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Abstract
Background Most patients have high expectations about
restoration of the knee function after TKA, expecting amore
active life after retirement. However, 20% to 30% of
patients report that their expectations are not met post-
operatively. Among those unmet expectations may be the
anticipation to engage in sexual activity after surgery, but
few studies have evaluated sexual activity after arthroplasty.
Questions/purposes In this study, our purposes were (1) to
evaluate the anticipation and the fulfillment of sexual ac-
tivity after TKA in men and women, and (2) to identify

prognostic factors for the fulfillment of anticipated post-
operative sexual activity.
Methods This was a prospective, multicenter study of all
1371 patients scheduled for TKA between June 2012 and
July 2015. The study was part of the Longitudinal Leiden
Orthopaedics Outcomes of Osteoarthritis Study (LOAS).
After screening according to LOAS inclusion criteria, 1213
respondents remained. Our primary study endpoint was
whether sexual expectations were met 1 year after TKA; we
used the sexual-activity-expectation question from the
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Hospital for Special Surgery (HSS) Knee Replacement
Expectations Survey, which allows the patient to score the
result on a 5-point scale. To assess postoperative fulfillment
of sexual activity 1 year after TKA, we asked the patient to
score the current status of sexual activity on the same 5-point
scale: 1 (back to normal), 2 (large improvement), 3 (moderate
improvement), 4 (slight improvement), and 5 (does not ap-
ply). Patients with incomplete data on the preoperative ex-
pectation- and postoperative fulfillment-question of sexual
activity were excluded, leaving 71% (866 of 1213) patients
for analysis. The difference between the pre- and post-
operative scores determined whether expectations of sexual
activity were unfulfilled (lower than expected) or
fulfilled/exceeded (neutral or higher than expected). Pre- and
postoperatively, the Knee Injury and Osteoarthritis Outcome
Score (KOOS), the Short Form-12 Mental and Physical
Component Summary scores (SF-12 MCS and SF-12 PCS),
the EuroQoL-5 Dimensions (EQ-5D), and the EQ-5D VAS
scale were used. Multivariate regression models were used
for analysis.
Results Preoperatively, 54% patients (467 of 866) antici-
pated postoperative sexual activity after recovery from
surgery. Both genders showed that the proportion who an-
ticipated “back to normal” sexual activity decreased with
higher age. Likewise, postoperative fulfillment of antici-
pated sexual activity was found in 58% (111 of 191 for men;
159 of 276 for women). Younger women (younger than 65
years of age) experienced fulfillment more often compared
with younger men. A positive postoperative change in
functional and health status was associated with
fulfilled/exceeded scores of patients anticipating post-
operative sexual activity. A better preoperative health status,
the EQ-5D VAS score (odds ratio [OR] 1.02 [95% CI 1.01
to 1.03]; p = 0.006), was associated with a higher likelihood
of fulfillment of anticipated postoperative sexual activity.
Conclusion In both men and women, two of five patients
who anticipated postoperative sexual activity indicated that
their expectation of sexual activity was not met 1 year after
TKA. These patients had worse functional recovery scores
compared with patients who achieved the anticipated level
of sexual activity. The latter is associated with functional
recovery. Surgeons should be aware that many patients an-
ticipate restoration of normal sexual activity, and that this
may be the expectation for patients of all ages and forwomen
and men alike. The results underscore the need for more
qualitative research to understand this topic in greater depth.
Level of Evidence Level II, therapeutic study.

Introduction

Sexual activity is an important aspect of quality of life
during all ages [3, 33, 53]. Older patients today expect to
remain active, and this includes sexual activity [37], but

their ability to do so may be seriously limited by osteoar-
thritis (OA) [27]. Although TKA improves knee pain for
many patients and implant durability is generally good [8,
9, 37], as much as 20% of patients have persistent limi-
tations after recovery [9, 30, 37, 48].

Patients’ expectations about functional restoration of the
knee after TKA are high [34], but they go unmet in 20% to
30% of patients [47, 48, 52]. Among those unmet expect-
ations is the expectation to engage in sexual activity after
surgery [36, 43, 47]. Although sexual activity is important
to quality of life for men and women, few studies have
evaluated this topic [27, 39, 40]. In 45% of patients, sexual
activity was limited because of the knee [27], and 44% of
the TKA population rated improvement of postoperative
sexual activity as important [28, 36, 52]. However, it is
uncommon for surgeons and patients to discuss this topic
during a preoperative consultation [19, 27, 29, 50], even
though patients expect surgeons to address the issue of
sexual activity as it relates to knee complaints [27, 46].

We therefore sought (1) to evaluate the anticipation and
the fulfillment of sexual activity after TKA in men and
women, and (2) to identify prognostic factors for the ful-
fillment of anticipated postoperative sexual activity.

