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BACKGROUND: Satisfaction with sexual activity is im-
portant for health-related quality of life, but little is known
about the sexual health of postmenopausal women.

OBJECTIVE: Describe factors associated with sexual
satisfaction among sexually active postmenopausal
women.

DESIGN: Cross-sectional analysis.

PARTICIPANTS: All members of the Women’s Health
Initiative-Observational Study (WHI-OS), ages 50–79,
excluding women who did not respond to the sexual
satisfaction question or reported no partnered sexual
activity in the past year (N=46,525).

MEASUREMENTS: Primary outcome: dichotomous re-
sponse to the question, “How satisfied are you with your
sexual activity (satisfied versus unsatisfied)?” Covari-
ates included sociodemographic factors, measures of
physical and mental health, and gynecological vari-
ables, medications, and health behaviors related to
female sexual health.

RESULTS: Of the cohort, 52% reported sexual activity
with a partner in the past year, and 96% of these
answered the sexual satisfaction question. Nonmodifiable
factors associated with sexual dissatisfaction included
age, identification with certain racial or ethnic groups,
marital status, parity, and smoking history. Potentially
modifiable factors included lower mental health status
and use of SSRIs. The final model yielded a c-statistic of

0.613, reflecting only a modest ability to discriminate
between the sexually satisfied and dissatisfied.

CONCLUSIONS: Among postmenopausal women, the
variables selected for examination yielded modest abil-
ity to discriminate between sexually satisfied and
dissatisfied participants. Further study is necessary to
better describe the cofactors associated with sexual
satisfaction in postmenopausal women.
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BACKGROUND

Sexual satisfaction is a domain of female sexual functioning
measured by validated instruments.1–3 Women remain sexu-
ally active throughout life,4,5 and female sexual dysfunction is
prevalent.6 Older women have increased risk for sexual
dysfunction,6 which may manifest as decreased sexual satis-
faction. Medical and psychiatric illness, lower socioeconomic
status,6,7 postmenopausal hormonal changes,5,8,9 and pelvic
surgery10,11 may contribute. Premenopausal sexual desire and
response disorders can worsen after menopause.12

Sexual satisfaction among postmenopausal women is inad-
equately described. Cross-sectional studies of female sexual
functioning are compromised by low response rates13,14 and
use of convenience samples.14 Large surveys6,15 may select
participants with nonrepresentative sexual attitudes. Preva-
lence estimates vary widely across studies.14

In the current project, cross-sectional data collected from the
Women’s Health Initiative Observational Cohort (WHI-OS16,17)
were used to describe the prevalence and correlates of low sexual
satisfaction in postmenopausal women.

Preliminary results from this work were presented at the Society of
General Internal Medicine 30th Annual Meeting, Toronto, Ontario,
Canada, on April 26, 2007.
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METHODS

Inclusion Criteria. Data from 93,676 participants were collected
at baseline during screening visits. For most participants, a
single screening visit was sufficient prior to data collection. For
a minority of participants, up to three screening visits were
required. Participants were postmenopausal women aged 50 to
79 years at the time of enrollment, recruited at 40 different
clinical centers throughout the United States during 1994
through 1998.18 Institutional review boards at all sites approved
the study; informed consent was obtained from all participants.
Liberal inclusion criteria enhanced generalizability. Inclusion
criteria were postmenopausal status, intention to reside in the
area for at least 3 years, and ability to provide written informed
consent.18,19

Exclusion Criteria. Participants were excluded from the WHI if
they had comorbid conditions that limited their survival to less
than 3 years or if they had conditions (such as substance
abuse or dementia) that would affect their ability to follow-
up.18,19 Because lack of an available partner may contribute to
low sexual satisfaction in older women,6 participants who
answered “no” to the question “Did you have sexual activity
with a partner in the past year?” were excluded from this
analysis.

Definitions of Variables. Data were obtained from survey
responses as previously described.17,20,21 Sexual satisfaction
was assessed by a single item categorized along a four-point
Likert-type scale from very unsatisfied to very satisfied, “How
satisfied are you with your current sexual activities, either with
a partner or alone?”22,23 Satisfaction with sexual frequency
was assessed by the question, “Are you satisfied with the
frequency of your sexual activity, or would you like to have sex
more or less often?” Response categories included “less often,”
“satisfied with current frequency,” “more often,” and “don’t
want to answer.”

