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ABSTRACT

Purpose: This study investigates whether Acquired Brain Injury (ABI) is associated with changes in sexual
function and satisfaction and how such changes are experienced, focusing on invisible impairments after
ABI.

Materials and Methods: A study-specific questionnaire was distributed in 2018-2019. The sample
included individuals aged 20-90 years diagnosed with ABI due to subarachnoid hemorrhage (SAH),
trauma, infection, or anoxia (ischemic stroke and intracerebral hemorrhage excluded), who participated
in brain injury rehabilitation in Sweden, 2014-2016. Chi-square and Logistic regression analyses were
used.

Results: The study consists of 250 participants (response rate was 40%). Among participants 78% (194/
250) had resumed sexual life. Participants reporting sexual changes also experienced more consequences
related to ABI. Those with decreased sexual desire (63%, 148/234) reported more ABI consequences,
including decreased memory (86% vs 65%, p = 0.000), decreased concentration ability (82% vs 65%,
p = 0.003), and increased tiredness (91% vs 70%, p = 0.000) compared to those with intact desire. Such
consequences can be invisible to others.

Conclusion: Visible impairments are known to impact sexual functions and satisfaction after ABI. Our
results show how invisible impairments also have a great impact. From a biopsychosocial perspective,
these results imply that individuals should receive sexual rehabilitation, irrespective of ABI impairment.
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Introduction

Globally many individuals live with the consequences of
Acquired Brain Injury (ABI), an umbrella term (1) including,
among others, Subarachnoid Hemorrhage (SAH) (incidence 6/
100 000) (2), Stroke (220/100 000) (3), and Traumatic Brain
Injuries (TBI) (900-1300/100 000) (4). Some consequences
after ABI are physical and visible, such as impaired walking
ability, while consequences including impaired memory, inabil-
ity to focus, fatigue, bladder/bowel symptoms, and difficulties
managing activities of daily living (ADL) may be invisible to
others (5). Even if invisible, however, these consequences can
have an impact on life after ABI, including on sexuality. The
dysexecutive syndrome, which also can be invisible to others,
includes for example difficulties in initiation, inhibition, flexibil-
ity, and planning. In a study investigating whether dysexecutive
problems were related to risky sexual behavior, Moreno et al. (6)
found that individuals with more dysexecutive symptoms also
engaged in more risky sexual behavior.

Neurosexuality has been defined as “a framework for the scien-
tific study of the relationships between sexuality and the brain” (7).
Hence, neurosexuality includes how specific brain structures con-
tribute to sexual functions, emotions, and behavior in all indivi-
duals, not just those with ABIL. Moreno et al. (7) acknowledge that
neurosexuality needs to have a transdisciplinary approach since “it
transcends traditional boundaries and integrates the perspectives
of natural, social, and health sciences in a humanities context to

build a comprehensive understanding of the neural correlates of
sexual behavior” (7).

Rehabilitation after ABI has partly neglected sexuality
issues, even though several studies reveal that sexuality can be
affected (8-15), and should therefore be integrated into brain
injury rehabilitation (16). Previous studies have approached
sexuality and ABI from different perspectives (those of indivi-
duals with ABI, partners, or professionals), while this study will
focus on individuals with ABI. Time since injury, ABI severity,
diagnoses, and methodology vary in earlier studies. Some were
conducted only a few weeks after ABI, others several years later
(16). Studies have often been directed toward specific diag-
noses such as TBI (8-10,16,17) or Stroke (12-15,18-20), but
rarely SAH (21), while studies on anoxic, post-infectious, or
post-inflammatory ABI are lacking. Research methods cover
both qualitative (22) and quantitative studies (10), including
a variety of instruments, sampling methods, and analyses (21).
This variety complicates comparisons of studies, and none of
the instruments covers all aspects of sexuality and ABL
Irrespective of definition, time since injury, and study method,
research has shown that ABI can affect sexuality and empha-
sized the prevalence of sexual dysfunction in individuals with
ABI and the need for further studies (13,22-25). Invisible
aspects and their impact on sexuality is one area which needs
further investigation to gain in-depth knowledge concerning
sexuality after ABL.
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Invisible consequences and sexuality after ABI

After recovering from ABI, individuals might not have visible
impairments, but could still suffer from consequences invisible
to others (i.e., fatigue or memory impairment) (15,23,25,26).
Invisible impairments can affect health and social interactions,
such as limiting social participation due to fatigue and/or
bladder/bowel symptoms, but they could also influence sexual
interactions. Lingsom (27) stressed that individuals with invi-
sible disabilities might want to “pass” as without a disability.
Lingsom (27) discussed neither sexuality nor ABI, but these
views on invisible impairments and social interactions in gen-
eral can be of importance in research on sexuality after ABI. To
our knowledge, there are a few studies including aspects of
invisible disabilities and sexuality after ABI (23,25,28-30), but
the invisibility and its consequences for sexuality has not yet
been thoroughly examined. Goldin et al. (29) argued that
fatigue is associated with lower frequency of sexual activity
among individuals with TBI than the comparison group with-
out TBI. Communication aspects surrounding sexuality after
ABI have been even less described. In one pilot study, however,
Lemieux et al. (31) argued that lack of communication skills
among aphasic individuals with stroke and spouses resulted in
decreased initiation of sexual activities.