Patients and Methods

Study Design

This was a prospective, multicenter study of primary TKA
patients. The study was part of the Longitudinal Leiden
Orthopaedics Outcomes of Osteoarthritis Study (LOAS)
[31, 45]. The LOAS study is an ongoing multicenter,
longitudinal, prospective cohort study designed to de-
termine long-term, patient-reported outcomes (PROs) in
THA and TKA (Trial ID NTR3348).

Setting

In the present study, we considered as potentially eligible
all patients scheduled for primary TKA recruited in seven
participating hospitals [31, 45], which were all located in
the urban Randstad region of the Netherlands. Participating
hospitals included five general hospitals (each around 300
beds), one university (882 beds) and one teaching hospital
(around 500 beds).

Participants

Patients were eligible for the study if they were diagnosed
with primary knee OA and scheduled for TKA. We ex-
cluded patients who were younger than 18 years of age,
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who did not understand the Dutch language, who were
physically or mentally unable to complete questionnaires,
who were undergoing revision surgery, hemiarthroplasty,
or TKA because of tumor or rheumatoid arthritis, and those
with the inability or unwillingness to provide informed
consent [31]. Eligible patients were informed about the
study through written and oral information by their treating
medical specialist at the outpatient clinic. Only patients
who agreed to be approached by the researcher received
additional written information about the study by regular
mail, as well as a questionnaire, a stamped return envelope,
and an informed consent form. Patients who did not return
their preoperative questionnaire within 1 week were con-
tacted by telephone [31]. Patients were included once
written informed consent was obtained according to the
Declaration of Helsinki. For this analysis, we only included
data from patients who had completed the item on sexual
activity in both pre- and postoperative questionnaires.
Ethical approval was granted by the Medial Ethics Com-
mittee of the Leiden University Medical Center (LUMC,
registration number P12.047).

Between June 2012 and July 2015, a total of 1371
patients were scheduled for TKA. After screening with
LOAS inclusion criteria, 1213 were enrolled in the LOAS
study. In total, 1138 participants (94%) completed the
preoperative Hospital for Special Surgery (HSS) Knee
Replacement Expectations Survey item on sexual activity.
Patients with postoperative incomplete sexual activity data
were excluded, leaving 71% (866 of 1213) patients for
analysis (Fig. 1). Postoperative follow-up was carried out
approximately 1 year after TKA (median 397 days; inter-
quartile range 380 to 421 days).

Data comparison of included and excluded patients
showed no differences in terms of patients’ characteristics.
With regard to functional and health status, we found some
differences in 5 out of 11 variables. On these items, in-
cluded patients showed slightly better results compared to
excluded patients: respectively mean 6 SD, for KOOS
pain, 39 6 18 compared with 36 6 19; p = 0.028; KOOS
ADL, 456 18 compared with 436 20; p = 0.039; for SF-
12 MCS, 56 6 9 compared with 54 6 10; p = 0.003; for
EQ-5D, 0.65 6 24 compared with 0.60 6 26; p = 0.001,
and for EQ-5D VAS, 69 617 compared with 64 6 19;
p < 0.001.

Assessments

Sociodemographic Characteristics

Preoperatively, we collected patient characteristics, in-
cluding self-reported age, gender, weight (kg) and height
(m) to calculate the BMI. Living status was collected as:
partner “yes” or “no”, “unknown”/ “missing.”

Comorbidities

Preoperative comorbidity information was gathered by
self-report, based on standardized items developed and
used by Statistics Netherlands [10, 11], asking for the
presence or absence of 19 different comorbidities in the
previous year, which were categorized in two domains:
musculoskeletal or non-musculoskeletal comorbidities.
Comorbidities were summed within each of these catego-
ries and dichotomized as follows: presence (one or more
comorbidity within this domain) or absence (no comor-
bidities within the domains) [32, 42]. Musculoskeletal
comorbidities were: severe back pain (including slipped
disc); severe neck or shoulder pain; severe elbow, wrist or
hand pain; and, other chronic rheumatic diseases. Non-
musculoskeletal comorbidities were asthma or chronic
obstructive pulmonary disease; severe cardiac disorder or
coronary disease; arteriosclerosis (abdomen or legs); hy-
pertension; the consequences of stroke; severe bowel dis-
order; diabetes mellitus; migraine; psoriasis; chronic
eczema; cancer; urinary incontinence; sensory impair-
ments, such as hearing impairments during group and face-
to-face conversation; short- and long-distance vision
impairments; dizziness in combination with falling. Data
were gathered at baseline.

Functional Status and Health Status

To assess knee-related functional status, we used the Knee
Injury andOsteoarthritis Outcome Score (KOOS; scale 0 to
100), and its sub-domains: KOOS Activities of Daily
Living (ADL); KOOS Pain; KOOS Quality of Life (QoL);
KOOS Sport; KOOS Symptoms [6]. To assess health sta-
tus, we used the Short Form-12 Mental and Physical
Component Summary (SF-12 MCS and SF-12 PCS, scale
0 to 100) [12, 23], the EuroQoL-5 Dimensions (EQ-5D,
scale 0 to 1), and the EQ-5D VAS (scale 0 to 100) [51]. For
all functional and health status scores, higher scores in-
dicate better functioning or less pain. Data were gathered at
baseline and follow-up.