Variables chosen for examination were the result of a
comprehensive literature review of factors previously reported
to be associated with female sexual dysfunction. A conceptual
model for correlates of sexual satisfaction included the follow-
ing interdependent categories of variables: socioeconomic/
demographic variables, physical health status, mental health
status, medications, gynecological history, and health beha-
viors. By consensus and discussion among coauthors, vari-
ables that were more distal along our proposed causal pathway
were removed. For example, we excluded specific disease
states that may impact sexual functioning in favor of a more
proximal measure of the effect of these diseases, the subscales
of the RAND 36-Item Health Survey (SF-36) that relate to
physical health.

Socioeconomic/demographic variables selected for exami-
nation were age,5,6,24,25 marital status,6,24 family income,6

race/ethnicity,6,15,26 education level,6,26 and type of employ-
ment.6,26 Sexual orientation27,28 was defined as described by
Valanis and colleagues.21

For physical health,6,25,26,29–31 the four subscales of the SF-
36 that aggregate to physical health (physical functioning, role
limitations due to physical problems, bodily pain, and general
health) were assessed.32,33 Mental health6,34–36 was assessed

using the four subscales of the SF-36 that aggregate to mental
health (vitality, social functioning, role limitations due to
emotional problems, and mental health). These validated
scales are scored from 0–100, with higher scores indicating
better health-related quality of life.

Gynecological histories examined included previous oral
contraceptive use,37 a history of gynecological cancer,38 a
history of hysterectomy,39 and increasing parity.40 Medications
selected for examination included selective serotonin-reuptake
inhibitor (SSRI)41,42 use, determined from a pharmacy data-
base [Master Drug Data Base (MDBB): Medi-Span, Indianapo-
lis, IN],43,44 and hormone therapy use.45 Health behaviors,
including exercise,46 smoking,24 body mass index (BMI),26,47

and alcohol use48,49, were also assessed.

Table 1. Demographics by Sexual Satisfaction Status-The Women’s
Health Initiative - Observational Study

Satisfied
sexually
(N=35,719)

Not satisfied
sexually
(N=10,806)

Sociodemographic
variable

N (%) N (%) P-Value

Age (years)
50–59 14,741 (75) 4,906 (25) <.0001
60–69 15,673 (78) 4,513 (22)
70–79 5,305 (79) 1,387 (21)
Marital status
Never married 345 (68) 161 (32) <.0001
Divorced/separated 2,632 (67) 1,295 (33)
Widowed 1,508 (72) 580 (28)
Married/partnered 31,083 (78) 8,720 (22)
Family income
<$10,000 540 (70) 227 (30) <.0001
$10,000–19,999 1,781 (73) 647 (37)
$20,000–34,999 5,789 (75) 1,931 (25)
$35,000–49,999 6,782 (77) 2,061 (23)
$50,000–74,999 8,221 (77) 2,476 (23)
$75,000+ 10,191 (79) 2,782 (21)
Don’t know 895 (76) 281 (24)
Race/ethnicity
American Indian 142 (83) 29 (17) <.0001
Asian/Pacific Islander 1,001 (85) 183 (16)
Black/African
American

2,269 (75) 776 (26)

Hispanic 1,252 (77) 385 (24)
White 30,629 (77) 9,325 (23)
Unknown 347 (80) 87 (20)
Education
0–8 years 338 (77) 104 (24) 0.02
Some high school 887 (75) 291 (25)
HS diploma/GED 5,476 (77) 1,603 (23)
School after HS 12,658 (76) 4,002 (24)
College degree
or higher

16,092 (77) 4,726 (23)

Employment status
Technical/sales/admin 9,680 (76) 3,010 (24) 0.03
Service/labor 2,684 (77) 823 (24)
Homemaker 6,934 (78) 1,953 (22)
Managerial/
professional

13,015 (77) 3,993 (24)

Other 1,926 (76) 604 (24)
Sexual orientation
Heterosexual 34,771 (77) 10,497 (23) 0.10
Bisexual 248 (71) 103 (29)
Lifetime lesbian 91 (77) 28 (24)
Adult lesbian 116 (75) 39 (25)
Never had sex 26 (72) 10 (28)
Prefer not to respond 312 (79) 83 (21)
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We hypothesized that a model developed from these vari-
ables could accurately discriminate between the sexually
satisfied and dissatisfied participants.

