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Abstract 

The paper represents an empirical study of public attitudes towards moral bioenhancement. Moral bioenhance-
ment implies the improvement of moral dispositions, i.e. an increase in the moral value of the actions or character of 
a moral agent. The views of bioethicists and scientists on this topic are present in the ongoing debate, but not the 
view of the public in general. In order to bridge the gap between the philosophical debate and the view of the public, 
we have examined attitudes towards moral bioenhancement. The participants were people from Serbia older than 
15, who voluntarily completed an online questionnaire. The questionnaire consisted of a brief introduction to moral 
bioenhancement, seven general questions, 25 statements about participants’ attitudes towards moral bioenhance-
ment, and five examples of moral dilemmas. The questionnaire also included questions which were used to reveal 
their preference of either deontology, or utilitarianism. Participants were asked to what degree they agree or disagree 
with the statements. The results showed that the means used to achieve moral enhancement, the level of educa-
tion, and preference for deontology or utilitarianism do have an impact on public attitudes. Using exploratory factor 
analysis, we isolated four factors that appear to drive the respondents’ attitudes toward moral bioenhancement, we 
named: general—closeness, fear of change, security, and voluntariness. Each factor in relationship to other variables 
offers new insights that can inform policies and give us a deeper understanding of the public attitudes. We argue that 
looking into different facets of attitudes towards moral bioenhancement improves the debate, and expands it.
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Background
This paper represents a part of an empirical study1 of 
public attitudes towards moral bioenhancement. Moral 
bioenhancement (MBE) refers to using medical, pharma-
cological, or biotechnological means to improve moral 
dispositions and motives. Given the rapid evolution of 
society and technology, the discourse on ethics is becom-
ing increasingly relevant. The issue of MBE is impor-
tant, since moral behavior and humanity are, along with 

rationality, precious and essential values that define us as 
human beings. While there is a considerable discussion 
about the moral propriety of MBE, the views of the public 
have largely been absent from the discussion. We explore 
people’s attitudes towards MBE, to either confirm or 
raise doubts regarding some findings of a previous study 
[1], but also to start a discussion about the major factors 
that drive attitudes toward MBE that have not been iso-
lated before.
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We were interested in the different facets of why people 
(dis)approved of MBE. Given that morality at the societal 
level is contextual, we highlight the importance of query-
ing and understanding a part of the public in Serbia on 
this issue, and seeing whether the results cohere with the 
previous US study [1].2

Our study represents a part of the population of one 
country and the sample is not fully representative of the 
entire population of Serbia. The respondents consisted of 
people who voluntarily filled out an online questionnaire 
about MBE. Nevertheless, our study gives certain indica-
tions and directions in which manner to conduct future 
studies on this topic.

Our approach is inspired partly by discussions of phi-
losophers and scholars on MBE, and partly by experi-
mental philosophy [2, 3]. This approach can help us 
understand how people think about the ethical issues 
of MBE, which could be useful for developing policies. 
Doris et al. [4] pointed out that results from experimental 
philosophy reveal people’s intuitions and biases on a sub-
ject, which can help philosophers avoid their own biases.

Moral bioenhancement
Moral enhancement (ME) of a moral agent represents an 
increase in the moral value of their actions or character, 
i.e., the improvement of their moral dispositions, rather 
than physical and/or cognitive capacities. MBE implies 
achieving this by using medical, pharmacological, or bio-
technological means. MBE is an intervention for people 
to biomedically mitigate their counter-moral emotions 
[5]. While ME includes any means of moral improve-
ment, MBE only involves biomedical interventions [6].

Although the scenarios proposed in philosophical 
thought experiments still belong in the realm of science 
fiction, there are examples of drugs and methods that 
could be considered as a form of MBE.

Drugs such as Propranolol can reduce implicit racial 
bias, and produce less utilitarian judgment [7], Rita-
lin, Adderall, and other drugs improve impulse control 
in children with attention deficit disorder, and indeed 
reduce violence and antisocial behavior [7]. Savulescu 
et al. [7] point out that oxytocin mediates maternal care, 
pair bonding, and other prosocial attitudes like trust 
[8],  trustworthiness [9], empathy [10],  and generosity 
[11]. Selective serotonin reuptake inhibitors (SSRIs) make 

subjects more fair-minded and willing to cooperate [7]. 
Enhanced serotonin function increases aversion toward 
harming self and others, whereas enhanced dopamine 
levels decrease feelings of harming oneself over others 
[12]. Other possible techniques for influencing choices 
include Transcranial Magnetic Stimulation, Deep-Brain 
Stimulation, Transcranial Direct Current Stimulation 
[13], and Optogenetics, which can directly modify behav-
iors, perhaps even addictive behavior [14].

