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We conducted an exploratory investigation of the relationship between
personality and willingness towards performance enhancement and body
modification in Norway. The study is based on Norwegian Monitor data from
a cross-sectional survey of a nationally representative sample of 4,233
(females: 49.9%) persons aged 15 to 96 (45.92 ± 18.02) years. Data were
collected using a questionnaire containing demographic questions and
measures of physical appearance satisfaction, physical activity level,
personality (five-factor model), and willingness towards performance
enhancement (e.g., substances that improve creative thinking) and body
modification (e.g., use of muscle-building substances). Data were analyzed
using descriptive statistics and multiple regression analyses. We found that
62.2% and 50.1% of our sample were either willing to use or contemplating
using substances that reduce memory failure and enhance physical fitness
respectively. Our sample was most willing or contemplating tattooing
(30.0%) and generally skeptical of the other body modification methods with
willingness to use or contemplating using substances to enhance
muscularity least accepted (3.9%). Higher fantasy/openness and lower
agreeableness were associated with higher willingness towards both
performance enhancement and body modification. Additionally, higher
extraversion and lower control/conscientiousness predicted higher
willingness towards body modification. Our findings corroborate previous
indications that performance enhancement and body modification are now
mainstream. They also underline the importance of personality traits in
willingness towards these practices.
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Introduction

Human enhancement and body
modification

Human enhancement refers to the improvement of human

capacity, disposition and well-being through genetic, biomedical

or pharmaceutical means in the absence of pathology or beyond

what is necessary for sustenance or restoration of good health

(1–3). Body modification on the other hand has been defined

as permanent or semipermanent voluntary alteration of the

human body that is not medically sanctioned such as plastic

surgery, diet and exercise regimen, and other permanent and

temporary cosmetic procedures (4).

Unlike human enhancement, there is contention regarding

the definition of body modification. A distinction is made

between body modification and nonmainstream body

modification where the latter is defined (4) “as any

permanent or semipermanent, voluntary alteration of the

human body that is not medically mandated and that

transgresses and challenges common assumptions and

expectations of bodily presentation and/or aesthetic, and

therefore may be considered extreme and/or deviant by

members of mainstream Western society” (p. 4). Thus,

tattoos, piercings, and plastic surgery for example, although

often voluntarily done and permanent or semipermanent

and normative in certain non-Western societies (e.g., male

circumcision and female genital mutilation in some African

and Middle Eastern societies) are not considered

nonmainstream body modification. On the other hand,

eccentrically placed, egregious, or extreme tattoos/piercings

such as full-body or genital tattoos/piercings are regarded

nonmainstream body modification. In the present study,

“body modification” is used as an umbrella term for both

(mainstream) body modification and nonmainstream body

modification (4).

There is also contention regarding the conceptualization

of human enhancement and body modification. On the

premises that human enhancement is a category of body

modification, every modification is arguably an

enhancement, and that “body modification” unlike “human

enhancement” is a normative and less prejudicial term, it

has been argued and recommended that “body

modification” be used as an umbrella term for both human

enhancement and body modification (5). However, we

distinguish between “human enhancement” and “body

modification” in the present study.

The last few decades have witnessed advances in human

enhancement and body modification. The widespread use of

anabolic-androgenic steroids - AAS (6, 7) and various other

human enhancement drugs (1, 8) as well as the proliferation

of various body modification methods (9–11) for aesthetic

and ergogenic enhancement is illustrative. It is noteworthy
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that the explosion of social media appears to promote and

reinforce this phenomenon (12–15).
Personality

Personality is defined as an organized and relatively stable

set of psychological traits and mechanisms within an

individual that influence the individual’s interactions and

adaptations to the physical and psychosocial environment

(16). Personality is typically assessed as traits (17) defined as

relatively stable cognitive, emotional and behavioral factors

that establish individual identity and distinguishes people

from others (18). The five-factor model (FFM) is a reliable,

well-validated (19) and the foremost (16, 17) personality

taxonomy. It consists of five personality factors or traits

(neuroticism, extraversion, openness, agreeableness, and

conscientiousness) with each associated with certain tendencies.

