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Introduction: BDSM (bondage and discipline, dominance and submission, and sadism and masochism)
increasingly receives attention from the scientific community. Where earlier research efforts mainly focused on
epidemiologic characteristics, psychological and biologic factors driving BDSM preferences have recently gained
interest as well.

Aim: To bring together all the existing scientific literature on BDSM from a biopsychosocial perspective.

Methods: Based on the PRISMA guidelines, the current systematic review brings together all the existing
literature on BDSM from a biopsychosocial perspective.

Main Outcome Measure: Prevalence rates of BDSM interests were investigated in the literature, as well as the
associations between BDSM interests on one hand and personality traits, adverse childhood experiences, edu-
cation levels, sexual orientations and biological markers on the other.

Results: Biologic factors such as gender identity, sex hormone levels, and the neurologic constitution of the brain’s
pain and reward systems influence BDSM orientation. With regard to psychological factors, both personality traits
(eg, higher levels of openness or extraversion) and the presence of a personality disorder have been associated with a
heightened interest in BDSM, although only limited supporting evidence is available. Additionally, sensation-
seeking levels and impulsivity seem to contribute, because they presumably guide one’s drive to explore new or
more-intense kinks. Whereas attachment styles impact couple dynamics, they also influence willingness to explore
limits in a BDSM context. Lastly, education levels impact relational and sexual dynamics.

Strengths and Limitations: The limitations of the current review reflect those of the topical scientific liter-
ature. Although the number of studies focused on all aspects of BDSM is exponentially growing, most of these
are only descriptive, and very few focus on underlying driving processes.

Conclusion: From this biopsychosocial perspective, we offer a dimensional approach while integrating the factors
driving the onset and evolution of BDSM interests. De Neef N, Coppens V, Huys W, et al. Bondage-
Discipline, Dominance-Submission and Sadomasochism (BDSM) From an Integrative Biopsychosocial
Perspective: A Systematic Review. Sex Med 2019;7:129e144.

Copyright � 2019, International Society for Sexual Medicine. Published by Elsevier Inc. This is an open access article
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INTRODUCTION

BDSM, previously known as sadomasochism (or SM), is an
overarching abbreviation of bondage and discipline, dominance
and submission, and sadism and masochism and refers to a
physical, psychological, and sexual role-play involving power
exchange between consensual participants.1e3 Historically, these
practices and interests have been pathologized (for review, see
reference 4); Krafft-Ebing5 pioneered in classifying sadism and
masochism as pathologies in his Psychopathia Sexualis, a reference
work of 19th century sexology. These views were later reflected
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in Freud’s6 theories on sexuality. The perception of BDSM as
being pathologic influenced scientific articles from the 1970s and
1980s, which tended to focus on (non-consensual) sexual sadism
from a forensic perspective and incidental SM-related fatal-
ities.7e9 These historical views still have an impact on the most
prominent contemporary psychiatric classification systems, the
International Classification of Diseases (ICD; 10th edition: ICD-
10) on one hand the Diagnostic and Statistical Manual of Mental
Disorders (DSM; 5th edition DSM-5) on the other.10e13 Ever
since, the BDSM community is subjected to misconceptions and
stigmatization.

The recent success of the Fifty Shades of Grey books and
movies, among others, have led to an increased awareness of this
expression of intimacy and sexuality. Contemporary mainstream
interest in BDSM is mirrored in the exponential growth seen
during the last decade of scientific research focusing on all kinds
of BDSM aspects and, as such, has enriched the existing litera-
ture, thereby nuancing its initial pathologic classification.

This increased availability of BDSM-related scientific litera-
ture inspired us to bring together the existing literature on bio-
psychosocial aspects of BDSM in the current systematic review,
the first in its kind. An integration of biologic, psychological, and
social knowledge about BDSM may contribute to the under-
standing and destigmatization of this form of sexual expression,
as well as challenge its place in psychopathological classifications.
METHODS

The current systematic review was conducted according to
PRISMA-P (preferred reporting items for systematic review and
meta-analysis protocols) guidelines.14
Terminology
Different sources may refer variously to individual parties

involved in a BDSM interaction. In this review, solely the terms
“dominant” and “submissive” are used to respectively refer to
either participants providing stimulation, orders, or structure or
those being physically constrained, receiving stimulation, or
following orders. A “switch” is an individual who shifts between
both the dominant and submissive roles, depending on the
context and play partner.
Inclusion Criteria
A literature search was performed using the following inclu-

sion and exclusion criteria: (i) research articles with a focus on
BDSM generating original data were included; (ii) case reports
on consensual sexual masochism and submission were included;
(iii) opinion articles, (comment) letters, and essays without
original data were excluded; (iv) given the focus on consensual
sexual sadism or masochism, forensic articles on sexual offenders
were excluded. These inclusion criteria were driven by the
generally accepted scientific hierarchy of evidence.
Information Sources
A PubMed database search (1970eApril 2018) for English-

language articles was conducted using the following search
terms: BDSM OR masochism OR sadomasochism OR sexual
sadism OR bondage OR sexual submissive OR sexual submission
OR sexual kink.
Study Selection
Titles and abstracts were screened to eliminate irrelevant ar-

ticles. Full texts of potentially relevant articles were read and
screened for further eligibility; the final selection was made in
consensus by N.D.N. and M.M.. See Figure 1 for PRISMA Flow
Diagram (based on reference15).

The Pubmed database search initially generated 1,593 records.
Cross-referencing further led to inclusion of 9 additional articles
and book chapters. Preliminary screening of titles and abstracts
resulted in 98 remaining articles to be read in full. 10 articles
were found irrelevant for the current review (studies including
forensic patients, opinion articles, articles related to non-BDSM
sexuality), resulting in a final selection of 87 articles to be
included.
RESULTS

Prevalence Rates of BDSM
Studies reporting on the prevalence rates of BDSM interests

and practices have yielded somewhat divergent results (Table 1).
An Australian study18 found that 2.2% of men and 1.3% of
women between ages 16e59 years had engaged in BDSM ac-
tivity during the previous year. On the other end of the spec-
trum, Holvoet et al3 reported a BDSM interest in as much as
46.8% of the general population (n ¼ 1,027), who have engaged
in BDSM-themed activities at least once, although the same
study indicated that only 7.6% of the general population self-
identified as a BDSM practitioner. Studies reporting on in-
dividuals having BDSM fantasies reveal higher prevalence rates.
Holvoet et al,3 for example, found that 69% of the general
population had fantasies about BDSM-related activities. In line
with these prevalence rates, another study in Canadian university
students showed that 72% of the men and 59% of the women
had had fantasies of being tied up, and 65% of the men and 58%
of the women had fantasies of tying up a partner.16 In the same
group, 60% of the men and 31% of the women indicated pos-
itive thoughts of whipping or spanking someone. Similarly,
Jozifkova and Flegr21 demonstrated that about half of the general
population preferred unequal power dynamics in their sexual
relationship.