The motivation for the idea of MBE is rooted in the fol-
lowing considerations. Namely, the proponents of MBE 
[7, 15] argue that the traditional means of moral educa-
tion and socialization are not satisfactory for human-
ity to deal with the ethical problems in modern society, 
so there is a need for bioenhancers. Authors [7, 16, 17] 
have proposed that we should explore the possibility of 
biologically enhancing our morality, rather than continu-
ing to rely upon ineffective methods. Besides, Persson 
and Savulescu [15, 18] emphasize that it is much easier 
to harm than to benefit, and also that cognitive enhance-
ment (CE) and technological progress enable humans to 
use means of mass destruction, which is very danger-
ous without moral progress and ME. Further, Frank [19] 
argued that technologies to improve people’s moral capac-
ities are realizable, while Conan [20] recently defended 
the efficacy and practical and ethical feasibility of MBE 
interventions.

However, there are concerns about the ethics of MBE 
[21]. Azevedo [22] argues that we still don’t have enough 
reasons to adhere to Persson’s and Savulescu’s pessi-
mism of our inaptitude to face the challenges of our near 
future without the aid of radical means of ME. Balisteri 
[23] argues that hopes and expectations in MBE should 
be strongly reconsidered and debunked because moral-
ity is a kind of experience that cannot be construed just 
through technologies. He argues that the fact that we 
could remove a lot of sentiments or emotions that pre-
vent correct practical reasoning is just the preliminary 
condition for the agent to act morally and, above all, to 
recognize the moral unacceptability of certain behaviors 
[23]. Sparrow [24] maintains that common drugs such as 
alcohol, MDMA, and cannabis are also capable of mak-
ing people more moral. He believes that the claim—that 
changing people’s behavior and emotions is sufficient to 
constitute MBE—presupposes a consequentialist view 
of what makes people more moral, and that virtue ethics 
and Kantian view of the nature of morality require some-
thing more than mere behavior alterations [24].

Previous studies
There are only a couple of studies on the moral propri-
ety of using bioenhancers, and all the studies have been 
conducted in the US. A study about people’s attitudes 

2  In the second part of our research, which will be published as a separate 
paper, we investigate whether factors such as the difference between self and 
other, own child and other children, MBE of the children, voluntary/manda-
tory distinction, involvement in violence, and religion have an influence on 
people’s attitudes towards MBE. We have chosen this division in advance. The 
study encompassed two different and important topics that, due to the scope 
of the paper, could not be minutely analyzed in one paper.
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toward CE [25] suggests that the public is sensitive to and 
capable of understanding the main concerns identified by 
neuroethicists, and shows support for both transhuman-
ist and bioconservative views. Another piece of research 
concerning people’s attitudes toward MBE in the US [1] 
shows that the public disapproves of biomedical inter-
ventions for ME, yet is open to non-biomedical means to 
realize ME, i.e. means of achieving ME matter morally.

Participants (N = 293) from the US were randomly 
assigned to read one of several contrastive vignettes in 
which a 13-year-old child is described as bullying another 
student in school and then is offered an empathy-enhanc-
ing program [1]. The program either involve taking a pill 
or playing a video game. Also, participants were asked to 
imagine their own child either bullying another student, 
or being bullied by another student. The authors used the 
contrastive vignette technique (the two contrasts were 
pharmacological or non-pharmacological means, and the 
closeness to the subject: other’s child or own child), and 
employed a novel mixed-methods design in which con-
tent analysis of free-response answers were quantitized 
and assessed in a contrastive fashion [1].

Results showed that the respondents were significantly 
less supportive of a mandatory pharmacological than 
a mandatory non-pharmacological anti-bullying pro-
gram. People were less supportive of empathy enhance-
ment within the context of prevention of future immoral 
behaviour as compared to support for empathy enhance-
ment in cases where immoral behaviour has already 
manifested itself [1].

Further results indicated that respondents supported 
a mandatory preventive empathy-enhancing program 
for all children that involved playing a video game more 
than one that involved taking a pill. Thus, respondents 
were significantly less supportive of requiring all chil-
dren to participate in a mandatory pharmacological 
empathy-enhancing program compared to their support 
for required participation in a non-pharmacological pro-
gram. Taken together these results indicate that people 
were consistently more troubled by pharmacological than 
non-pharmacological moral enhancement interventions 
[1].

Riis et  al. [26] found that young, healthy individuals 
were much more reluctant to enhance traits believed to 
be more fundamental to self-identity than the traits con-
sidered less fundamental to self-identity.

Methods
Aim
Our research aimed to replicate findings of the pre-
vious study done in the US [1], but also to identify the 
factors that underlay the responses which were crucial 
in assessing the propriety of MBE. Also, our goal was 

to test if the level of education and familiarity with the 
concept impacted people’s attitudes about MBE. There-
fore, we aimed to test a range of issues that were central 
to the MBE debate. To that end, we formed four testable 
hypotheses, stated below.

H1 The degree to which members of the public sup-
port an ME program depends on whether the means 
employed are pharmacological or non-pharmacological.

H2 The level of support for MBE differs, depending on 
people’s familiarity with the concept of MBE.