Neuroticism is defined in terms of the incidence and

intensity of negative emotions and affect with higher scorers

having a higher tendency towards anger, anxiety, depression,

impulsivity, and vulnerability. Extraversion is defined as the

magnitude and intensity of energy directed into the social

world. Higher scores signal higher assertiveness, friendliness,

sociability, and a higher tendency to experience positive

emotions. Openness (also termed creativity, culture, fantasy,

intellect, and openness to experience) is defined as aesthetic,

emotional, intellectual and practical aptitude with higher

scores signaling a higher appreciation of and interest in art

and beauty, adventure, unusual ideas and values, new and

diverse experiences, and intellectual curiosity. Agreeableness is

defined in terms of compassion, cooperation, modesty,

sympathy and trust with higher scores indicating a higher

tendency to be altruistic, compassionate, cooperative, modest

and sympathetic. Conscientiousness refers to the degree of

efficiency, personal organization, and dependability with

higher scores indicating a higher tendency to be organized,

punctual and dependable, show self-discipline, aim for

achievement, and prefer planned rather than spontaneous

activity. These factors or traits are expatiated in the

personality psychology literature (16, 17, 19).
The relationship between personality,
human enhancement and body
modification

Personality traits have been implicated in human

enhancement and body modification. The stimulation (20)

theory of tattooing (21), extended to body modification, posits

that body modification is an expression of high extraversion.

An Austrian online survey (22) examined the link between

personality and attitudes towards four human enhancement
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methods: pharmacological enhancement (e.g., use of

psychostimulants such as modafinil to increase cognitive

performance), current-based enhancement (e.g., deep brain

stimulation to enhance memory and intelligence), genetic

enhancement (human enhancement through genetic

modification), and mind uploading (digital replication of the

brain’s cellular structure and upload onto an external storage

medium for emulation.

In terms of the FFM, it was found that higher openness is

associated with less negative attitudes towards

pharmacological enhancement, genetic enhancement, and

mind uploading. Additionally, it was found that attitudes

towards human enhancement and body modification seems to

differ by type with more negative attitudes towards

pharmacological and genetic enhancement than current-based

enhancement and mind uploading (22). In a similar study

(23), agreeableness and conscientiousness correlated negatively

with acceptance of human enhancement and body

modification. Agreeableness and conscientiousness in

particular correlated negatively with acceptance of genetic

enhancement with conscientiousness having an additional

negative correlation with deep brain stimulation. Additionally,

multiple regression analysis showed that higher

conscientiousness-industriousness is associated with lower

acceptance of enhancement.
Prevalence and correlates of human
enhancement and body modification in
Norway

Previous studies have examined the prevalence, attitudes

and correlates of human enhancement and body modification

in Norway. Historically, data from representative samples of

Norwegians aged 18 to 69 from 1968 to 1989 showed a

negative attitude towards drug use, high support for

prohibition of drug use, and preference for harsher

punishment for drug users (24). In our 2006 survey (25) of

elite athlete (n = 234, males: n = 151) and general population

(n = 428, males: n = 275) samples aged 18 to 35 years, the

athlete sample showed higher physical appearance satisfaction

than the general population sample. We also found that males

have higher willingness towards performance enhancement

whereas females have higher willingness towards body

modification. In addition, whereas vitamins, nutritional

supplements and hypoxic rooms were accepted by more than

65% of both samples, there was an almost unanimous

rejection of erythropoietin (EPO), anabolic steroid and

amphetamine use. Moreover, the athlete sample showed more

reluctance towards performance enhancement and body

modification than the general population.

In another 2006 survey (26) on body modification based on

a representative sample of 1,862 northern Norway women aged
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18 to 35 years, liposuction was the most prevalent body

modification technique (25%), followed by breast

augmentation (15%), rhinoplasty (7%) and abdominoplasty

(5.6%). Also, whereas most respondents with interest in

abdominoplasty showed no interest in other body

modification procedures, most of the women with interest in

breast augmentation and rhinoplasty expressed interest in

more than one procedure. In terms of demographics, younger

women univariately showed higher odds of interest in breast

augmentation whereas lack of exercise was univariately

associated with higher odds of interest in breast

augmentation, liposuction, and abdominoplasty.