Statistical Analysis

Before creating a dichotomous outcome variable for sexual
satisfaction, we verified that the extreme responses to the
sexual satisfaction question (responses 1 and 4) reflected
similar direction with greater magnitude when compared to
their nearest respective middle range responses (responses 2
and 3). We then created a binary response variable (sexually
satisfied versus unsatisfied.)

For bivariate analyses, we used t-tests for continuous
variables and chi-squared tests for categorical variables, with
alpha=0.05 to determine statistical significance. To assess the
clinical significance of reported differences in continuous
variables, we calculated an effect size, measured as the
absolute value of the differences between the mean scores of
those satisfied and not satisfied women divided by the
standard deviation of the reference group (satisfied).50 We use
previously established guidelines for effect size51 to describe
clinical significance.

In order to test how robustly each group of variables indepen-
dently discriminated between sexually satisfied and unsatisfied
subjects, we created sequential logistic regression models with
block entry for each category (model 1: sociodemographic, model
2: adds physical health, model 3: adds mental health, model 4:
adds gynecologic variables, model 5: adds medications, and
model 6: adds health behaviors). We report c-statistics for each
model. Variables that were not significant in bivariate analysis
were excluded from these models.

To test the robustness of our models, backwards and
stepwise selection procedures were utilized, with both 0.05
and 0.20 selected as entry and retention criteria, respectively.
The variables in the final model were the same for stepwise and
backward selection, confirming the robustness of the results.

RESULTS

Fifty-two percent (48,300) of the respondents reported that
they had been sexually active with another person in the past
year. Of these, 96% (46,525) answered the sexual satisfaction
question. Overall, 77% (35,719) reported satisfaction with
sexual activity.

As shown in Table 1, sexual satisfaction was associated with
increasing age and higher family income. Marital or partnered
status was associated with sexual satisfaction, with more
married or partnered participants reporting sexual satisfac-
tion, versus all other participants. Identification with certain
racial or ethnic groups was associated with sexual satisfaction.
Other demographic variables showed statistically significant
differences, but a small absolute difference. Sexual orientation
was not associated with sexual satisfaction.

To ensure that the race and age findings were not an artifact
of non-response bias, all non-responders were categorized as
not satisfied. There was little change in the results among the
groups identifying as American Indian or Asian. Similarly,
when non-responders were categorized as not satisfied by age,
the results were attenuated, but consistent in direction with
the results reported in Table 1. Thus, differential non-response
by either race or age did not account for our findings.

Table 2 shows the SF-36 subscales relating to physical and
mental health. Among the physical health subscales, the effect
sizes range from 0.09 to 0.14, a clinical difference that is
insignificant. For the mental health subscales, the effect sizes
range from 0.21 to 0.38. These differences are small but
clinically meaningful.

Table 3 lists the gynecologic variables, medications, and
health behaviors selected for investigation. Subjects with a
history of oral contraceptive use were less likely to report sexual
satisfaction, but this difference was small (76% versus 78%).
Sexual satisfaction was equally proportional among participants
reporting a history of gynecological cancer and those who did not.
There was little difference in satisfaction among subjects report-
ing a history of hysterectomy (76%) compared to those who had
never had a hysterectomy (77%). With respect to parity, our
results were statistically significant, but we did not find a clear
linear trend, threshold effect, or a j- or u-shaped relationship
between parity and sexual satisfaction.

SSRI users were less likely to report sexual satisfaction than
nonusers (66% versus 77%). Hormone therapy users and
nonusers were equally likely to report sexual satisfaction.
Satisfaction with sexual activity was associated with more
exercise, never smoking, and normal body mass index (BMI).
Alcohol users and nonusers reported equal rates of satisfaction.