Sexual changes after ABI

Earlier research (8,9,11,16,18,23,25) has reported sexual
changes after ABI for functions such as sexual desire, erectile
function, lubrication, and orgasm, but also for sexual satisfac-
tion. In a review of nine studies from 1981 to 2003 regarding
experiences of individuals with TBI, Moreno et al. (16) stated
that erectile dysfunction (ED) varied between 30% and 58%.
Likewise, Grenier-Genest et al. (18) showed ED between 28%
and 75% in their review of twenty-one studies from 1981 to
2017 investigating stroke and sexual functions. Grenier-Genest
et al. (18) also disclosed that lubrication difficulties were
experienced in between half and three quarters (50%-77%) of
the females. In one of the studies included in the review by
Moreno et al. (16), 14% reported overall sexual dysfunction;
but the participants in that study were only six weeks post-
injury. In a study concerning sexuality and limb amputation,
Verschuren et al. (32) argued that individuals newly injured
might still be adapting to their new situation and are therefore
likely to change their experiences of sexuality. This might also
apply to individuals with ABL

To compare with the general population in Sweden (not
focused on ABI), sexual activity decreases with age, and there
are also gender differences. Swedish studies report that about
70-80% total are sexually active (33,34), while in the age group
65-84 about 60% among males and only 40% among females
are (33). However, over time (from 1972 to 2000) both sexual
activity and satisfaction had increased among individuals aged
70 years (35). Among the oldest (290 years) 10% are still
sexually active (34). Stentagg et al. (34) found that females
were more satisfied with their sexual life than males in all age-
groups (about 90% vs 80%). While the study by the Public
Health Agency of Sweden (33) showed that almost 60% were
satisfied with their sexual life. However, in age group 65-

84 years only 48% of females and 33% of males were satisfied
(33). Sander et al. (11) reveal, in a study of 223 individuals
one year post-TBI that 82% had resumed their sexual life, but
about half (55%) reported decreased frequency in sexual activ-
ities, one third (34%) decreased sexual desire, while almost one
third (29%) experienced dissatisfaction with sexual function.
Kreuter et al. (25) presented similar findings in a Swedish study
from 1998, in which half of the 92 participants were dissatisfied
with the frequency of sexual activity after TBL In the 1980s,
Sjogren and Fugl-Meyer (28,36) studied stroke and sexuality in
a Swedish context, and implied that ED for men and fatigue for
women were the main causes of decreased sexual enjoyment
(28), while dependency in ADL and decreased skin sensibility
were associated with decreased frequency of intercourse (36).
These invisible consequences are also of interest concerning
other ABI diagnoses. In recent years, a few Swedish studies
have explored sexuality of individuals with stroke and stressed
that sexuality issues need to be assessed but that guidelines are
lacking (12,15,26). There is a lack of contemporary studies
concerning ABI diagnoses other than stroke with a Swedish
perspective. In a Swedish qualitative pilot study from 2010,
participants experienced changes in sexual functions after
ABI, in terms of fatigue, erection/lubrication, and/or orgasm
(23). Participants described coping strategies, but not always
with the best results. Hence, further studies need to explore
sexuality after ABL.

Holistic approach with a biopsychosocial model

Sexual dysfunction after ABI can occur due to organic dysfunc-
tions (37), but might also arise due to emotional or social
changes; and a biopsychosocial model (16,30,38,39) can there-
fore provide more insight. In a narrative review, Park et al. (13)
stressed that even though specific brain lesions can change
biological conditions, this is not enough to predict outcome
of sexual function. This is in line with the findings of Kreuter
etal. (25), as well as Bivona et al.’s (30) biopsychosocial analysis
of sexuality after TBI. The latter stated that sexual changes
might occur not only due to location of TBI but also psycho-
social factors. Interpretations of sexuality after ABI can be
deeper when applying a holistic perspective including indivi-
duals’ personalities, experiences, and social contexts. Moreno
et al. (16) utilize a biopsychosocial model of sexuality devel-
oped by Gan in 2005. The model includes Neuropsychological
& Psychological effects, Medical & Physical issues, and
Relationship changes. They suggest a transdisciplinary team
approach to address these aspects. However, changes in sexu-
ality might still be overlooked as a normal variation in the life
cycle (22). In a qualitative study, Nilsson et al. (12) revealed
that individuals six years after stroke attributed negative sexual
experiences to age or circumstances other than stroke. Ek (23)
also found that some individuals thought of their sexual pro-
blems as age-related rather than due to ABI. This is consistent
with the study by Layman et al. (22), where individuals with
TBI and partners attributed their changes in sexuality to age.
On the other hand, Layman et al. (22) also found that indivi-
duals with TBI and partners rated sexual functions lower than
the control group without injury. These findings illustrate the
striving to be part of a “normal” and accepted social context,
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(n=676)

Received survey
(n=642)

Potential responders
(participants and non-responders)
(n=624)
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Excluded before distribution:
Withdrawn from the register (n = 17)
Deceased (n =2)

Doublets (n =12)
Unknown address (n = 3)

Excluded after distribution:

Deceased (n = 3)
Returned due to no valid address (n = 15)

Incomplete questionnaires (n = 6)

Complete questionnaires
(n =250)

Figure 1. Flow chart for inclusion and exclusion in the study.

where changes due to age are considered a normal part of the
life cycle.

There is a shortage of studies with perspectives of indivi-
duals with ABI on sexuality, specifically in relation to invisible
physical and cognitive consequences after ABI other than
stroke (20). Most contemporary studies are from the U.S,,
Canada, and Australia, and research on sexuality after non-
stroke-ABI in (Northern) Europe is lacking. Stroke and sexu-
ality have been covered in research both internationally (18,19)
and in Sweden (12,15,26,36), while sexuality in other ABI
groups needs further exploration. To our knowledge, this is
the first study in Sweden with national coverage and a focus on
several invisible disabilities affecting sexuality after ABI. This
study examines subjective experiences of changes in sexuality
after ABI, covering a population with non-stroke-ABI, and
including both visible and invisible impairments. Hence, this
study had two major aims: (1) to explore experiences of sexu-
ality after ABI, with a specific focus on invisible consequences
after ABI and (2) to determine possible associations with sexual
dysfunctions and dissatisfaction.