In the same study (26), results of multiple logistic regression

analyses showed that lower educational attainment, and physical

appearance evaluation are associated with higher odds of

interest in breast augmentation, rhinoplasty, liposuction, and

abdominoplasty whereas lack of exercise was associated with

higher odds of interest in rhinoplasty. However, higher

physical appearance orientation was associated with higher

odds of interest in breast augmentation, rhinoplasty, and

liposuction. On personality (FFM), lower conscientiousness,

emotional stability and openness were univariately associated

with higher odds of interest in breast augmentation,

rhinoplasty, and liposuction whereas lower extraversion and

agreeableness were univariately associated with higher odds of

interest in rhinoplasty, and liposuction.

Additionally, a meta-analysis (27) of 32 studies shows that

in the Nordic countries, Norway has the second-highest

prevalence of AAS use (2.4%) after Sweden (4.4%). There is

also experimental evidence from Norway (28) showing that

AAS and EPO targets/users receive lower ratings on

emotional stability, openness to experience and agreeableness.

Also, in an online survey (29) of 15,654 (6,151 females)

persons aged 16 to 91 years in Norway, the estimated

prevalence of tattooing was 20.8% (females: 23.8%, males:

17.9%), of which 13.3% had readily visible tattoos. Results of

multivariate logistic regression analysis indicated that females,

being older than 19 years, higher body mass index, lifetime

AAS use, and higher scores on extraversion were associated

with higher odds of having a tattoo.

Furthermore, in the development of the Bergen Tanning

Addiction Scale (30), based on an online sample of 23,537

(15,301 females, age range: 16–88, years mean = 35.8)

respondents, being female and lower educational level were

associated with higher tanning addiction. In terms of

personality, higher neuroticism and extraversion, and lower

intellect/openness were associated with higher tanning addiction.
The present study

The present study is an exploratory investigation of the

relationship between personality (FFM) and willingness
frontiersin.org
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TABLE 1 Sample characteristics.

Variable Frequency
(n)

Percentage
(%)

Sex (N = 4233)

Female 2112 49.9

Male 2121 50.1

Age (range: 15–96), years (N = 4233)

15–24 671 15.8

25–39 1042 24.6

40–59 1399 33.1

60–96 1122 26.5

Geographical region (N = 4233)

Oslo and Akershus 1016 24.0

Other Eastern 1213 28.7

Western 1024 24.2

Central 582 13.8

Northern 399 9.4

Highest education (N = 4233)

< university/college 1828 43.2

University/college 2401 56.8

Father’s highest education (N = 3896)

< university/college 2346 60.2

University/college 1550 39.8

Mother’s highest education (N =
3944)

< university/college 2576 65.3

University/college 1369 34.7

Income (N = 4027)

< NOK 500,000 ≈ € 52,000 2602 64.6

≥NOK 500,000 1426 35.4

Household income (N = 4044)

< NOK 800,000 ≈ € 83,000 2227 55.1

≥NOK 800,000 1817 44.9

Physical appearance satisfaction (N =
4159)

Do not know 10 0.2

Very dissatisfied 108 2.6

Slightly dissatisfied 575 13.8

Neither satisfied nor dissatisfied 1181 28.4

Fairly satisfied 1982 47.7

Very satisfied 302 7.1

Physical activity level (N = 4233)

