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Introduction: Spinal cord injury (SCI) is usually a sudden traumatic event and has a negative effect on sexual
function.

Aim: To evaluate the characteristics of sexual activity in men with SCI and identify predictors of being sexually
active and having a satisfactory sex life.

Methods: We assessed sexual activity profiles of men with SCI from a Brazilian tertiary rehabilitation center
from February to August 2012. All patients older than 18 years with SCI for longer than 1 year were invited to
participate. We analyzed age, time since SCI, patient age at SCI, employment status, partner status, completeness
of lesion, functional independence, urinary continence, and Sexual Health Inventory for Men (SHIM) score.

Main Outcome Measures: The SHIM was used to assess erectile function (EF). Satisfaction with sex life was
analyzed as a dichotomous variable. Predictors of an active and satisfactory sex life were identified using
univariable and multivariable analyses.

Results:We evaluated 295 men with mean age of 40.7 ± 14.5 years. Most patients had a complete SCI (65.1%)
and 159 (53.9%) were incontinent. The median SHIM score was 5 (interquartile range ¼ 0e16) and only 71
men (24.1%) had a SHIM score of at least 17. Of these men, 159 (53.9%) were sexually active. Only 63 men
(39.6%) were satisfied with their sex life after SCI. In univariable analysis, all variables were associated with an
active sex life. Those with a SHIM score of at least 17 had a greater likelihood of being sexually active (odds
ratio ¼ 116, 95% confidence interval ¼ 14e432). EF was the only parameter associated with a satisfactory sex
life (odds ratio ¼ 1.3, 95% confidence interval ¼ 1.2e1.4).

Conclusions: Most men with SCI were sexually inactive and/or dissatisfied with their sex life. Age, duration of
SCI, completeness of SCI, continence, having a partner, and good EF were identified as predictors of an active
sex life. However, only EF was a predictor of a satisfactory sex life. Gomes CM, Miranda EP, de Bessa J, et al.
Erectile Function Predicts Sexual Satisfaction in Men With Spinal Cord Injury. Sex Med
2017;5:e148ee155.
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INTRODUCTION

Spinal cord injury (SCI) has a known negative effect on
quality of life. It might have a specific detrimental effect on male
sexual function by affecting patients’ quality of life and inter-
personal relationships.1,2 Studies have shown that sexuality is a
key motivating factor in the lives of men with SCI.3e5 Among
the priorities of rehabilitation in men with SCI, sexual recovery
was considered the most important aspiration for paraplegic men,
followed by overcoming the desire for lower limb motor recovery
and recovery of bladder function.6 For tetraplegic subjects, sexual
rehabilitation was considered less important than recovery of
upper limb function.6

It is estimated that 35% to 80% of men become sexually
inactive after SCI.7,8 Erectile function and the ability to achieve
orgasm and ejaculation are impaired in most men with SCI.9e12

Satisfaction with sexual life also is decreased in most
individuals.7,9,13 Younger individuals14 and those with longer
time since SCI15 seem to have a better chance of being sexually
active. Factors such as level of injury and neurologic impairment7

and urinary and fecal control9,10 have been evaluated, with
different results. Other studies have shown that complications of
SCI such as pressure ulcers, spasticity, and pain and factors related
to a patient’s self-esteem also might decrease sexual activity.16,17

Although previous studies have reported the association
between sexuality and quality of life in men with SCI,18,19

satisfaction with sex life in that population has been poorly
evaluated.19 We believe it would be helpful for clinicians to
understand what the major factors are for recovery of sexual
satisfaction in this population. Previous studies have shown that
the characteristics of the relationship with the partner, the ability
to move, and body image seem to play an important role in
achieving a satisfactory sex life.4,20 Urinary continence also has
been considered important for sexual satisfaction in other
series.10,14,21 It is known that good erectile function is essential
for sexual activity and body image and that it can be severely
impaired in men with SCI. However, its importance among the
various determinants of sexual activity in men with SCI has not
been investigated. Moreover, studies evaluating erectile function
of men with SCI have not systematically used validated
instruments such as the International Index for Erectile Function
or the Sexual Health Inventory for Men (SHIM).22 In this study
we evaluated sociodemographic aspects and sex life characteristics
of men with SCI, with special focus on erectile function, to
identify predictors of satisfaction with sex life.
METHODS