Preoperative Expectation of Sexual Activity

Our primary study endpoint was whether sexual
expectations were met 1 year after TKA. We used a
single question from the validated Dutch translation [1]
of the HSS Knee Replacement Expectation Survey [35,
55]: the expectation of sexual activity after surgery,
which allows the patient to score the result on a 5-point
scale: 1 (back to normal), 2 (large improvement), 3
(moderate improvement), 4 (slight improvement), and 5
(does not apply) [1]. In the analysis of preoperative data,
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answers to this item were categorized into two sub-
groups: those who before surgery anticipated sexual
activity after TKA (score 1 to 4), and those with score 5
who did not anticipate sexual activity (choosing the an-
swer “does not apply”). Only the data of patients who
anticipated sexual activity (score 1 to 4) were used for
analysis of postoperative fulfillment of anticipated sex-
ual activity.

Postoperative Fulfillment of Expectation of Sexual Activity

The study endpoint was whether expectations were met
regarding anticipated sexual activity 1 year after TKA.
To measure expectation fulfillment, the preoperative
HSS questionnaire was modified for use in longitudinal
LOAS research. This postoperative equivalent of the
(preoperative) HSS questionnaire was based on the same

Fig. 1 A flowchart of the study is shown here. The study included two subgroups: Patients
anticipating and not anticipating postoperative sexual activity. aLOAS exclusion criteria:
younger than18 years of age, inability to understand Dutch language, physical or mental
inability to complete questionnaires, revision surgery, hemiarthroplasty, TKA because of tumor
or rheumatoid arthritis, or inability or unwillingness to provide informed consent. bExclusion:
no answer in response to preoperative and/or postoperative HSS question on sexual activity.
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17 items andwas composed of the same 5-point scale. Only
the heading of the questionnaire was changed: asking the
patient to report the “actual status” of the 17 function/
activities (such as, sexual activity). Patients were not
reminded of their preoperative responses.

We calculated “fulfillment of anticipated postoperative
sexual activity” by subtracting the postoperative score (the
current status regarding sexual activity) from the pre-
operative anticipated score of sexual activity. A negative
score (# -1) indicated less improvement than expected and
was categorized as “unfulfilled.” A neutral score (0) and a
“greater than expected” score ($ 1) indicated a score as
predicted or that expectations were exceeded. The latter two
categories were collapsed and labeled “fulfilled/exceeded.”

Statistical Analyses

We analyzed and stratified the data to gender and in four age
groups:# 60 years, 61 to 65 years, 66 to 70 years,$ 71 years.
To assess potential selection bias due to attrition, we com-
pared the following baseline characteristics: age, sex, BMI,
living status, comorbidities, all KOOS (total) domains, SF-12
PCS and SF-12 MCS of the included and excluded patients.

To address our first research purpose, we evaluated dif-
ferences in baseline characteristics in patients anticipating
and not anticipating postoperative sexual activity (Table 1).
Armitage’s trend test was used for ordinal categorical var-
iables and Pearson’s chi-square test for nominal categorical
variables. We evaluated anticipated postoperative sexual
activity by age groups and gender (Table 2).

Pearson’s chi-square test (categorical variables), and
independent samples t-test (continuous variables) were
used to evaluatewhether patients with fulfilled anticipations
on postoperative sexual activity have different preoperative
characteristics for age, gender, baseline functional status,
baseline health status, and comorbidity status compared
with patients with unfulfilled expectations (Table 3).

To assess whether fulfillment of the anticipated post-
operative sexual activity was associated with changes in
postoperative functional and health status, we used the
Armitage’s trend test for ordinal categorical variables and
the independent sample t-test for continuous variables. To
assess clinical relevance, we used the minimal clinical
important differences (MCID); we used MCID 9.1 points
for KOOS (total) domains [44]; MCID 4.5 points for SF-12
MCS and PCS [5, 12], and MCID 0.074 points for EQ-5D
[51] (Table 4).

To address our second research purpose, we evaluated
prognostic factors for the fulfillment of anticipated post-
operative sexual activity using a binary logistic regression
analysis with backwardWald selection (Table 5). Age (as a
continuous variable) and gender were included in the
models, irrespective of statistical significance. For the

selection of covariates for the multivariate logistic re-
gression, we performed a univariate test for BMI, living
status, all (preoperative) KOOS (total) domains, the SF-12
MCS, the SF-12 PCS, and the EQ-5D scores, including EQ-
5D VAS. We selected covariates for multivariate modeling
if the univariate p valuewas less than 0.10 [49]. The level of
significance for removing variables in the backward se-
lection in the multivariate analyses was set at p < 0.05.

Statistical analyses were performedwith SPSS Statistics
version 24 for Windows/Mac (IBM Corp, Armonk,
NY, USA).

