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Sex-life and impact of operative intervention on sex-life related
pain in degenerative spinal conditions: an analysis of the
SPORT study

Patrick K. Horst, M.D.1, Krishn Khanna, M.D.1, Linda Racinel, Alexander Theologis, M.D.1,
Wenyan Zhao, PhD?, Jon Lurie, M.D., M.S.2, and Shane Burch, M.D.1

lUniversity of California- San Francisco, Department of Orthopaedic Surgery

2Geisel School of Medicine at Dartmouth

Abstract
Study Design—This study is a Therapeutic Retrospective Cohort Study

Objective—This study aims to determine if sexual function is relevant for patients with SPS and
DS and to determine the impact of operative intervention on sexual function for these patients.

Summary of Background Data—The benefits of non-operative versus operative treatment for
patients with spinal stenosis (SPS), and degenerative spondylolisthesis (DS) with regards to sexual
function are unknown.

Methods—Demographic, treatment, and follow up data, including the Oswestry Disability Index
(ODI), was obtained on patients enrolled in the SPORT study. Based on the response to question
#9 in the ODI, patients were classified into a sexual life relevant (SLR) or sexual life not relevant
(NR) group. Univariate and Multivariate analysis of patient characteristics comparing the NR and
SLR group was performed. Operative treatment groups were compared to the non-operative group
with regards to response to ODI question #9 to determine the impact of surgery on sexual function.

Results—1235 patients were included to determine relevance of sex life. 366 patients (29%)
were included in the NR group. 869 patients (71%) were included in the SLR group. Patients that
were older, female, unmarried, had 3 or more stenotic levels, and had central stenosis were more
likely to be in the NR group. 825 patients were included in the analysis comparing operative
versus non-operative treatment. At all follow up time points the operative groups had a lower
percentage of patients reporting pain with their sex life compared to the non-operative group
(p<0.05 at all time points except between >1 level fusion and non-operative at 4 years follow up).

Conclusions—Sex-life is a relevant consideration for the majority of patients with DS and SPS;

operative treatment leads to improved sex-life related pain.
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Introduction

Sexuality is an important part of life for many individuals. Chronic back pain has been
shown to have negative consequences on sexual function, which can contribute to a
deterioration in quality of life.1~* Previous studies have evaluated sexual function in patients
with chronic pain, cardiac disease, and rheumatic conditions, and hip arthritis, 26 and some
have evaluated sexual function in patients undergoing spinal surgery.17=9 These studies
show that sexual function is generally improved postoperatively when compared to
preoperative function. However, these studies were comprised of a small sample size, lacked
a non-operative control group and focused on intervertebral disk herniation?, total disk
replacement’, anterior spinal surgery®, and thoracolumbar fusion to the pelvis®.

The benefits of non-operative versus operative treatment for patients with spinal stenosis
(SPS), and degenerative spondylolisthesis (DS) with regards to sexual function are unknown.
Moreover, it is unknown whether or not sexual function is important for patients with spinal
pathology and low back pain, including DS and SPS.

This study aims to first determine if sexual function is relevant for patients with SPS and DS
and to identify patient characteristics associated with an increased relevance of sexual
function. We hypothesize that marital status and age are relevant to sexual function in
patients with DS and SPS.

The second specific aim of the study is to determine the impact of operative intervention on
sexual function for patients with DS and SPS. We hypothesize that surgical intervention and
pain are important predictors of sexual function in patients with DS and SPS.

Materials and Methods

The SPORT study and cohort has been previously described.10 Pre-operative demographics,
comorbidities and clinical diagnoses, treatment including non-operative and operative
including the number of levels fused was obtained on patients enrolled in the SPORT study.
Post-operative and follow up information was also collected, which included a modified
version of the Oswestry Disability Index (ODI).