This divergence might be explained by several factors. First,
studies that surveyed participants on their interests using an
overarching term such as “SM” or “BDSM” without specifying a
definition18,19,24,25 systematically yielded lower prevalence rates,
compared with studies gauging interest or practices of specific
activities and dynamics (eg, “tying up,” “blindfolding,”
Sex Med 2019;7:129e144



Figure 1. Preferred reporting items for systematic review and meta-analysis protocols flowchart. PRISMA ¼ preferred reporting items for
systematic review and meta-analysis protocols.
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“whipping”).3,16,21,22 This may indicate that, in general, the
subjective interpretation of the definition of (BD)SM practice
has a stricter connotation than when defining the practice
through specific, individual acts, leading to lower prevalence rates
when overarching terminology is used. This is illustrated by the
fact that about half of the sample from Holvoet and colleagues3

indicated having engaged in BDSM activities, whereas, in the
same sample, only 7.6% actually self-identified as a BDSM
practitioner. It should be noted that no consensus exists on
which activities are BDSM practices and which are not.3

A second source of divergence might stem from investigating
different intensity levels of BDSM interest. As such, some studies
assessed interest in or fantasies about BDSM, whereas others
queried actual performance of such activities. As can be expected,
the first type of studies demonstrated higher prevalence rates than
the latter.

Third, the applied methodology could further account for
some of the variance, because the surveys yielding higher prev-
alence rates3,22,23 were held via internet channels, whereas
Richter et al18,19 interviewed participants through less-
anonymous telephone calls. A final explanation might come
from the time span covered by the different questionnaires,
because the prevalence of activities in the preceding month3,22

was found to be much lower than lifetime experience
(1.3e8.1% vs �32%).22
Sex Med 2019;7:129e144
The BDSM Spectrum
Although BDSM practitioners are often considered as a ho-

mogeneous subculture of the general population, in the current
review, we applied a dimensional approach toward interest in and
practices of BDSM. On one end of the spectrum, BDSM-related
interests translate into unexplored fantasies and, on the other, an
intensive, continuous implementation of these interests in all
aspects of daily life. It has been suggested that a majority of the
general population has BDSM-themed fantasies, and about half
has engaged in BDSM-related activities at least once.3 Joyal and
Carpentier23 found interest in voyeurism, fetishism, and
masochism in half of their population sample and at least 1
experience with such an activity in one-third. Additionally,
engaging in at least 1 BDSM-related activity on a regular basis is
reported by 12.5% of the general population.3 The latter study
also demonstrated that 1% of the general community explores
these interests outdoors and visits dedicated BDSM-related clubs
or events. Finally, an even smaller subgroup implements BDSM
in their lives on a 24/7 basis, although specific prevalence rates of
these practices are not known.26 Accordingly, BDSM is seen by
some as a form of leisure,27 whereas others define it as a lifestyle,
an identity, or even their “orientation(s)”.23 Santilla and col-
leagues28 showed that these interests also seem to evolve over
time, from initial milder interactions toward more extreme forms
later on. For example, a practitioner may start pain play interests



Table 1. Prevalence rates of BDSM interests in the general population

Study
Sample size
(M/F) Population Age range

Method of
assessment Results Remarks

Renaud &
Byers16,17

n ¼ 292
(148/144)

Undergraduate
students
(Canada)

17e45 Self-developed
rating scale,
56 items

More than 90% of the group reported
both positive and negative cognitions
of sexual submission. Women had
more frequent positive cognitions of
sexual submission than men.

72% of the men and 59% of the women
had fantasies of being tied up, and 65%
of the men and 58% of the women had
fantasies of tying up a partner; 60% of
the men and 31% of the women
indicated positive thoughts of whipping
or spanking someone, whereas 44% of
the men and 35% of the women
indicated positive thoughts of being
whipped.

The authors used a self-developed rating
scale asking for sexual cognitions,
including cognitions on sexual
submission, whipping, spanking, and
hurting partner. It did not ask for
actual experiences with BDSM-
themed practices. Only included
heterosexual students (mean
age ¼ 19.8 y).

Richters
et al18,19

n ¼ 19.307
(9.729/
9.578)

General
population
Australia

16e59 Computer-
assisted
telephone
interviews

2.0% of the men and 1.4% of the women
indicated to have engaged in BDSM in
the last 12 months. Prevalence was
higher in gay/lesbian (4.4%) and
bisexual (14.2%) individuals

A single question was asked in the
interview: "In the last 12 months have
you been involved in B&D or S&M?
That’s bondage and discipline,
sadomasochism, or dominance and
submission"

Långström
& Seto20

n ¼ 2,450
(1,279/1,171)

General
population
Sweden

18e60 Self-administered
questionnaire
as part of
larger survey

Sadomasochistic behavior in 2.2% of the
total sample

The survey asked about sadomasochistic
behavior, and, as such, did not include
bondage, discipline, dominance, and
submission. Focus of analysis was on
other aspects of sexuality

Jozifkova
& Flegr21

n¼ 864
(398/466)

General
population
with access
to Czech
largest
internet
portal

/ Internet trap
method

Unequal sexual partnership was chosen
by 51% of the men and 42% of the
women. Men chose submissive-
woman depictions approximately 2.6
times more frequently than dominant-
woman. Women chose either
submissive- or dominant-man
depictions with equal frequency.

A banner was offered attached to the
e-mail account of members of general
population. After clicking on the
banner, the participant had to choose
an icon displaying different hierarchical
positions between partners.
Presumably, 0.41% of the men and
0.27% of the women participated,
thus accounting for an immense
participation bias. No age limits were
defined for participation.