Never 371 8.8

Less than once every 14 days 368 8.7

Once every 14 days 232 5.5

Once a week 662 15.6

Twice a week 905 21.4

3–4 times a week 1095 25.9

5–6 times a week 382 9.0

1 or more times per day 220 5.2

Breivik et al. 10.3389/fspor.2022.906634
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towards performance enhancement (a specific form of human

enhancement) and body modification in a nationally

representative sample of Norwegians. Performance

enhancement is operationalized in terms of use of substances

that improve creative thinking, memory, physical fitness,

workload/stress tolerance, physical strength and endurance,

sexual ability, and emotional intelligence. Body modification is

operationalized in terms of use of muscle-building substances,

undergoing liposuction, facial plastic surgery, surgical

operation for weight control, silicone implantation, tattooing,

and substance use for youthful appearance. Since relatively

little previous research could guide our expectations, instead

of formulating specific hypotheses, we used an exploratory

approach and formulated the following overarching research

questions: 1) What is the prevalence of willingness towards

performance enhancement and body modification in the

Norwegian general population? 2) What is the relationship

between personality traits (FFM) and willingness towards

performance enhancement and body modification in the

Norwegian general population?.
Methods

Data

The study is based on the 2015 Norwegian Monitor data

collected by Ipsos Social Research Institute. Data were collected

using telephone interviews (introductory questions) and a

cross-sectional survey design. A simple random sampling from

telephone directories was employed. Ipsos Group S.A. which

conducts the Norwegian Monitor is a multinational market

research company with ISO9001 and ISO202252 certification,

and complies with the ESOMAR International Code on Market

and Social Research. The Norwegian Monitor has approval

from the Norwegian Data Protection Authority. Informed

consent was obtained prior to data collection, and the dataset

was anonymized before submission to the authors. The present

study is based on data from a nationally representative sample

of 4,233 (females: 49.9%) persons in Norway aged 15 to 96 (M

= 45.92, SD = 18.02) years. The sample is weighted according to

sex, age, and geographical region. Participant characteristics are

presented in Table 1.
Measures

Data were collected using a self-completion questionnaire.

Demographics
The questionnaire included questions assessing various

demographic variables such as participants’ sex, age, highest
frontiersin.org
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education, father’s highest education, mother’s highest

education, income, household income, and geographical region.
Physical appearance satisfaction
Physical appearance satisfaction was assessed using the

question: “How satisfied or dissatisfied are you with your

physical appearance?” Response options were: do not know

(0), very dissatisfied (1), slightly dissatisfied (2), neither

satisfied nor dissatisfied (3), fairly satisfied (4), and very

satisfied (5). We therefore used an index score (range: 0–5)

with higher scores denoting higher physical appearance

satisfaction.
Physical activity level
Level of physical activity was assessed using the question:

“How often would you say that you engage in physical

activity in the form of training or exercise?” Response options

were never (0), less than once every 14 days (1), once every

14 days (2), once a week (3), twice a week (4), 3–4 times a

week (5), 5–6 times a week (6), and 1 or more times per day
TABLE 2 Willingness towards performance enhancement (use of
performance-enhancing substances).

Substances Cannot
answer

Not
willing

May be
willing

Willing

n (%) n (%) n (%) n (%)

Substances that to a
significant degree
increase the ability to
think creatively
(N = 4134)

255 (6.2) 3,014
(72.9)

703 (17.0) 162 (3.9)

Substances that reduce
the failure of memory as
a function of aging
(N = 4141)

231 (5.6) 1,335
(32.2)

1,835
(44.3)

741 (17.9)

Substances that reduce
the decrease in physical
fitness as a function of
aging (N = 4127)

250 (6.1) 1,809
(43.8)

1,622
(39.3)

447 (10.8)

Substances that increase
the ability to tolerate
workload/stress
(N = 4125)

252 (6.1) 3,009
(72.9)

721 (17.5) 143 (3.5)

Substances that to a
significant degree
increase your physical
strength and endurance
(N = 4138)

250 (6.0) 3,030
(73.2)

707 (17.1) 151 (3.7)

Substances that to a
significant degree
increase your sexual
ability (N = 4134)

297 (7.2) 2,727
(66.0)

938 (22.7) 172 (4.2)

Substances that give you
better understanding of
other people’s emotions
(N = 4128)

366 (8.9) 2,953
(71.5)

671 (16.3) 138 (3.3)
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(7). We calculated an index score (range: 0–7) with higher

scores denoting higher physical activity level.
Personality (FFM)
Personality was assessed using a 20-item (BFI-20) version

(31) of the Big Five Inventory - BFI-44 (32). “I see myself as

someone who: is depressed, blue; is outgoing, sociable; is

original, comes up with new ideas; is helpful and unselfish

with others; and does a thorough job” are example items

assessing emotional stability, extraversion, fantasy/openness,

agreeableness, and control/conscientiousness respectively.

