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Abstract
Introduction—Many women experience improved sexual function after hysterectomy. However,
a sizeable minority of women report worsened sexual function after the surgery, and concerns
about the effect of surgery on sexual function are common among women planning to undergo
hysterectomy.

Aim—The present study examined the role of education about the potential sexual consequences
of hysterectomy in predicting self-reported outcomes and satisfaction with the procedure.

Methods—We conducted a cross-sectional survey of 204 women who had undergone simple
hysterectomy in the preceding 3–12 months. Participants volunteered in response to a Web-based
advertisement.

Main Outcome Measures—Participants indicated their current sexual function using the
Female Sexual Function Index (FSFI), and reported positive and negative sexual outcomes
experienced after hysterectomy using a checklist. Participants also completed questionnaire items
regarding satisfaction with hysterectomy and education from their physicians about sexual risks
and benefits prior to surgery.

Results—Current sexual function scores were related to self-reports of positive and negative
sexual outcomes following hysterectomy and overall satisfaction with hysterectomy. Education
from a physician about possible adverse sexual outcomes was largely unrelated to self-reports of
having experienced those outcomes. However, education about possible negative sexual outcomes
predicted overall satisfaction with hysterectomy when controlling for self-reports of positive and
negative sexual outcomes.

Conclusion—Education about potential negative sexual outcomes after surgery may enhance
satisfaction with hysterectomy, independent of whether negative sexual outcomes were
experienced. Including a discussion of potential sexual changes after surgery may enhance the
benefits of presurgical counseling prior to hysterectomy.
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Introduction
Although it is known that benign gynecological diseases may adversely affect sexual
function, it is unclear how sexual function is valued or prioritized in relation to pain,
menstrual dysfunction, and other aspects of health among women who are candidates for
treatment with simple hysterectomy. Thus, the extent to which sexual outcomes affect
women’s overall satisfaction with hysterectomy is not well understood. The results of recent
prospective studies suggest that most women can expect unchanged or improved sexual
function after hysterectomy [1-3]. However, a substantive minority of women report adverse
sexual function outcomes following hysterectomy (for review see [4-6]). Some degree of
risk for changes in sexual function after surgery may be outweighed by the promise of
symptom relief. Regardless, it is reasonable to hypothesize that being informed of possible
sexual side-effects before surgery may enhance satisfaction with hysterectomy by preparing
women for the possibility of unwanted outcomes and providing relevant information for a
collaborative treatment decision [7]. To the extent that risk education might over-whelm
patients or increase their expectancies for adverse outcomes, however, some clinicians may
hesitate to discuss sexual side-effects during preoperative education.

Several previous studies have documented the positive influence of preoperative education
on hysterectomy outcomes. Structured preoperative educational interventions for women
undergoing hysterectomy have been found to promote better self-care behaviors [8],
encourage postoperative ambulation [9], and reduce postoperative anxiety and pain [10].
Although educational interventions do not appear to affect the actual incidence of side-
effects, they may prepare patients to more effectively cope with adverse outcomes [9].
Despite previous reports indicating that many women feel underinformed about sexual
outcomes following hysterectomy [11,12], the extent to which preoperative education about
sexual topics might improve subjective outcomes has been largely unexplored.

Aims
The present study examined the extent to which self-reported sexual changes after
hysterectomy and preoperative education about sexual outcomes influenced satisfaction with
hysterectomy. The descriptive aims of the study were to determine the self-reported
incidence of nine possible sexual outcomes after hysterectomy, as well as the frequency of
recalling education from a physician about those sexual outcomes. Based on previous work,
we hypothesized that self-reported sexual changes after hysterectomy would be significantly
associated with scores on a validated measure of sexual function and with satisfaction with
hysterectomy care and outcomes. We also hypothesized that education about possible sexual
outcomes would be associated with women’s overall satisfaction with hysterectomy
regardless of whether these outcomes were actually experienced.