(continued)
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Table 1. Continued

Study
Sample size
(M/F) Population Age range

Method of
assessment Results Remarks

Holvoet
et al3

n ¼ 1,027
(459/565)

(n¼ 3 indicated
other sex)

General
population
Belgium

18e65 Internet survey
including 54
BDSM-related
activity items

47% had performed at least 1 BDSM-
related activity, and additional 22% had
fantasies about it. 12.5% indicated
performing at least 1 BDSM related
activity on a regular basis. 7.6% self-
identified as BDSM practitioner. When
asked for activities at least experienced
once, movement restriction and use of
blindfold elicited highest interest
(20e24%). Submissive kneeling,
whipping, hitting a partner in sexual
context (6e11%)

The authors used a self-developed
questionnaire to assess interest in a
wide range of BDSM-related activities,
which included items that on their own
may not define a BDSM activity as
such (eg, blindfolding, movement
restriction, use of ice cubes, etc)

Herbenick
et al22

n ¼ 2,021
(975/1,046)

General
population
USA

18e91 Internet survey
including some
BDSM related
questions

Playful whipping (6% in past year; 15%
lifetime); spanking (17.2% in past year;
31.9% lifetime); tying up/being tied up
(4.5% in last year; 21.1% lifetime); gone
to BDSM party (1.1% past year; 3.4%
lifetime). 29.3% found tying up partner
or being tied up (very or somewhat)
appealing. Experiencing pain as part of
sex was very or somewhat appealing to
11.4%. Use of blindfolds (very to
somewhat) appealing in 34.9%.

This large-scale survey focused on a
broad range of sexual behavior but
included some BDSM-themed
questions.

Joyal &
Carpentier23

n ¼ 1,040
(475/565)

General
population
Canada

18e64 2 survey
methods:
online survey
(n ¼ 543) vs
telephone
interview
(n ¼ 500)

A desire for masochism was indicated by
23.8% (19.2% in men, 27.8% in
women), whereas, for sadism, this was
present in 7.1% (9.5% in men, 5.1% in
women).

Actual experience (once in lifetime) was
confirmed by 19.2% for masochism
(men: 13.9% vs women: 23.7%),
whereas this was the case in 5.5% for
sadism (men: 7.4%; women: 3.9%).
Levels indicated for masochism were
significantly higher when assessed by
internet survey compared to telephone
interview.

Masochism was questioned by “Have
you ever been sexually aroused while
suffering, being dominated, or being
humiliated?”; sadism was assessed by
the question “Have you ever been
sexually aroused by making someone
suffer or by dominating or
psychologically or physically
humiliating another person?”

B&D ¼ bondage and discipline; BDSM ¼ bondage and discipline, dominance and submission, and sadism and masochism; M/F ¼male/female; S&M ¼ sadism and masochism; / ¼ information not available.

S
ex

M
ed

20
19
;7:129

e
14
4

B
D
S
M

From
a
B
iopsychosocialP

erspective:
A
S
ystem

atic
R
eview

133



134 De Neef et al
by experimenting with mild spanking and evolve toward more
intense stimuli, such as electrical stimulation or needle play.

Literature indicates that BDSM is an umbrella term that
covers an array of interactions that can be present independently
or in different clusterings. A dimensional angle of approach is
therefore also applicable on the nature of the interaction and the
acts implemented. Generally, a shift in power dynamics is at the
core of BDSM play.1,29 As such, in a more stereotypical setting,
there is a dominant partner (D) in charge of the scene, and a
submissive partner (s), who consents to being submitted to the
actions of the dominant. The roles may switch, more parties may
be involved, but, at each point, power exchange is at its essence.
This power shift will translate in a wide range of role play pos-
sibilities, including specific rituals (kneeling, use of title to
address partner), humiliation, movement restriction, or sensory
deprivation. When looking at the specific nature of the activities,
“softer” BDSM elements such as movement restriction or
blindfolding are much more frequently implemented, compared
with “harder” BDSM activities (eg, whipping).3 Based on the
associations between specific BDSM activities, Alison and col-
leagues2 https://paperpile.com/c/ihzoih/Gpb1þegEC defined 4
clusters of BDSM-related behaviors: pain play (including
spanking, caning, use of clothespins), humiliation (eg, verbal
abasement, gagging), physical restriction (use of bondage,
handcuffs, or chains), and hypermasculinity (eg, anilingus, use of
dildo). This last category, however, presumably reflects the fact
that more than half of their sample consisted of gay men and may
not be representative for the broader BDSM community.
Nevertheless, it demonstrates that different BDSM activities are
not necessarily all present in each interaction and that certain
clusterings can be established. In this line, Jozifkova et al30

suggested that D/s dynamics and affinity with bondage are 2
separate play strategies, although both may co-occur. Weierstall
and Giebel31 recently developed a sadomasochism checklist
containing a submission scale and a dominant scale, each con-
taining 24 items with 6 different factors: domination, use of toys,
soft play, beatings, breath play, and play involving bodily fluids.
This, again, indicates that heterogeneous profiles of interest
emerge within the BDSM community.

BDSM play is often perceived as a precursor to or part of
sexual activities.1 Chivers et al32 demonstrated that exposing
individuals with masochistic sexual interests to stories with
masochistic and submissive themes elicited both subjective and
genital sexual arousal responses, indicating the sexual nature of
these experiences. In contrast, Newmahr33 argued that, to many
practitioners, SM does not precede or replace sexual activities but
is an end into itself. Both may be true, because a recent online
survey of BDSM forum members (Fetlife; n ¼ 363) conducted
by our research group (unpublished results, 2019) showed that
BDSM-related interests are sexual in nature in most, but not all,
BDSM community members; 70% indicated they always or
regularly combined BDSM play with sex, whereas 7% never
combined the 2, and 23% do so only on occasion.
In the layman’s view, BDSM is subject to binary categoriza-
tion, with participants being either dominant or submissive.
More recently, however, more roles have been defined for BDSM
community members to identify with: dominant, master/
mistress, top, sadist, submissive, bottom, masochist and
switch,34,35 although a clear delineation between these roles does
not always exist. In Martinez’s survey study,35 most of the par-
ticipants (n ¼ 185 of 202) identified with 1 BDSM identity,
with 41.1% of the participants self-identifying as a submissive,
slave, or bottom, 28.2% as dominant, master, or sadist, and
22.3% as switch. More than half of the population (52%)
indicated maintaining the same role (dominant or submissive)
throughout all interactions, whereas the other half tended to
experiment with other roles as well, although men tended to be
significantly less fluid in their role (43.4% of the men had at least
some level of fluidity, whereas this was the case for 51.5% of the
women). Nevertheless, almost all participants clearly preferred 1
role over others, because only 7.4% experienced both roles in
equal amounts. In Alison’s study,2 these ratios were confirmed,
with 27.0% of the subjects identifying themselves as mainly
sadistic, 22.7% as both sadistic and masochistic, and 50.2% as
mainly masochistic. However, it should be noted that the sample
used in the latter study is far from representative for the general
population, because 88% of the participants (n ¼ 184) were
male, and, additionally, more than half (51.6%) reported being
homosexual.