The ODI was developed by Fairbank et alll to evaluate functional difficulties related to
every day activities such as getting dressed, lifting, walking and running, and sleeping.
Question number 9 of the modified ODI used in SPORT asks, “In the past week, how has
pain affected your sex life?” The response options are 1) My sex life is unchanged; 2) My
sex life is unchanged but causes some pain; 3) My sex life is nearly unchanged but it is very
painful; 4) My sex life is severely restricted by pain; 5) My sex life is nearly absent because
of pain; 6) Pain prevents any sex life at all; 7) Unable to answer or does not apply to me.
Patients were asked to complete the ODI upon enrollment (baseline) and at 6 weeks, 3
months, 6 months, and 1, 2, 3, and 4 years of follow up. The response rates for all patients
enrolled in the study for each question and response option for the ODI were tabulated. The
response rates to question number 9, regarding sexual function were compared to the
response rates to the other questions (1-8). Specifically, the number of times the patients left
the answer blank or selected response option 7, “Unable to answer or does not apply to me”
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was calculated. The patients that selected this response or did not respond at all were
grouped and classified in to the sexual life not relevant (NR) group. Specifically, relevance
in this study is used and is synonymous with “applicability” as stated in the ODI. Patients
that responded to question number 9 with response options 1-6 were classified into a sexual
life relevant (SLR) group.

Baseline demographic characteristics, comorbidities, and health status measures were
compared between the NR and SLR groups using chi-square tests for categorical variables
and t-tests for continuous variables. Logistic regression was used to explore factors
influencing sexual life not relevant (NR) after adjusting for other variables in the model.
Variables that were significant at p<0.10 were candidates for inclusion in the final
multivariable model. Final selection for the model was done using the stepwise method as
implemented in SAS 9.2 (SAS Institute, Cary, NC), which sequentially enters the most
significant variable with p<0.10 and then after each entered variable removes variables that
do not maintain significance at p<0.05. Variables considered for entry into the model were
listed in Table 1 except 'ethnicity’ and 'listhesis level.' These were excluded because majority
of patients are non-hispanic, and 'listhesis level' is only available for DS patients and missing
for all SPS patients.

The three operative treatment groups (surgery without fusion, one level fusion, and two or
more level fusion) were compared to the non-operative group with regards to response to
ODI question #9 to determine the impact of surgery on sexual function. Non-operative
treatment in this cohort is well described in SPORT triall?. Patients for whom sex-life was
not relevant were excluded from this analysis. Baseline demographic characteristics,
comorbidities, and health status measures of the four treatment groups were compared using
chi-square tests for categorical variables and analysis of variance (ANOVA) for continuous
variables.

Because of the crossover between the non-operative to operative treatment arms, analysis
was based on treatments actually received in the combined randomized and observational
cohorts. In the as-treated analysis, the treatment indicator was a time-varying covariate,
allowing for variable times of surgery. Times are measured from the beginning of treatment,
i.e. the time of surgery for the surgical group and the time of enrollment for the non-
operative group. Therefore, outcome measures prior to surgery were included in the
estimates of the non-operative treatment effect. After surgery, outcome measures were
assigned to the surgical group (based on what type of surgery was performed) with follow-
up measured from the date of surgery.

Patients that responded with options 2—6 indicated having sex-life related pain. The
percentage of patients who reported having sex-life related pain was compared across time
and across treatment groups (three operative groups and a non-operative group). In detail,
the repeated measures of pain with sex life (having sex-life related pain vs. sex-life
unchanged), a binary outcome, were analyzed via a longitudinal model based on generalized
estimating equations (GEE) with logit link function. The analysis was adjusted for age,
gender, race, diagnosis, marital status, depression, baseline stenosis bothersomeness, and
baseline pain with sex life. Outcomes between treatment groups at each time-point were
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compared using a Wald test. Across the four years of follow-up, overall comparisons of the
“area under the curve” between groups were made by using a Wald test. Computation was
done using SAS procedure PROC GLIMMIX. Statistical significance was defined as p <
0.05 based on a two-sided hypothesis test with no adjustments made for multiple
comparisons.

Relevance of sex life to SPS and DS patients

1235 patients were included to determine relevance of sex life. 366 (29%) of those patients
did not answer (n=12) or responded with response option 7, “Unable to answer or does not
apply to me” (n=354) were included in the NR group. 869 patients selected choices 1-6 for
the sex life question and were included in the SLR group. At baseline, 481 patients (55% of
SLR group, 39% of all patients) reported having some level of pain associated with their sex
life while 388 (45% of SLR group, 31% of all patients) reported having no pain with their
sex-life.