Methods
Data Analysis

Data were scored and analyzed using the statistical software package SPSS Version 12.0 for
Windows (SPSS, Inc., Chicago, IL, USA). Descriptive statistics were computed to assess the
frequency of self-reported sexual changes after hysterectomy and the frequency with which
participants endorsed prehysterectomy education about sexual side-effects. We used a
combination of parametric (e.g., ANOVA) and non-parametric (e.g., chi-square) methods to
test the major study hypotheses.

All perceived quality of care variables (e.g., overall outcome satisfaction) were rated on
single seven-point Likert-type items and were therefore considered ordinal variables for the
purposes of statistical analysis. Mann–Whitney U-tests were used to compare these ratings
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between women who did and did not experience negative sexual changes following
hysterectomy. The Mann–Whitney U-test is a non-parametric alternative to the t-test
appropriate for comparing two independent groups on variables that can be transformed to
rank data.

Further analysis examined the unique proportion of variance in overall satisfaction ratings
attributable to self-reported sexual changes and prehysterectomy education. Because a single
seven-point item is more appropriately considered an ordinal than continuous outcome
variable, the use of traditional ordinary least squares linear regression is inappropriate. To
examine the effects of these predictors, we instead performed ordinal logistic regression
analysis (SPSS’s PLUM procedure with the complementary log-log link function) with the
seven-point satisfaction score as the dependent variable. Ordinal logistic models, an
extension of binary logistic regression, allow for the computation of odds associated with
each of a set of ordered scores or categories. Using this type of model prevents the loss of
data that would result from dichotomizing an ordinal outcome variable for use in binary
logistic regression [13].

Participants were 204 women between the ages of 23 and 58 years (mean age = 41.2 years,
SD = 7.3 years) who had undergone simple hysterectomy in the past 3–12 months. This time
range was chosen to select participants who had undergone hysterectomy relatively recently
but had sufficient time for recovery and resumption of sexual activity. Respondents were
predominantly white (94.1%) and involved in heterosexual relationships at the time of the
study (90.7%). Of those respondents who were currently in relationships, 161 (86.6%,
excluding single women and one respondent with missing data) were involved in marriages
or long-term partnerships of at least 5-year duration. Most respondents (75.9%) had at least
one child. Education levels varied among women in the sample: 50.5% reported a high
school level education or less, 34.3% reported a college degree, and 12.3% reported an
advanced degree.

Among the participants who identified the conditions that they were experiencing prior to
hysterectomy, the most commonly reported indication was uterine fibroids (57.4%),
followed by pelvic pain (52.0%), persistent bleeding (46.6%), and endometriosis (32.8%).
The majority of respondents reported having received a total (84.3%) vs. a subtotal (14.7%)
hysterectomy. Approximately two-thirds of the respondents had retained one or both ovaries
at hysterectomy (66.2%). Forty-one percent of the participants indicated that they were
using some form of hormonal replacement at the time of the survey.

An institutional review board approved all procedures prior to commencement of the study.
Prospective participants were directed to a website that contained an online consent
statement explaining the study procedures. Navigation beyond this Web page (via a link to
the Web-based survey) was considered a provision of informed consent. Participation in the
survey was entirely voluntary; no compensation was offered.

The survey was advertised on a popular hysterectomy education and support website. To
include a broad cross-section of women, the website chosen to host the advertisement was
selected for its large readership and its neutral political stance on hysterectomy (i.e., not
advocating a “pro” or “anti” hysterectomy agenda). Responses were anonymous, labeled
only with the date and time at which they were provided, and were protected during
transmission with secure socket layer 128-bit encryption (PsychData, LLC, State College,
PA, USA).
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Main Outcome Measures
Hysterectomy Experience—Respondents reported the date of their hysterectomies, the
indication(s) for their hysterectomies, the type of hysterectomy (total vs. subtotal), ovarian
status, whether hormone replacement therapy was initiated after hysterectomy, and
physician gender. Respondents also were asked to indicate whether they had experienced
several possible positive or negative sexual function changes within 6 months of
hysterectomy. Negative sexual side-effects were listed as follows: “loss of sexual interest or
desire;” “vaginal dryness;” “loss of sexual pleasure or sensitivity;” “problems with orgasm;”
and “pain associated with sexual activity.” Positive sexual outcomes were listed as:
“improved sexual desire or interest;” “increased sexual pleasure or sensitivity;” “improved
orgasm;” and “reduction in pain associated with sexual activity.”