Methods
Participants and data collection procedure

This is a cross-sectional study and data were collected on one
occasion by a postal survey, in 2018-2019. Potential participants
were recruited from the national quality register for rehabilita-
tion, Web-Rehab Sweden! (40), hereinafter referred to as the
Web-Rehab register. The Web-Rehab register collects demo-
graphic data and data on physical, psychological, and cognitive
domains, and uses a classification for diagnostic groups (41).
We included the following diagnostic groups: Subarachnoid
hemorrhage (SAH), Traumatic brain injury (TBI), Post infec-
tious and Post- inflammatory brain injury, and Anoxic brain
injury. Many countries have national guidelines for stroke care,
and the category Stroke deserves to be illuminated in a study
concerning sexuality with focus on individuals with stroke only.
Hence, we neither included the diagnostic groups Stroke and
other cerebrovascular diseases, which include Ischemic stroke and
Intracerebral hemorrhage, nor Other brain injuries, which

include progressive diseases such as malign tumors and demen-
tia and involve other challenges than those we aim to study.
Despite the exclusion of stroke and other brain injuries we will
use the concept ABI consistently for better readability.

All participants met the following inclusion criteria: completed
inpatient brain injury rehabilitation in Sweden between 2014 and
2016; diagnosed with an ABI in the classification groups
described above; age 218 years at the time of rehabilitation;
Swedish speaking without an interpreter; and has ability to
answer a questionnaire independently. The latter was ensured
by the results from the Functional Independent Measure (FIM)
(42) assessed at discharge from rehabilitation, with inclusion for
individuals scoring equivalent to Independent at the item for
“comprehension.” Participants who interrupted the rehabilitation
were excluded, irrespective of cause. All inclusion and exclusion
criteria were ensured through the registration in the Web-Rehab
register at discharge from rehabilitation. Figure 1 presents the
flow chart for inclusion and exclusion in the study. Non-
responders received two reminders, three weeks apart. A total
of 250 of the 624 potential individuals completed the question-
naire and were included in the study, providing a response rate of
40%. We applied for background data and contact information
from the Web-Rehab register for distribution of the questionnaire
to all 624 individuals (250 participants and 374 non-responders).

The postal survey consisted of written information about
the study, a questionnaire, and a pre-paid envelope for
responding. The written information included a short presen-
tation of the study and description of how confidentiality was
secured, and emphasized that participation was voluntary. It
also provided information about how to get in contact with
a nonprofit counselor for sexual issues if needed. There was no
financial compensation for participation.

The study-specific questionnaire

A questionnaire was designed, inspired by instruments such as
“The Brain Injury Questionnaire of Sexuality” (43), “Sexual
Interest and Satisfaction (SIS) Scale” (25), earlier studies
(23,24,44), and from clinical practice. Due to the study group’s
circumstances, the questions needed to be easy both to
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understand and to answer. Interview studies including indivi-
duals with ABI and partners were utilized to validate the ques-
tions (23,24); but a peer group of researchers and PhD students
also validated the themes and questions. We edited the ques-
tionnaire in an iterative process until the residue of sixty-four
questions. From a brain injury rehabilitation unit, five out-
patients and six professionals pilot-tested both the question-
naire and the information letter. After receiving feedback, we
made some minor changes in layout and wording but did not
delete any questions at that point.

The questionnaire consisted of four themes, and this study
covers the first three. The first included eight items concerning
background information: gender (options: male, female, trans
person, and other), place of residence, employment, relation-
ship status, perceived health/diseases, and medications. In
the second theme, 12 items included functional ability in phy-
sical, cognitive, and social aspects. The theme covered ques-
tions on walking capacity, ADL, and bladder/bowel symptoms,
followed by other common consequences after ABI, such as
memory, tiredness, concentration, speech, and mood. The
third theme included 32 items and covered sexuality after
ABI. Initially, this part defined sexual intercourse, sexual activ-
ity, and sexuality. Subsequently, the questions asked for sexual
orientation (options: heterosexual, homosexual, bisexual, asex-
ual, other, and I don’t want to answer). Next came sexual
functions, covering sexual desire, initiation of sexual activity
with partner, pain, erection, lubrication, ejaculation, and
orgasm (Figure 2). A six-point Likert scale was utilized for
the questions on satisfaction. The questions had fixed answers
except for questions on gender, disease, health, medication,
and bowel/bladder symptoms, where the alternative other
could be specified. The fourth theme covered Rehabilitation
and will be presented in an upcoming study.

Statistical analysis

Cronbach’s Alpha index was calculated to measure the internal
consistency of two constructs: “Cognitive functions” (0.859)
and “Sexual functions” (0.818 males, 0.855 females). Variables
were dichotomized into positive and negative categories.
Variables with a six-point Likert scale were coded as “dissatis-
fied” for 1 to 3 and “satisfied” for 4 to 6. We also created a new
variable by subtracting the six-point Likert scale variable “satis-
faction with present sexual life” from the variable “satisfaction
with sexual life as it was before ABI”; the new variable had
a range of —5 to +3. Thereafter, we dichotomized the variable,
where —5 to —1 were coded as 1 while 0 to +3 were coded as 0.
The dichotomized variable was named “decreased satisfaction
with sexual life” and was used for our analysis. As explained
earlier, the variables were dichotomized, but we also re-coded
them into 1 = the statement, and 0 = not the statement.

All statistical analyses were calculated in IBM SPSS statistics,
version 25. A two-sided p-value < 0.05 was considered to indi-
cate statistical significance. The participants’ characteristics were
presented as numbers and percentages (%). The characteristics
of participants and non-responders were compared using chi-
squared test for nominal variables; meanwhile, means, standard
deviation, and student’s t-test were calculated for the variables
age, Length of Stay (LOS), and FIM total scores for cognitive

items and physical items, separately. From the second theme
(functional ability) we used 12 items as independent variables,
and from the third theme (sexuality after ABI) 10 items were
used as dependent variables for the chi-squared calculations.
Finally, we performed a binary logistic regression analysis
using the dependent variable “Dissatisfaction with sexual desire.”

Study ethics

Ethical approval was obtained from the Ethical Review Board
in Lund, Sweden (Code: EPN:2017 799). Ethical considerations
have been taken in the implementation of this study because
individuals with ABI are vulnerable, and their personal experi-
ences regarding sexuality after the ABI are sensitive
information.