Table 1 shows the results of univariate analysis comparing the SLR and NR groups with
regards to baseline demographic characteristics, comorbidities, and health status measures.
Table 2 shows results from the multivariable model exploring factors influencing the
response of Not-Relevant. The SLR group was younger than the NR group (63.4 vs 69.7,
p<0.001). Patients that were older, female, unmarried, had 3 or more stenotic levels, and had
central stenosis were more likely to be included in the NR group.

Operative vs non-operative treatment and sex life

Of the 869 patients in the SLR group, 825 had at least 1 follow-up through 4 years. Forty
four patients were excluded as they did not have follow-up data on the sex question, leaving
825 patients that were included in the analysis comparing operative versus non-operative
treatment. 449 of these patients had SPS while 376 had DS. 294 patients underwent non-
operative management. 531 underwent operative management; 270, 192, and 69 patients
received decompression alone, one level fusion, or more than one level fusion,
respectively.10 Baseline demographic characteristics, comorbidities, and health status
measures according to treatments received are shown in Table 3.

Table 4 and Figure 1 show the percentage of patients in each treatment group reporting pain
related to sex-life through 4 years of follow up. The percentage of patients experiencing pain
with sex-life was higher for the operative treatment groups (although not statistically
different) compared to the non-operative group at baseline. At all follow up time points the
three operative groups had a lower percentage of patients reporting pain with their sex life
compared to the non-operative group (p<0.05 at all time points except between 2 or more
level fusion and non-operative at 4 years of follow up).

Discussion

This study assessed sex life function responses to patients with SPS and DS using responses
to the ODI and if the sex life function question was applicable (relevant) to patients with
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these conditions. The findings demonstrate that at baseline, sex life was relevant to the
majority of patients (71%) and 55% of these (39% of all patients) had at some pain affecting
their sex life. This is similar to previously reported rates of pain affecting sex life in patients
with low back pain.” Given the high rate of patients whose sex life is affected by pain, it is
an appropriate issue for the physician to address with their patient. Prior studies show that
only 41% of physicians routinely question patients with lumbar disc herniation about sexual
problems.! One reason for this may be due to the fact that surgeons are unaware of the
importance of sex-life for patients. The information presented here suggests that sex-life
function is relevant to patients with spinal pathology and should be addressed. The study did
identify a subset of patients for which sex-life was less likely to be applicable: patients who
were older, female and unmarried and with coexisting joint problems or hypertension.

The impact of operative intervention on improvement in pain related to sexual activity was
also assessed. At baseline, the operative groups had a higher percentage of patients with pain
related to sexual activity compared to the non-operative control group. Figure 1 shows a
drastic treatment effect of surgery by 3 months after surgery and improvement in pain
related to sex. The number of patients in operative group reporting pain with sexual activity
decreased to below 20% and remained in this range throughout 4 years of follow up. In
contrast, approximately 40% of patients in the non-operative group reported having some
level of pain with sexual activity throughout the follow up period. These findings are similar
to previously published reports. Berg et al showed that sex life improved significantly with a
decrease in low back pain after posterior lumbar fusion and total disk replacement.”
Hamilton et al showed that 40% of older patients with thoracolumbar fusion to the pelvis
had no or only mild sexual dysfunction.® In contrast to previously published reports, this is
the first study to include a large number of patients and include a non-operative control

group.

