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Abstract
Study design A narrative review describing various components of sexual dysfunction in men with spinal cord injury (SCI),
as well as addressing potential therapeutic approaches.
Objectives Restoration of sexual function is considered one of the most important health priorities for individuals with SCI.
The purpose of this review is to provide information regarding the factors that are less appreciated when considering changes
to sexual function in men with SCI. We also propose therapeutic approaches, with a focus on lifestyle modifications, which
have been shown to improve sexual function.
Methods A literature search was performed and limited evidence for therapeutic approaches in individuals with SCI was
supplemented by consistent findings from the able-bodied population.
Results We evaluated the less addressed factors known to contribute to sexual dysfunction in men with SCI, including
hormonal influences (i.e., testosterone deficiency, thyroid hormone, and cortisol), psychological factors (i.e., pain, fatigue,
depression, and body image), and secondary SCI complications (i.e., urinary tract infection, pressure sores, and autonomic
dysreflexia). To address these factors beyond standard medical treatments for sexual dysfunction, options include physical
activity/exercise, diet, and specific medications for symptom relief (i.e., testosterone replacement therapy and selective
serotonin reuptake inhibitors for depression).
Conclusions Physical activity’s potential application, efficacy across multiple aspects of sexuality, and the lack of side
effects, suggests that long-term exercise is a viable solution to directly or indirectly improve sexual function in males with
SCI. Diet and supplemental medications may further promote body composition changes, which more broadly affect
sexuality.

Introduction

Spinal cord injury (SCI) is a devastating condition that
can lead to pervasive medical complications. A systematic
review of 24 studies, revealed sexual dysfunction (SD) to
be a major functional priority for individuals with SCI,
irrespective of the neurological level and completeness of
injury [1]. Seminal survey data from over a decade ago
highlighted sexual function as a top priority for persons
with paraplegia above walking, bladder and bowel func-
tion, and pain, and the second top priority behind hand
and arm function for quadriplegics [2]. Such sentiments
are closely echoed in the recent North American Spinal
Cord Injury Consortium Report from the SCI 2020 Panel
and Consumer Survey, with the majority of survey
respondents agreeing that restoring sexual function is
important to them [3]. Worryingly, sexual function was
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found to be the area of greatest unmet need for persons
with SCI [4].

There is often a focus on the neurological injury itself as
the predominant factor for SD in men following SCI.
However, SD can also be due to a combination of diverse
factors such as hormonal abnormalities, psychological
issues, and secondary SCI complications. Furthermore, the
“accelerated aging” effect observed in individuals following
SCI [5] contributes toward SD. The purpose of this review
is to highlight these aforementioned components of SD in
men with SCI, with a particular emphasis on relevant fac-
tors for sexuality which are less considered or appreciated
by health care professionals. Possible treatment strategies
(i.e., lifestyle factors and medications) to improve sexual
function are suggested, drawing upon evidence from able-
bodied individuals where relevant.

Overview of neurological SD in males with
SCI

Erectile dysfunction (ED; defined as issues with sustaining
and maintaining a reliable erection), impaired ejaculation,
and the lack of orgasmic ability, which are predominately
secondary to altered somatic and autonomic control, are the
most common sexual complaints in men following SCI. The
severity of these SDs reflect the level and completeness of the
lesion [6]. SD also leads to sexual distress and even com-
plications with fertility [6]. Different treatment options are
available for men with SCI to address certain dysfunctions:
for example, ED can be pharmacologically managed with a
phosphodiesterase type V inhibitor (PDE5i), such as silde-
nafil [7, 8] and ejaculation can be promoted by the sym-
pathomimetic midodrine [9] and/or penile vibrostimulation
(PVS) [10]. PVS, along with electroejaculation (EEJ) are two
sperm retrieval options used to pursue the potential of bio-
logical fatherhood following SCI [6]. However, the intense
stimulus of PVS and EEJ can invoke autonomic dysreflexia,
especially in men with cervical injuries [11]. Since the role of
neurological impairment in sexual function in men with SCI
has been previously described in detail elsewhere [6], this
review will focus on less appreciated components that
negatively impact sexual function following SCI.