Results
Participant characteristics

Table 1 presents the characteristics of both participants (n = 250)
and non-responders (n = 374), providing data from the Web-
Rehab register; and it also presents additional characteristics of
the participants, providing data from the questionnaire. There
were no significant differences in gender, age, diagnosis, Length
of Stay (LOS), or ethnicity, between participants and non-
responders, and the mean age was 54 years in both groups with
a range of 20-90 years (SD 14) and 20-94 years (SD 16) respec-
tively. The participants were discharged to independent living
without personal dependence to a significantly greater degree
(69% vs 59%, p = 0.022), and their educational level was sig-
nificantly higher than that of non-responders (university 29% vs
21%, p = 0.003). Despite statistical significance, the mean differ-
ences were generally small in the groups of participants and non-
responders concerning FIM cognitive (32.16 vs 31.58, p = 0.032)
and FIM physical (85.77 vs 83.56, p = 0.018) items total score.
Since 95% of the participants reported heterosexual orientation,
and only 2% reported bi- or homosexual orientation, there were
no further divided analyses based on sexual orientation.

The ABI had affected the participants’ physical, cognitive,
and sexual functions, and this paragraph presents data not
shown in table. A large proportion reported cognitive impair-
ments after ABL Decreased memory was reported by 77% (192/
248), increased tiredness by 76% (188/248), decreased ability to
concentrate by 83% (207/249), mood changes by 58% (144/249),
and speaking/talking difficulties by 32% (80/249) of the partici-
pants. More than three quarters of the participants (78%, 194/
250) had resumed sexual life, alone or with a partner. The
majority of those who had (56%, 82/147) reported no or
decreased initiation of sexual activities with a partner. Genital
pain during sexual activity was reported by one-tenth (9%, 17/
186), and general pain during sexual activity by 6% (12/187).

Sexual desire and satisfaction with sexual life

More than half of the participants reported no or decreased
sexual desire (63%, 148/234), dissatisfaction with sexual desire
(54%, 120/222), and decreased satisfaction with present sexual
life (53%, 102/192), see Table 2. The table illustrates a clear
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Examples of questions and statements:

3 My memory is worse after brain injury

. I am more tired after brain injury
. It’s more difficult to concentrate after brain injury
. It’s more difficult to speak after brain injury

. My moods have changed after brain injury

What is your experience of how the following are affected after brain injury?

The examples above had these response options:

o VYes, I fully agree —
¢} Yes, | partly agree —
o No, | don’t agree —

Coding: Recoding:
Yes - 1
No — 0

Examples of questions and statements:

. Do you sometimes initiate sex with a partner?

. Are you currently satisfied with your sexual desire?

The following questions concern your sexual function and your experiences regarding sexuality after brain injury

. Do you sometimes experience genital pain during sexual activity?
. Do you sometimes experience general pain during sexual activity?
. Do you sometimes achieve orgasm at sexual activity (including masturbation)?
. Do you sometimes feel satisfied after sexual activity (including masturbation)?

. Are you satisfied with your frequency of orgasm during sexual activity (including masturbation)?

Please respond to the following questions If you have a penis

. Do you sometimes experience an erection during the night or when waking up in the morning?

. Do you sometimes achieve an erection when sexually aroused?

. Do you sometimes experience that your penis is flaccid/not getting hard during sexual activity (including masturbation)?
. Do you sometimes experience premature ejaculation during sexual activity (including masturbation)?

. Do you sometimes experience a lack of ejaculation during sexual activity (including masturbation)?

Please respond to the following question if you have a vagina

. Do you experience that your vagina is sufficiently lubricated during vaginal intercourse?

The examples above had these response options:

o  Notrelevant to me? —
o Yes, more?than before ABI —
o Yes, as much as before ABI —
o Yes, but not as much as before ABI —
o No —
o Yes, but | can’t recall what it was like before ABI —

Coding: Recoding:
Missing
Yes, as much or more than before ABI — 13
No, or not as much as before ABI — 0
Missing

le.g. | don’t engage in sexual activities, | don’t get aroused, | don’t have vaginal intercourse %e.g., more often, more satisfied, *Even
though some questions were asked in a positive way, we revised them to define impairments e.g. Do you experience that your vagina is
sufficiently lubricated at vaginal intercourse, option: No, or not as much as before ABI - 1= the statement: Decreased lubrication

Figure 2. Examples of questions/statements, examples of response options, and coding.

trend of significant differences between groups. Decreased
cognitive functions, as well as the physical aspects, were sig-
nificantly more commonly reported by individuals who experi-
enced decreased sexual desire than by those who did not (35-
92% vs 16-70%, p = 0.000 — p = 0.005). The most significant
difference was seen between those experiencing decreased

sexual desire and who also reported reduced initiative to sexual
activity compared to those with intact sexual desire (86% vs
19%, p = 0.000). Similar patterns of significant differences were
revealed in the chi-squared calculations for the dependent
variables “Dissatisfaction with sexual desire” and “Decreased
satisfaction with sexual life” (Table 2).
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Table 1. Background characteristics of participants and non-responders (n = 624).