Patient Population
In this cross-sectional study, we assessed the sexual function of

consecutive men with SCI from a tertiary rehabilitation center
from February to August 2012. All patients older than 18 years
of age with SCI for more than 1 year who presented for a routine
medical visit were invited to participate. The only exclusion
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criterion was the presence of associated traumatic brain injury
with confirmed cognitive impairment. We evaluated clinical and
demographic data such as age, SCI duration, SCI level, and
completeness of SCI based on the American Spinal Injury
Association Impairment Scale,23 urinary continence, bladder
management methods, and functional independence.

Urinary continence was defined as the absence of urinary leaks
and no use of pads or diapers in the past 30 days. The bladder-
emptying methods included spontaneous micturition, with or
without stimulation maneuvers, clean intermittent catheteriza-
tion, or use of an indwelling urethral or suprapubic catheter.
Patients using a condom catheter who did not perform
intermittent catheterization were included among those with
spontaneous micturition.
Sample Size Calculation
Before conducting our sample size calculation, we considered a

power of 80%, a precision of 5%, and a confidence interval (CI)
of 95%. Assuming that the approximate prevalence of an active
sex life in men with SCI was 25%, a minimum of 250
individuals would be required. To explore possible predictors of
sexual satisfaction with a two-sided significance level of 5%, we
aimed at recruiting 300 patients, which represent 20% more
than initially calculated. Consecutive eligible participants were
invited to participate in the study during their routine follow-up
appointments. Of the invited patients, only three did not agree
to participate and two were ineligible because they had cognitive
deficits secondary to traumatic brain injury. In total, we gathered
295 subjects, resulting in an acceptance rate of 99.0%.
Questionnaire Assessment
A trained research assistant interviewed participants alone

without the presence of the partner. This setup was chosen
because many patients lacked manual dexterity owing to the SCI
and to avoid partner interference on patients’ scoring. All
patients completed the Functional Independence Measure (FIM)
questionnaire, which assesses self-care components (food, per-
sonal hygiene, bathing, dressing, and using the toilet), sphincter
control (urinary function and defecation), mobility (transfers to
bed, toilet, bathroom, and wheelchair, mobility chair wheels, or
walking), communication (including comprehension and
expression), and social cognition (social interaction, problem
solving, and memory). Each item is scored on a seven-point
Likert scale, where 1 indicates total dependence and 7
indicates complete independence. The total FIM score ranges
from 18 to 126.

Patients completed a structured questionnaire containing
items about the frequency and modalities of sexual relations,
ability to achieve orgasm and ejaculation, and use of phospho-
diesterase type 5 (PDE-5) inhibitors. Those who reported not
having any kind of sexual activity with a partner in the past 12
months were considered sexually inactive. We considered



Table 1. Characteristics of spinal cord injury and functional
independence

n (%)

Injury level
Cervical 129 (44)
Thoracic 133 (45)
Lumbar 33 (11)

AIS classification
A 192 (65)
B 33 (11)
C 27 (9)
D 34 (12)
E 9 (3)

Trauma mechanism
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partnered those individuals who reported being involved in a
romantic relationship regardless of civil status.

Patients also completed the SHIM, which contains five
questions rated on a five-point Likert scale, with lower values
representing worse erectile function. The SHIM includes four
items exploring erectile function in addition to a single item on
intercourse satisfaction. Erectile function was categorized as no
erectile dysfunction (ED; SHIM score > 22), mild ED (SHIM
score ¼ 17e21), moderate ED (SHIM score ¼ 8e16), or severe
ED (SHIM score < 7).24 Satisfaction with sexual life was
assessed through specific questioning using a Likert scale from
0 to 5, with 0 indicating “very dissatisfied” and 5 indicating “very
satisfied.” Individuals who reported being satisfied or very satis-
fied were considered to have a satisfactory sex life.
Fall 84 (28)
Gunshot 65 (22)
Motorcycle accident 53 (18)
Car accident 43 (16)
Dive 25 (8)
Pedestrian vs car accident 15 (5)
Others 10 (3)