Items are answered on a five-point scale ranging from

disagree strongly (1) to strongly agree (5). An index score was

calculated for each factor/trait by summing participants’

responses on the corresponding items. In the present study,

Cronbach’s alphas were.74 for emotional stability,.80 for

extraversion,.65 for fantasy/openness,.55 for agreeableness,

and.53 for control/conscientiousness.
Willingness towards performance enhancement
Seven questions were used in assessing willingness to use

various kinds of performance-enhancing substances: use of

substances that improve creative thinking, memory, physical

fitness, workload/stress tolerance, physical strength and

endurance, sexual ability, and emotional intelligence. An

example item is: “In the future, legal substances may be

produced that may increase performance in various areas of
TABLE 3 Willingness towards body modification.

Body modification Cannot
answer

Not
willing

May be
willing

Willing

n (%) n (%) n (%) n (%)

Take substances to have a
muscular body (N = 4147)

39 (0.9) 3,948
(95.2)

128 (3.1) 32 (0.8)

Have liposuction to parts
of your body you are
dissatisfied with
(N = 4145)

46 (1.1) 3,375
(81.4)

602 (14.5) 123 (3.0)

Have plastic surgery to
alter your facial features
(N = 4134)

45 (1.1) 3,648
(88.2)

361 (8.7) 80 (1.9)

Have a surgical operation
to be able to eat what you
want without adding
weight (N = 4149)

59 (1.4) 3,673
(88.5)

314 (7.6) 103 (2.5)

Put silicone implants in
your breasts or other
places on your body to get
a more attractive body
(N = 4146)

125 (3.0) 3,676
(88.7)

236 (5.7) 109 (2.6)

Use tattooing on parts of
your body (N = 4139)

50 (1.2) 2,848
(68.8)

686 (16.6) 555 (13.4)

Take substances to
conserve a youthful
appearance (N = 4142)

85 (2.0) 3,569
(86.2)

411 (9.9) 77 (1.9)
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life. How willing would you be to take the following substances

if you at the same time ran a possible risk of a decrease in life

expectancy?: substances that to a significant degree increase

the ability to think creatively” (creative thinking). Items are

answered on a four-point scale: cannot answer (0), not willing

(1), may be willing (2), and willing (3). See Table 2. An index

score was calculated by summing participants’ responses on

the seven items. Total scores range between 0 and 21 with

higher scores denoting more willingness to use of

performance-enhancing substances. Cronbach’s alpha across

the seven questions was.86.

Willingness towards body modification
Willingness towards body modification was assessed using

seven questions directly referring to different techniques and

areas of body modification: use of muscle-building substances,

undergoing liposuction, facial plastic surgery, surgical

operation for weight control, silicone implantation, tattooing,

and substance use for youthful appearance. An example item

is: “In our society, it is possible to alter the appearance by

different methods. How willing are you to use the following

methods, even if they involve health risks?: take substances to

get a muscular body” (muscle-building substances). Items are

answered on a four-point scale: cannot answer (0), not willing

(1), may be willing (2), and willing (3). See Table 3. An index

score was calculated by summing participants’ responses on

the seven items. Total scores range between 0 and 21 with

higher scores denoting more willingness to resort to body

modification techniques. Cronbach’s alpha across the seven

questions was.70.
Data analysis

We used descriptive statistics comprising frequencies and

proportions as well as means and standard deviations to

determine characteristics of the sample, and sample

proportions in terms of willingness to use of performance-

enhancing substances and body modification. Finally, we

conducted multiple regression analyses to identify correlates

of willingness to use performance-enhancing substances and

body modification. Data analysis was conducted using SPSS

version 28 (IBM Corp.).
Results

Prevalence of willingness towards
performance enhancement

Sample proportions on willingness towards use of

performance-enhancing substances are presented in Table 2.

