (11) 56 (11) 55 (11) 54 (10) 54 (10) 56 (11) 54 (11) 53 (10) 53 (10)
Married or ongoing

partnership
77.9 69.8 85.6 77.4 77.0 68.1 87.1 63.0 86.9 69.7 94.7 82.9 85.2 70.4

Urban residence 68.3 68.8 82.0 76.2 77.1 76.0 93.6 96.4 89.1 88.7 92.4 90.9 99.4 98.7
Education

Primary school or less 10.8 12.3 34.8 47.3 15.3 14.2 28.4 40.7 33.4 50.9 15.7 26.0 16.9 29.8
Secondary/high school 63.7 67.0 38.3 32.2 46.9 52.7 42.7 40.8 26.6 17.3 56.9 56.6 48.4 48.6
At least some college 25.5 20.7 26.9 20.6 37.7 33.0 28.9 18.5 40.0 31.7 27.4 17.4 34.7 21.6

Household income
Low 18.4 30.9 38.9 54.0 22.2 31.1 15.7 24.7 35.0 35.6 25.3 28.2 26.2 35.4
Medium 55.3 49.8 47.3 36.9 46.0 44.4 72.7 69.2 53.9 51.5 53.8 51.8 56.6 48.0
High 26.3 19.3 13.8 9.1 31.7 24.5 11.6 6.1 11.0 12.9 20.9 19.9 17.2 16.6

Currently employed 58.1 58.9 58.5 71.2 61.3 62.5 66.6 79.2 63.9 78.5 67.7 82.3 73.0 86.2
Religion

Christian/Jew 76.9 84.1 83.8 92.1 84.1 88.2 89.9 89.7 2.3 1.7 15.6 21.1 29.8 26.9
Muslim 1.5 0.5 1.3 0.4 1.1 0.6 0.1 0.0 96.6 97.8 0.2 0.3 26.9 25.5
Buddhist or other Asian 0.4 0.3 0.0 0.1 0.5 0.4 0.0 0.0 0.0 0.0 37.0 42.6 38.8 42.5
Atheist 14.8 10.7 6.7 4.6 5.7 3.4 0.9 0.4 2.1 0.9 33.8 27.5 0.2 0.0
Other 6.4 4.4 8.2 2.9 8.6 7.5 4.9 7.7 3.1 1.7 13.5 8.5 4.4 5.1

Good to excellent general
health

72.8 69.5 70.1 59.6 77.8 75.4 70.6 55.8 71.7 50.4 63.0 53.1 69.1 61.2

Hypertension 21.1 21.8 25.5 29.6 18.5 26.3 23.4 31.7 24.4 34.7 24.8 22.9 20.8 19.6
Diabetes 8.3 6.1 9.8 8.0 9.5 10.2 8.9 9.2 16.1 17.1 13.6 11.7 11.9 8.3
Intercourse in last 12 mo 81.1 68.4 88.4 72.8 81.2 67.1 88.5 60.6 84.3 61.4 84.7 67.1 74.5 51.1
Intercourse more than

once a week
42.2 37.4 56.2 47.3 44.5 36.7 50.5 37.1 47.6 29.8 20.2 10.7 33.4 27.1

KEY: M � men; W � women.
Data presented as percentages, unless otherwise noted; data in parentheses are standard deviations.
Northern Europe included Austria, Belgium, Germany, Sweden, and the United Kingdom; Southern Europe included France, Israel, Italy, and Spain; Non-European West included Australia, Canada, New Zealand, South Africa, and the United States;
Central/South America included Brazil and Mexico; Middle East included Algeria, Egypt, Morocco, and Turkey; East Asia included China, Hong Kong, Japan, Korea, and Taiwan; South East Asia included Indonesia, Malaysia, Philippines, Singapore, and
Thailand.
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iew. Among the men, this proportion was 93% in
he 40 to 49-year-age group and 53% in the group
ged 70 to 80 years; among the women, the corre-
ponding figures were 88% and 21%. Forty-four
ercent of the men and 38% of the women engaged

n sexual intercourse more than once a week, with
ifferences between the country clusters.
When asked to agree or disagree with a number

f statements, 82% of the men and 76% of the
omen agreed that “satisfactory sex is essential to
aintain a relationship.” The corresponding pro-

ortions were 17% and 23% for the statement
older people no longer want sex,” but these were
igher in developing countries. Finally, 68% of the
en and 60% of the women declared that they
ere “in favor of the use of medical treatments to
elp older people enjoy sexual activity”; the degree
f consent was lower in developing countries.