Functional independence (FIM score)* 101 (70e114)

AIS¼American Spinal Injury Association Impairment Scale; FIM¼ Functional
Independence Measure.
*Median (interquartile range).
Statistical Analysis
Numerical variables were described by measurements of cen-

tral tendency (mean or median) and the respective dispersion
measurements. Categorical variables were described by their
absolute values, percentages, or proportions. To compare the
differences of continuous variables, we used the Student t-test or
the Mann-Whitney test. For comparison of categorical data, we
used the c2 test. Univariable and multivariable analyses were
performed to identify predictors of sexual activity. The associa-
tion between independent and dependent variables was deter-
mined using bivariate analysis to obtain the odds ratio (OR) and
95% CI. Significant independent variables were chosen through
the likelihood ratio test for adjusting the multivariate logistic
model. The final logistic model was selected according to the
Akaike information criterion. Predictor variables were included
in multivariate analysis after significance was found in univariate
analysis and included patient age, time since SCI, patient age at
SCI, partner status, completeness of lesion, functional indepen-
dence, urinary continence, and SHIM score. P values less than
.05 were considered significant and 95% CIs were used as a
measure of the accuracy of the results. Analyses were performed
using GraphPad Prism 5.0.3 (GraphPad Software, San Diego,
CA, USA).
Table 2. Sex life characteristics of men before and after spinal cord
injury

Before, n (%) After, n (%) P value

Sexually active 289 (97.9) 159 (53.8) <.001*
Monthly frequency

of sexual activity
<.001†

>4 229 (77.6) 43 (14.5)
1e4 50 (16.9) 52 (17.6)
<1 10 (3.4) 64 (21.7)

No intercourse 6 (2.0) 136 (46.2)
Capable of orgasm 284 (96.4) 105 (35.6) <.001*
Capable of ejaculation 288 (97.6) 61 (20.7) <.001*

*By Fisher exact test.
†By c2 test.
RESULTS

Study Population
A total of 295 men with a median age of 40.7 ± 14.5 years

were evaluated. The median time since SCI was 3.6 years
(interquartile range [IQR] ¼ 1.6e7.0). The median age at time
of injury was 31.3 years (IQR ¼ 22.7e45.4). SCI characteristics
are listed in Table 1. Of these subjects, 136 (46.1%) were
sexually inactive and 159 (53.9%) were sexually active. Sexual
activity profiles are presented in Table 2. In our sample, 68.9%
of sexually active patients were partnered, whereas 43.4% of
inactive patients had a stable relationship. Of participants, 159
(53.9%) were continent and 136 (46.1%) were incontinent. For
the bladder-emptying method, 201 (68.1%) performed
intermittent catheterization, 83 (28.1%) had spontaneous
micturition, and 11 (3.8%) used an indwelling urethral catheter.
Sexual Activities
For sexual modalities, 150 patients (50.8%) reported vaginal

intercourse, 62 (21%) received oral sex, 18 (6.1%) practiced
insertive anal sex, and 12 (4%) reported partnered masturbation.
Of sexually active subjects, 33 (20.7%) could ejaculate and 56
(35.2%) could achieve orgasm and 63 (39.6%) considered their
sexual life as satisfactory.

The median erectile function score as assessed by the SHIM
was 5 (IQR ¼ 2e16). The median SHIM score in sexually active
men was 15 (IQR ¼ 9e21, P < .001). Only 71 men (24%) had
Sex Med 2017;5:e148ee155



Table 3. Distribution of different variables according to sexual
satisfaction

Sexually active

Satisfied
(n ¼ 63)

Dissatisfied
(n ¼ 96) P value

Age (y) 36.9 ± 10.9 40.5 ± 13.9 .08*
Median age at SCI (y) 27.8 29.6 .60†

Time since SCI (mo) 6.1 4.6 .17†

Partnered (yes or n) 65% 69% .50‡

Cervical level (yes or no) 36% 42% .62‡

AIS A classification 56% 56% 1.00‡

Median FIM score 108 106 .81†

Continent (yes or no) 66% 53% .10‡

Median SHIM score 19 12 <.001†

AIS¼American Spinal Injury Association Impairment Scale; FIM¼ Functional
Independence Measure; SCI ¼ spinal cord injury; SHIM ¼ Sexual Health
Inventory for Men.
*By Student t-test.
†By Mann-Whitney test.
‡By Fisher exact test.