Other components of sexuality

Hormonal changes in men with SCI

Testosterone

The hypothalamic pituitary gonadal (HPG) axis is the main
regulator of the male sexual and reproductive system.

Specifically, testosterone is a principle male sex hormone
that is involved in bone and muscle growth [12], metabo-
lism [13], visceral fat control [14], and sexual function
[15, 16]. Hypogonadism is variously defined as a total
serum testosterone level of <8–10 nmol/L [17] (~equivalent
to <300 ng/dL) with sexual, psychological, and somatic
symptoms that typically respond to exogenous testosterone
replacement [18]. However, there is controversy regarding
this definition of hypogonadism and some testosterone
guidelines indicate a trial of testosterone therapy may be
indicated for those with levels between 8 and 12 nmol/L in
the presence of substantial symptoms [17]. The sexual
symptoms of low testosterone levels include decreased
libido and reduced nocturnal erections and ejaculate volume
[19], and delayed ejaculation in the able-bodied population
[20]. Low testosterone is also associated with depressive
symptoms [21], which can influence sexual function in men
(see below “Psychological issues and body self-image”
section). Testosterone therapy may also modulate depres-
sive symptoms in men with concomitant hypogonadism and
depression [22].

In able-bodied individuals, the prevalence of hypogo-
nadism increases with age, from 2.3% (in 20–29 age group)
to 24.9% (in 70+ age group) [23]. In comparison, the
majority of studies found low testosterone levels to be
substantially more common in males with SCI than able-
bodied controls [24–28]. Low testosterone levels are seen
more frequently and at a younger age in men with SCI as
compared with their able-bodied counterparts [24]. Younger
men with SCI (18–45 years of age) have a 25% prevalence
compared with 6.7% in similarly aged men without SCI
[29]. Furthermore, the prevalence rises to 32.6% in men
with SCI who also experience ED [29]. However, in the SCI
population, it is challenging to determine if these clinical
features (especially low sex drive, low mood, and fatigue)
are due to the effect of the neurological injury itself or low
testosterone levels, or an additive effect of both. One study
demonstrated that low sexual desire was an independent
predictor of low testosterone levels in men with chronic
SCI [30].

Duration, level and completeness of injury can all affect
testosterone levels after SCI. In acute SCI, the prevalence
ranges from 69–83% whereas in chronic SCI, the pre-
valence ranges from 10–46%, likely reflecting the known
gradual recovery of testosterone levels after acute injury or
illness [31, 32]. While two studies indicated that males with
tetraplegia had a higher prevalence of lower total testos-
terone levels than males with paraplegia [31, 33], two
additional studies showed similar testosterone levels
between injury classifications [24, 34]. One study found no
significant difference in testosterone levels between
incomplete or complete subdivision of each neurological
classification [34]. However, the authors suggested a larger
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sample size may reveal lower testosterone levels for men
with incomplete paraplegia, due to the potential alteration of
the HPG axis resulting from lower motor neuron injuries
[34]. The prevalence of low testosterone in this population
is summarized in Table 1.

Although the etiology for low testosterone levels in men
with SCI has not been explicitly clarified, the interplay
between endocrine and metabolic systems should be con-
sidered. Specifically, hypogonadism in able-bodied indivi-
duals is often associated with metabolic disorders such as
type-2 diabetes mellitus (T2DM) and metabolic syndrome
(MetS), both well recognized in the etiology of SD [35].
Furthermore, the prevalence of T2DM in individuals with
chronic SCI is 20% (notably three times higher than the
general population [36]) and MetS is also elevated in
individuals with SCI (~57%) [37]. Lower testosterone has
been associated with higher Framingham risk scores,
increased percent body fat, lower serum high density lipo-
protein cholesterol, higher levels of inflammatory bio-
markers (C-reactive protein and interleukin-6), and higher
insulin resistance in men with SCI [38]. Therefore, low
testosterone may contribute to increased cardiometabolic
risk commonly observed in this population. In able-bodied
individuals the association between metabolic disorders and
hypogonadism is multidirectional; low testosterone levels
can contribute to adipose tissue accumulation and insulin
resistance [39, 40] and visceral adiposity can lead to low
testosterone levels [41, 42]. In males with SCI, Barbonetti
et al. reported that body mass index (BMI) was inversely
associated with testosterone concentrations, explaining 9%
of the variability in testosterone levels [30]. High BMI is a
also a risk-factor for metabolic diseases like MetS and
T2DM [43]. In summary, low testosterone levels are more
prevalent in males with SCI than able-bodied men, with
etiology suspected to be of both central and testicular origin,
and tightly associated with concurrent metabolic disorders
that are prevalent in men with SCI [36].