Prehysterectomy Education—Respondents were asked to indicate whether they had
learned about or discussed the possibility of certain sexual outcomes with their physicians
prior to having a hysterectomy. This list included both positive and negative changes in
several aspects of sexual function (interest/desire, sexual pleasure/sensation, orgasm, sexual
pain, and vaginal dryness) and was similar to the list of side-effects presented to the
participants. For analytic purposes, responses were collapsed to two variables representing
physician education prior to hysterectomy. These variables were defined as having discussed
with a physician any of the possible positive sexual outcomes, and having discussed any of
the possible negative sexual outcomes.

Satisfaction with Care and Outcomes—Using a seven-point Likert-type scale,
participants rated the extent of their agreement or disagreement with the following
statements: “Overall, I am satisfied with the outcomes of my hysterectomy,” “I am satisfied
with the amount of information I received from my doctor while planning my
hysterectomy,” “I believe that my input played an important role in decisions about my
treatment,” “I felt uncomfortable asking about some topics with my doctor,” and “I believe I
was well prepared for my experiences following my hysterectomy.”

Sexual Function—We measured current sexual function using the Female Sexual
Function Index (FSFI) [14,15]. The FSFI is a 19-item questionnaire that measures six
domains of sexual function: desire, arousal, lubrication, orgasm, satisfaction, and pain. The
FSFI also yields a total sexual function score, which was used in the analyses for the present
study.

Results
Approximately one-fourth of respondents (24%) endorsed both positive and negative sexual
changes within the 6 months following hysterectomy. Table 1 shows a breakdown of self-
reported sexual outcomes by domain of sexual function. We used t-tests to compare FSFI
domain scores between women who did and did not endorse specific negative sexual
changes after hysterectomy (see Table 2). To adjust the total type I error rate across the five
individual t-tests, we set the pairwise comparison error rate at α = 0.01. Differences in the
relevant FSFI domain scores were statistically significant between all comparison groups.

Based on self-reports of sexual outcomes, the sample was divided into four unique groups
based on whether women endorsed positive changes, negative changes, both positive and
negative changes, or no changes in sexual function after hysterectomy (see Table 3). A one-
way ANOVA indicated that differences in FSFI Total scores between groups were
statistically significant, F(3,171) = 18.522, P < 0.001. Tukey post hoc tests revealed that
FSFI Total scores for the negative outcome-only group were significantly lower than those
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of all of the other groups (Ps ≤ 0.001); however, the other groups’ scores did not
significantly differ from each other.

To examine treatment-related factors that could be related to sexual outcomes, we compared
reports of negative sexual outcomes between women who had retained both ovaries at
hysterectomy and women who had undergone bilateral or unilateral oophorectomy. Ovarian
status was associated with reporting negative sexual changes after hysterectomy, χ2 =
16.022, P < 0.001. There was also an overall effect of ovarian status on FSFI Total scores,
F(2,172) = 4.202, P = 0.017. Tukey post hoc test indicated that FSFI Total scores among
women who had not undergone oophorectomy (mean = 25.2, SD = 8.9) were similar to
those of women who had undergone unilateral oophorectomy (mean = 24.3, SD = 8.0), but
were significantly higher than scores among women who had undergone bilateral
oophorectomy (mean = 20.9, SD = 9.7). Within the bilateral oophorectomy group, there was
a nonsignificant trend toward higher FSFI Total scores among current users of hormone
replacement therapy (N = 76) compared with nonusers (N = 32), t(88) = 1.802, P = 0.075.