Results

Anticipation of Sexual Activity After TKA and
Fulfillment of Expectations

What Are the Differences in the Baseline Characteristics
Between Patients Anticipating and not Anticipating
Postoperative Sexual Activity?

Overall, few differences were found between the patients
who anticipated in engaging postoperative sexual activity
(54%, 866 of 467) and the patients who did not (46%, 399 of
866). The group who anticipated postoperative sexual ac-
tivity consisted of younger respondents and fewer females
(age 65 years6 8 and 59%, [276 of 467] women) compared
with the group who did not anticipate sexual activity (age
70.0 years6 8 and 75% [298 of 399]women). Living status,
BMI, and baseline functional and health status scores were
similar between both groups, except that those with less pain
(higher KOOS pain score) were more likely to expect
postoperative sexual activity. This group also reported 10%
less non-musculoskeletal comorbidities (70%, 279 of 398)
compared with those not anticipating postoperative sexual
activity (81%, 255 of 315; p = 0.001) (Table 1).

In terms of gender, men more often had expectations
regarding postoperative sexual activity: 35% (101 of 292)
compared with 52% (298 of 574) of womenwere expecting
“does not apply,” p < 0.001 (Table 2). And, in all age
groups, more men expected a “back to normal” sexual
activity after surgery, with the highest number in patients
who were # 60 years old; for men, 60% (33 of 55; p =
0.004) expected to return to normal and for women,
47% (58 of 124; p < 0.001) expected to return to normal.
Both genders showed that anticipating “back to normal”
sexual activity slightly decreasedwith higher age (Table 2).

Which Patient Characteristics Are Related to Fulfillment?

We did not find differences between the genders in terms of
fulfilled expectations regarding sexual activity. Forty-two
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percent ofmen 42% (80 of 191) and 42%women (117 of 276)
did not have their expectations met; 58% of men (111 of 191)
and 58% of women (159 of 276) said that their expectations
were fulfilled. Fulfillment of anticipation was slightly less
frequently achieved in higher age groups. Patients with
fulfilled/exceeded expectations had better baseline function
and health status scores compared with those with unfulfilled
anticipation, respectively mean6 SD: for KOOSADL, 446
19 versus 47617; p = 0.019; for SF12 -MCS, 54610 versus
57 6 8; p = 0.006; and for EQ-5D VAS, 67 6 16 versus
71 617; p = 0.026. Of the patients with musculoskeletal

comorbidities, more patients were fulfilled/exceeded:
57% (85 of 150) compared with unfulfilled (43% [65 of
150]; p = 0.205). For the non-musculoskeletal comorbidity
patients, the results were similar (Table 3).

Do Patients with Fulfilled Expectations Have a Better
Postoperative Functional and Health Status?

Postoperatively, patients with fulfilled/exceeded expectations
had better functional and health status after TKA than those

Table 1. Preoperative patient characteristics

Patient characteristics
Patients anticipating postoperative

sexual activity (n = 467)

Patients not anticipating
postoperative sexual activity

(n = 399) p valuea

Gender (number of women) 59% (276) 75% (298) < 0.001

Age (years) (range 39 to 93 years)a 65 6 8 70 6 8 < 0.001

Age groups (number of patients)

# 60 years (n = 179) 27% (127) 13% (52) < 0.001

61-65 years (n = 162) 22% (102) 15% (60)

65-70 years (n = 207) 23% (108) 25% (99)

$ 71 years (n = 318) 28% (130) 47% (188)

BMI (kg/m2)a 29 (5) (n = 465) 29 (5) (n = 393) 0.701

Partner (number of patients)

No 26% (n = 122) 25% (n = 99) 0.820

Yes 73% (n = 342) 75% (n = 298)

Unknown or missing 1% (n = 3) 1% (n = 2)

Functional status scores

KOOS–Total domainsb,c

Activities of daily living 44 6 18 (n = 422) 46 6 17 (n = 366) 0.161

Pain 37 6 17 (n = 417) 41 6 19 (n = 359) 0.002

Quality of life 33 6 10 (n = 462) 35 6 11 (n = 398) 0.095

Sport 10 6 13 (n = 447) 12 6 15 (n = 377) 0.235

Symptoms 44 6 13 (n = 419) 44 6 14 (n = 360) 0.947

Health status scores

SF12 MCSb,c 56 6 9 (n = 437) 56 6 9 (n = 358) 0.729

SF12 PCSb,c 32 6 9 (n = 437) 33 6 9 (n = 358) 0.380

EQ-5Db,c 0.7 6 0.2 (n = 452) 0.7 6 0.2 (n = 382) 0.898

EQ-5D VASb,c 69 6 17 (n = 428) (69) (18) (n = 360) 0.720

Comorbidity (number of patients)