Table 4 shows the results of sequential models with
independent variables examined for association with sexual
satisfaction. Model 1 includes demographics only and yields a
c-statistic of 0.559, reflecting a limited ability to discriminate
between satisfied and dissatisfied participants. In model 2, the

Table 2. Physical and Mental Health-Related Quality of Life by Sexual Satisfaction Status – The Women’s Health Initiative – Observational Study

Satisfied sexually (N=35,719) Not satisfied sexually (N=10,806) P-Value Effect size

Mean (SD*) Mean (SD)

Physical health subscales
Physical functioning 85.02 (17.65) 83.47 (18.67) <.0001 0.09
Role limitations due to physical health 77.54 (33.83) 73.54 (35.78) <.0001 0.12
Bodily pain 76.63 (22.02) 73.77 (23.50) <.0001 0.13
General health 76.32 (17.26) 73.95 (18.60) <.0001 0.14

Mental health subscales
Vitality 66.56 (17.98) 62.14 (20.06) <.0001 0.25
Social functioning 91.66 (16.14) 88.19 (19.41) <.0001 0.21
Role limitations due to emotional health 87.75 (26.40) 81.06 (31.78) <.0001 0.25
Mental health 80.95 (12.87) 76.10 (15.91) <.0001 0.38

*SD = Standard deviation
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general health and pain constructs of the SF-36 met our model
retention criteria. With addition of the mental health subscales
in model 3, the physical health subscales were excluded, and
the mental health and vitality constructs were retained. In
model 4, adding gynecologic variables, parity and oral contra-
ceptive use were retained. In model 5, SSRI use was retained.
In model 6, smoking status was retained. With each sequential
model, the c-statistic improves only modestly, to a final
c-statistic of 0.613, reflecting a limited ability to discriminate
between women who report sexual satisfaction and those that
do not.

In model 6, among the demographic variables, the strongest
association with sexual satisfaction was found with race or
ethnicity. American Indians or Alaskan Natives were 2.7 times
more likely to be sexually satisfied than whites, followed by
Asian (OR=1.5) and Hispanic (OR=1.1) respondents. Being
married or partnered was significantly associated with sexual
satisfaction, compared to all other participants. The oldest age
cohort, 70–79, had greater odds of satisfaction, compared to
the younger cohorts.

Among the SF-36 subscales, two scales associated with
mental health were retained, with greater odds of sexual
satisfaction associated with greater mental health (OR=1.3)
and greater vitality (OR=1.1). Certain parous states were
associated with sexual satisfaction. No prior use of oral
contraceptives was associated with greater odds of sexual
satisfaction (OR=1.1), as was no SSRI use (OR=1.4). Former
smokers were less likely to report satisfaction (OR=0.8) versus
never smokers.

Despite excluding subjects who had not had sex with a
partner in the past year, satisfaction with sexual frequency
could confound the overall sexual satisfaction construct. In
bivariate analysis, satisfaction with sexual frequency was
highly associated (p<.0001) with satisfaction with sexual
activity. Participants who would like sex less often, more often,
and who preferred not to answer were more likely to be
sexually dissatisfied than participants who were satisfied with
current sexual frequency.

To test whether satisfaction with sexual frequency confound-
ed our overall results with respect to sexual satisfaction, we re-
ran model 6 including satisfaction with sexual frequency. All
variables in the model were the same as the variables in Table 3,
except for age and oral contraceptive use, which no longer met
our retention criterion, and satisfaction with sexual frequency,
which met our retention criterion and was therefore included.

Because this could indicate that age may function as a
surrogate for satisfaction with sexual frequency, we assessed
the bivariate association between age and satisfaction with
sexual frequency. Among dissatisfied participants, a higher
proportion of women aged 50–59 would like sex more often
than women aged 70–79 (35% versus 20%), and a higher
proportion of women aged 70–79 would like sex less often than
women aged 50–59 (6% versus 5%).