To conclude, BDSM interests can be approached from a
multidimensional perspective. In the general population,
depending on the applied BDSM definition and methodology,
8e70% is BDSM-minded, with a smaller amount of practi-
tioners seeking to take their interests outdoors. Practitioners play
with varying degrees of intensity and frequency and are heter-
ogenous in performing their activities in a sexual context. Roles
adopted in the interaction occasionally are strictly dominant or
submissive, but they are more flexible in the majority of the
players.

Stigma Surrounding BDSM
There is a distinct stigma surrounding the spectrum of

BDSM, resulting, among others, from the fact that it links
sexuality to pain, power display, and humiliation, rather than to
romance and tenderness, an association more commonly made
by the general public. Nevertheless, it has been claimed that
previous cultures (eg, ancient Egypt, ancient Rome) accepted the
use of physical and mental pain play in a sexual context much
more than is the case in our current western societies,1,36,37 but
insufficient data exist to verify this hypothesis. International
differences in BDSM practices have been suggested,38 but large-
scale studies investigating this notion have yet to be conducted.
Yost39 identified 4 categories of stigmatizing attitudes: (i) BDSM
is socially and morally wrong, (ii) BDSM is associated with non-
consensual violence, (iii) a general lack of tolerance toward SM
practitioners, and, finally, (iv) the notion that submissive or
Sex Med 2019;7:129e144
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dominant traits translate to other domains in everyday life (eg,
behavior toward children). Although few studies looked into the
characteristics and traits facilitating these stigmatizing attitudes,
stigma was found to be higher in women who were less sexually
emancipated.40 In a large sample of SM-identified women, half
reported they had experienced some form of physical assault or
discrimination because of their SM practices, and another 30%
were refused or ejected from social, recreational, political,
educational, and spiritual groups.41 On the other hand, Graham
and colleagues42 showed that participation in accepting envi-
ronments where BDSM is stimulated and celebrated has a pos-
itive impact toward stigma management. This may partly explain
why some practitioners explore their sexual interests in public
BDSM communities, rather than keeping it in the privacy of
their homes.

This stigmatization translates into feelings of anxiety in most
to disclose their BDSM interests43 and may be in line with the
elevated rates of suicidal ideation seen among BDSM practi-
tioners, even after adjusting for depressive symptoms,44,45 with
37% of them reporting non-zero levels of suicidal ideation.45

Similarly, Brown et al46 found that 12% of their large sample
of BDSM practitioners (n ¼ 576) reported �1 previous suicide
attempts, with significantly more women (19%) indicating an
attempt, whereas this was only the case for 8% of the men. This
is in contrast with the general adult population, in which lower
rates of suicide attempt have been reported (1.3e4.2%).47,48 It
may also have important consequences in the context of juris-
diction, because it is still unclear how law makers position
themselves toward consensual sadomasochism.49 It is often
argued that sexual behaviors should be protected under a right to
privacy, and parallels have been drawn with sports in which
bodily harm also incurs on a consensual base (eg, boxing). In
light of the still-ongoing equivocality, Green49 argues for a
similar legal treatment of sexual and sportive activities when
consensual harm is involved.

Some scientific literature contributes further to stigma sus-
tainment, for example, by focusing on fatal cases of autoerotic
asphyxia, while looking into associations with masochism,
bondage, or transvestism.50e52 Despite these incidental cases,
safety and consensual practices are core elements in BDSM in-
teractions, and there is a lack of evidence that asphyxiophilia (ie,
restriction of breathing) specifically and sexual masochism in
general is actually harmful.53 Also, from a clinical perspective, it
was demonstrated that most psychotherapists do not tend to see
BDSM as a benign variation in sexual behavior, and almost half
of these therapists were unsure whether most of the BDSM
practitioners were “psychologically healthy”.54 Worryingly, some
therapists were unable to differentiate between BDSM and abuse
and, as a result, required clients to give up BDSM as a condition
of treatment. Unsurprisingly, then, Waldura et al55 found that
only 38% of their sample was able to disclose their kink orien-
tation to their clinician. Women especially were concerned about
being judged by their medical care givers for their sexual
Sex Med 2019;7:129e144
practices. Therapists experienced in working with BDSM clients,
however, accentuated the importance of a non-judgmental atti-
tude and knowledge of BDSM practices and values.56,57 Moser
and Levitt58 found that only 6% of BDSM participants indicated
they preferred not having these interests, and a survey of sex
therapists demonstrated that BDSM interests presented rarely a
manifesting problem in their BDSM-practicing clients.59
Pathologizing BDSM
The inclusion of sexual sadism and sexual masochism in the

Diagnostic and Statistical Manual of Mental Disorders has its
roots in earlier descriptions by Freud6 and Krafft-Ebing,5 who
pathologized these interests. According to Weinberg,60 they
presumably had biased views on the matter because they based
their ideas on literature describing extremes (eg, the works of the
Marquis de Sade) that did not necessarily represent actual
BDSM, as well as on conservative views on sexuality that were
generally prevailing in their time, thereby further inflating
aversiveness toward all kinds of sex-related activities. It should be
noted that, in the latest 2 editions of the DSM (DSM-IV and
DSM-5), a clear distinction is made between non-pathologic
atypical sexual interest (or paraphilia) and actual paraphilic dis-
orders that, by definition, have to cause distress or impairment to
the practitioner or cause personal (risk of) harm to others.7,61 As
such, the DSM distinguishes between normal BDSM behavior
and pathology and thereby recognizes that many people are quite
comfortable with their potentially non-mainstream sexual in-
terests expressed through consensual practices. Therefore, some
argue for keeping diagnoses such as sexual masochism and sexual
sadism in the DSM classification system.62 Similarly, sadomas-
ochism is included in the ICD-10 as a disorder of sexual pref-
erences, and Reed and colleagues13 have recommended that this
diagnosis be deleted in the next edition (ICD-11). They stress
the importance of the consensual nature of these interactions and
propose 2 new diagnoses based on this principle of consent: (i) If
consensual behavior is involved, sadomasochism can be added as
Other paraphilic disorder, “if accompanied by marked stress that
is not entirely attributable to rejection or feared rejection of the
arousal pattern by others, or by significant risk of injury or
death”; (ii) A new diagnosis, “Coercive sexual sadism disorder,” is
proposed when “arousal pattern focuses on the infliction of
suffering on non-consenting individuals”.10