It is evident that 62.2% and 50.1% of our sample was either
Frontiers in Sports and Active Living 06
willing to use or contemplating using substances that reduce

memory failure and enhance physical fitness respectively.

Also, 26.9% of our sample was either willing to use or

contemplating using substances that enhance sexual ability.

Furthermore, 20.9% of our sample was either willing to use or

contemplating using substances that enhance creative

thinking, workload/stress tolerance, physical strength

endurance, and emotional intelligence.
Prevalence of willingness towards body
modification

Table 3 presents sample proportions on willingness towards

body modification. As shown in Table 3, our sample was most

(30.0%) willing or contemplating tattooing. In addition, our

sample was generally skeptical of the other body modification

methods with willingness to use or contemplating using

substances to enhance muscularity least accepted (3.9%).

Except for willingness towards or contemplating liposuction

(17.5%), the other methods (facial plastic surgery, surgical

operation for weight control, silicone implantation, and

substance use for youthful appearance) show about 10%

percent willingness or contemplation.
Correlates of both willingness towards
performance enhancement and body
modification

The models accounted for 8.1% and 18.8% of the variances

in willingness towards performance enhancement and body

modification respectively. See Table 4.
Demographics and physical appearance
Males (β =−0.12, p < .001) had higher willingness towards

performance enhancement whereas females (β = 0.13, p < .001)

were associated with higher willingness towards body

modification. Additionally, younger persons showed higher

willingness towards performance enhancement (β =−0.19,
p < .001) and body modification (β =−0.30, p < .001).

Moreover, lower physical appearance satisfaction was related

to higher willingness towards performance enhancement (β =

−0.07, p < .001) and body modification (β =−0.18, p < .001).
Personality
Higher fantasy/openness as well as lower agreeableness

predicted higher willingness towards performance

enhancement (fantasy/openness: β = 0.06, p < .001;

agreeableness: β =−0.04, p < .05) and body modification

(fantasy/openness: β = 0.05, p < .01; agreeableness: β =−0.09,
p < .01).
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TABLE 4 Multiple regression analysis of predictors of willingness towards performance enhancement and body modification.

Variable Performance enhancement Body modification

B SE β t B SE β t

Sex (female = 2, male = 1) −0.81 0.12 −0.12 −6.72*** 0.51 0.07 0.13 7.61***

Age (years) −0.04 0.00 −0.19 −10.89*** −0.03 0.00 −0.30 −18.41***

Geographical region

Other Eastern (Ref)

Oslo and Akershus 0.05 0.15 0.01 0.32 0.06 0.08 0.01 0.70

Western −0.09 0.15 −0.01 −0.60 0.06 0.08 0.01 0.73

Central −0.06 0.18 −0.01 −0.32 0.17 0.10 0.03 1.68

Northern −0.34 0.20 −0.03 −1.65 0.17 0.11 0.03 1.49

Highest education (university/college = 2, < university/college = 1) 0.18 0.12 0.03 1.46 −0.22 0.07 −0.05 −3.23**

Income (≥ NOK 500,000 = 2, < NOK 500,000) ≈ = 1≈ € 52,000 0.22 0.13 0.03 1.72 0.00 0.07 0.00 0.02

Physical appearance satisfaction −0.25 0.06 −0.07 −4.06*** −0.39 0.03 −0.18 −11.18***

Physical activity level 0.03 0.03 0.02 0.98 −0.02 0.02 −0.02 −1.13

Personality

Emotional stability −0.02 0.01 −0.03 −1.53 −0.01 0.01 −0.02 −1.13

Extraversion 0.02 0.01 0.04 1.97 0.03 0.01 0.09 5.24***

Fantasy/openness 0.04 0.01 0.06 3.68*** 0.02 0.01 0.05 3.17**

Agreeableness −0.04 0.02 −0.04 −2.38* −0.05 0.01 −0.09 −5.26**

Control/conscientiousness −0.03 0.02 −0.03 −1.77 −0.02 0.01 −0.04 −2.08*

R2: performance enhancement = 8.0%, body modification = 18.9%.