Participants’ Non-responders?
n =250 n=374
n % n % p
Gender male 140 56 228 61 0.217
female 110 44 146 39
Age, years mean (SD)3, 53.66 (14.24) 53.95 (15.98) 0.815
range 20-90 20-94
Diagnosis 0.232
Subarachnoid Hemorrhage (SAH) 86 344 101 27.0
Traumatic Brain Injury (TBI) 116 46.4 199 53.2
Post- infectious /-inflammatory 21 8.4 35 9.4
Anoxic Brain Injury 27 10.8 39 10.4
LOS, days mean (SD), 3515 (27.79) 36,56  (31.48) 0.568
range 5-183 2-262
Discharged to 0.022
Independent living without dependence 173 69.2 220 58.8
Independent living with personal 68 27.2 120 321
dependence
Other 9 3.6 34 9.0
Ethnicity Born in Sweden 228 91.2 330 88.2 0.591
Educational level 0.003
Elementary school 21 84 67 17.9
Senior high school 115 46.0 154 41.2
University 72 28.8 80 214
Other 42 16.8 73 19.5
FIM Item for Comprehension 0.213
Independent with aid or extra time 84 336 144 385
Fully independent 166 66.4 230 61.5
FIM* Cognitive Items Total Score, mean (SD), 3216 (3.01) 3158 (3.41)  0.032
range 17-35 14-35
FIM* Physical Items Total Score, mean (SD), 85.77 (9.58) 8356  (13.58) 0.018
range 27-91 13-91
Residence (n = 246)
City 109 443
Smaller town 75 30.5
Countryside 62 252
Vocational situation (n = 247)
Working 96 389
Sick leave 44 17.8
Disability pension 26 10.5
Retired 64 25.9
Unemployed, Studying, Other 17 6.8
In a present relationship (n = 247) 166 67.2
In a relationship at injury (n = 246)
Yes, same as present 142 57.7
Yes, a relationship that is now ended 40 16.3
No 64 26
Sexual orientation (n = 245)
Heterosexual 232 94.7
Homo-/bisexual 4 1.6
Other 9 37
Perceived health in the past 12 months (n = 245)
Good (very/fairly) 178 72.7
Bad (fairly/very) 67 273
Medication®® (n = 249) 203 815
Other disease®” in the past 12 months (n = 246) 124 50.4
Walking ability (n = 249)
None 14 5.6
Limited/with aid 44 17.7
Walking without aid 191 76.7
Independent in daily activities (n = 247) 221 89.5
Bladder and/or bowel symptoms (n = 249) 102 41.0

For participants and non-responders, the chi-square test was calculated for nominal variables, and student’s t-test was calculated for the variables
age, Length of Stay (LOS) at rehabilitation, and Functional Independence Measure (FIM). ' Data for participants was collected from the Web-
Rehab register and from the questionnaire. ? Data for non-responders was collected from the Web-Rehab register only. * Standard deviation. *
Possible results: FIM cognitive total score 5-35, FIM physical total score 13-91. > More than one option possible. 6 Analgesics (n = 49),
neurostimulants (n = 5), sleeping medication (n = 37), epilepsy medication (n = 22), blood pressure medicine (n = 121), antidepressants (n = 62),
contraceptives (n = 9), estrogen (n = 5), testosterone (n = 8), and other (n = 94). 7 Depression (n = 37), diabetes (n = 28), epilepsy (n = 12),
cancer (n = 5), chronic obstructive pulmonary disease (n = 5), rheumatic disease (n = 5), heart disease (n = 21), and other (n = 54).



Changes in orgasm experiences

Among participants who had resumed sexual life after ABI
(n = 194), more than one-third experienced no or decreased
orgasm (38%, 59/157), but also dissatisfaction with frequency
of orgasm (38%, 63/168), and/or dissatisfaction after sexual
activity (38%, 64/167), see Table 3. For the group experiencing
dissatisfaction with frequency of orgasm the chi-squared cal-
culations showed significantly more cognitive and physical
impairments compared to the group who did not experience
dissatisfaction (34-92% vs 18-73%, p = 0.000 - p = 0.018).
These differences between groups were significant for all vari-
ables except for ADL and walking ability. Similarly,
a significant proportion of individuals who experienced dissa-
tisfaction after sex also reported having increased cognitive
impairments (except for mood changes) compared to those
who did not experience dissatisfaction (44-91% vs 23-76%,
p=0.000 - p = 0.033) (Table 3).

Arousal experiences among females and males

Among participants who had resumed sexual life, almost one-
third (31%) of the females reported negative arousal experi-
ences in terms of no or decreased lubrication during vaginal
intercourse, while males reported arousal changes to a larger
degree (Table 4). No or less common nocturnal erection was
experienced by 62% (66/106) of males, and 48% (53/111)
experienced no or less erection when aroused (data not
shown in table), while erectile dysfunction (ED) in sexual
activities was experienced by about half (51%, 57/112) of the
male participants (Table 4). Significant differences appeared
between those reporting ED and those who did not, concerning
consequences after ABI; and mood changes showed the great-
est difference (70% vs 42%, p = 0.002), followed by bowel/
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bladder symptoms (51% vs 24%, p = 0.003). Among females
who reported decreased lubrication during vaginal intercourse,
significantly more individuals also reported speaking difficul-
ties (61% vs 28%, p = 0.015) and reduced initiative to sexual
activities with a partner (73% vs 42%, p = 0.039), compared to
those with intact lubrication (Table 4).

Binary logistic regression model for dissatisfaction with
sexual desire

Table 5 shows associations between dissatisfaction with sexual
desire and impairments after ABIL. Reduced initiative to sexual
activity (p = 0.008), decreased orgasm (p = 0.026), and
decreased satisfaction with sexual life (p = 0.001), were all
associated with dissatisfaction with sexual desire in this
model, while the other variables were not.

To summarize our results, chi-squared calculations revealed
many significant differences between the groups reporting
negative experiences regarding sexuality compared to those
who did not. In other words, participants who reported more
sexual dysfunctions also reported more cognitive and physical
impairments.

Discussion

This study shows that many participants experienced changes
in sexual life after ABI, such as reduced sexual desire, erectile
dysfunction, early ejaculation, vaginal dryness during sexual
intercourse, decreased orgasm, and decreased satisfaction with
present sexual life. Our results demonstrate that sexuality is
affected after ABI, which is consistent with previous studies
(8,9,11,16,18,23,25). In the general population in Sweden (not
focused on ABI), sexual dysfunctions have been reported, such

Table 2. Experience of decreased sexual desire, dissatisfaction with sexual desire, and decreased satisfaction with sexual life in relation to cognitive functions, physical

impairment, health/illness, and medication.

Dissatisfaction with Sexual Desire

Decreased Satisfaction with Sexual life!