Overall, 35% of women recalled having discussed one or more possible beneficial sexual
outcomes of hysterectomy with their physicians, whereas 47.9% of women recalled having
discussed one or more potential negative sexual side-effects with physicians. Approximately
half (54.8%) of respondents recalled having discussed any potential sexual outcome,
positive or negative, with their physicians prior to hysterectomy. The results of the chi-
square analyses suggested weak associations between reports of having learned about a
specific positive sexual outcome and reports of actually experiencing that outcome. With the
exception of vaginal dryness, no such associations were apparent for negative sexual
outcomes (see Table 1). Physician gender was not associated with having discussed any
positive (χ2 = 0.074, nonsignificant) or negative (χ2 = 0.002, nonsignificant) sexual outcome
of hysterectomy.

Results from a series of Mann–Whitney U-tests indicated that experiencing any negative
sexual outcome was associated with significantly poorer perceptions of care related to
hysterectomy (see Table 4). To test whether education from the physician predicted overall
satisfaction with hysterectomy outcome independent of self-reported sexual changes, we
conducted an ordinal regression using the seven-point outcome satisfaction item as the
dependent variable and the following binary predictor variables: experiencing any negative
sexual side-effect, experiencing any positive sexual sideeffect, learning from a physician
about any negative sexual side-effects, and learning from a physician about any positive
sexual side-effect (see Table 5). The overall model was statistically significant, χ2 = 53.753,
P < 0.001, Cox and Snell pseudo-R2 = 0.248. Experiencing any negative sexual change or
any positive sexual change significantly influenced the overall outcome satisfaction rating.
Having learned about any negative sexual outcome from a physician also predicted outcome
satisfaction independently of these variables. Learning about any positive sexual outcome
from a physician, however, did not help further predict satisfaction ratings.

Discussion
Our data indicated that reports of negative sexual changes following hysterectomy were
associated with substantially lower scores on a validated measure of sexual function and
lower ratings of satisfaction with hysterectomy. However, consistent with our hypothesis,
the results suggested that education about possible sexual outcomes prior to hysterectomy
may mitigate some of the negative influence of sexual side-effects on overall satisfaction
with hysterectomy outcomes.
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The finding that a little over half of the women in the sample recalled discussing any
possible sexual outcome with their physicians is consistent with research that suggests
prevalent barriers to communication about sexual topics between physician and patient when
preparing for hysterectomy [11]. Although recall bias is likely to have influenced our
findings to some extent, this is not entirely inconsistent with the possibility that sexual topics
are often underemphasized in education about hysterectomy outcomes. We found an
association, although a weak one, between reports of experiencing positive sexual outcomes
and reports of having learned about those outcomes.

Our results suggest that, in contrast to concerns that discussion of sexual side-effects may
“plant” expectancies for negative sexual outcomes, women who recalled receiving
information about sexual side-effects from their physicians were generally no more likely
than others to report experienc-ing negative side-effects. Moreover, these women tended to
report greater satisfaction with the outcomes of their hysterectomies. This finding suggests
that information about sexual side-effects is highly desirable to many women undergoing
hysterectomy. Although the question of how much information to provide is a valid one,
concern about “information overload” in patient education is likely to be exaggerated. Past
research suggests that most patients want comprehensive information about potential, even
rare, side-effects associated with treatment, and desire information about medical treatment
to a greater extent than their physicians estimate [16-19]. There is no reason to assume that
this would apply differently to sexuality-related issues than to less sensitive topics.

Although we can only speculate about reasons for a link between sexual risk education and
satisfaction after hysterectomy, several possibilities are worthy of future study. Patients who
were informed of the risk of sexual side-effects after hysterectomy may have enjoyed greater
rapport and trust in their relationships with their physicians, facilitating satisfactory care.
This would be consistent with research suggesting that communication, information, and
patient involvement in decision making are associated with patients’ trust in their physicians
[20,21]. It is also possible that being informed of the possibility of a negative sexual
outcome prompted reflection about sexuality among some women, promoting a more active
role in the treatment decision and better psychological preparation for the possibility of
adverse effects.