H3 People’s attitudes towards MBE differ depending on 
people’s levels of education.

H4 The degree to which someone is prone to utilitar-
ian reasoning is correlated with that person’s attitudes 
toward MBE.3

In addition to the stated hypotheses, we set out to 
explore the responses for any simple, interpretable, 
underlying factor structure that might emerge from the 
questions directly referring to MBE.

Procedure
The survey was posted online via online forms, and the 
participants were people who voluntarily completed the 
questionnaire. The age limit for participants was prede-
fined at 15 years (first year of high school in Serbia), as 
the concepts in the questionnaire were too advanced for 
elementary school students. The first part of the ques-
tionnaire consisted of a brief introduction to MBE and 
seven general questions (sociodemographic, and ques-
tion on familiarity with the term MBE). Subsequently, 
we used 25 statements (based on the literature review) 
in order to examine participants’ attitudes towards MBE. 
Participants were asked to rank to what degree they 
agreed or disagreed with the statements, ranging from 1 
(not at all) to 7 (completely).

Example of a question

I think moral bioenhancement should be mandatory 
for criminals. (e.g., a pill that increases empathy and 
a sense of justice).

The second part of the questionnaire consisted of five 
examples of moral dilemmas.4 Then, participants were 
presented with a series of questions and used the same 
7-point Likert scales to respond.

3  See: Sparrow [24].
4  Four of them were modified versions from research by Specker et al. [1], 
and one of them was inspired by an example given by Savulescu and Pers-
son [7].
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Example of a moral dilemma

Imagine that your child is a victim of peer violence. 
Every day, your child suffers physical abuse, while 
on social media, violence continues through belit-
tling, insulting, and telling lies about your child. 
The school has a program that has been proven to 
be effective in reducing peer violence through care-
fully carried out studies. The program involves the 
following: over the course of 4 weeks, each day the 
bully takes a pill that increases empathy for others. 
The pill is based on the natural hormone oxytocin 
and improves the bully’s ability to understand what 
other people are feeling. Several studies have shown 
that the program significantly reduces peer violence 
without any negative side effects. The effects of the 
pill are visible for several months after the program 
is complete.

Example of a question related to the dilemma

To what degree do you think that it would be a good 
idea for the bully to participate in a program like the 
one described above?

Finally, five questions referred to the participants’ pref-
erences for either deontology or utilitarianism. Kahane 
et al. [27] investigated dimensions of utilitarian thinking 
and developed a new scale that is both philosophically 
rigorous and empirically driven, and attempts to address 
the concerns about sacrificial dilemmas and the existing 
scales. We have used the four items from their research 
we consider to be the most relevant and representative, 
in order to contrast utilitarian and deontological judg-
ments, and one classical deontology/utilitarianism state-
ment—The end justifies the means. Thus we developed a 
scale to investigate whether the preference for deontolog-
ical or utilitarian reasoning influenced people’s attitudes 
towards MBE. The survey included additional questions 
that were not part of this study. For the complete list of 
questions see the Additional file 1: Text S1.

Statistical analysis
Data were analyzed using R [28] with psych [29], rstatix 
[30], and epitools [31] packages. The scripts necessary 
for reproducing the analysis, together with the data, are 
included in the supplementary material. The general atti-
tude towards MBE was assessed by creating a composite 
score based on the questions where respondents needed 
to declare their support for a proposition concerning 
MBE. The responses to questions were not normally dis-
tributed (as evaluated by the Kolmogorov–Smirnov test 
and Q-Q plots of the data), which was why we opted 

for the nonparametric statistical methods in testing the 
hypotheses. We performed exploratory factor analysis 
(EFA) to narrow down the dimensions and discover pat-
terns underlying the variables from the questionnaire. 
The EFA was performed on a subset of questions that 
were strictly related to MBE. Good example of the cri-
terion for the selection of questions were the questions 
provided the scenario where a child was bullied in school. 
The respondents were asked if the bully should be offered 
a pill to improve their behaviour, and for another differ-
ent question we provided the same scenario but with 
video games as means of improving their behaviour. The 
former was included in the EFA, but not the latter, as it 
represented ME rather than MBE. The comprehensive 
list of questions included in the EFA is provided in the 
Additional file 1: Table S1. The details about each aspect 
of the statistical analysis are given below, and the code 
and the data needed to replicate the analysis are in the 
supplementary materials. The data itself are also depos-
ited in a public repository [32].

Exploratory factor analysis
We performed exploratory factor analysis (EFA) using 
the MinRes method, to find a solution with minimal 
residuals [33] on the covariance matrix encompassing all 
the questions directly related to MB (30 of them), includ-
ing both the questions based on concrete examples and 
direct, declarative questions. The Kaiser–Meyer–Olkin 
(KMO) factor adequacy measure showed that the pro-
portion of possible common variance among variables 
was very high (the overall MSA = 0.93) [34], and the 
internal consistency of the question set was confirmed 
using Cronbach’s alpha (α = 0.86) [35]. The number of 
common factors to retain was determined considering: 
scree plot (Additional file 1: Figure S1), eigenvalues, par-
allel analysis, and ultimately, by interpretability of the 
solution [36]. The fit of the solutions was evaluated using 
the Tucker Lewis Index of factoring reliability (TLI) [37], 
the comparative fit index (CFI) [38], and the root-mean-
square error of approximation (RMSEA).