DISCUSSION

Postmenopausal women in the Women’s Health Initiative
Observation Cohort reported sexual satisfaction if they were
older, married or partnered, emotionally healthier, not taking
SSRIs, and never smokers. Sexual satisfaction was also
associated with identification with certain racial or ethnic
groups and showed a complex relationship with parity. While
many of these factors are not modifiable, several, including
mental health status and SSRI use, are amenable to primary
care intervention. After inclusion of all of the variables, among
postmenopausal women who had sex with a partner in the
past year, our final model had limited predictive ability. This
reflects the complexity of the satisfaction construct, residual
confounding, and unmeasured variables.

Our age findings were unexpected. Previous studies de-
scribe increasing incidence of dyspareunia with aging, thought
to be a strong correlate of sexual dissatisfaction.5,6,52 However,

Table 3. Gynecologic Variables, Medications and Health
Behaviors by Sexual Satisfaction Status – The Women’s Health

Initiative – Observational Study

Satisfied
sexually
(N=35,719)

Not satisfied
sexually
(N=10,806)

P-Value

N (%) N (%)

Gynecological variables
Oral contraceptive
use ever

<.0001

Yes 16,964 (76) 5,447 (24)
No 18,755 (78) 5,359 (22)
History of gynecological
cancer

0.11

Yes 1,021 (75) 341 (25)
No 34,465 (77) 10,390 (23)
History of hysterectomy 0.01
Yes 14,913 (76) 4,659 (24)
No 20,768 (77) 6,135 (23)
Parity <.0001
Never pregnant 2,183 (77) 641 (23)
Never had a term
pregnancy

775 (72) 307 (28)

1 2,935 (76) 928 (24)
2 10,177 (77) 3,105 (23)
3 9,451 (77) 2,801 (23)
4 5,551 (78) 1,549 (22)
5+ 4,458 (76) 1,398 (24)

Medications
Selective serotonin
reuptake inhibitor use

<.0001

Yes 1,111 (66) 578 (34)
No 34,607 (77) 10,228 (23)
Hormone therapy use 0.13
Yes 15,572 (76) 4,800 (24)
No 20,146 (77) 6,006 (23)

Health behaviors
Exercise <.0001
No activity 3,848 (74) 1,360 (26)
Some activity 12,394 (77) 3,774 (23)
2 to <4 episodes
per week

6,974 (77) 2,079 (23)

≥4 episodes per week 12,193 (78) 3,516 (22)
Smoking <.0001
Never smoked 18,897 (78) 5,208 (22)
Past smoker 14,616 (75) 4,813 (25)
Current smoker 1,825 (74) 654 (26)
Body mass index <.001
<18.5 Underweight 349 (74) 122 (26)
18.5–24.9 Normal 15,583 (77) 4,565 (23)
25.0–24.9 Overweight 12,096 (77) 3,657 (23)
≥30 Obesity 7,301 (76) 2,343 (24)
Alcohol use 0.54
Yes 25,341 (76) 7,880 (24)
No 6,246 (77) 1,908 (23)
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Table 4. Odds of Satisfaction with Sexual Activity Among Sexually Active Postmenopausal Women–The Women’s Health Initiative–
observational study

Model Variable Estimate (95% CI) P-Value C-Statistic Change
in c-statistic

Model 1: Demographics only Age <.0001 0.559 −
50–59 0.723 (0.649, 0.805)
60–69 0.844 (0.761, 0.936)
70–79 1.00
Race/ethnicity 0.0035
American Indian
or Alaskan Native

2.105 (1.037, 4.272)

Asian or Pacific Islander 1.707 (1.266, 2.300)
Black or African-American 1.037 (0.893, 1.203)
Hispanic/Latino 1.079 (0.882, 1.319)
Other 1.170 (0.810, 1.690)
White (not of Hispanic origin) 1.00
Marital status <.0001
Divorced or separated 0.614 (0.546, 0.691)
Never married 0.521 (0.388, 0.700)
Widowed 0.739 (0.630, 0.867)
Married/partnered 1.00
Family income 0.0405
$10,000–19,999 0.953 (0.711, 1.276)
$20,000–34,999 0.956 (0.727, 1.256)
$35,000–49,999 1.086 (0.825, 1.428)
$50,000–74,999 1.033 (0.786, 1.358)
$75,000+ 1.113 (0.845, 1.465)
Don’t know 0.888 (0.637, 1.239)
<$10,0000 1.00