Other hormones

In the able-bodied population, hypothyroidism is a condi-
tion that is confirmed by elevated basal serum thyroid-
stimulating hormone (TSH) and reduced triiodothyronine
(T3) and thyroxine (T4). Hypothyroidism is associated with
decreased sexual desire and an impaired ejaculatory reflex
[44], as well as ED [45]. In individuals with chronic SCI,
isolated low T3 level has been shown in 23% [46, 47],
similar to 24% of individuals with acute heart failure [48].
This condition is called “low T3 syndrome”, and is asso-
ciated with traumatic stress and critical illness, with the
hypothesis that the conservation of energy leads to
decreased basal metabolic rate during a time of negative
caloric balance. In such patients, T3 usually normalizes Ta
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after time, but this phenomenon often persists after SCI
[46]. It is unknown whether sustained low T3 syndrome
specifically would have a similar effect on sexuality as
hypothyroidism. Moreover, the majority of men with SCI
showed an abnormal response to hypothalamic releasing
hormones (thyrotropin-releasing hormone), implicating a
possible abnormality in central neurotransmitters after SCI
[49]. These findings accentuate the need to clarify the effect
of variable levels of T3 on components of sexuality after
SCI. Interestingly, one study in men with SCI found that
TSH and cortisol did not vary between a low testosterone
group and normal testosterone group, suggesting that
hypogonadism is not associated with the thyroid nor cortisol
hypothalamic pituitary adrenal axis [33]. However, T3 was
not measured in this study, therefore its specific association
with testosterone remains to be elucidated.

Elevated concentrations of cortisol (hypercortisolemia)
are linked with reduced libido in the able-bodied population
[50]. The appropriate neuroendocrine response to a stressor
such as traumatic SCI would include the dramatic elevation
of cortisol and the loss of circadian rhythm, yet markers of
cortisol and circadian rhythm typically return to normal
levels within 6 months of injury [51]. However, incon-
sistency exists in the literature regarding cortisol levels in
individuals with chronic SCI compared with able-bodied
controls. One study found elevated mean plasma cortisol in
an SCI group (n= 18) compared with able-bodied controls
(n= 18) [52], while a smaller cohort study found no sig-
nificant difference between mean morning cortisol levels of
SCI group (n= 9) and control group (n= 9) [53]. Further
research with larger sample sizes is necessary to determine
an effect of cortisol on sexual function in men with
chronic SCI.

Other factors that affect sexual function

Psychological issues and body self-image

Like in the able-bodied population, psychological issues
such as depression, post-traumatic stress disorder [52],
performance anxiety [53], and negative body image, can
affect sexual function in men with SCI [54]. A bidirectional
association often exists between SD (i.e., ED and decreased
sexual libido) and depression in able-bodied individuals
[55]. Depression is common in the SCI population, with a
meta-analysis reporting a 22.2% (data combined across
19 studies) prevalence rate of clinically diagnosed symp-
tomatic depression [56].

SD is reported to be prevalent in able-bodied individuals
with chronic pain, which is also predicted by depression and
pain duration [57]. Fatigue is a common issue in the SCI
population, with a prevalence rate between 25 and 57%
[58–61]. Specifically, fatigue is positively associated with

pain and negatively associated with high mood in SCI
cohorts [59, 62]. Chronic pain, ranging from nociceptive to
neuropathic pain, is also a common secondary complication
after SCI with overall pain prevalence estimated to
be around 61% (±20%), data pooled from 82 studies [63].
Moreover, in a longitudinal SCI-cohort study, pain and poor
mood were found to have a strong relationship [64], further
emphasizing pain’s interplay with other psychological out-
comes that affect sexual function.