Table 4. Univariable and multivariable analyses of factors
associated with an active sex life

OR (95% CI) P value

Univariable analysis
Age* (per year increase) 0.94 (0.92e0.96) .04†

Age at SCI* (per year
increase)

1.1 (1.02e1.9) <.001‡

Time since SCI* (per year
increase)

1.1 (1.01e1.9) <.001‡

AIS A classification
(vs B, C, D, E)

0.4 (0.2e0.6) <.001§

Preservation of continence
(yes or no)

1.8 (1.1e2.8) .01§

Partnered (yes or no) 2.8 (1.8e4.5) <.001§

FIM score* (per 10-point
increase)

1.1 (1.01e1.2) .01‡

SHIM score � 17 (yes or no) 116 (14.4e432.5) <.001‡

Multivariable analysis
Age* (per year increase) 0.93 (0.92e0.97) <.001
Age at SCI* (per year
increase)

1.2 (1.1e1.3) <.001

AIS A classification
(vs B, C, D, E)

0.7 (0.5e0.9) .02

Preservation of continence
(yes or no)

1.9 (1.2e2.6) .01

Partnered (yes or no) 1.9 (1.2e3.2) .01
SHIM score � 17 (yes or no) 105 (17.89e337.15) <.001

AIS¼ American Spinal Injury Association Impairment Scale; CI¼ confidence
interval; FIM ¼ Functional Independence Measure; OR ¼ odds ratio;
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a SHIM score of at least 17. One hundred ten men (37.2%)
reported using a PDE-5 inhibitor including 58 (19.6%) who
reported significant improvement of erection, 28 (9.4%) who
had little improvement, and 14 (4.7%) who did not observe any
benefit. Only 10 men (3.3%) reported regular use of intra-
cavernosal injections and 3 (1%) had undergone penile implant
surgery.
SCI ¼ spinal cord injury; SHIM ¼ Sexual Health Inventory for Men.
*Continuous variable.
†By Student t-test.
‡By Mann-Whitney test.
§By Fisher exact test.
Predictors of Sexual Activity and Satisfaction
Patients’ characteristics according to sexual satisfaction status

are demonstrated in Table 3. In univariable analysis, all of the
following were associated with an active sex life: patient age, time
since SCI, patient age at SCI, partner status, completeness of
lesion, functional independence, urinary continence, and SHIM
score. Of these variables, only employment status was not asso-
ciated with sexual activity at univariate analysis because only
seven patients (2.3%) were actively employed at the time of
inquiry. All variables remained significant at multivariable anal-
ysis. Those with a SHIM score of at least 17 had a greater
likelihood of being sexually active (OR ¼ 116, 95% CI ¼
14e432, P < 0.001) compared with men with moderate to
severe ED (SHIM score < 17; Table 4).

Erectile function measured by the SHIM score and regarded as
a continuous variable was the only parameter associated with
satisfaction with sexual life at multivariate analysis (OR ¼ 1.3,
95% CI ¼ 1.2e1.4), indicating that for each point of
improvement on the SHIM score, there was a 30% increase in
the likelihood of having a satisfactory sex life. Men with SHIM
scores of at least 17 had an increased chance of being satisfied
with their sex life (OR ¼ 3.9, 95% CI ¼ 1.6e5.9, P < .001)
compared with men with moderate to severe ED (SHIM score
< 17). Figure 1 illustrates the difference in SHIM scores when
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comparing dissatisfied with satisfied subjects. Of sexually active
patients, 98.5% had a SHIM score higher than 11. In addition,
99% of patients (all except one) with minimal or no ED (SHIM
score � 17) were sexually active.
DISCUSSION

In this cross-sectional study, we evaluated the sexual function of
men with SCI with special attention to the predictors of sexual
activity and satisfaction. As expected, we found that sexual
dysfunction was highly prevalent among men with SCI. Most men
with SCI were sexually inactive and/or dissatisfied with their sex
life. Age, duration of SCI, incomplete lesion, urinary continence,
partner status, and erectile function were identified as predictors of
an active sexual life. Importantly, however, only erectile function
was predictive of satisfaction with sexual life. Erectile function in
men with SCI was very important as shown by the greatly
increased likelihood of men with a SHIM score of at least 17 being
sexually active (OR ¼ 116) and satisfied (OR ¼ 3.04).