Nevertheless, several authors have criticized the presence of
sexual sadism and sexual masochism in the DSM and suggested
that public opinion, rather than scientific argumentation, was the
main reason for paraphilias to be part of the DSM.10,62,63 This is
in line with Connolly,64 who failed to show significant psycho-
pathology in BDSM practitioners and showed levels of psycho-
logical sadism and masochism that were comparable to control
subjects. Others believe that these diagnoses deserve a place in
the classification system, because they are highly prevalent in
forensic populations of sexual murderers, but that it is crucial to
differentiate between safe, sane, and consensual BDSM practices
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on one hand and pathologic, non-consensual forms of sexual
sadism and masochism on the other.64,65 Indeed, when practiced
in a non-consensual way and when harming others or self, these
interests need to be categorized as pathologic.

Additionally, Klement et al66 demonstrated significantly lower
levels of sexism and rape myth acceptance in BDSM practi-
tioners; contrasting insinuations that erotica involving sexually
submissive women negatively impacts attitudes toward women
and increases rape myth acceptance in men.67,68 Nevertheless, 2
negative implications of incorporating BDSM as paraphilia in the
DSM remain. First, the fact that sexual sadism and masochism
are part of a psychiatric classification system may still fuel stig-
matizing presumptions (eg, in a context of jurisdiction). Second,
the fact that BDSM-related activities are classified as paraphilias
implies that they are unusual or atypical; however, this stands in
stark contrast with data showing that more than half of the
general population has BDSM-themed fantasies.3,16 An internet
survey69 conducted on 1,516 adults showed that only 9 of 55
sexual fantasies were deemed to be “unusual” (operationalized as
being reported by <15.9%), including urine play, transgender
dressing, or sexual abuse. Fantasies about sex with animals or
children (age <12 years) were rare (as reported by <2.3%).
Typical BDSM-related fantasies, such as being dominated,
bondage, or spanking, were found to be more common (up to
34.5%), and could, thus, not be identified as unusual. Notably,
some authors parallel BDSM classification to the inclusion of
homosexuality in previous DSM editions.56,70
Psychosocial Aspects of BDSM Interests
Some preliminary literature suggests an influence of several

psychological factors and social influences driving an affinity with
BDSM.
Personality and Personality Disorder
A single study scrutinized associations between personality

traits and BDSM preferences.71 Compared with non-BDSM
control subjects (n ¼ 434), BDSM practitioners (n ¼ 902)
were less neurotic, more extroverted, more open to new experi-
ences, more conscientious, and less agreeable. Moreover, BDSM
practitioners differed in their attachment styles because they were
less sensitive to rejection, more confident in their relationships,
had lower need for approval, and were less anxiously attached
compared with the non-BDSM participants. Most of these ef-
fects were driven by the female subsample of the BDSM prac-
titioners. Frías et al72 suggested a higher prevalence of sexual
masochism in subjects with borderline personality disorder (6 of
60; compared with 0 of 60 control subjects without borderline
personality disorder), but, because of very limited sample size,
these findings should be replicated. In this line, Connolly64

demonstrated higher levels of narcissism among practitioners
(n ¼ 32) compared with control subjects. These preliminary
findings, thus, may suggest an association between cluster B
personality traits and BDSM interests, but this notion should be
explored in future studies.
Impact of Adverse Childhood Experiences on BDSM
Interests
A study performed by Nordling et al73 showed that the

prevalence of self-reported sexual childhood abuse was higher
among BDSM practitioners (8% men, 23% women), as
compared with the general population (3% men and 8%
women). It should be noted that the sample of women in
Nordling’s sample was small (n ¼ 22) and thus not representa-
tive for female BDSM practitioners. Moreover, a recent meta-
analysis on the prevalence of child sexual abuse in community
and student samples showed that 7.9% of men and 19.7% of
women had suffered some form of sexual abuse in childhood,74

which is more in line with Nordling’s findings among BDSM
practitioners. It should be noted that earlier research has shown
that women who were sexually abused in childhood were more
likely to report submission fantasies than those who were
not.16,75,76 Nonetheless, although some preliminary findings
suggest an association between sexual trauma and BDSM-related
interests, current literature does not prove a causal relationship.
Future large-scale, preferably cross-nation research should further
elucidate whether an association between childhood abuse and
BDSM interests is actually present. It can also be hypothesized
that a report bias may exist, driving these preliminary associa-
tions, because it is possible that BDSM practitioners may
communicate more openly about sexual boundaries and sexuality
in general. The latter notion has not been investigated yet, so
comparing the communication style between BDSM practi-
tioners and non-BDSM control subjects may be of interest.
Moreover, because BDSM practitioners frequently emphasize
consent, safety, and personal boundaries within BDSM play,65

they may label certain behaviors more quickly as being sexually
transgressive than non-practitioners from the general population.
Further research should clarify the nature of this relationship.
Age of Awareness and Education Levels
Many BDSM-oriented individuals became aware of their

kink-themed interests at a relatively young age, that is, before the
age of 15.43,77 Moser and Levitt58 surveyed 178 BDSM-oriented
men who, on average, participated in SM at the age of 23,
whereas 26% reported having a first SM experience by age 16.
Similarly, Holvoet and colleagues3 found that 61.4% of the
general population with a BDSM interest became aware of it
before age 25. In Breslow’s sample of men,77 half recognized
their SM interests by age 14. In a Finnish sample of mostly gay
men, 9.3% claimed awareness of their sadomasochistic in-
clinations before the age of 10.78

Because these interests apparently are already present early in
life, social contexts during childhood and adolescence (eg,
Sex Med 2019;7:129e144
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parenting style) presumably largely influence affinity for BDSM
practices. Future research should dig deeper in the potential
moderating role of parenting style and power disparity in the
parental couple.