Finally, when negative body image exists in the able-
bodied population, the decreased frequency of sexual
activity and avoidance of sexual behavior is observed [65].
A distorted and/or negative body image is a frequent pre-
sentation in individuals with SCI who experience a drasti-
cally altered body composition after the injury [66].
Interestingly, in a longitudinal cohort study conducted
during inpatient rehabilitation, body image after SCI was
found to explain part of the variance in depression during
the program [67]. While outside the scope of this review, it
is important for clinicians to also consider premorbid fac-
tors, such as personality issues, resiliency, communication
skills, prior sexual experiences, and/or SDs and how these
influence the capacity to allow for sexual reintegration after
injury [68]. In younger men with SCI, it is possible that pre-
injury sexual experience and attitudes may be key moti-
vating factors prompting engagement in modifiable lifestyle
behaviors.

Secondary complications of SCI and sexual functions

Due to secondary SCI complications, sexual activity can be
socially constrained, and is often planned rather than
spontaneous, further reducing enjoyment. Men with neu-
rogenic bladder and bowel worry about the chance of
bladder and bowel incontinence, this plus various catheter
issues and associated odors not only provide physical bar-
riers to sexual activities but also involve social incon-
venience and embarrassment. The time required and
inconvenience of a bowel protocol can interfere with sexual
opportunities [69]. Similarly, pressure sores, restricted
mobility and autonomic dysreflexia, can further complicate
sexual opportunities and interest.

Pressure sores, produced by constant contact to a surface,
are prevalent in 23–33% of the SCI population [70, 71].
They are most commonly seen in the gluteal-sacral region
from wheelchair sitting [72], but certain sexual positions
that place extensive weight on a particular body part, or skin
friction during sexual activity, can increase the risk of
pressure sore development. The presence of pressure sores
(or other medical issues such as urinary tract infections)
may hinder some sexual reflexes, such as ejaculation [6].
Mobility is also compromised after SCI, especially in
individuals who do not retain any motor function in their
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lower extremities and/or have impaired hand function (i.e.,
higher-level motor-complete injuries). Consequently, men
with SCI often have problems with sexual positioning and
balance that require either upper extremity strength and/or
abdominal or lower extremity motor control.

Sexual activity (including genital arousal, sexual activ-
ities, and especially ejaculation and orgasm) can induce an
episode of autonomic dysreflexia (AD) in men and women
with SCI [73, 74] and severe AD can often prohibit con-
tinued sexual activity. Interestingly, mild to moderate AD in
some men with SCI correlates with pleasant arousal and can
even be interpreted as an orgasmic release [10]. However,
severe episodes of AD can result in devastating cere-
brovascular consequences (i.e., hemorrhagic stroke) and in
some instances can be fatal [75, 76]. This highlights the
clinician’s responsibility to identify and inform SCI patients
of their individualistic triggers (which includes sexual
activity) for AD during rehabilitation.

Medications can also affect sexual function. For exam-
ple, selective serotonin reuptake inhibitors for depression
may cause SD as a side effect [77], intravesicular botulinum
toxin can lead to decreased seminal volume (but is bene-
ficial to semen quality by reducing bladder infections) [78],
antispasmotics can reduce sexual reflexes, and opioids for
chronic pain can lower testosterone levels [79]. Therefore,
careful management of comorbid mood disorders, pain
management, and pharmaceutical treatment strategies are
warranted to further prevent SD in individuals with SCI.

Treatment

Blood pressure control

The prevention and reduction of AD in men during sexual
activity can be aided by knowing when AD is accelerating
and stopping activity, sitting up, and lowering the legs. A
portable blood pressure (BP) cuff during sexual activities
can provide valuable information on the extent of BP
changes, as symptoms may not correlate with blood pres-
sure elevation (silent AD) [6]. A recent systematic review
emphasized the effectiveness of nifedipine to prevent AD
during sperm retrieval procedures in males with SCI (10).
Conversely, midodrine (often used to treat hypotension and
promote ejactulation in men with SCI) has concerns due to
its long-term cardiovascular risks in able-bodied population
[80] and the fact that it diminishes lactate-induced testos-
terone release in preclinical models [81].