The strength of the independent association of 
extracted factors and selected characteristics of the 
respondents were quantified using odds ratios with Yate’s 
continuity correction. For each factor, we calculated the 
odds ratios for being above the median factor score.

Composite scores
The questionnaire with all questions (and answers to sce-
narios) provided us with 59 variables, and one topic was 
featured in multiple questions. To make the hypotheses 
testing more robust, we created composite scores that 
combine several variables covering the same topic. This 
was preferred to picking a question to test a hypothesis, 
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as a more robust approach. We initially created 4 vari-
ables that grouped similar questions (covering the same 
topic) around—Pharmacological means (MBE) score, 
Non-pharmacological means (ME) score, Total MBE 
Support score (with all the questions where the support 
for MBE was examined) and Utilitarianism score (with 
the questions which examined deontology/utilitarianism 
preference). We measured internal consistency and reli-
ability with Cronbach’s alpha and Guttman’s Lambda 6. 
We also considered signal to noise ratio, in estimating 
usefulness of the composite score. One of the compos-
ites, grouping preferences for deontology-utilitarianism 
was not satisfying (Table  1) so we discarded it. As four 
of the questions were directly taken from Kahane et  al. 
[27] study, picking any one of those would cover only 
one of the factors that they have identified (Impartial 
Beneficence or Instrumental Harm). Instead, we selected 
responses to the general statement (The end justifies the 
means) to represent the utilitarian scale.

The detailed list of items included in each composite 
variable is provided in the Additional file 1: Table S2.

Hypothesis testing
The hypotheses were tested using single variables and 
composite scores.

For the hypotheses where the null hypothesis was that 
there is no difference in the medians for two variables, 
the Wilcoxon two-sample paired signed-rank test was 
used. In this case, the result was reported using p-values 
together with effect size r and its 95% confidence interval 
and the W test statistic. This test was used for hypothesis 
H1.

For the hypothesis where respondents were grouped by 
some variable to test whether the groups had the same 
median value, the Wilcoxon–Mann–Whitney test was 
used. In this case, the result was reported by using p-val-
ues together with effect size r and its 95% confidence 
interval and the U test statistic. This test was used for 
hypothesis H2.

For testing whether the attitudes towards MBE differed 
among different groups, we used the Kruskal–Wallis 
rank-sum test. Post-hoc pairwise comparisons were per-
formed by using Dunn’s test. The results were reported 
with chi-squared ( χ2 ) statistics and p-values, while the 

results of Dunn’s test were reported by using the Holm–
Bonferroni adjusted p-values. This test was used for 
hypothesis H3.

For testing hypotheses on the correlation between two 
variables, we used the Kendall rank correlation coeffi-
cient. The result of the correlation test was reported by 
using p-values together with the correlation coefficient τ. 
This kind of test was used for hypothesis H4.

Results
Sample
The sample included 337 participants from Serbia (30% 
male, 70% female), and their average age was 38.05 
(SD = 12.9, min = 15, max = 84). The sample skewed 
towards more educated, urban population, as more than 
a third of participants had advanced degrees and the vast 
majority lived in urban areas. See Table 2 for the detailed 
descriptions.

Exploratory factor analysis
Based on the multiple criteria, including the scree plot 
method (Additional file 1: Figure S1), we determined that 
the optimal number of common factors to be extracted 

Table 1  Internal consistency and reliability of the composite variables

Composite variable Number of questions Cronbach’s α Guttman’s 6 λ Signal/Noise

Pharmacological means score 7 0.91 0.93 10

Non-pharmacological means score 7 0.93 0.94 13

Total MBE Support score 29 0.84 0.93 5.3

Utilitarianism Score 5 0.36 0.36 0.48

Table 2  Sociodemographic characteristics of the participants 
(N = 337)

N %

Sex

 Male 102 30.27

 Female 235 69.73

Age

 < 25 58 17.21

 25–29 78 23.15

 30–34 70 20.77

 35 +  131 39.87

Education

 No degree 110 32.64

 Bachelor’s degree 101 29.97

 Advanced degree 126 37.39

Dwelling

 Rural 43 12.76

 Urban 294 87.24
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was four. The solution with four factors was rotated using 
an oblique method—oblimin [39]. The oblique rotation 
was preferred over the orthogonal, since we expected 
common factors to be mutually correlated. The solu-
tion has one factor that was negatively correlated with 
the others (Fig. 1). The fit of the solution was evaluated 
using the Tucker Lewis Index of factoring reliability 
(TLI = 0.951), comparative fit index (CFI = 0.964), and 
the root-mean-square error of approximation (RMSEA 
index = 0.085 95%CI [0.079, 0.09]) (Table  3). Although 
the solution broke the convention that RMSEA should be 
below 0.08, we opted for the four-factor solution because 
the five-factor solution (which satisfies this convention) 
was more complex to interpret and added just 2% to the 
explained variation (Table 4) [40].