There are a number of limitations to the study, most notably; pain with sex life was
determined using one question from the ODI. The validity of the study would have been
improved by using a validated survey that more comprehensively addresses sexual function
and is able to assess differences across time. The method of assessing pain also did not
account for different severity of pain. Nonetheless, the study does show that fewer patients
report having pain related to sexual activity following operative management of DS and SPS
compared to non-operative treatment. The duration of the effect may be limited by several
factors including development of adjacent level pathology. Further studies are ongoing to
better characterize improvements in sexual function and activity following operative
treatment for DS and SPS. Another notable limitation is that a secondary analysis of the
SPORT data was used and not all patients were tracked at each follow up timepoint. Finally,
to determine whether or not sex-life is applicable or not, it was assumed that sex life was not
applicable for those that did not respond or selected, “Unable to answer or does not apply to
me.” This is a reasonable assumption to make, but the question does not definitively ask
patients if they are involved in sexual activity or how important their sex life is and this
supports the design of a prospective study to better understand spine related variables
affecting this fundamental function of life. Nonetheless, the findings suggest that sex life
questions are less applicable for older, female and unmarried patients and patients with
coexisting joint problems.
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Sex-life is a relevant consideration for 70% of patients enrolled in the SPORT study with DS
and SPS. Older, female and unmarried patients and patients with coexisting joint problems
or hypertension were more likely to state that sex-life did not apply to them. Compared to
the non-operative treatment group, fewer patients in the operative group reported pain
related to their sex life. Sex-life is a relevant consideration for the majority of patients with
DS and SPS; operative treatment leads to improved sex-life related pain.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
The percentage of patients reporting pain with sex life by treatment group at all follow up

time points, up to 4 years of follow up.
* p-value is time weighted average 4 years (area under the curve p-value).
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Table 1

Patient baseline demographic characteristics, comorbidities, health status measures, according to whether the
patient answered the ODI sex question at baseline.

Sex LifeNOT  Sex-Life P Value

relevant Relevant

(n=366) (n=869)"
Mean Age (SD) 69.7 (10.4)  63.4(10.8) <0.001
Female - no.(%) 276 (75%) 385 (44%)  <0.001
Ethnicity: Not Hispanic 357 (98%) 835 (96%) 0.27
Race - White 310 (85%) 729 (84%) 0.79
Education - At least some college 207 (57%) 594 (68%)  <0.001
Marital Status - Married 144 (39%) 698 (80%)  <0.001
Work Status <0.001

Full or part time 89 (24%) 345 (40%)

Disabled 31 (8%) 80 (9%)

Retired 200 (55%) 353 (41%)

Other 46 (13%) 91 (10%)
Compensation - Any 18 (5%) 71 (8%) 0.058
Mean Body Mass Index (BMI), (SD) 29.3(5.9) 29.4 (5.9) 0.92
Smoker 32 (9%) 81 (9%) 0.83
Comorbidities

Hypertension 186 (51%) 377 (43%) 0.02

Diabetes 57 (16%) 119 (14%)  0.44

Osteoporosis 54 (15%) 75 (9%) 0.002

Heart Problem 103 (28%) 184 (21%) 0.01

Stomach Problem 83 (23%) 189 (22%) 0.78

Bowel or Intestinal Problem 44 (12%) 85 (10%) 0.28

Depression 59 (16%) 109 (13%) 0.11

Joint Problem 233 (64%) 457 (53%)  <0.001

Other 141 (39%)  313(36%)  0.44
Symptom duration > 6 months 207 (57%) 522 (60%) 0.28
SF-36 scores, mean (SD)

Bodily Pain (BP) Score 33.2(19.5) 33.5(19.4) 0.82

Physical Functioning (PF) Score 31.2 (21.8) 36 (23.1) <0.001

Mental Component Summary (MCS) Score 49.1 (12) 50 (11.6) 0.22

Physical Component Summary (PCS) Score 28.7 (8.5) 30 (8.5) 0.016
Oswestry (ODI) (SD) 445 (17.7) 41(183)  0.002
Sciatica Frequency Index (0-24) (SD) 13.6 (5.6) 14 (5.7) 0.26
Sciatica Bothersome Index (0-24) (SD) 14.4 (5.6) 145 (5.7) 0.74
Back Pain Bothersomeness (0-6) (SD) 43(1.8) 4.1(1.8) 0.17
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Sex LifeNOT  Sex-Life P Value
relevant Relevant
(n=366) (n=869)"
Leg Pain Bothersomeness (0-6) (SD) 4.4 (1.7) 45 (1.7) 0.48
Satisfaction with symptoms - very dissatisfied 255 (70%) 594 (68%) 0.70
Problem getting better or worse 0.31

Getting better 29 (8%) 55 (6%)

Staying about the same 108 (30%) 289 (33%)

Getting worse 225 (61%) 514 (59%)
Treatment preference 0.29

Preference for non-surg 142 (39%) 322 (37%)