Ample literature shows that BDSM practitioners are typically
highly educated. Sandnabba and colleagues78 found that more
than one-third had a university degree, with an additional 21%
having a college degree. Wismeijer & Van Assen71 similarly
found that 70% had a higher education (ie, bachelor’s or master’s
degree), as compared with 34% in the general population.
Martinez35 again showed that about half of their BDSM sample
had a college degree, with another 33% having taken up to 1 year
of college. In this line, they also had higher income levels than
the general population.2 Interestingly, higher education levels
were seen in participants visiting public BDSM-themed events,
but not in practitioners who preferred to explore their interests at
home with a less high level of intensity (Coppens et al.79; n ¼
1,289). These findings suggest that there is a positive correlation
between the intensity with which one practices BDSM and their
education level. It could be suggested that individuals with
higher education levels are attracted to the psychological dy-
namics of BDSM play and see it as an enrichment of their
relationship or sexuality, but this should be clarified by future
research. It may also be that a participation bias exists, because
more-educated BDSM practitioners may be more prone to
participate in research or because they may have easier access to
research projects through internet forums. Nonetheless, it should
be noted that these findings are merely associations found be-
tween education level and BDSM interest and, thus, did not
reflect causality. Future BDSM research could explore whether
higher education levels may be linked to more liberal attitudes
and beliefs or a more unrestricted sociosexual orientation.
Relationship Between Sexual Orientation and the BDSM
Interest
Earlier research mostly included male participants and mem-

bers of the lesbian, gay, bisexual, and transgender (LGBT)
community,2,78 whereas recent research reports on more
balanced samples, although men still tend to be slightly over-
represented in BDSM samples recruited online (eg, reference 44,
Coppens et al.79). This parallels the evolution in the social profile
of the (public) BDSM community, because in the 1980s and
1990s, initial clubs were typically part of the gay leather scene.1

More recently, BDSM-themed clubs seem to attract broader
groups of BDSM aficionados.70 Moreover, the generation of
online BDSM-related forums facilitates interactions with and
within the community. This also has significant advantages for
research in the field, because it results in a vast increase in the
accessibility of the population for research purposes and thereby
strongly reduces study population selection bias.

Whereas, in the general population, about 90% declare
themselves to be heterosexual,3 this is the case for only about
Sex Med 2019;7:129e144
two-thirds in the BDSM community, with more members self-
identifying as being bisexual (23%) or otherwise (17%).46

Cross and Matheson80 found almost half of online recruited
masochists to be bisexually or homosexually oriented. More
specifically, the survey by Tomassilli et al81 showed that bisexual
women were more likely to have engaged in BDSM-related ac-
tivities than lesbian women.

BDSM-oriented members of the LGBT community also have
a significantly higher play frequency than do heterosex-
uals.44,60,78 Moreover, gay men tended to have a higher ratio of
university degrees and primarily held white-collar occupations,
whereas the straight respondents held more blue-collar positions
(eg, industry and service). Surprisingly, LGBT respondents
began their BDSM related activities at a later age compared with
their heterosexual peers.82 Differences were also found in the
type of activities they engaged in, because gay men preferred
hypermasculine-related activities (use of dildos, anal play) and
tended to be more sadistically oriented, whereas heterosexuals
rather preferred humiliation-related activities.2,28,80,82
BDSM as Leisure or Sexual Activity
Several studies scrutinized the sexual nature of BDSM and

surveyed the role of BDSM in sexual activity of participants. A
recent interview-based study83 showed that a small sample
(n ¼ 32) of practitioners indicated that their sexual BDSM ex-
periences were primarily emotional and psychological in nature
and that these were preferred over mainstream (“vanilla”) sexual
interactions. In contrast, Pascoal’s small-scale survey study (n ¼
68)84 revealed that BDSM and non-BDSM sexual activities were
experienced as equally satisfying and that most practitioners did
not exclusively engage in BDSM-oriented sexual practices.
Nevertheless, they accentuate how BDSM-themed sexual in-
teractions deepen the interpersonal connection more than non-
BDSM sexuality. Moreover, within the community, BDSM
play is more associated with long-term relationships, and some
even indicate them as being unnecessary or inappropriate in
short-term sexual encounters,85 again pointing toward the bidi-
rectional association between an emotional connection and
BDSM play. Some practitioners even describe their BDSM
preference as an addiction86; in this exploratory, qualitative study
in which 9 individuals underwent a semistructured interview
focusing on the experience of sexually masochistic acts, some
subjects mentioned a rush or “high” during BDSM-oriented
interactions, which could explain a state of dependency and a
craving for future similar experiences. This interesting notion
should be explored in future research.

Cross and Matheson80 indicate that it is power that is at the
core of BDSM interactions, rather than pain, bondage, and
humiliation, which are merely tools or methods to achieve the
mutual creation of a hierarchical status. As such, the exchange of
power in an erotic context is the driving mechanism underlying
sexual pleasure. This was based on the analyses of SM
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interactions in progress in online SM chat rooms, followed by
post-scene interviews (n ¼ 13). An important limitation of this
approach is that it was a virtual interaction, not necessarily
reflecting all processes involved in a real-life interaction. This
notion mirrors the fact that women having sexual fantasies of
forced sex often imagine minimal physical discomfort in those
fantasies,87e89 suggesting that it is the power dynamics rather
than a masochistic mechanism driving these fantasies.
BDSM as Identity
Although, for some, BDSM is a form of leisure or a means to

spice things up in the bedroom,33,65 other practitioners will
argue that BDSM is their sexual identity or orientation. Some
even go as far as to perpetually maintain their BDSM dynamics
in their everyday lives.26 Parallels have been drawn with being
part of the LGBT community. For example, a person identifying
as gay will indicate that sexual orientation stands for who he or
she essentially is.43,90 A small-scale qualitative research study43

demonstrated that the level of identification can vary, with
some framing their BDSM interests as a sexual orientation
reflecting interests that started early on in life, whereas others
became attracted to BDSM more gradually at a later age after
dating someone with these preferences or after reading about it,
without seeing these interests as fundamental part of their per-
sonality or sexuality.
The Biological Aspects of BDSM
Up to now, very few studies focused on the biologic un-

derpinnings of BDSM practice, but some indeed have investi-
gated effects of gender, brain activity patterns, or associations
with hormonal changes.
Sex and Age Effects on BDSM Interests
Several studies looked into the association between the sex of

the participant and BDSM role. In the BDSM community, men
tend to be more dominant, whereas up to 75% of the women
identify themselves as submissive.27,71 A minority of both men
and women identify as switch. Non-heterosexual participants
mainly self-identified as switches (37%), with a slightly less but
equal ratio of dominants and submissives (22% and 27%). As
was shown by Herbenick et al22 in a large sample of the general
population (n ¼ 2,021), more women (14.2%) than men (8.5%)
find experiencing pain as part of sex (very or somewhat)
appealing. Women also demonstrate significantly higher interest
in submissive sexual fantasies16 and express a preference for a
dominant man.40 In addition to these differential affinities for
BDSM roles between men and women, men apparently become
aware of these interests on average 5 years earlier than
women.60,77