Factor descriptions
Factor 1—General—Closeness is best determined by 
questions that hit close to home. The questions with the 
heaviest loadings were those related to children and the 
cases where the respondent needed to identify with a sce-
nario. This factor explained 29% of the variation, which 
was more than any other factor, accounting for a half of 
the total variation explained by all the extracted factors 
combined (Table 2). The prefix general in the name of the 
factor was due to the fact that it carried the most weight 
and determined the general attitude the most. Someone’s 
support for bioenhancement would be heavily influenced 
by the context, i.e., by how close to home it hit. This was 
based on the distinction between self and other.

Factor 2—Fear of change was determined by the vari-
ables that questioned the means of MBE, as well as the 
clashes with free will, identity, and tradition. It was the 
second most important factor, and it explained 16% of 
the variation. This factor was the easiest to interpret, 
with the heaviest loadings being on the question which 
explicitly proposed the following: “MBE is unethical 
because the means for its attainment are unethical”. The 
pharmacological nature of many proposed scenarios and 
unnaturalness particularly drove this factor. This factor 
was strongly negatively correlated with the first factor 
(r = − 0.57), meaning that the more someone was scared 
of the means, the less comfortable they would generally 
be with potential MBE.

Factor 3—Mandatory Security was mostly determined 
by the questions regarding the mandatory, population-
wide interventions, the purpose of which would be to 
increase security by way of MBE. This factor accounted 
for 8% of the variation. This factor was mostly driven by 
the questions revolving around propositions that pos-
ited utilizing MBE to prevent crime, bullying and general 
increase in security. It was moderately correlated with 

the first factor describing General—Closeness(r = 0.34), 
and weakly negatively correlated with the second factor 
(r = − 0.11).

Factor 4—Voluntariness was exclusively determined 
by the variables that questioned bioenhancement as 
an allowed option for the people who chose to take the 
pill. This factor explained the least variance (6%) and 
was moderately correlated with factor 1 (r = 0.25), simi-
larly negatively correlated with factor 2 (r = − 0.28), 
and weakly correlated with factor 3 (r = 0.12). The three 
questions, which had big loadings with this factor, were 
directly covering the voluntary aspect, but some ques-
tions had the voluntary aspect while loading higher on 
other factors.

In Table 5 we presented the calculated odds ratios for 
each factor by age, sex, education, and two other vari-
ables—one based on the question which reads “Are you 
familiar with the concept of MBE”, the other describing 
how utilitarian they were (the grouping was made using 
the median composite score created using the last four 
questions from the questionnaire to split the sample into 
the two groups).

Hypotheses
H1 has been confirmed. The answers to the questions 
where the only difference concerned the means, i.e., 
whether the means were pharmacological or non-phar-
macological, largely varied (r = 0.728 95%CI [0.68, 0.78], 
W = 34,206, p < 0.001), where the respondents were more 
in favor of non-pharmacological means (Fig. 2).

H2 has not been confirmed. Respondents who were 
familiar with the concept of MBE were neither more nor 
less supportive of MBE (r = 0.025 95% CI [0.002, 0.14], 
U = 11,182, p = 0.644) (Fig. 3).

H3 Respondents with different levels of educa-
tion showed different attitudes towards MBE ( χ2

(2) = 10.9, p < 0.004). People with no degree showed 
the most support for MBE (Me = 3.93), the ones with 
a four-year Bachelor’s degrees showed less support for 
MBE (Me = 3.66), while those with advanced degrees 
showed the least support for MBE (Me = 3.48) (Fig. 4). 
Post-hoc Dunn’s test showed that only the group with 
advanced education stood out significantly compared 
to those with no degree (adj. p < 0.006), but also com-
pared to those with Bachelor’s degree (adj. p < 0.03).

H4 has been confirmed. Respondents who were 
more utilitarian oriented had more positive attitudes 
toward MBE (τ = 0.198, p < 0.001).
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Fig. 1  Four-factor model
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Table 3  Model summary (all items)

The selected model is bold

TLI, Tucker–Lewis index; CFI, comparative fit index; RMSEA, root mean square error of approximation

Number
Of Factors

Cumulative variance (%) χ
2 TLI CFI RMSEA

1 42 2,594.22 (405) 0.892 0.899 0.127 [0.122, 0.132]

2 49 1,794.04 (376) 0.924 0.934 0.106 [0.101, 0.111]

3 54 1,417.14 (348) 0.938 0.951 0.095 [0.09, 0.101]

4 58 1,095.41 (321) 0.951 0.964 0.085 [0.079, 0.09]
5 60 832.41 (295) 0.963 0.975 0.073 [0.068,0.08]