Musculoskeletal 50% (n = 302) 55% (n = 245) 0.206

Non-musculoskeletal 70% (n = 398) 81% (n = 315) 0.001

ap value: nominal categorical variables were calculated with the Pearson chi-square test; ordinal categorical variables, with the
Armitage trend test; continuous variables, with the independent t-test.
bData are presented as the mean 6 SD.
cAll scales ranged from 0 to 100 except the EQ-5D, which ranged from 0 to 1; higher scores indicated better outcomes.
Clinical relevance was assessed by using minimum clinically important differences (MCIDs) for the SF-12 (MCID = 4.5) [4, 10], EQ-5D
(MCID = 0.074) [46], and KOOS (MCID = 9.1 points) [40]. No MCIDs between groups were found;
KOOS = Knee Injury and Osteoarthritis Outcome Score; SF-12 = Short Form-12; PCS = Physical Component Summary; MCS =Mental
Component Summary; EQ-5D means Euro QoL 5 Dimensions (Dutch version of Health Score).
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Table 2. Preoperative anticipations of sexual activity per age group and in men and women

Patients anticipating postoperative sexual activity (n = 467)

Men Women

Age allb £ 60 years 61-65 years 66-70 years ‡ 71 years p valuea Age allb £ 60 years 61-65 years 66-70 years ‡ 71 years
p

valuea

Preoperative
anticipations of
sexual activity
after surgery

100%
(n = 292)

19% (55/ 292) 22% (63/ 292) 25% (74/ 292) 34% (100/ 292) 100%
(n = 574)

21% (124/ 574) 17% (99/ 574) 23% (133/ 574) 38% (218/ 574)

0.004 < 0.001

Back to normal
(n = 315)

46% (134/292) 60% (33/55) 52% (33/63) 39% (29/74) 40% (39/100) 32% (181/574) 47% (58/124) 32% (32/99) 29% (38/133) 24% (53/218)

Large
improvement
(n = 87)

11% (31/292) 15% (8/55) 8% (5/63) 10% (7/74) 11% (11/100) 10% (56/574) 13% (16/124) 16% (16/99) 14% (18/133) 3% (6/218)

Moderate
improvement
(n = 47)

6% (17/292) 4% (2/55) 5% (3/63) 5% (4/74) 8% (8/100) 5% (30/574) 7% (8/124) 9% (9/99) 5% (7/133) 3% (6 of 218)

Slight
improvement
(n = 18)

3% (9/292) 11% (2/55) 3% (2/63) 1% (1/74) 5% (5/100) 2% (9/574) 1% (1/124) 2% (2/99) 3% (4/133) 1% (2 of 218)

Patients not anticipating postoperative sexual activity (n = 399)

“Does not apply”
(n = 399)

35% (101/292) 20% (11/55) 32% (20/63) 45% (33/74) 37% (37/100) 52% (298/574) 33% (41/124) 40% (40/99) 50% (66/133) 69% (151 of 218)

ap values for ordinal categorical variables calculated with the Armitage trend test.
bp value (age all) for differences in percentages between men and women with and without preoperative anticipations of sexual activity after surgery: p < 0.001
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with unfulfilled anticipations. Calculating the change between
the patients’ pre- and postoperative KOOS-total items, we
found better functional status for all KOOS subscales for the
fulfilled/exceeded group comparedwith the unfulfilled group.
The differences exceeded the MCID norm, indicating clini-
cally relevant differences (norm MCID 9.1). Differences be-
tween patients with and without fulfilled anticipations were
largest for KOOS-Sport, mean 14 6 0; but also high for
KOOS-ADL: mean 11 6 7 and KOOS-Pain mean 11 6 6.
When calculating the change between pre- and postoperative
health status scores (SF-12 PCS, EQ-5D, EQ-5D VAS), we
also found differences between both groups in postoperative
results, but this did not exceed MCID norms (Table 4).

Prognostic Factors Regarding Anticipation of
Postoperative Sexual Activity

An increasing preoperative EQ-5D VAS score was the
only prognostic factor we identified that was associated
with an increased likelihood of fulfilled anticipation of
sexual activity, one year after TKA, but the effect size
was very small (odds ratio [OR] 1.02 [95% CI 1.01 to
1.03]) (Table 5). Some hypothetical examples are cal-
culated. For instance, a 60-year-old male patient with an
EQ-5D VAS score of 60 has a probability of expectation
fulfillment of 56% while a 65-year-old female with an
EQ-5D VAS score of 70 has a probability of expectation

Table 3. Postoperative fulfillment in patients anticipating postoperative sexual activity related to baseline

Anticipation of sexual activity (n = 467) Unfulfilledb Fulfilled/exceededb p valuea

Total 42% (197 of 467) 58% (270 of 467) 0.173

Back to normal 41% (130 of 315) 59% (185 of 315)

Large improvement 41% (36 of 87) 59% (51 of 87)

Moderate improvement 55% (26 of 47) 45% (21 of 47)

Slight improvement 28% (5 of 18) 72% (13 of 18)

Age group 0.316

# 60 years 37% (47 of 127) 63% (80 of 127)

61-65 years 41% (42 of 102) 59% (60 of 102)

66-70 years 49% (53 of 108) 50.9% (55 of 108)