A worthy area for future study is patients’ preparation for and experiences of oophorectomy.
It is reasonable to assume that the sudden loss of estrogen and androgen production with
oophorectomy could have a substantial effect on sexual response above and beyond that
resulting from hysterectomy alone [22,23]. However, the influence of ovarian status on
hysterectomy outcomes has been an issue of some debate in the literature [4-6]. Consistent
with other retrospective studies, we found that bilateral oophorectomy was associated with
more frequent reports of negative sexual side-effects after hysterectomy and lower total
scores on the FSFI. Current use of hormonal therapy was associated with only marginally
higher FSFI scores among women who had undergone oophorectomy. What we were unable
to ascertain from these data is how women were educated about oophorectomy and the use
of hormonal therapies, the nature of their specific treatments, and their expectancies for
treatment outcomes. It is possible that hormonal therapy could be more beneficial when
therapy is individualized and collaboration between patient and health provider is facilitated
and encouraged [23]. However, it seems unlikely that conventional hormone replacement
can entirely make up for what is lost with removal of the ovaries; we point to the results of
recent population-based studies indicating that bilateral oophorectomy is a risk factor for
hypoactive sexual desire [24,25]. As in the present study, the majority of surgically
menopausal women in these sur-veys were already using some form of hormonal treatment.
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Several important limitations of the methodology are worth noting. Because the study was
retrospective in nature, estimates of negative sexual side-effects attributable to hysterectomy
were likely to have been inflated relative to what might be expected in a prospective study
[4]. It is possible that women reporting poorer sexual function after hysterectomy also
experienced poorer sexual function before their surgeries; some respondents may have
misattributed their sexual problems to hysterectomy. Indeed, this would be consistent with
previous reports suggesting that preoperative sexual function is highly influential in
predicting sexual outcomes [26,27]. However, previous reports classifying women simply as
“improved” or “deteriorated” in sexual function may have obscured the complicated picture
of posthysterectomy sexual adjustment. Unique to this study, we found that nearly one-
fourth of the participants endorsed both positive and negative sexual changes in the 6
months following hysterectomy.

Perhaps a more serious limitation of the retrospective design is that recall of preoperative
education may have been biased, given that the study took place at least 3–12 months after
women had been exposed to preoperative information. However, the lack of association
between most negative side-effects and education about those side-effects suggests that
women did not simply recall learning about (or not learning about) the adverse changes that
they actually experienced. However, more subtle aspects of the perceived quality of their
care may have influenced the degree to which respondents endorsed receiving preoperative
education from their physicians. Because recall for preoperative instructions is imperfect
[28], prospective research is needed to more clearly understand the influence of preoperative
education on satisfaction with hysterectomy.

The use of the Internet facilitates collection of sensitive information at the participant’s
convenience. Empirical studies suggest that the psychometric properties of Internet-based
vs. paper-and-pencil surveys are comparable [29,30]. However, sampling from a
hysterectomy education and support website limited the sample of respondents to women
who sought health information on the Internet. More importantly, this recruitment strategy
likely biased the sample to over-represent women who experienced adverse outcomes.
Including a larger representation of women who experienced adverse sexual outcomes,
however, may yield insights into how subjective outcomes can be improved among women
at risk for poor sexual adjustment after hysterectomy.

The process of thorough education and informed consent is vital to patient autonomy, self-
efficacy, and satisfaction with care. Our data are consistent with past work suggesting that
women undergoing hysterectomy value discussions of sexuality in their care. However,
future study is needed to determine methods of delivering sexuality-related information in a
way that is efficient and aligned with patients’ needs. Future research on patient education
before hysterectomy should use prospective and preferably experimental designs to examine
the effect of sexual counseling and education on hysterectomy outcomes, accounting for
sexual adjustment risk factors and patient preferences for sexual function.

Conclusion
The results of this preliminary study indicate that preoperative sexual counseling may
positively influence satisfaction with the outcomes of hysterectomy, independent of whether
negative sexual outcomes are reported. The findings suggest that preparation for potential
adverse sexual side-effects may mitigate their impact after surgery.
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