REVALENCE OF SEXUAL DYSFUNCTIONS

Early ejaculation was the most commonly re-
orted dysfunction in men and was more fre-
uently reported in the Asian, Central/South
merican, and non-European Western clusters
Table II). Erectile difficulties were the second
ost frequent dysfunction, with greater rates in

he Asian countries. Overall, 28% of the men re-
orted having at least one of the considered dys-
unctions, but this proportion was greater in Asia.
he prevalence of ED greatly increased with age
nd was the most frequent disorder among the old-
st men (Fig. 1). The pattern of a lack of sexual
nterest and an inability to reach orgasm was sim-
lar to that of ED.

A lack of sexual interest was the most common
exual problem among women, with greater rates
n Southeast Asia and the Middle East. The inabil-
ty to reach orgasm was the second most frequent
roblem, with the greatest prevalence in Asia and
he lowest in Northern Europe. Not finding sex
leasurable followed the same pattern. Lubrication
ifficulties were reported by 16% of the women
nd were more prevalent in Asia. Overall, 39% re-
orted having at least one of the studied dysfunc-
ions, with greater proportions in Asia and the

iddle East. The age pattern of sexual dysfunc-
ions was more marked among the men than
mong the women (Fig. 2).
The frequency of experiencing a sexual problem

orrelated inversely with the degree of satisfaction
ith sexual life (QOL) among both men and
omen (P �0.0001). Logistic regression analyses

ound that the method of administering the ques-
ionnaire had no statistically significant effect on
he likelihood of reporting any specific sexual

roblem. s
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COMMENT

The Global Study of Sexual Attitudes and Behav-
ors is the first multinational survey of sex and
elationships among middle-aged and older people
nd revealed the prevalence of the conditions im-
airing sexual health at these ages.
Because of its global nature, the study had to deal
ith a number of methodologic problems. The

ample population in each country was not a truly
andom sample of the entire population. A fully
andom sample of the population of 29 countries
ould hardly be feasible with limited resources,
hereas focusing on selected areas can provide ini-

ial estimates. The sampling method in each coun-
ry was chosen to ensure the widest population
overage.
We did not use face-to-face interviews because

hese could embarrass people when talking about pri-
ate issues.22 The overall response rate was not high,
ut was greater in the countries in which the offer of
articipation involved personal contact. People are
eluctant to refuse a personal contact, but are more at
ase in declining if the request was made by an anon-
mous caller at the other end of a telephone line.23

revious studies have shown that the difference be-
ween in-person interviews and self-completed or
ailed questionnaires does not affect the estimates of

he prevalence of sexual behavior.24–26 Consistently,
e found that the likelihood of reporting sexual
roblems was not influenced by the method of ad-
inistering the questionnaire.
The prevalences of hypertension and diabetes
ere consistent with the available age-specific and
ender-specific regional figures.27,28 This is an in-
ication that our sampling design did not intro-
uce selection bias. We assume that the main rea-
on for refusal was a generic unavailability to
articipate in a survey (67% of the contacts refused
articipation at introduction, and if they were ex-
luded, the response rate would be 57%).
We considered sexual dysfunctions to be only

hose sexual problems that were persistent and at
east moderately frequent.29 It is likely that their
revalence was underreported, because the
ethod we used minimized the false-positive rate.
e found a strong correlation between the fre-

uency of sexual problems and the dissatisfaction
hey generate. This adds to the validity of the re-
ults, because the subjective feeling about a sexual
roblem plays a major role in making it a dysfunc-
ion.
It is difficult to compare our results with those of

revious studies because few of them were based
n population samples, many included individuals
ounger than 40 years old, and their definitions of

exual problems were often different. However,

UROLOGY 64 (5), 2004



TABLE II. Age-standardized prevalence of sexual dysfunctions by country cluster for sexually active subjects