*p < .05.

**p < .01.

***p < .001.

Breivik et al. 10.3389/fspor.2022.906634
Correlates of only willingness towards
body modification

Demographics
Persons with lower education (β =−0.05, p < .01) showed

higher willingness towards body modification.
Personality
Higher extraversion (β = 0.09, p < .001) and lower control/

conscientiousness (β =−0.04, p < .05) were associated with

higher willingness towards body modification.
Discussion

Prevalences of willingness towards
performance enhancement and body
modification

The prevalences of willingness towards performance

enhancement observed in the present study are similar to the

observed prevalences from our 2006 Norwegian general

population survey (25). Additionally, the prevalences of

unwillingness towards body modification observed in the
Frontiers in Sports and Active Living 07
present study are similar to the prevalences from our 2006

Norwegian general population survey (25). In contrast, we

noticed in juxtaposition, disparities between the two datasets

with conspicuously lower estimates on muscularity,

liposuction, tattooing and youthful appearance in the present

study. Importantly, the present findings on the prevalence of

willingness towards performance enhancement and body

modification are elucidating and corroborate previous

indications (1, 6, 8, 29, 33, 34) that these practices are now

mainstream with a sizeable proportion of the population

willing or contemplating engaging in these practices.

Given the skills and environmental constraints moderators of

the link between intention and behaviour as delineated in the

integrated behavioral model (35, 36), it is reasonable that the

actual current prevalence (20.8%) of tattooing in Norway (29) is

lower juxtaposed with the prevalence of willingness towards or

contemplation of getting a tattoo (30.0%) observed in the present

study. Indeed, we observed that our sample is generally more

accepting of performance enhancement and relatively skeptical of

the other body modification methods. A plausible explanation for

this observation, based on the integrated behavioral model (35,

36) as posited above, is the relatively lower skills and

environmental constraints such as self-administration moderating

the relationship between intention and actual performance-

enhancing substance use (e.g., pills for creative thinking and
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reduced memory failure) compared to the body modification

techniques presented (e.g., liposuction and plastic surgery).
Demographic and physical appearance
correlates of willingness towards
performance enhancement and body
modification

Our finding associating males with higher willingness

towards performance enhancement and females with higher

willingness towards body modification is consistent with our

previous finding (25). It is also in line with the preponderance

of literature on gender/sex differences in performance

enhancement (6, 7) and body modification (29, 30).

Additionally, our finding that younger persons show higher

willingness towards performance enhancement and body

modification corroborates previous findings (26, 37) and the

perspective that human enhancement is an element or

fountain of contemporary youth culture and identity (1, 10,

38). Moreover, our finding that lower physical appearance

satisfaction predicts higher willingness towards performance

enhancement and body modification is tenable from an

enhancement perspective. Furthermore, our finding that

persons with lower education have higher willingness towards

body modification is consistent with previous findings (26, 30).
Personality and willingness towards
performance enhancement and body
modification

Our finding that higher fantasy/openness predicts higher

willingness towards performance enhancement and body

modification is consistent with previous findings from a

survey of Canadian undergraduate students (39) and evidence

from a recent Austrian online survey (22). This finding is

reasonable given the aforementioned nomenclature (e.g.,

creativity, culture, fantasy, intellect), facets (aesthetic,

emotional, intellectual and practical aptitude) and definition

of openness in terms of appreciation of and interest in art

and beauty, unusual ideas and values, new and diverse

experiences, and intellectual curiosity (16, 19). Additionally,

our finding that lower agreeableness predicted higher

willingness towards performance enhancement and body

modification is consistent with recent evidence from an

Austrian survey indicating that agreeableness correlates

negatively with acceptance of human enhancement (23). It

also mirrors findings from a comparison of body-modified

(tattoos and piercings) and non-modified persons (34, 37)

and body piercing contemplators (40).