The prevalence of sexual dysfunction was high and almost half
the subjects (46.1%) were sexually inactive. In Brazilian



Figure 1. Distribution of SHIM scores according to satisfaction
with sex life. Error bars correspond to interquartile range.
NSSL ¼ non-satisfactory sex life; SHIM ¼ Sexually Health
Inventory for Men; SSL ¼ satisfactory sex life.
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individuals without SCI, Moreira et al25 evaluated 1,332 men and
described their sexual behavior profile. In that study, 15.4% of
patients were younger than 25 years, 41% were 26 to 40 years
old, 34.2% were 41 to 60 years old, and 8.4% were older than 61
years. Despite the older mean age of this studied population, the
prevalence of sexually inactive men was 4.9%, much lower than
that observed in our population of men with SCI. The prevalence
of moderate to severe ED was 75.9% in our study in contrast with
46.1% in the general Brazilian population. Anorgasmia was re-
ported in 64.4% of our patients, much higher than the 6.7% rate
observed for those 26 to 40 years old in the general population. In
addition, 21.3% of men with SCI in our sample considered their
sex life satisfying compared with 94.2% in the general population
in a similar age group. Comparisons of these reported variables in
Brazilian men with and without SCI are presented in Table 5.
Anorgasmia (65%) and anejaculation (80%) rates in our study
were higher than those in most studies of the SCI population.
Reported rates of anorgasmia vary from 35% to 65% and
anejaculation varies from 48% to 56% in men with SCI.7,12,26,27

We believe that part of this difference is due to the orgasm and
ejaculation definitions used in the different studies. Despite the
high rates of anejaculation and anorgasmia in our patients, these
variables were not associated with satisfaction with sexual life.

For ED treatment, less than half of our patients received some
form of therapy. A total of 110 men (37.3%) received oral
Table 5. Comparison of sexual function in patients with and
without spinal cord injury in Brazil

General population25 Study population

Sexually active 95.1% 53.9%
Moderate to severe ED 46.1% 75.9%
Anorgasmia 6.7% 64.4%
Satisfaction with sex life 94.2% 21.3%

ED ¼ erectile dysfunction.
PDE-5 inhibitors, 10 (3.4%) had used intracavernosal injection
therapy, and 3 (1.0%) received penile implants. Among those
who were treated with PDE-5 inhibitors, only 14 (12.7%) did
not observe any benefit, which confirms the good response to
medication in this population and is consistent with other reports
in the literature.11,28e30 Controlled trials and systematic reviews
have shown that the response rates to that medication are almost
90%.31,32 Because there is sound evidence in the literature
demonstrating the efficacy and safety of PDE-5 inhibitors and
other types of non-surgical treatment in men with SCI, we found
it surprising that only a few patients had access to any sort of ED
treatment. This fact might indicate that more attention should
be addressed to this population of men with SCI and medical
care providers. It has been demonstrated the sexual education
and rehabilitation in patients with SCI can improve overall
satisfaction and quality of life.33

Age, time since SCI, incomplete injuries, urinary continence,
having a partner, and erectile function have been evaluated in
other studies assessing sexual activity in men with SCI and have
been associated with sexual activity. Younger individuals in the
general population have more intense sexual activity,25 which is
apparently evident in men with SCI.10,14 The magnitude of
neurologic impairment also is consistently associated with sexual
activity and patients with more severe injuries usually have lower
rates of sexual activity.7,12 Urinary continence also is routinely
identified as an important factor for sexual activity.4,9,10,14 In our
study, the chance of a continent individual to be sexually active
was almost two times higher than that of an incontinent subject.