Testosterone replacement therapy (TRT)

TRT has been shown to improve SD in able-bodied indi-
viduals [82, 83], but has been insufficiently studied in men

with SCI. Different types of testosterone administration
include intramuscular injections, oral pills, pellets implanted
subcutaneously, topical transdermal gels, patches, and nasal
gel applications [84]. TRT has previously been advocated as
a viable strategy to improve lean body mass and reduce fat
mass in men with SCI [85]. However, exogenous testos-
terone supplementation is known to decrease sperm pro-
duction in the able-bodied population due to the suppression
of gonadotropin release [86]. Promising initial data with a
nasal application of TRT (i.e., Natesto) demonstrated that
gonadotropins remained in the normal range and had a
minimal impact on semen parameters in able-bodied men
[87]. This represents a promising alternative to other forms
of TRT delivery (often with supra-physiological doses) for
men with SCI that want to become fathers. However, this
needs to be investigated further in the SCI population,
especially since semen quality is negatively affected by SCI
per se (6). While a recent literature review in able-bodied
men suggested that cardiovascular risk and prostate cancer
risk with TRT was shown to be minimal in properly
screened patients [88], there is insufficient research on the
efficacy and safety of TRT in men with SCI-specifically. In
summary, TRT along with proper monitoring is a viable
option to potentiate libido and sexual function, with the
potential to preserve lean body mass in hypogonadal males
with SCI.

Lifestyle modification

While lifestyle factors such as physical activity (PA)/exer-
cise and an improved diet have been linked with better
sexual function in able-bodied individuals [89, 90], to date
no studies have longitudinally assessed the impact of these
lifestyle modifications on sexual function specifically in an
SCI-cohort. Therefore, this review primarily uses evidence
in able-bodied individuals complimented with short-term
limited data from SCI cohorts.

Diet and body composition

Diet can modulate body composition as well as promote an
overall feeling of wellness and sexual attractiveness. There is
insufficient information available on how diet can impact
sexual function specifically in an SCI-cohort. In an obese
able-bodied population, a low-energy diet with significant
weight loss improved plasma testosterone levels, erectile
function, and sexual desire [90]. It is important to ensure that
any caloric deficit is sustainable long-term and that adequate
protein intake is maintained (2.4 g per kg of body weight) to
prevent the loss of lean mass [91]. In T2DM able-bodied men,
both low-fat, high-protein, reduced-carbohydrate (HP) diet,
and a low-calorie diet improved sexual desire, SHBG levels,
and ED. The HP diet also reduced systemic inflammation
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leading to sustained beneficial effects at 1 year [92]. This
suggests that although calorie restriction can improve sexual
function, a high-protein and reduced-carbohydrate diet will
most likely result in sustained effects. A recent randomised
controlled trial (RCT) in able-bodied individuals with con-
comitant obesity and depression resulted in significant
improvements in BMI and depressive symptoms [93]. As
men with SCI often present with elevated visceral obesity [94]
and symptoms of depression [56], this trial highlights the
potential integration of diet into treating these two con-
comitant conditions.

There is inadequate evidence that any specific type of
macronutrient, herb, or vitamin will modulate testosterone
or impact sexual function. Persons with SCI are at risk for
developing an unfavorable body composition such as
visceral obesity [94] and lower-extremity skeletal muscle
atrophy [95]. Given that such changes in body composition
are associated with low testosterone [96, 97] and potentially
negative body image, it may indirectly contribute to
impaired sexual satisfaction. In the able-bodied population,
higher volumes of exercise, which leads to greater energy
expenditure and superior body composition changes, are
required to impact testosterone levels [91]. It can be difficult
to modulate body composition through exercise alone for
persons with SCI, who are primarily limited to upper-body
modalities for volitional exercise. These forms of exercise
only elicit around 60–70% of energy expenditure compared
with whole-body or leg exercise [98]. Further research is
needed to determine if body composition (and thus testos-
terone levels and body image) is more effectively modu-
lated via a combination of exercise and diet in order to have
a beneficial impact on sexual satisfaction in men with SCI.