$ 71 years 42% (55 of 130) 58% (75 of 130)

Gender 0.913

Men 42% (80 of 191) 58% (111 of 191)

Women 42% (117 of 276) 58% (159 of 276)

Preoperative functional status score

KOOS-total itemsc

Activities of daily livingc (n = 422) 44 6 19 47 6 17 0.019

Painc (n = 417) 36 6 18 38 6 16 0.422

Quality of lifec (n = 462) 33 6 11 34 6 10 0.512

Sportc (n = 447) 11 6 15 11 6 13 0.515

Symptomsc (n = 419) 44 6 14 44 6 12 0.967

Preoperative health status score

SF-12 PCSc (n = 437) 31 6 9 33 6 9 0.101

SF-12 MCSc (n = 437) 54 6 10 57 6 8 0.006

EQ-5Dc (n = 452) 0.6 6 0.2 0.7 6 0.2 0.146

EQ-5D VASc (n = 428) 67 6 16 71 6 17 0.026

Preoperative comorbidity status

Musculoskeletal (n = 150 of 302) 43% (65 of 150) 57% (85 of 150) 0.205

Non-musculoskeletal (n = 279 of 398) 41% (115 of 279) 59% (164 of 279) 0.343

ap values for categorical variables calculated with Pearson’s chi-square test; for continuous variables calculated with independent
samples t-test.
bUnfulfilled means lower (< 1 step) outcome than preoperatively anticipated; fulfilled/exceeded means achieved sexual activity as
anticipated or higher.
cValues are presented as mean 6 SD; scale 0-100 except for EQ-5D (scale 0-1); higher score means better outcome.
KOOS = Knee Injury and Osteoarthritis Outcome Score; SF-12 = Short Form-12; PCS = Physical Component Summary; MCS =Mental
Component Summary; EQ-5D = Euro QoL 5 Dimensions (Dutch version of Health Score).
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fulfilment of 59% (Table 6). The c-statistic of our model
was 0.61 (fairly low).

Discussion

Sexual activity is an important aspect of quality of life, even
more, since a new generation of active seniors expects more
quality of life after retirement [27, 37]. Return to (normal)
sexual activity may be an important goal for many TKA
patients [27, 40], and the likelihood of achieving this goalmay
depend on how successful the surgery is in terms of overall

pain relief [37].We sought to evaluate expectation fulfillment
and prognostic factors associated with sexual activity 1 year
after TKA. Using a large, prospective cohort study, we ad-
ditionally explored patients’ characteristics and PROs, in
depth. We found that before surgery, men more often ex-
pected a return to normal sexual activity: 46% compared with
32%women anticipated (back to normal) sexual activity after
surgery. As expected, anticipation decreased with increasing
age, both for men and women. In our study, a high proportion
of patients experienced unfulfilled expectations of sexual
activity after surgery (approximately 40% for both men and
women), a frequency that wasmuch higher than one previous
study, which found that proportion to be about 25% [47]. Our
findings suggest that this topic deserves greater attention
during presurgical consultation [38, 39].

Limitations

Patients with incomplete follow-up on fulfillment of sexual
activity anticipations were excluded, but statistical testing
between included and excluded respondents showed no
differences in patient characteristics (such as, age, gender,
preoperative functional, and health status), suggesting that

Table 4. Fulfillment related to pre- and postoperative functional and health status recovery

Change in functional and health status Difference between pre- and postoperative scoreb

Functional status Unfulfilled Fulfilled/ exceededd p valuea Differenceb Relative to MCIDc