6 62 695.62 (270) 0.968 0.980 0.068 [0.062, 0.075]

Table 4  Extracted factors of the four-factor model by the 
percentage of variance they explain

Factor Name Variance (%) Cumulative 
variance (%)

Cumulative 
factor variance 
(%)

1 General—
closeness

29 29 50

2 Fear of change 16 45 77

3 Mandatory 
security

8 52 90

4 Voluntariness 6 58 100

Discussion
Factors
Factor 1—general—closeness
This is the factor that explains most of the variance in 
the responses. It is important for future studies of atti-
tudes towards MBE. These findings must be taken into 
account—either by posing all questions (and scenarios) 
in the questionnaire in a general way (third-person) or 
by composing the items in as way as to isolate the vari-
ance coming from this factor.

Specker et al. [1] identified a previous study [41] that 
found that people had different attitudes concerning 
the fairness of CE, believing that it was more morally 
acceptable if they used it than if the other people did. 
We found that this asymmetry influenced people’s rea-
soning about MBE interventions in our sample as well.

Factor 2—fear of change
The isolation of this factor is not surprising, given that 
similar concerns exist in the bioethical debate on MBE as 
well. These concerns include identity change, unnatural-
ness, restricted freedom, and autonomy.

Identity change. According to Douglas [5], it could be 
argued that a person’s MBE would be identity-altering in 
the sense that it would change some of her most funda-
mental psychological characteristics.

Unnaturalness. This objection implies that MBE is 
wrong because it is unnatural in the sense it is miracu-
lous or supernatural, rare or unusual, and artificial (for 
more, see: Douglas [5]).

Restricted freedom and autonomy. Although freedom 
and autonomy are very important issues in bioethical dis-
cussions about MBE, they didn’t form a distinct factor. 
Given that these values are of great importance to human 
beings and that in philosophy freedom is considered one 
of the highest values, we investigated whether the public 
thought these values would be damaged by MBE. Har-
ris [42] argues that MBE could seriously jeopardize and 
restrict the freedom of the person using them. Authors 

[43–46] emphasize what they see as threats to human 
nature, dignity, and freedom as the basis for their concern 
about enhancement. Simkulet [47] argues that „the taking 
away of an agent’s free will is one of the greatest harms that 
can befall a person“. Sparrow [24] claims that the enhanc-
ers will be wielding power over the enhanced. For the dis-
cussion on autonomy and MBE, see Protopapadakis [48].

Factor 3—mandatory security
The isolation of this factor shows that people’s attitudes 
are at least partially influenced (guided) by the notion of 
security. The existence of this factor is embedded into 
the bioethical debate on MBE. For example, involuntary 
MBE treatment has been justified by appealing to rea-
sons for public security [7, 16]. Walker [49] suggests that 
MBE could achieve a significant reduction in criminal 
behavior, such as rape, murder, and torture. Persson and 
Savulescu [15] indicate that MBE can reduce this risk of 
death and disaster, as well as the malevolence or vicious-
ness, and protect the security of people. Specker et  al. 
[50] warns that MBE does not equal criminality reduc-
tion, and that this false equivalence should not be an 
argument for MBE.

Factor 4—voluntariness
The existence of this factor is also part of the current phil-
osophical debate on MBE, and the question of whether 
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ME should be permitted, and if so, whether it should be 
compulsory or voluntary. Persson and Savulescu [16], 
for example, do not rule out that MBE could be justifi-
ably imposed without the informed consent of the sub-
jects. They believe that it would be most effective if it is 
so imposed on children [16]. Crutchfield [51] argues that 
compulsory MBE should be administered even covertly. 
Some authors argue in favor of mandatory MBE of psy-
chopaths [52], although some of them are against it [53]. 
On the other hand, Rakić and Ćirković believe that if 

MBE were compulsory, it would deprive humans of their 
freedom, a key component of their human existence [54]. 
Agar [55] also argues that enhancement should be per-
missible but not obligatory. Simkulet [47] supports vol-
untary enhancement, but not compulsory.

Hypotheses
Rage against the pills
H1 There was a large difference between the answers to 
the questions where the only difference was concerning 
the means, i.e., whether the means were pharmacological 
or non-pharmacological, where respondents were more 
in favor of non-pharmacological means (Fig.  2). Our 
result is in accordance with the previous study carried 
out by Specker, Schermer, and Reiner [1]. Their results 
indicated that members of the public for the greater part 
opposed pharmacological MBE [1]. Our studies together 
show that to the public, the means matter morally. The 
data confirm that the public disapproves of biomedical 
interventions in ME. Members of the public in the US 
and also in Serbia are generally disinclined to pharma-
cological MBE, while people in the US are more open 
to non-biomedical means of attaining ME than people 
in Serbia. One interesting finding is that there is no dif-
ference in demographic characteristics (such as gen-
der and age) when it comes to the second factor, Fear of 