PA and exercise

In the SCI population, Barbonetti et al. demonstrated that
weekly leisure time PA presented the most significant
independent association with level of serum testosterone,
explaining 54.2% of the variability in testosterone levels
[30]. Of note, the majority of individuals with SCI are
inactive [99], which potentially predisposes them to lower
levels of testosterone. To date, the effects of long-term
aerobic exercise on both testosterone and the interplay with
sexual function have not been investigated in an SCI-cohort.
In a small RCT (n= 17), 12 weeks of moderate-intensity
arm-crank exercise improved reproductive hormone profile
by increasing testosterone levels in men with chronic SCI,
relative to a control group. [100]. While encouraging, these
results are yet to be replicated in a larger SCI-cohort with
concurrent assessments of sexual functioning. A Long-
itudinal RCT in able-bodied obese males (n= 75) reported
that a considerable volume of moderate-intensity aerobic
exercise (200–300 min per week) resulted in a greater

improvement in testosterone levels and sexual function than
low volume moderate-intensity exercise (90–150 min per
week) [89]. This low volume of exercise is similar to the
recently proposed SCI-specific exercise guidelines [101],
which therefore may be inadequate. However, given the
numerous psychosocial barriers to engage in exercise [102],
it may be unrealistic for men with SCI to achieve the higher
volume of moderate-intensity aerobic exercise (300 min per
week) in order to see any impact on sexual function.

Preliminary preclinical evidence is emerging regarding
the impact of high-intensity exercise on testosterone levels.
Lactate, a by-product of intense anaerobic exercise (i.e.,
swimming for 10 min), has been shown to increase testos-
terone in a luteinizing hormone (LH)-independent manner
in rats [81]. In addition, isolated rat Leydig cells that were
incubated in the presence of lactate resulted in an increased
production of basal testosterone [103]. These preclinical
studies suggest that higher-intensity exercise may possibly
mediate additional-HPG axis mechanisms of increasing
testosterone. Promising data from male quadriplegic ath-
letes demonstrated that an acute high-intensity exercise
condition (i.e., maximal incremental exercise and a simu-
lated 7.5 km race) resulted in a rise in testosterone similar to
able-bodied men [104].

A recent systematic review highlighted that short-term
(>4 weeks) resistance training in able-bodied older men
(≥60 years of age) did not significantly influence basal
testosterone whereas short-term (>4 weeks) aerobic and
interval training resulted in small, yet significant rise in
testosterone [105]. Conversely, another able-bodied study
(not included in the aforementioned systematic review)
revealed that twice-weekly resistance training for eight
weeks, in comparison to control (nontrained participants),
increased resting levels of serum testosterone [106]. The
authors also reported a significant association between the
percentage of type IIa skeletal muscle fibers and serum
testosterone levels. Given the predominant shift in muscle
fibers of paralysed lower extremities toward a fast glyco-
lytic IIb phenotype after SCI [107], it is perhaps pertinent to
consider different exercise modalities (i.e., aerobic and
resistance training combined with certain lower extremity
electrical stimulation paradigms) to modulate testosterone
levels. An acute functional electrical stimulation (FES)
assisted resistance training session, of various workloads,
increased serum testosterone levels significantly in men
with SCI, with no significant change in hematocrit or SHBG
[108]. Furthermore, a recent RCT has also highlighted the
possibility of combining resistance training with low-dose
TRT in men with SCI, demonstrating an increase in total
body lean mass in comparison to a TRT only group [109]. It
is apparent that exercise-associated increase in testosterone
levels can differ due to the modality, intensity, and duration
of the activity. In order to fill the current knowledge gap,
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there is a pressing requirement for future studies to inves-
tigate the long-term effects of PA/exercise on testosterone
levels, as well as other relevant hormonal changes in an
already compromised population. Exercise is also shown to
impact the pituitary-thyroid axis [110], but further research
is needed to investigate the type of exercise that would
enhance low T3 levels observed in individuals with SCI.