From an evolutionary point of view, male assertiveness is a
characteristic valued by women in their male (potential) partners,
because it may have led to increased survival chances for women
and children.67 In this line, Jozifkova and Kolackova91 aimed to
investigate the origin of dominance and submissiveness as sexual
preferences. To do so, they investigated the hypothesis that sexual
arousal induced by hierarchical imbalance between a person and
his or her partner reflects a mating strategy. This was done by
comparing the number of children and self-reported attractiveness
of dominant men and submissive women with control subjects
within the general population (n ¼ 673). They showed that,
compared with control subjects, sexually dominant men and
sexually submissive women perceived themselves as being more
attractive and hadmore biological children. This led the authors to
conclude BDSM to be a successful mating strategy.91

In contemporary society, dominance is still primarily consid-
ered a masculine characteristic.67,92 Gender norms urge women
to associate sex with submission and subordination to men,
whereas men learn to eroticize male dominant behavior.18,34,91,93

This is confirmed by a study by Sanchez and colleagues,94 with a
lexical decision test that assessed implicit associations between
words of dominance (eg, “power,” “strong”) or submission (eg,
“comply,” “concede”) and words associated with sex (eg, “cli-
max,” “oral”). Words referring to sex primed faster responses for
submissive words in women, leading the authors to conclude that
women implicitly associated sex with submission, an association
not found in men. It was also demonstrated that many adoles-
cent girls, but not boys, report assuming a submissive role during
their first sexual experiences.94,95 In this line, being dominated
and overpowered by a man is one of the most common sexual
fantasies among women.67,92,96 Jozifkova et al97 postulated that a
submissive/dominant hierarchical disparity within a couple can
be an important mechanism, promoting cohesion and coopera-
tion between the partners. Notably, Hawley and Hensley92 also
demonstrated high preference rates for submissive fantasies in
some men, regardless of sexual orientation or gender identity.
The authors suggest differential between-gender mechanisms for
these submissive fantasies. In women, interest in submission is
presumably mainly driven by the need for nurturing and secu-
rity, whereas, in men, this need is possibly more associated with
the need to surrender to the will of another.

As noted by Holvoet et al,3 age also seems to impact role
preference; they show dominant self-identification to be associ-
ated with older age, whereas younger practitioners displayed a
higher interest for the submissive role. The authors note that this
might not be a strictly biological phenomenon and could
potentially be explained, at least partially, by cultural changes
over the years. Possibly, in the BDSM community, acceptance
toward more-fluid role positioning may have increased over time,
although this notion should be investigated. It may also reflect a
level of maturity needed to take on the dominant role and
implement the responsibilities needed for the role.
Brain Activity Associated With Dynamical Pain
Thresholds in BDSM Practitioners
2 studies gauging pain thresholds in masochistic subjects98,99

demonstrated that masochists displayed pain hyposensitivity.
Sex Med 2019;7:129e144
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This finding was corroborated by Luo and Zhang,100 who
showed that submissive women have lower differential ampli-
tudes of several event-related potentials, compared with control
subjects, when looking at pictures of women with painful and
neutral facial expressions. These reduced event-related potentials
include the N1, P2, and long-latency potential. The N1 has been
associated with the perception of threat,101 whereas the P2 has
been linked to the degree of perceived pain in others.102 The
long-latency potential seems to be an indicator of emotion
regulation, thus assessing the emotional appraisal of stimuli by
the participant.100 This, thus, seems to suggest that submissives
perceive pain as less threatening and may be associated with
lower (negative) emotional appraisal of pain-related stimuli. A
link between painful stimulation and the experience of pleasure
was investigated by Defrin and colleagues,99 demonstrating that
the number of stimulated body regions—as reported by the re-
spondents on a self-developed questionnaire including 7 body
regions (including “upper back,” “lower back,” “buttock,” and
“legs”; r ¼ 0.781, P < .001)—as well as the intensity of pain
during BDSM play, as scored on a visual analogue scale (r ¼
0.414; P < .05), correlated highly with the amount of pleasure
experienced by these participants. In contrast, both masochists
and non-BDSM control subjects reported equal levels of negative
emotions while experiencing pain in everyday life.98,99

A single functional magnetic resonance imaging study103

investigated brain activity in masochists during the administra-
tion of painful laser stimuli while viewing body-relatedmasochistic
stimuli vs other, non-masochistic stimuli. Compared with control
subjects, masochistic participants reported reduced pain percep-
tion while viewing the masochistic images, which was mirrored by
higher levels of positive arousal while watching the images.
Interestingly, they had unaltered pain perception in other non-
masochistic contexts. Brain imaging revealed that, in masochists,
the functional connectivity of the parietal operculum to the left
and right insulae, the central operculum, and the supramarginal
gyrus is altered. Activity of the insula region specifically has been
associated with aversion.104 Interestingly, all these brain regions
are part of the so-called “mirror neuron system,” the brain regions
that are associated with the ability to understand themental state of
others, as well as with empathy and, thus, are important in the
context of social interaction. These results, thus, suggest that
masochists tend to experience painful stimuli when framed in a
masochistic social context as being less negative compared with
control subjects. These aforementioned regions of the operculum
have also been shown to be activated in non-BDSM participants
when watching sexual video clips. The level of activation of these
brain structures predicted sexual arousal induced by these
videos.105 Because the reduced pain perception was not present
when receiving painful stimuli in a non-masochistic context, it,
thus, seems that masochists retrieve positive experiences from past
memories when shown masochistic pictures during painful stim-
ulation, leading them to imagine themselves in the situation with
the associated positive emotions.
Sex Med 2019;7:129e144
Hormonal Changes Associated with BDSM
Male sex hormones, especially testosterone levels, are known

to be associated with sexual activity and aggression in gen-
eral,105,106 but it should be noted that the association between
testosterone and aggressive behavior is a complex one that re-
mains to be elucidated. Nonetheless, this association has been
extrapolated to both sexual (non-consensual) sadism107 and
sexual masochism.108 In a fascinating set of 2 studies,109 58
dominant or submissive practitioners underwent salivary testos-
terone quantification before and after BDSM interaction. Con-
trasting to previous results, female (but not male) submissives
had increased testosterone levels after BDSM play, whereas
testosterone levels remained stable in dominants. The authors
hypothesized the hormonal increase in female submissives to
signify an aggressive response to the SM activities, but they also
suggested that testosterone was associated with increases in
positive mood, although the latter is less likely, given that in-
creases in testosterone are more associated with depressive
mood.110 It should be noted, however, that a small-scale follow-
up study of the same research group did not replicate these
findings.111 Nonetheless, recent research associated increases in
testosterone with prosocial behavior, because testosterone tended
to stimulate rewarding behavior in men.112 But, more generally,
effects of testosterone in women are less understood and should
be further scrutinized.112