Table 5  Odds ratios for extracted factors by selected variables

Odds ratios were calculated for being above the median value of the factor score. 95% CI is in the brackets

Odds ratios with significant p-values are bold

*p < 0.05; **p < 0.01; ***p < 0.001

Factor 1
(General—closeness)

Factor 2
(Fear of change)

Factor 3
(Mandatory security)

Factor 4
(Voluntariness)

Age

 < 25 1 1 1 1

 25–29 0.54
[0.27, 1.07]

0.61
[0.30, 1.21]

0.38**
[0.18,0.77]

1.41
[0.71, 2.81]

 30–34 0.62
[0.30, 1.26]

0.67
[0.33, 1.35]

0.68
[0.33, 1.67]

1.15
[ 0.57, 2.32]

 35 +  0.63
[0.33, 1.18]

0.68
[0.36, 1.26]

1.05
[0.56, 1.96]

1.06
[0.57, 1.99]

Male 0.95
[0.60, 1.52]

1.13
[0.71, 1.80]

0.57**
[0.36, 0.92]

1.19
[0.75, 1.91]

Education

 No degree 1 1 1 1

 Bachelor’s degree 0.56*
[0.32,0.97]

0.69
[0.40, 1.19]

0.89
[0.52, 1.54]

1.45
[0.84, 2.51]

 Advanced degree 0.44**
[0.26, 0.73]

1.09
[0.65,1.82]

0.55*
[0.32, 0.92]

0.89
[0.53, 1.49]

 Familiar with the concept of 
moral bioenhancement

0.90
[0.55, 1.45]

0.59*
[0.36, 0.95]

0.94
[0.59,1.54]

1.14
[0.70, 1.84]

 Utilitarian reasoning 2.41***
[1.56, 3.75]

0.63*
[0.41, 0.97]

1.88**
[1.22, 2.91]

1.01
[0.66, 1.55]

Other

Pharmacological

1 2 3 4 5 6 7

Fig. 2  Support for moral enhancement based on the means of 
achieving it. ♦, mean value for each distribution
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change, that, among other things, describes the means 
of achieving the enhancement. This implies that people 
generally disapprove of MBE, regardless of their gender 
and age. Authors have different opinions on this issue. 
Spence [56] argues that taking medicine is not intrinsi-
cally moral or immoral, but rather a human subject can 
use medication as a means to assist them towards a moral 
end: reducing future harm [56]. Simkulet [47], however, 
argues that these interventions fail to constitute genuine 
ME because, although they may result in more desir-
able outcomes—more altruism, more law-following, and/
or less self-destructive behavior, they ignore a person’s 
intentions, while what often makes an action right or 
wrong is the intent behind it. Harris [42] argues that the 
only reliable methods of ME, either now or for the fore-
seeable future, are socialization, education, and parental 
supervision, or those high-tech methods that are general 
in their application. By this, Harris refers to forms of CE 
that improve cognitive abilities (e.g., improvements of 
memory, concentration, attention, wakefulness) and do 
not target specifically ethical capacities [42]. Balisteri 
[23] considers empathy and concludes that appropriate 
empathy cannot be obtained just through new enhancing 
biotechnologies, because it seems to be strictly related to 
our capacity to recognize our limits and prejudices.

Ignorance is (not) bliss?
H2 Respondents who were familiar with the concept 
of MBE were neither more nor less supportive of MBE 
(Fig.  3). Although H2 has not been confirmed, when 
we view these results in the context of different factors, 
we discover there was an interesting dynamic with fac-
tor 2—Fear of change (Table 5). The familiarity with the 
concept of MBE was reflected only in the second fac-
tor and influenced the fear of MBE. In other words, if 
someone was familiar with the concept of MBE, they 

were less likely to be afraid (especially of the means), but 
this inoculation effect was not so strong as to sway them 
completely one way or the other. This finding shows the 
importance of factor analysis. These kinds of differences 
are not visible when looking at global attitudes towards 
MBE, nor when looking into the specific question, but 
are only noticeable when broken down into factors.

We made this hypothesis based on literature. The 
mere-exposure effect is a psychological phenomenon by 
which people tend to prefer something just because they 
are familiar with it. The examples of this phenomenon 
include words, Chinese characters, paintings, pictures 
of faces, geometric figures, and sounds [57–59]. Robert 
Zajonc has developed the effect [59, 60]. He hypoth-
esized that mere repeated exposure of an individual 
to a stimulus object enhanced his/her attitude toward 
it, and the mere exposure was a condition making the 
stimulus accessible to the individual’s perception [60]. 
Accordingly, more positive attitudes towards MBE were 
expected to be associated with increased familiarity with 
the concept. If this is indeed a consideration, then scien-
tists and educators should focus on the education of peo-
ple about this topic, especially of the younger people.