Model 2: Demographics
and physical health

Age <.0001 0.574 0.015
50–59 0.732 (0.658, 0.813)
60–69 0.842 (0.759, 0.934)
70–79 1.00
Race/ethnicity 0.0029
American Indian or
Alaskan Native

2.329 (1.145, 4.739)

Asian or Pacific Islander 1.640 (1.217, 2.211)
Black or African-American 1.083 (0.932, 1.260)
Hispanic/Latino 1.099 (0.898, 1.345)
Other 1.185 (0.816, 1.719)
White (not of Hispanic origin) 1.00
Marital status <.0001
Divorced or separated 0.587 (0.524, 0.657)
Never married 0.487 (0.363, 0.655)
Widowed 0.709 (0.606, 0.830)
Married/partnered 1.00
General health 1.114 (1.073, 1.156) <.0001
Bodily pain 1.076 (1.037, 1.117) 0.0001

Model 3: Demographics,
physical health
and mental health

Age 0.0004 0.605 0.031
50–59 0.805 (0.723, 0.896)
60–69 0.863 (0.777, 0.959)
70–79 1.00
Race/ethnicity 0.0020
American Indian or
Alaskan Native

2.711 (1.279, 5.745)

Asian or Pacific Islander 1.607 (1.189, 2.171)
Black or African-American 1.034 (0.888, 1.203)
Hispanic/Latino 1.150 (0.937, 1.411)
Other 1.236 (0.845, 1.808)
White (not of Hispanic origin) 1.00
Marital status <.0001
Divorced or separated 0.621 (0.554, 0.696)
Never married 0.514 (0.381, 0.692)
Widowed 0.764 (0.651, 0.896)
Married/partnered 1.00
Mental health 1.304 (1.255, 1.355) <.0001
Vitality 1.083 (1.042, 1.127) <.0001

(continued on next page)
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Table 4. (continued)

Model Variable Estimate (95% CI) P-Value C-Statistic Change
in c-statistic

Model 4: Demographics,
physical health,
mental health and
gynecologic variables

Age 0.0098 0.608 0.003
50–59 0.839 (0.749, 0.940)
60–69 0.883 (0.794, 0.982)
70–79 1.00
Race/ethnicity 0.0025
American Indian or
Alaskan Native

2.705 (1.275, 5.740)

Asian or Pacific Islander 1.596 (1.181, 2.157)
Black or African-American 1.027 (0.881, 1.196)
Hispanic/Latino 1.150 (0.937, 1.412)
Other 1.222 (0.835, 1.787)
White (not of Hispanic origin) 1.00
Marital status <.0001
Divorced or separated 0.623 (0.555, 0.698)
Never married 0.477 (0.347, 0.655)
Widowed 0.759 (0.647, 0.890)
Married/partnered 1.00
Mental health 1.303 (1.254, 1.354) <.0001
Vitality 1.083 (1.041, 1.126) <.0001
Parity 0.0431
1 0.994 (0.823, 1.199)
2 0.860 (0.734, 1.008)
3 0.854 (0.728, 1.002)
4 0.920 (0.776, 1.091)
5+ 0.824 (0.692, 0.980)
Never had term pregnancy 0.763 (0.593, 0.983)
Never pregnant 1.00
Oral contraceptive use ever 0.0044
No 1.109 (1.033, 1.191)
Yes 1.00

Model 5: Demographics,
physical health,
mental health,
gynecologic variables,
and medications