PA level is an important lifestyle factor that has been
linked to improvements in various aforementioned psy-
chological issues (i.e., fatigue, perceived body image, and
mood disorders) [111–113], which affect male sexual
function. A recent RCT with 180 min per week of home-
based moderate-intensity exercise in individuals with SCI
reported significantly lower fatigue levels and higher per-
ceived physical functioning compared with the control
group [111]. Other RCT studies in the SCI population have
demonstrated improvements in pain, stress, and depression
after combined aerobic and resistance training and higher
satisfaction with physical function, level of perceived
health, and overall quality of life [112, 114]. Martin-Ginis
et al, [92] also reported better physical self-concept (i.e.,
perceived body image) with exercise. In addition, a recent
cross-sectional study demonstrated that athletes with para-
plegia had significantly higher sexual adjustment and higher
body and sexual esteem than non-athletes with paraplegia
[115]. A recent overview of systematic reviews confirmed
that aerobic exercise and resistance training improves car-
diorespiratory fitness and strength, respectively following
SCI [115]. Such improvements in fitness and strength, along
with reduced fatigue, and improved mood, may help
improve endurance and mobility options during sexual
activity, improving sexual motivation and enjoyment.

Pertinent considerations

There are several advantages of the aforementioned lifestyle
modifications compared with medications to improve sexual
function. Medications may have side effects that are
unpleasant and sometimes hard to manage. Potential drug
interactions can also influence SD. On the other hand,
exercise is comparatively low-risk and is capable of alle-
viating multiple psychological morbidities. Due to its effects
on diverse components of sexual function (i.e., mobility,
psychological benefits, and testosterone levels), exercise is
therefore a practical option that could be further advocated to
improve sexual function in this population, in addition to
achieving substantial benefits in other health outcomes.

Future directions

Sexuality after SCI is a complex interaction of hormonal,
psychological, and other medical and neurological factors.

Emerging therapies intended to help with other secondary
complications of SCI can potentially aid or harm sexual
function in men after SCI. Cannabis can potentially reduce
pain in individuals with SCI [116]. However, in able-
bodied men, tetrahydrocannabinol is associated with a
decline in testosterone levels but with inconsistent sub-
jective effects on sexual function [117]. Furthermore,
while able-bodied men report increased sexual pleasure
and satisfaction after cannabis use [118], men who use
cannabis daily have also reported ED [119]. As the
majority of these studies were conducted 40–50 years ago,
these effects on men with SCI should be studied further in
the context of contemporary cannabis products, particu-
larly considering the evolving landscape with cannabis
legalisation globally.

Neuromodulation is a novel therapy that has displayed
promising improvements in crucial autonomic functions for
individuals with SCI. Although demonstrated only in one
female SCI participant, the ability to restore the capacity for
orgasm was recently reported with epidural spinal cord
stimulation [120]. Whether neuromodulation has the capa-
city to restore the neural control of erection, ejaculation, or
orgasm in men with SCI represents an exciting avenue for
future research.

Conclusion

Sexual activity is recognized as essential to living a fulfilled
life and should be available to everyone, irrespective of
disability. The etiology of SD is multifactorial in this
population: neurological impairment, low testosterone level,
heightened psychological morbidity, and significant SCI-
specific secondary consequences interfering with sexual
function and activity (Fig. 1). Some medications and med-
ical modifications that address specific components of
sexual, bladder, and bowel dysfunction after SCI can be
associated with detrimental side effects. Using established
evidence from the able-bodied literature, various lifestyle
behaviors (diet, PA, and exercise) that may directly or
indirectly improve sexual function in men with SCI have
been highlighted in this review. A combination of aerobic
exercise and resistance training for a period of at least
4 weeks to improve sexual function would be advocated.
We acknowledge that future research is required to eluci-
date the specific mechanisms whereby PA/exercise
improves sexual function and quality of sexual activity, and
to identify the most integral characteristics of these beha-
viors (i.e., intensity, volume, and type). Currently, evidence
exists that PA is an effective, low-risk lifestyle behavior to
modulate important quality of life components, fitness,
mobility, and sex hormone concentrations that may facil-
itate improved sexual function in males with SCI. In
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addition, dietary modifications (i.e., altered macronutrient
intake or caloric restriction), along with exercise, may be a
promising avenue to modulate testosterone levels and
indirectly benefit sexual function in men with SCI.
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