KOOS – total scores

D Activities of daily livinge 33 6 24 44 6 18 11 6 7 +

D Paine 42 6 25 53 6 18 < 0.001 11 6 6 +

D Quality of lifee 13 6 19 21 6 16 < 0.001 8 6 3 +/2

D Sporte 28 6 27 42 6 27 < 0.001 14 6 0 ++

D Symptomse 10 6 16 15 6 16 0.001 5 6 1 -

Health Status Difference between pre- and postoperative scoreb

D SF-12 PCSe 11 6 12 15 6 10 < 0.001 4 6 1 +/2

D SF-12 MCSe -0.2 6 9 -0.002 6 8 0.782 -0.2 6 1 2

D EQ-5De 0.2 6 0.3 0.2 6 0.2 0.036 0.05 6 0.03 2

D EQ-5D (VAS)e 6 6 18 11 6 16 0.008 5 6 2 NA

ap value for ordinal categorical variables calculated with Armitage trend test; for continuous variables calculated with independent
samples t-test.
bDifference in scores: mean 6 SD between unfulfilled and fulfilled/exceeded patients.
cClinical relevance was assessed with use of minimum clinically important differences: for KOOS, MCID = 9.1 points [40]; for SF-12,
MCID = 4.5 [4, 10], and, for EQ-5D, MCID = 0.074 [46]; relative to MCID norm: ++ indicates “high” above MCID norm; + indicates
“above”; +/- indicates “around/just under”; - indicates “below”, and, – indicates “well below” MCID norm; NA means postoperative
data not available.
dUnfulfilled means lower results (< 1 step) than preoperatively expected; fulfilled/exceeded means achieved sexual activity as
anticipated, or higher.
eData are presented as the difference between preoperative and postoperative functional and health score; and as mean6 SD; for
total numbers we refer to Table 2; all scales ranged from 0 to 100 except the EQ-5D, which ranged from 0 to 1; higher scores
indicated better outcomes.
MCID = minimum clinically important difference; KOOS = Knee Injury and Osteoarthritis Outcome Score; SF-12 = Short Form-12; PCS =
Physical Component Summary; MCS = Mental Component Summary; EQ-5D = Euro QoL 5 Dimensions (Dutch version of Health Score).

Table 5. Prognostic factors of fulfillment in patients
anticipating postoperative sexual activity

Variables associated with
postoperative fulfillment Odds ratio (95%CI) p value

Age 0.97 (0.95 to 1.00) 0.06

Gender (women) 1.08 (0.68 to 1.71) 0.75

Preoperative EQ-5D VAS
a, per unit increasea

1.02 (1.01 to 1.03) 0.006

aHigher score means better outcome; EQ-5D = Euro Qol
5 Dimensions.
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selection bias was not likely to be a severe limitation of our
study. There were, however, other important limitations.
First, the assessment of preoperative anticipation and its
fulfillment of sexual activity were limited to one item of the
validated HSS Knee Replacement Expectations Survey.
Even though the HSS questionnaire has been validated as a
17-item instrument, the reliability of extracting one item is
unknown [6, 23, 51]. In single-subject research, prior
studies have recommended the use of multi-item ques-
tionnaires [7, 22]. In our LOAS cohort, we aim to cover all
International Classification of Functionality aspects of a
person. Consequently, validated instruments for functional
and health status recovery (pre- and postoperative stage)
were employed in this prospective, single-subject study on
sexual activity. Second, this is an exploratory study on
sexual activity anticipation in TKA patients, a sensitive
topic that is not frequently studied [4, 18]. Although we
evaluated a large group of patients, we note that PROs are
subjective. Even so, PRO research is increasingly being
seen as important [15, 17, 25]. A related limitation is the
use of the HSS questionnaire as a postoperative instrument
[35]. Originally, the HSS questionnaire was developed for
preoperative assessment of expectations and for commu-
nication in preoperative consultations, but not for assess-
ment of postoperative expectation fulfillment [35]. Our
approach, although not formally validated, was used before
by other studies that measured postoperative anticipation
fulfillment [36, 41, 43, 47], and we believe it has strong
face validity. Still, this procedure could have reduced the
reliability of this study [55].

Furthermore, the original HSS Knee Replacement
Expectations Survey contains a “does not apply” and “I do
not expect this” response option [26, 35]. And, over time
the HSS changed and combined both scores to a single
“does not apply” option [1, 2, 36], which is also in the
validated Dutch version [1]. Related to this is the lack of
exact definitions for answering options as “back to normal”
and “does not apply.” The HSS answers may have been
subject to multiple interpretations [20]. Patients may have
had multiple reasons to fill in “does not apply,” such as not
knowing how to answer or having expectations that were
lower than the available scoring options (for example,
expecting to worsen or not to improve) [47]. It also could
be that sexually active patients without a preoperative ex-
pectation filled in this option because they do not
anticipate a change in their sexual activity status. We
therefore excluded the data of the respondents who filled in
“does not apply” for further analysis [13].

Finally, the proportion of patients with unfulfilled
expectations may be overrepresented, because a control or
comparison non-TKA group was not surveyed. In addition,
the current study is sufficiently generalizable to the Dutch
population with symptomatic end-stage knee osteoarthritis
who were scheduled for TKA. However, global general-
izability is limited because of cultural differences on sexual
activity [47]. For that matter, baseline information on
patients’ sexual activity would make comparison with
different populations possible; however, we did not collect
this baseline.

Preoperative Expectations Regarding Sexual Activity
and its Fulfillment

Several studies evaluated preoperative expectations of
TKA in patients [13, 24, 35, 36, 43, 47, 54], but only three
specifically reported on sexual activity [36, 43, 47]. Two of
them compared preoperative expectation of sexual activity
to postoperative fulfillment of expectation (measured with
HSS survey) [43, 47]; and one related preoperative ex-
pectation of sexual activity (HSS) to postoperative satis-
faction (with a self-developed instrument) [36]. But
comparedwith the current study, these studies were smaller
and the data on sexual activity were incomplete. Another
prospective study found a proportion of 24% unfulfilled
preoperative expectations of sexual activity 1 year after
TKA compared with 42% in the current study [47]; these
differences might be due to the fact that the data on the
issue of sexual activity were incomplete as well. The two
other studies [36, 43], which measured the “importance” of
the expectation score, reported about sexual activity as the
least important expectation. In one study, 63% of
respondents did not report sexual activity (HSS question-
naire) [36] which may have influenced the findings. And,