Age 0.0136 0.610 0.002
50–59 0.844 (0.754, 0.945)
60–69 0.885 (0.796, 0.984)
70–79 1.00
Race/ethnicity 0.0032
American Indian or Alaskan Native 2.710 (1.277, 5.749)
Asian or Pacific Islander 1.580 (1.169, 2.135)
Black or African-American 1.019 (0.875, 1.187)
Hispanic/Latino 1.143 (0.931, 1.403)
Other 1.214 (0.830, 1.775)
White (not of Hispanic origin) 1.00
Marital status <.0001
Divorced or separated 0.624 (0.556, 0.700)
Never married 0.478 (0.348, 0.656)
Widowed 0.759 (0.647, 0.891)
Married/partnered 1.00
Mental health 1.297 (1.249, 1.348) <.0001
Vitality 1.074 (1.033, 1.117) 0.0004
Parity 0.0442
1 0.987 (0.818, 1.191)
2 0.857 (0.731, 1.004)
3 0.851 (0.725, 0.998)
4 0.915 (0.772, 1.086)
5+ 0.818 (0.687, 0.973)
Never had term pregnancy 0.766 (0.594, 0.987)
Never pregnant 1.00
Oral contraceptive use ever 0.0054
No 1.106 (1.030, 1.188)
Yes 1.00
Selective serotonin reuptake
inhibitor use

<.0001

No 1.381 (1.177, 1.620)
Yes 1.00

(continued on next page)
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many of these studies focused on premenopausal women, or
compared premenopausal to postmenopausal women. Our
cohort of postmenopausal women was likely more homogeneous
with respect to hormonal milieu. Further research, including
research on lubricant use among different ages of postmeno-
pausal women, may better elaborate this association.

Additionally, sexually-related distress,14 and anxiety about
sexual performance6 and attractiveness decrease with age.53 As
satisfactionmay be impeded by anxiety over sexual performance
or desirability, relative satisfaction may increase with age.

Selection bias may partially explain satisfaction with increas-
ing age. All of the women in this analysis were healthy enough to
have sexual activity with a partner in the past year. With
increasing age, the presence of a sexual partner may be
increasingly protective against dissatisfaction. Stability of part-
nered relationships is protective against sexual dysfunction.6

Decreased satisfaction in women with five or more births
may reflect the late urogenital sequelae of pregnancy and
delivery. Pelvic organ prolapse and urinary incontinence may
be associated with increased parity,54–56 and may result in
decreased sexual satisfaction. However, those who had con-
ceived but never carried to term were least likely to report
sexual satisfaction. Although this may reflect long-standing
sequelae of pelvic disease or endocrinopathies that can
interfere with gestation, it is unclear that this would remain

associated with sexual satisfaction after menopause. This
finding deserves further investigation.

None of the SF-36 subscales that aggregate most strongly
with physical health were retained in our final model. This
result is disconcordant with other studies.6,57 Of note, the
vitality measure retained in our final model cross-correlates
with the physical health aggregate. Additionally, health and
sexuality are more strongly linked for men versus women.29

Mental health was a strong predictor of lower satisfaction
with sexual activity, in this study and others.6,57 Because the
WHI-OS excluded women with major depression or mental
health disorders, enrolling overall healthy women,18 the range
of mental health symptoms many be mild compared to
population-based data. Controlling for mental health status,
SSRI use remained a strong correlate of decreased sexual
satisfaction. Women may have more severe SSRI sexual side
effects, including orgasm delay, than men.41 In preliminary
work, we controlled specifically for depressive symptoms and
found a similar relationship with SSRI use.

Our findings with respect to use of oral contraceptives were
surprising. Detrimental effects of oral contraceptives on sexual
functioning may be sustained after discontinuation of the
medications.37 However, removal of this variable from the final
model with addition of the sexual frequency construct suggests
this finding lacks robustness.

Table 4. (continued)

Model Variable Estimate (95% CI) P-Value C-Statistic Change
in c-statistic

Model 6: Demographics,
physical health,
mental health,
gynecologic variables,
medications, behaviors

Age 0.0202 0.613 0.003
50–59 0.851 (0.759, 0.953)
60–69 0.892 (0.802, 0.992)
70−79 1.00
Race/ethnicity 0.0068
American Indian or
Alaskan Native

2.678 (1.262, 5.681)