Sexual Dysfunction
Northern
Europe

Southern
Europe

Non-
European

West

Central/
South

America
Middle
East East Asia

South
East Asia Total

Men
Early ejaculation 10 (9–11) 13 (12–15) 16 (14–17) 22 (19–25) 8 (7–10) 19 (17–21) 25 (22–29) 14 (14–15)
Erection difficulties 8 (7–9) 8 (7–9) 11 (10–13) 9 (6–11) 8 (6–10) 15 (13–17) 22 (18–25) 10 (9–10)
Lack of interest in sex 7 (6–8) 6 (5–7) 9 (8–11) 9 (7–11) 13 (11–15) 12 (11–14) 20 (17–23) 9 (9–10)
Inability to achieve orgasm 5 (4–6) 7 (6–8) 8 (7–9) 8 (6–11) 7 (6–9) 10 (9–12) 15 (13–18) 7 (7–8)
Sex not pleasurable 4 (3–5) 5 (4–6) 6 (5–7) 4 (3–6) 8 (6–10) 7 (6–8) 12 (10–15) 6 (5–6)
At least one problem 23 (22–25) 24 (22–26) 29 (27–31) 31 (29–35) 26 (23–28) 34 (32–36) 44 (40–48) 28 (28–29)

Women
Lack of interest in sex 17 (15–19) 21 (19–23) 19 (17–21) 20 (16–24) 29 (24–34) 27 (25–30) 34 (28–39) 21 (20–22)
Inability to achieve orgasm 10 (9–12) 17 (15–19) 16 (14–17) 16 (13–19) 17 (12–21) 23 (21–26) 34 (29–39) 16 (15–17)
Lubrication difficulties 13 (11–14) 12 (10–14) 19 (17–21) 18 (15–22) 12 (8–16) 28 (25–30) 28 (23–33) 16 (15–16)
Sex not pleasurable 10 (8–11) 15 (13–17) 12 (10–14) 14 (11–17) 22 (17–26) 21 (17–24) 28 (23–33) 15 (14–15)
Pain during sexual intercourse 5 (4–7) 8 (7–10) 8 (7–9) 14 (11–17) 14 (10–19) 20 (18–23) 22 (17–27) 10 (10–11)
At least one problem 31 (29–33) 36 (33–38) 38 (35–40) 38 (34–42) 46 (42–51) 47 (44–50) 55 (50–61) 39 (38–40)

Data presented as percentage, with 95% confidence interval in parentheses.
Countries included in country clusters same as noted for Table I.
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ur findings are consistent with those reported by
revious population studies of the prevalence of
D,11–13 even if our estimates are slightly lower,
ecause we used a more specific screening
ethod. The prevalence of early ejacula-

ion9,11,13–15 in men and other sexual dysfunctions
n women5,6,8–10,16–18 reported in the few other
opulation studies carried out in various parts of
he world is generally consistent with that of the

IGURE 1. Prevalence of specific sexual dysfunctions in
ehaviors, 2001 to 2002 (“periodic” and “frequent” se

IGURE 2. Prevalence of specific sexual dysfunctions in
nd Behaviors, 2001 to 2002 (“periodic” and “frequen
egion-specific prevalence found by us. d

96
CONCLUSIONS

The findings of our study have shown that sexual
esire and activity are widespread among middle-
ged and elderly men and women worldwide and
ersist into old age. A substantial proportion indi-
ated that sexual activity is essential for self-esteem
nd to maintain a relationship and would like to
emain sexually active. The prevalence of sexual

ale population of Global Study of Sexual Attitudes and
problems among sexually active men).

female population of Global Study of Sexual Attitudes
xual problems among sexually active women).
the m
the
ysfunctions is quite high and tends to increase
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ith age, especially in men. Although major be-
ween-country differences were found, this global
tudy revealed some clear and consistent patterns.
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