Similarly, increased levels of the stress hormone cortisol have
been associated with both sadistic107 and masochistic66,113 be-
haviors. Surprisingly, Klement and colleagues66,113 found that
increased cortisol levels were inversely correlated with subjective
stress levels, as well as negative affect.114 The authors propose 2
mechanisms for these seemingly contradictory findings. Partici-
pants may have high pain tolerance levels and, thus, may not
experience BDSM-related pain stimuli as particularly painful
subjectively, although the body may have registered pain-related
sensations. Another explanation may be that pain play could have
a moderating effect on the link between physiological and psy-
chological stress, by reducing negative or inducing positive
emotions during these activities.

The induction of both sex and stress-related hormones in
response to painful stimuli might provide an explanation for the
historic notion that pain induction can be sexually arousing.
Weinberg et al1 postulated that pain can act as a sexual stimulus.
In addition, Kinsey et al115 pointed out that milder forms of
physical aggression, such as scratching and biting, are often in-
gredients implemented in conventional sex and that the physi-
ological response to pain is similar to that of orgasm. Other
physical activities that may be accompanied by pain, such as
long-distance running or dancing, can equally lead to a euphoric
state of mind.116 Combined, these findings indicate that inves-
tigation of the potential role of biomarkers implicated in the
brain reward system (eg, the dopaminergic system, cannabinoids)
and their interactions with the aforementioned hormones pro-
vides a promising future research avenue.



Figure 2. A biopsychosocial model for BDSM interests. BDSM ¼ bondage and discipline, dominance and submission, and sadism and
masochism.
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DISCUSSION

An interest in BDSM-related intimacy and sexuality can
translate into a wide range of different fantasies and activities.
Kinks and related interests come in many forms and present
themselves very individually. Based on the existing literature,
these interests seem to stem from a variety of biological, psy-
chological and social influences throughout one’s life. Figure 2
presents a biopsychosocial model of how all these influences
may converge into the development of BDSM-oriented behavior.
It should be noted that this is a tentative model, because many
aspects included need further scrutiny. Biologic factors such as
gender identity, as well as the constitution of the central pain and
reward systems, may influence BDSM orientation, although it
can also be argued that these systems change over time as a result
of BDSM activities. These are interesting notions to be explored
in future research. Sex hormone levels may contribute to the
BDSM role identity (dominant vs submissive) and to what extent
it is a sexually related interest. Psychological factors equally
impact one’s positioning within the BDSM spectrum. Both
personality traits, such as higher levels of openness or extraver-
sion, as well as the presence of a personality disorder, may have a
mediating effect toward a higher interest in BDSM, although
only limited evidence is available with regard to the amount of
impact, as well as its specificity. Sensation-seeking levels and
impulsivity may guide one’s drive to explore new or more-intense
kinks. Attachment styles will determine dynamics within the
couple and may influence the willingness to explore limits and
limitations in a BDSM context. Education levels can equally
steer relational or sexual interest, because a higher percentage of
BDSM practitioners have a college degree, which often comes
with higher levels of responsibilities. It has been suggested that
BDSM offers a framework in which these work-related re-
sponsibilities can be let go, resulting in a sense of personal
freedom.26 Finally, it can also be hypothesized that the parenting
style experienced in childhood, as well as the modeling of the
parents as a couple, may steer one’s view on relational dynamics,
but this still needs to be investigated. As such, if 1 of the parents
is the authoritative figure within the couple, the child is more
likely to also develop a hierarchical disparity in their future
couple dynamics and sexuality.77 Also cultural factors such as a
liberal environment (eg, urban living region) and potential
sexually traumatic experiences contribute to a more pro-BDSM
lifestyle. To what extent BDSM interests and tendencies
develop over time is moderated by, among others, (sexual)
Sex Med 2019;7:129e144
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partner choices and accessibility of the BDSM community (eg,
online or the proximity of a club).

Within the BDSM spectrum, these interests develop in several
dimensions. As such, they may be an inseparable part of one’s
sexuality or have no sexual connotation at all. Additionally, the
nature of the play elements driving the power exchange may be
different, because some focus on role or power play, whereas
others are more oriented toward pain play or may implement
both aspects.

The limitations of the current review reflect those of the
topical scientific literature. Although the number of studies
focused on all aspects of BDSM is exponentially growing, most
of these are only descriptive, and very few focus on underlying
driving processes. The current review only included original
research articles and, thus, did not implement any of the
multitude of existing opinion pieces, which mostly approach
BDSM from a psychodynamic angle. Another confounding
factor is the extent of generalizability of data. Generally, literature
can be divided into 2 categories: the first focuses on BDSM
practitioners recruited from specialized settings (club members
and, more recently, the online community), which inherently
creates a selection bias, because these members are more actively
or intensely pursuing their interests, and may not represent the
general BDSM-oriented population. Alternatively, more recent
studies are using large-scale survey studies to investigate several
aspects of BDSM in the general population, but they tend to be
more descriptive in nature.
CONCLUSION

Future research should focus more on the driving mecha-
nisms—with a specific stress on/need for implicated biologic
pathways—of BDSM practice and relationships, all the while
addressing limitations of current literature, as described above.
Research should not only focus on BDSM-oriented people who
practice their interests in BDSM-themed clubs, but also take
advantage of the increased accessibility of practitioners and more
broadly, BDSM-interested individuals without experience, pro-
vided by internet forums. This will allow scrutinizing the wide
spectrum of BDSM interest. Informative research venues could
be driving psychological mechanisms in these interests (such as
personality traits, coping skills, sensation-seeking behavior),
parenting style of the parents of these individuals, relationship
between BDSM and communication style in and outside inti-
mate relationships, associations between BDSM interests and
psychological or psychiatric disorders, evolutions in the percep-
tion of BDSM interests in society and associated stigma, and
international differences in BDSM practices. Finally, research
into biomarkers related to reward, sexuality, intimacy, and
experienced stress may further our understanding of these
interests.
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