Asian or Pacific Islander 1.524 (1.128, 2.061)
Black or African-American 1.011 (0.867, 1.178)
Hispanic/Latino 1.123 (0.915, 1.380)
Other 1.220 (0.834, 1.785)
White (not of Hispanic origin) 1.00
Marital status <.0001
Divorced or separated 0.631 (0.563, 0.708)
Never married 0.485 (0.353, 0.666)
Widowed 0.766 (0.653, 0.899)
Married/partnered 1.00
Mental health 1.292 (1.243, 1.343) <.0001
Vitality 1.079 (1.038, 1.123) 0.0002
Parity 0.0402
1 0.988 (0.819, 1.192)
2 0.854 (0.729, 1.002)
3 0.848 (0.723, 0.996)
4 0.910 (0.767, 1.080)
5+ 0.811 (0.681, 0.966)
Never had term pregnancy 0.775 (0.601, 0.998)
Never pregnant 1.00
Oral contraceptive use ever 0.0107
No 1.097 (1.022, 1.179)
Yes 1.00
Selective serotonin reuptake
inhibitor use

0.0001

No 1.369 (1.167, 1.607)
Yes 1.00
Smoking <.0001
Current smoker 0.905 (0.778, 1.053)
Past smoker 0.834 (0.778, 0.894)
Never smoked 1.00
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There was no difference between current and never smokers
in sexual satisfaction. Among former smokers we found a
modest but statistically significant decrement in sexual satis-
faction. We explored whether this finding reflected a “healthy
smoker” effect, in which individuals who take up and persist in
smoking are relatively resistant to the adverse health effects of
smoking.58 The mean overall health scores of former smokers
(76.3) was higher than that of current smokers (72.5, p<.0001).
Thus, this finding may reflect type I error.

Despite previous randomized controlled trials showing
estrogen therapy effects on sexual satisfaction,59 hormone
therapy did not have a significant impact on sexual satisfac-
tion. Confounding by indication suggests that women with
sexual dissatisfaction due to atrophic vaginitis may take
exogenous estrogen. Conversely, women not on exogenous
estrogen are less likely to have atrophic vaginitis.

Our study included only those women who reported part-
nered sexual activity. This sampling scheme excluded women
who may have been sexually active, but were not sexually
active with another person. Although sexual satisfaction is not
dependent upon the presence of a partner, this exclusion was
necessary to decrease confounding of our satisfaction con-
struct by lack of a sexual partner.6 Additionally, it isolated
those who were sexually active and satisfied versus those who
were not sexually active, but remained satisfied. The relative
importance of sex decreases among older women,14 and sexual
interest and desire decrease after menopause.9,60,61 Thus,
respondents who had no sexual activity may have been very
satisfied. Examination of sexual satisfaction among unpart-
nered women was beyond the scope of this study.

This study has several strengths. The Women’s Health
Initiative is a large cohort and has good representation of
women across geographic, racial, and ethnic groups. This is
the first study to describe the correlates of sexual satisfaction
among postmenopausal women and to examine the individual
subscales of the SF-36 in relation to sexual satisfaction.

An important limitation of this work is that the sexual
satisfaction construct has not been validated. Of note, the
question has strong face validity and similar wording to
questions on validated instruments. Additionally, longitudinal
data on sexual satisfaction were not available. Thus, changes
in associations over time could not be described, nor could
baseline factors that might predict change in sexual satisfac-
tion. Further, we cannot exclude the possibility that secular
trends in the correlates of sexual satisfaction exist, and that
younger cohorts may report a different set of correlates once
they reach menopause.

Despite our exclusion of those without sex with a partner in
the last year, subjects could answer the satisfaction question
based on quantity of sex. A sensitivity analysis that included
satisfaction with sexual frequency found that satisfaction with
sexual frequency replaced age in multivariate analysis, sug-
gesting the centrality of sexual frequency to sexual satisfac-
tion. Further research should better correlate sexual frequency
with sexual satisfaction among postmenopausal women.

CONCLUSIONS

Satisfaction with sexual activity among postmenopausal wom-
en was associated with demographic and historical factors that
are not amenable to physician intervention. However, it is also

associated with potentially modifiable factors, including self-
reported mental health status and SSRI use. These results
should be interpreted with caution, as the final model had
limited ability to discriminate between the satisfied and
dissatisfied participants. Further research may better elabo-
rate the cofactors associated with sexual satisfaction among
postmenopausal women.
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