Decreased Sexual Desire (n = 234) (n=222) (n=192)
Yes No Yes No Yes No
(n=148) (n=86) (n=120) (n=102) (n=102) (n=90)
Chi- Chi- Chi-

n % n % Square p-value n % n % Square p-value n % n % Square  p-value
Decreased memory 126 857 56 65.1 13464 0.000 104 874 67 663 13.994 0.000 87 853 59 656 10225  0.001
Increased tiredness 134 91.2 60 69.8 17.811 0.000 108 90.8 74 725 12528 0.000 90 88.2 65 722 7.881 0.005
Decreased concentration 121 823 55 647 9.118 0.003 102 850 66 653 11.620 0.001 86 84.3 58 65.2 9.390 0.002
Speaking difficulties 52 351 21 244 2910 0.088 47 392 18 176 12331 0.000 36 353 25 278 1.246 0.264
Mood changes 98 66.7 36 419 13663 0.000 82 689 45 441 13809 0.000 67 657 44 489 5.531 0.019
Reduced iznitiative to sexual 83 86.5 12 19.0 71.873 0.000 69 84.1 22 306 45548 0.000 59 776 23 329 29.671 0.000

activity’

Health (12 months) 9.635 0.002 23.484 0.000 14.659 0.000
Good 95 655 71 845 68 58.6 89 88.1 65 650 79 888
Bad 50 345 13 155 48 414 12 119 35 350 10 11.2
Other diseases (12 months) 83 57.2 31 36.5 9.248 0.002 72 60.5 33 330 16470 0.000 57 559 29 333 9.627  0.002
Medication 135 91.8 55 640 28.031 0.000 107 899 71 69.6 14454 0.000 91 89.2 60 66.7 14.476 0.000
Bladder/bowel symptoms 70 47.6 25 29.1 7.731 0.005 57 479 31 304 7.025 0.008 50 49.0 27 30.0 7200  0.007
Dependent in ADL 17 117 5 58 2.188 0.139 15 128 5 49 4.118 0.042 7 69 3 33 1.206 0.272
Walking ability 1172 0279 4320 0.038 2954  0.086
Yes 111 75.0 69 81.2 87 725 85 842 82 81.2 81 90.0
No/decreased 37 25.0 16 18.8 33 275 16 158 19 188 9 10.0

'Filter for resumed sexual activity was used for the variable Decreased Satisfaction with Sexual Life. > Reduced initiative to sexual activity was reported by 102
participants. While 80 participants reported not being in a relationship at present, some who are not in a relationship might still initiate sexual activity with someone.
Further, 70 participants reported, Not adequate to me. | don’t have a partner. Remaining variables have internal dropouts 0.0%-2.2%.
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as ED (17%) which was higher with older age (65-84 years,
28%) (33). In our study consisting of individuals with ABI,
males reported ED to a much higher extent (51%). In the
general population, 13% of females all ages reported vaginal
dryness, while the number was 17% in the age-group 45-
64 years (33). Our study showed decreased lubrication at
vaginal intercourse in 31%. In the general population physical
impairments affecting sexuality were reported by 8% of females
(in all age groups), 4% in younger males (30-44 years), and
16% among males aged 65-84 years. In our study, the findings
of a generally high FIM physical and cognitive total score (32/
35 and 86/91 respectively), as well as the high number report-
ing independence in ADL (90%) reveals that the participants’
subjective experiences of ADL measured by the questionnaire
are comparable to the FIM score assessed at discharge from
rehabilitation. This illustrates that the sample is characterized
by generally high cognitive and physical functions after ABI,
and yet a large proportion of participants reported decreased
sexual function and satisfaction. Notably, our results revealed
that participants experiencing changes in sexuality also experi-
ence more cognitive and physical consequences, which can be
invisible to others. In comparison, the population-based study
in Sweden (33) showed that satisfaction with sexual life was
60%, and lowest among males in age-groups 16-29 years (32%)
and 65-84 years (33%), while about half (53%) in our study
reported decreased satisfaction with sexual life.

Sexual desire, cognitive problems, and initiation of sexual
activity

Reduced sexual desire was reported almost twice (63%) as
often in our study, compared to the number (34%) in Sander
et al’s U.S. study (11), which focused on sexuality one year
post-TBI. In the Swedish general population (not focusing on
ABI), lack of sexual desire was reported by 20% among
females and 8% among males (33). In our study, more than
half (54%) were also dissatisfied with their sexual desire and,
among those, about 90% also experienced problems with
memory, tiredness, concentration, and used any medication,
compared to about 70% among those who were satisfied with
their sexual desire. It is important to mention that among
those in our sample who had resumed sexual life, about half
(52%) also initiated less sexual activities with partner. The
action of initiating sexual activity is not merely an act of
choice but can be decreased due to lowered sexual desire or
lowered ability to initiate activities in general due to the
dysexecutive syndrome after ABI. Fatigue is also known for
minimizing activity in general and can be one of the reasons
why the participants did not initiate sexual activity with
partners to the same extent. These results reflect those of
Goldin et al. (29): that fatigue was affecting sexual frequency,
suggesting that fatigue should be further investigated in the
context of sexuality rehabilitation after ABI. Moreno et al. (6)
also emphasized the importance of including both cognitive
and behavioral aspects of the dysexecutive syndrome in sexual
rehabilitation during brain injury rehabilitation. Our results
show that invisible impairments have an impact on sexuality
and thus that individuals should receive sexual rehabilitation
irrespective of ABI impairment.

The holistic — Biopsychosocial perspective

In the binary logistic regression analysis, none of the invi-
sible cognitive impairments (aside from reduced initiative
to sexual activity — if that is considered a result from ABI
cognitive consequences) showed significant associations
with being dissatisfied with sexual desire, despite each of
them showing significant differences in chi-squared calcula-
tions. These results might support the idea that none of the
aspects are solely responsible for the dissatisfaction.
Therefore, a holistic approach, including common conse-
quences after ABI, needs to be considered in sexual reha-
bilitation, with a biopsychosocial perspective (16,38,39).
Sexual dysfunctions due to physical aspects such as ABI
location cannot be totally neglected. Unfortunately, we had
no information about ABI location, but results from the
FIM at discharge from rehabilitation and the subjective
perspectives from the questionnaire reveal that there are
existing impairments in physical functions, such as blad-
der/bowel symptoms, which also could impact sexuality.
For example, men with ED reported bladder/bowel symp-
toms twice as often as those without ED. Some impair-
ments might overlap physical, psychological, and social
domains, such as increased fatigue. Hence, sexual rehabili-
tation after ABI needs to address sexual functions in
a biopsychosocial perspective also including neuropsychol-
ogy and neurosexuality.