Table 6. Impact of preoperative EQ-5D VAS, gender, and age on
postoperative fulfillment of sexual activity, some hypothetical
examples

Gendera Ageb EQ-5D VASc Probability of fulfillment

Men 60 60 56%

Women 60 60 58%

Men 65 60 53%

Women 65 60 55%

Men 70 60 49%

Women 70 60 51%

Men 60 70 61%

Women 60 70 63%

Men 65 70 58%

Women 65 70 59%

Men 70 70 54%

Women 70 70 56%

Men 60 80 65%

Women 60 80 67%

aGender: odds ratio (OR) 1.08 (95% CI 0.68 to 1.71)
bAge: OR, 0.97 (95% CI 0.95 to 1.00)
cEQ-5D VAS: OR: 1.02 (95% CI 1.01 to 1.03)
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the other study gathered complete data, but in this study,
patients considered sexual activity to be least important as
well, although fulfillment was greater than expected [43].
Basic topics as “relief of pain,” “ability to walk,” “ability to
put on shoes and socks,” even “psychological well-being”
always will be of more importance compared with items
such as “sexual activity” or “monetary reimbursement”
(both not applying to every respondent) [36, 54]. Conse-
quently, Cross et al. [13] found that the preoperative mean
importance score of sexual activity (based on a follow-up
time of 6 months) increased substantially after excluding
the “does not apply” patients. This is important to know
when investigating “less important issues.” Besides, it is
known that the new generation of patients has higher
expectations towards regaining high-level (leisure) activi-
ties [16, 37]. If studies continue counting “does not apply”
answers (or “missing data”) in calculating mean results for
entire samples, a clear picture of the impact of TKA on that
specific issue will not be obtained, and consequently, it will
not be recognized for achieving better quality care for
patients.

With respect to the diversity of studies describing the
patients’ pre- and postoperative functional and health status
and preoperative expectations [13, 24, 35, 43, 47, 54], no
study to our knowledge has looked to postoperative ful-
filled or unfulfilled expectation per subgroup and related
results to the change in the patients’ postoperative re-
covery, as we did. No study to our knowledge further
calculated MCID between both subgroups (fulfilled and
unfulfilled), but this study did and found high levels above
the MCID norm for all KOOS functional variables.

Prognostic Factors for Fulfillment of Expectations and
Implications for Practice

Our study shows that the baseline EQ-5D VAS score was
the most important prognostic factor for fulfillment of an-
ticipated postoperative sexual activity. Others have studied
prognostic factors for a broader set or more generic
expectations; these studies found prognostic factors in
mainly the baseline functional area, such as KOOS Quality
of Life [21]. Surgeons should be aware when patients’
anticipation of postoperative sexual activity is unfulfilled,
especially in patients with postoperative low functional
recovery. When we compared this study with our previous
study in THA patients, we found similar results (in both,
there were approximately 40% of unfulfilled expectations
in patients anticipating postoperative sexual activity, re-
gardless of gender) [20]. This finding needs further re-
search in both populations.

Another study compared the postoperative knee func-
tion of TKA patients to age- and gender-matched controls
[52]. This study showed that sexual activity was deemed

important in 70% of TKA subjects versus 67% of controls,
and that control participants also reported a certain con-
tinuous deterioration of knee function. However, in regard
to sexual activity, the control participants more often felt
unrestricted (86%) compared with the TKA patients (64%,
1 year postoperative) [52]. When activities become more
demanding, the gap between the controls and the TKA
population widened, with four times as many difficulties
when it came to activities like squatting and kneeling for
the TKA population. Referring to the common sexual
positions of Dahm et al. [14], a considerable number of
these positions call for kneeling or squatting. It may be that
patients with unfulfilled anticipations were mainly hin-
dered by functional limitations, such the ability to kneel
and squat, during more-demanding sexual activities. Al-
though this aspect of functional limitations related to sexual
activity needs more study, it may be relevant to patients to
be educated about comfortable and safe sexual positions
after TKA. It is not common for patients and surgeons to
talk explicitly about sensitive issues such as these [14, 19,
50], and perhaps because of this omission, patients may set
unrealistic expectations preoperatively. Patient education
tailored to the needs of patients and partners may help
establish realistic expectations. More knowledge of
patients’ preoperative anticipation of sexual activity and
postoperative fulfillment may help surgeons to provide
adequate patient education, which may improve care
quality and patient satisfaction.

Conclusions

Regardless of gender, we found that about two of five
patients who anticipated postoperative sexual activity
indicated that their expectations were not met 1 year after
TKA. These patients had worse functional recovery
scores compared with patients who achieved the antici-
pated level of sexual activity. Surgeons should be aware
that many patients anticipate postoperative sexual activ-
ity, and that this applies to patients of all ages, and for
women and men alike. The results underscore the im-
portance of more qualitative research to clarify this im-
portant and infrequently discussed topic in orthopaedic
practice.
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