Being in a relationship has great relevance in various aspects of
the emotional and sexual life.4,5 In our population, men with
SCI who were partnered were almost twice as likely to be sexually
active as non-partnered individuals. In contrast, Sale et al21

reported lower levels of sexual satisfaction in people with SCI
who were married than in single subjects. They hypothesized
that concerns of the individual with SCI about the partner’s
sexual satisfaction might explain this questionable finding.

Quality of erection was the only factor associated with satis-
faction with sexual life in our study. Studies of individuals
without SCI have reported this association, but it had never been
tested in men with SCI.34,35 Phelps et al20 evaluated 50 men
with SCI and found that sexual satisfaction was associated with
partner satisfaction, quality of personal relationships, and sexual
desire. However, erectile function did not correlate with sexual
satisfaction. Reitz et al4 evaluated sexual activity and quality of
life of 47 men with SCI and found that erectile function was not
a predictor of sexual satisfaction. These studies included relatively
small numbers of patients who completed exclusively subjective
questionnaires rather than validated instruments to assess sexual
and erectile function. In our review of the medical literature, only
one epidemiologic study used a validated questionnaire for the
evaluation of ED in individuals with SCI.24 The investigators
used the SHIM questionnaire to evaluate ED as a determinant of
psychological stress in 40 men with SCI and found that ED has a
Sex Med 2017;5:e148ee155
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relevant impact. To our knowledge, we have shown for the first
time the relation between erectile function measured by a vali-
dated questionnaire and sexual satisfaction in men with SCI.
Although erectile function is very important for sexual activity
and satisfaction, 25% of men with good erections were dissat-
isfied with their sexual life. This is much higher than the rate of
sexual dissatisfaction among men in the general population,
which is only approximately 5%.25 Inversely, we observed that
some patients with severe ED or who were sexually inactive re-
ported good levels of satisfaction with their sex life. These dis-
parities could due to factors such as the relationship with the
partner, changing interests and priorities, and aspects related to
body image. Although urinary continence has been associated
with greater sexual satisfaction,10,14 we could not confirm this
association. We did find that continent men were more likely to
be sexually active, but they did not have higher rates of satis-
faction with sexual life.

We used the SHIM cutoff value of at least 17 in our analysis
because many investigators have used this value in other
populations.36 This finding highlights the central importance of
erectile function in the determination of sexual activity as
opposed to other factors such as level of injury, characteristics of
the relationship with the partner, the ability to move, and self-
esteem, among others, as demonstrated by previous studies.11,16
Study Limitations
One limitation of this study is the cross-sectional design in

which information before SCI might have recall bias. Another
limitation is the fact that most of the information was
obtained exclusively from validated questionnaires and structured
interviews, which can influence the answer because of the limited
number of options. More than a limitation of this study, this is a
universal limitation of this type of study, which could explain
occasional the discrepancies in the findings. For this reason,
many experts also recommend the combined use of qualitative
instruments.37 However, we used non-validated instruments for
the evaluation of sexual satisfaction. We share the understanding
that validated instruments should be always encouraged in the
field of sexual medicine and the use of non-validated structured
questionnaires should be kept to a minimum.

Individuals who did not perform vaginal penetration, anal sex,
or oral sex were considered sexually inactive. That includes in-
dividuals who performed solo masturbation but did not have a
partner, which might be considered a narrow definition of sexual
activity and could overestimate our numbers. Moreover, we did
not evaluate foreplay activity, which could contribute to sexual
satisfaction without sexual activity. Further, we did not include
aspects related to pain. Studies have estimated 25% to 95% of
individuals with SCI experience pain at some point during the
initial hospitalization and/or after discharge and that it might
influence sexual activity.3,38,39 We considered that the inclusion
of this analysis and its possible associations might be a con-
founding factor and draw the attention from our main focus.
Sex Med 2017;5:e148ee155
CONCLUSIONS

Sexual dysfunction is highly prevalent in men with SCI. In
this analysis most men with SCI were sexually inactive and/or
dissatisfied with their sex life. Age, duration of SCI, completeness
of spinal cord lesion, being continent, having a partner, and good
erectile function were identified as predictors of an active sex life.
However, only erectile function was predictive of satisfaction
with sex life.
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