Invisible consequences and sexuality

In our study, consequences that can be invisible to others were
significantly more often reported by those who also reported
sexual dysfunction. For example, about 90% among those
experiencing decreased orgasm and dissatisfaction after sex
also reported decreased memory, increased tiredness, and
decreased concentration, compared to about 70% among
those who had intact orgasm experience and were sexually
satisfied. Lingsom (27) mentioned neither sexuality issues nor
ABI, but the thoughts on invisible impairments and social
interactions in general give an interesting and important per-
spective suitable for applying to sexuality after ABI. Even
though our study group was not the one with the greatest
persisting disabilities, they still experienced many sexual dys-
functions and dissatisfactions with sexual life, which can influ-
ence intimate relations negatively, especially if attempting to
cover impairments due to ABI. Lingsom (27) stated that non-
disabled individuals might sense invisible impairments but not
be able to point them out, while individuals with invisible
impairments due to injury or illness might try to cover up the
symptoms and give reasonable explanations for why they are,
for example, tired (27). Individuals with invisible impairments
due to ABI may avoid social interactions, since maintaining
a fagade is exhausting. Impairments that are invisible to others
can be difficult to cope with for anyone, but especially for the
group of individuals with ABI - also in relation to sexuality and
intimacy. The effort to maintain a facade can create a vicious
circle where individuals cover their difficulties and healthcare
professionals do not notice that something is challenging for
the individual. Lingsom (27) described this as trying to “pass.”



BRAIN INJURY (&) 9

Table 3. Decreased orgasm, dissatisfaction with orgasm, and dissatisfaction after sex in relation to cognitive functions, physical impairment, health/illness, and

medication.

Decreased orgasm'(n = 157)

Dissatisfaction with orgasm'(n = 168)

Dissatisfaction after sex’ (n = 167)

Yes No Yes No Yes No
(n=59) (n=098) (n=63) (n=105) (n=64) (n=103)
Chi- Chi- Chi-

n % n % Square p-value n % n % Square p-value n % n % Square  P-value
Decreased memory 51 86.4 71 724 4.162 0.041 57 90.5 73 69.5 9.876 0.002 58 906 71 689 10.568  0.001
Increased tiredness 53 898 73 744 5.469 0.019 58 921 77 733 8.751 0.003 57 89.1 78 75.7 4.531 0.033
Decreased concentration 53 89.8 68 70.1 8204 0.004 56 889 70 673 9.865 0.002 58 906 70 68.6 10.781 0.001
Speaking difficulties 29 492 22 224 11974 0.001 28 444 25 238 7.764 0.005 28 438 24 233 7.698 0.006
Mood changes 41 69.5 50 51.0 5.157 0.023 43 683 52 495 5.622 0.018 42 656 53 515 3.231 0.072
Reduced iznitiative to sexual 33 76.7 30 385 16.277 0.000 35 76.1 34 40.0 15.592 0.000 36 783 34 405 17.075 0.000

activity’

Health (12 months) 1.667 0.197 5.014 0.025 12.258 0.000
Good 40 702 77 794 41 66.1 84 816 38 61.3 87 853
Bad 17 298 20 20.6 21 339 19 184 24 387 15 147
Diseases (12 months) 34 586 37 385 5.866 0.015 41 65.1 35 343 14837 0.000 38 594 34 340 10203 0.001
Medication 53 89.8 69 704 8.020 0.005 59 93.7 72 68.6 14.421 0.000 56 875 73 709 6.208 0.013
Bladder/bowel symptoms 27 458 33 337 2.280 0.131 32 50.8 33 314 6.225 0.013 29 453 35 340 2.144  0.143
Dependent in ADL 4 68 5 51 0.192 0661° 4 63 4 38 0.560 0454 7 109 2 19 6.265 0.0123
Walking ability 0.001 0.972 0.109 0.741 0.628  0.428
Yes 50 84.7 82 845 54 857 91 875 53 828 89 873
No/decreased 9 153 15 155 9 143 13 125 1 172 13 127

'Filter for resumed sexual activity was used for the variables. 2 Reduced initiative to sexual activity is reported by 102 participants. While 80 participants reported not
being in a relationship at present, some who are not in a relationship might still initiate sexual activity with someone. Further, 70 participants reported, Not adequate
to me. | don’t have a partner. Remaining variables have internal dropouts 0.0%-1.9%. * Expected 1 cell < 5 = 25%.

The individual living with an invisible impairment might want
to control the disclosure, and if it occurs unwillingly, the
individual might not be in control (27). This could happen in
a new relationship or a new sexual practice. Our results showed
that even though some relationships had ended (n = 40), new
relationships were also established (n = 24). Ek (23) reports
that participants who received positive reactions when talking
about their ABI in a new relationship felt more confidence in
new interactions. Another reason to disclose the ABI could
involve being judged according to their new condition, which
in a sexual situation could lower the expectations and stress for
the individual with ABI. The results from our study showed
that almost one third (32%) experienced speaking difficulties,
while almost twice as many (61%) among women with
decreased lubrication at intercourse did so. This is an impor-
tant issue for rehabilitation units to consider in sexual rehabi-
litation since individuals with ABI could be trained in how to
communicate and disclose the ABI. According to Lingsom
(27), obstacles for the disclosure might include communication
difficulties due to cognitive impairments or because it can be
difficult to describe a dysfunction that the individual normally
tries to cover. Anyone could experience difficulties expressing
individual needs and desires regarding sexuality, and we
believe that speaking difficulties among women in our study
can make it even more difficult to specify intimate wishes in
sexual interactions and thereby make it difficult to maintain
arousal and lubrication. Lever and Pryor (19) argued that
young women post-stroke feared being disclosed as a person
who had stroke, and Lingsom (27) emphasized the importance
of timing for disclosure. That is, in a sexual situation, if it
occurs too early, a potential partner could withdraw, and if it
occurs too late, a person might feel overlooked.