Not sure 83 (23%) 175 (20%)

Preference for surgery 139 (38%) 372 (43%)

Diagnosis 0.002

SPS 162 (44%) 472 (54%)

DS 204 (56%) 397 (46%)
Pseudoclaudication - Any 308 (84%) 711 (82%) 0.37
SLR or Femoral Tension 51 (14%) 166 (19%) 0.036
Pain radiation - any 279 (76%) 688 (79%) 0.28
Any Neurological Deficit 199 (54%) 477 (55%) 0.92
Reflexes - Asymmetric Depressed 97 (27%) 221 (25%) 0.75
Sensory - Asymmetric Decrease 92 (25%) 259 (30%) 0.11
Motor - Asymmetric Weakness 103 (28%) 220 (25%) 0.34
Listhesis Level 0.53

L3-L4 22 (6%) 35 (4%)

L4-L5 182 (50%) 362 (42%)

Stenosis Levels

L2-L3 80 (22%) 152 (17%)  0.086

L3-L4 198 (54%) 458 (53%)  0.70

L4-L5 352(96%) 807 (93%)  0.037

L5-S1 71 (19%) 159 (18%)  0.71
Stenotic Levels (Mod/Severe) 0.06

None 11 (3%) 27 (3%)

One 162 (44%) 442 (51%)

Two 126 (34%) 287 (33%)

Three+ 67 (18%) 113 (13%)

Stenosis Locations

Central 339 (93%) 753 (87%)  0.004

Lateral Recess 315 (86%) 734 (84%) 0.53
Neuroforamen 128 (35%) 322 (37%) 0.53
Stenosis Severity 0.082
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(n=366) (n=869)*
Mild 11 (3%) 27 (3%)
Moderate 130 (36%) 367 (42%)
Severe 225 (61%) 475 (55%)
Instability 14 (4%) 33 (4%) 0.89

Page 10

*
In total, 366 SPS/DS had missing ODI sex question at baseline, and 869 answered ODI sex question at baseline. Of the 869 patients, 825 had at
least 1 follow-up through 4 years. Forty four patients were excluded as they did not have follow-up data on the sex question, leaving 825 patients in

the outcomes study.
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Table 2

Logistic regression for variables predicting Sex life Not-Relevant at baseline (n=1235)

Oddsratio (95%

Variable B x2 P value Confidence Interval)
Intercept -7.1153 139.7617 <.001
Age 0.061 61.3713 <.001 1.06 (1.05, 1.08)
Female vs Male 1.4484 70.2827 <.001 4.26 (3.03, 5.97)
Divorced or Widowed or Unmarriedvs
Married 1.6624 116.2671 <.001 5.27 (3.9, 7.13)
Moderate or severe stenotic levels
Three+ vs zero or one 0.7557 10.68 0.001 2.13(1.35, 3.35)
Two VS zero or one 0.1448 0.6958 0.404 1.16 (0.82, 1.62)
Central stenosis vs No central stenosis 0.5295 3.8549 0.05 1.7 (1, 2.88)

Predictor variables:

Variables considered for entry into the model were listed in Table 1: age in years, gender, white race,
education, marital status, work status, compensation, Body Mass Index (BMI), smoking status, hypertension,
diabetes, osteoporosis, heart problem, stomach problem, bowel or intestinal problem, depression, joint
problem, other comorbidities, time since most recent episode, SF-36 Bodily Pain score, Physical Function
score, Mental Component Summary score, Physical Component Summary score, Oswestry Disability Index,
Stenosis Bothersomeness Index, Back Pain Bothersomeness scale, Leg Pain Bothersomeness scale,
satisfication with symptoms, problem getting better or worse, treatment preference, diagnosis,
pseudoclaudication, SLR or Femoral tension, pain radiation, any neurological deficit, reflexes, sensory, motor,
stenosis levels, moderate/severe stenotic levels, central stenosis, lateral recess location, neuroforamen
stenosis, stenosis severity. But 'ethnicity’ and 'listhesis level' were excluded because majority of patients are
non-hispanic, and 'listhesis level' is only available for DS patients and missing for SPS patients.
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