In line with the stimulation (20) theory of tattooing (21), and

evidence that higher scores on extraversion predict higher odds of
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having a tattoo (29) or contemplating getting a body piercing (40),

we found that higher extraversion is associated with higher

willingness towards body modification. An explanation for this

finding is that higher scores on excitement/sensation seeking, a

facet of extraversion (19), have been associated with a higher

tendency towards body modification (11, 39). Moreover, we

found that lower control/conscientiousness is associated with

higher willingness towards body modification in line evidence

from a survey of American college students (34). As noted

previously, persons with higher scores on conscientiousness tend

to exhibit high self-discipline and preference for planned instead

of spontaneous behaviour. Indeed, the deliberation facet of

conscientiousness denotes a tendency towards critical

consideration prior to behaviour (19). In this regard, this finding

is tenable due to the spontaneity associated with body

modifications such as tattoos and body piercings (41, 42).
Implications for practice and future
research

Our findings have clinical, policymaking, and technological

implications. Consideration of the demonstrated mainstream

proliferation of these practices in policymaking may be

beneficial in averting potential future complications and

harms emanating from nonmedical and illicit performance

enhancement and body modification in the general

population. Additionally, the correlates identified in the

present study need consideration in the design and

deployment of targeted preventive, treatment, and harm

reduction interventions. Relatedly, the present findings may be

informative for medical practitioners, technology providers,

and regulatory authorities in the performance enhancement

and body modification industry.

Our findings also have implications for future research.

Future cross-disciplinary research, including philosophical,

socio-cultural and ethical perspectives on human

enhancement and body modification, may elevate the field.

Experimental, mixed-methods and qualitative designs may

also provide deeper insight and perspectives on human

enhancement and body modification. The use of longitudinal

designs may also elucidate trends in human enhancement and

body modification in the general population. Furthermore, the

use of measures of personality traits with facets, such as the

NEO-PI-R (19), may provide an opportunity for facet-level

exploration of the personality correlates of human

enhancement and body modification. Similarly, the low

explained variance in the regression models implies that

future studies examine other potential correlates or

confounders of performance enhancement and body

modification such as participants’ exposure to these practices,

and religious, ethical and moral attitudes. We also encourage
frontiersin.org
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psychometric effort in the development of well-validated

measures of performance enhancement and body modification.
Strengths and limitations

The present study is one of the few explorations of the

prevalence and correlates of willingness towards performance

enhancement and body modification in Norway. It improves on

our previous study (25) by examining correlates of performance

enhancement and body modification in a large nationally

representative sample. It is one of the few studies to examine the

association of personality traits with performance enhancement

and body modification. However, the Cronbach’s alpha value for

openness to experience (.63) is relatively low (43) but acceptable

as it is higher than the .60 cut-off score recommended for scales

with few items (44) such as our personality (BFI-20) measure

(31). Relatedly, the low Cronbach’s alpha values for

agreeableness (.55) and control/conscientiousness (.53) should be

noted in the interpretation of the results on this factor.

Additionally, the two models explained only 8.0% and 18.9%

of the variances in performance enhancement and body

modification respectively. This implies that other unexamined

variables such as participants’ familiarity with these practices,

and religious, ethical and moral beliefs influence performance

enhancement and body modification, and require exploration

in future studies. Also, we are unable to make causal inferences

due to our use of a cross-sectional survey design. Moreover,

although self-reports have the advantage of eliciting data from

many individuals in an ethical and relatively inexpensive

manner, there is concern regarding the validity of reporting on

a self-administered survey, especially when self-reports are not

validated against objective criteria or data from other sources.

Our personality measure also did not permit facet-level

exploration of the five-factor model.
Conclusion

The present exploratory study provides insight into the

prevalence and correlates of willingness towards performance

enhancement and body modification in the Norwegian

population. It particularly elucidates the link between

personality and willingness towards performance enhancement

and body modification in the Norwegian population. Our

findings corroborate previous indications that performance

enhancement and body modification are now mainstream.

They also underline the importance of personality traits in

willingness towards performance enhancement and body

modification. Our findings may be useful in the design and

deployment of targeted preventive, treatment, and harm

reduction interventions. Future interdisciplinary and multi-
Frontiers in Sports and Active Living 09
design research is needed to further highlight the practice of

performance enhancement and body modification.
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