Limitations

Constructing a study-specific questionnaire has limitations.
There were difficulties finding a suitable instrument containing
all the aspects we wanted to study concerning physical, cogni-
tive, and other invisible consequences of ABI in relation to
sexuality. Therefore, we developed a study-specific question-
naire inspired by other instruments (25,43), interview studies,
and earlier experiences of developing research questions, as
well as clinical experience of the targeted sample. To reduce
shortcomings, we validated the questionnaire through inter-
view studies with individuals with ABI and partners (23,24). In
addition, we utilized a peer group of researchers and PhD
students, and five outpatients and six professionals from
a brain injury rehabilitation unit, for validation. One limitation
in this study is the lack of control group. However, there are
some Swedish population-based studies (33-35) focusing on
sexuality in general population, and these brought some insight
to aging and sexuality in general. Another question to consider
is that individuals with an ABI may struggle to recall their
former life situation, so how can any interpretations be con-
cluded considering the risk of what Voormolen et al. refer to as
“Good-old-days bias” (45)? Voormolen et al. (45) found incon-
sistent answers two weeks, three months, six months, and
twelve months post-injury. However, in the early phase post-
injury, individuals might still not have discovered or accepted
remaining consequences, as stated by Verschuren et al. (46).
Therefore, our focus was on investigating remaining dysfunc-
tions and satisfaction, and the selection criteria required parti-
cipants not to be in their acute or sub-acute phase after ABI,
but to have lived with the condition for some time. The parti-
cipants were expected to respond based on their current situa-
tion. However, this includes a risk for recall bias due to
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Table 5. Factors associated with dissatisfaction with sexual desire.
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Dissatisfaction with sexual desire’

B? SE p-value? Exp (B)® 95% C.l. Exp (B)®

Age 0.027 0.027 0.320 1.027 0.974 1.082
Gender (male) -0.729 0.644 0.258 0.482 0.136 1.706
Decreased memory —-0.090 1.174 0.939 0.914 0.092 9.118
Increased tiredness 0.240 1.376 0.861 1.272 0.086 18.852
Decreased concentration 0.362 1.555 0.816 1.436 0.068 30.258
Mood changes —0.011 0.768 0.988 0.989 0.220 4.450
Reduced initiative to sexual activity 1.798 0.676 0.008 6.039 1.606 22.709
Bad health (12 months) 0.608 0.761 0.424 1.837 0.413 8.169
Other diseases (12 months) 1.217 0.716 0.089 3.377 0.831 13.729
Medication —0.456 0.850 0.592 0.634 0.120 3.355
Bladder/bowel symptoms —-0.958 0.772 0.214 0.384 0.085 1.741
Decreased orgasm 1.988 0.895 0.026 7.301 1.263 42.193
Dissatisfied after sex 0.788 0.805 0.328 2.198 0.454 10.645
Decreased satisfaction with sexual life 2.078 0.641 0.001 7.985 2.273 28.053
Constant —4.243 1.785 0.017 0.014

Binary logistic regression analysis. Correct predicted percentage of this model = 85.1%; Dissatisfaction with sexual desire = 0, 90%; Dissatisfaction with sexual desire =1,
79.6%. ' Filter for Resumed sexual activity was used. 2 B = Beta. * S.E. = Standard Error. * p-value < 0.05 = significant. ° Exp (B) = odds ratio. ¢ C. = confidence interval.

memory deficits or lack of insight (anosognosia) regarding
some consequences after ABI. The reports on sexual changes
reflect their present experience of decreased function and
satisfaction and might indicate a similar decrease among
other individuals with an ABIL Due to the method of a self-
administered questionnaire, only individuals sufficiently inde-
pendent can participate, which implies that we cannot check
whether everything is clearly understood and, unfortunately,
we could not interview all the participants. However, this has
been thoroughly discussed during the project, and both the
inclusion criteria and the development of the questionnaire
were conducted to facilitate participation. The response rate
is still quite low (40%), but that was expected, considering the
group studied, the sensitive subject, and the generally low
response rates in contemporary questionnaire studies. Our
results are specific to Swedish conditions, and generalizability
to other cultures need to be cautiously considered. In Sweden,
both education and health care, including rehabilitation, are
mainly provided by the community, and not based on private
actors. However, there is a risk that individuals that did not
meet the inclusion criteria, for example, due to linguistic diffi-
culties, also will be neglected in clinical practice. This study was
mainly descriptive and cross-sectional, which decreases the
possibility to make assumptions for how sexuality might
change over time. Hence, a follow-up study using the same
questionnaire would be interesting. Many questionnaire stu-
dies lack data on non-responders, but a strength of our study is
the additional background characteristics of both participants
and non-responders, acquired from the Web-Rehab register.

Conclusions

This study discloses that many participants experienced negative
sexual changes after ABI, regarding sexual desire, arousal,
orgasm, and satisfaction. Those who experience sexual changes
also experience more cognitive and physical consequences,
which can be invisible to others. Therefore, sexual rehabilitation
should be integrated into brain injury rehabilitation, for indivi-
duals both with and without visible impairments. The study
contributes to knowledge about the simultaneous occurrence of

invisible impairments, decreased sexual functions, and decreased
sexual satisfaction after ABI. Implications include further studies
focusing on relational aspects and sexual rehabilitation. Hence, it
is important to have a holistic approach in rehabilitation after
ABI - one that includes sexuality issues. If professionals manage
to raise this issue at an early-stage misconceptions can be clar-
ified, minor problems can be solved, and avoidance or manifest
problems can be prevented. This might lead to greater well-being
for the individual. Our clinical recommendation is that sexuality
issues need to be raised by professionals, not only when indivi-
duals with ABI present a problem. Further research should
include follow-up studies and qualitative studies with an inter-
disciplinary approach focusing on invisible impairments.

Note

1. After material collection the Web-Rehab Sweden register has chan-
ged both name and website. The new name of the register is
“Svenskt register for Rehabiliteringsmedicin”. However, we will
use Web-Rehab register throughout the text.
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