No pills for the elites
H3 Respondents with different levels of education 
showed different attitudes towards MBE. People with no 
degree showed the most support of MBE, the ones with a 
four-year Bachelor’s degree showed less support of MBE, 
while those with advanced degrees showed the least 
support of MBE (Fig. 4). Only the group with advanced 

Familiar

Unfamiliar

1 2 3 4 5 6 7

Fig. 3  Support for moral bioenhancement among the people who 
said they were familiar with the concept and those who said they 
were not. ♦, mean value for each distribution

Advanced Degree

Bachelor’s Degree

No Degree

1 2 3 4 5 6 7

Fig. 4  Support for moral bioenhancement based on education. ♦, 
mean value for each distribution
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education stood out significantly, compared to those with 
no degree, but also compared to those with Bachelor’s 
degree.

We expected people with higher education to show 
more critical attitudes towards MBE, i.e., less support for 
these interventions. At the same time, people with higher 
education might be more open to using different means 
and new technologies. Our results showed that people 
with an advanced degree indeed manifested more care-
ful and circumspect attitudes towards MBE than people 
with no degree (Table  5). This can be associated with 
critical thinking, which is encouraged in the institutions 
of higher education. This difference is the most conspicu-
ous when it comes to the first factor. Surprisingly, there 
were no statistically significant differences with the sec-
ond factor, meaning that fear of the means was present 
to the same degree no matter how educated the respond-
ents were. When it comes to the third factor, there was 
a statistically significant difference—those with advanced 
degrees differed from those with no degree, as the most 
educated were less likely to support mandated measures 
to increase security than those the least educated.

The level of education has an impact on people’s atti-
tudes towards different issues. Knoke and Isaac [61] in 
their study showed that the quality of education affected 
sociopolitical attitudes, since in five of six sociopoliti-
cal attitudes (education, marijuana, abortion, busing for 
social integration, sex roles, Vietnam, and vote), the qual-
ity of higher education was positively correlated with the 
liberal response. A secondary analysis of the data from 
the British Social Attitudes showed that higher education 
often meant: more political engagement, greater con-
cern about the environment, less traditional and more 
tolerant attitudes to gender equality and immigrants 

[62]. Previous research suggested that higher education 
might reduce prejudice and promote egalitarianism and 
tolerance [63–66]. However, Chatard and Selimbegovic 
explain that this varies greatly across disciplines, so that 
some fields of study, such as sociology, humanities and 
the social sciences promote egalitarianism more than 
those of business, administration or economy, along with 
nature of the culture (collectivist and individualist), and 
socialization [67].

The greatest amount of pills for the greatest number 
of people
H4 Respondents who were more utilitarian oriented 
had more positive attitudes toward MBE (Fig.  5). This 
hypothesis has been confirmed, and there were differ-
ences between deontologically oriented participants and 
utilitarian oriented participants in the three factors. Par-
ticipants prone to utilitarian thinking in our sample had 
more positive attitudes towards MBE. However, with the 
factor 2 the difference between deontologically oriented 
participants and utilitarian oriented participants was 
inverted (since this factor was negatively correlated with 
the general approval of MBE). Not only were the partici-
pants prone to utilitarian reasoning more supportive of 
MBE, but they were less afraid of the means and more 
likely to support population-mandated MBE.

Based on these theoretical foundations, we expected 
respondents prone to utilitarian reasoning to show more 
positive attitudes toward MBE. Deontology and utili-
tarianism are two of the most prominent approaches to 
normative ethical theories that deal with the criteria of 
what is morally right and wrong. Deontology emphasizes 
the notions of obligations, duties, right, or wrong. Tele-
ological theories (to which utilitarianism belongs, as the 
paradigmatic case of consequentialism) emphasize the 
notions of good, desirable, and consequences.5

Since deontologists focus more on reasons and motives 
behind acts, not only on consequences, the manner 
in which moral enhancement is achieved will be more 
important than the moral behavior itself. Utilitarian point 
of view, on the other hand, implies that the consequences 
and overall good is what are more important. Sparrow 
[24] argues that people with propensity for consequen-
tialism may evaluate positively and approve any interven-
tion, including taking pills, that makes people more likely 
to behave in a good way. This will likely not be the case 
with virtue ethicists and deontologists.

Limitations
This is an exploratory study. The sample is not fully rep-
resentative of the population of Serbia due to the con-
venience sampling employed. The survey included more 
5  For more on deontology see: [68]. For more on utilitarianism see: [69].

Deontologically
Oriented

Prone to Utilitarian
Thinking

1 2 3 4 5 6 7

Fig. 5  Support for moral bioenhancement based on preference 
for either deontology or utilitarianism. ♦, mean value for each 
distribution
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female participants, the level of educational attainment 
in our sample was higher, and urban dwellers were more 
represented in our sample than that of the population of 
Serbia. An alternative sampling strategy might have pro-
duced a more representative sample and enabled us to 
make stronger generalizations than envisioned by this 
exploratory study. The questionnaire was available only 
through the Internet, which excluded people without 
internet access. Further, the study was conducted only 
in Serbia, and included 337 participants. Filling out the 
questionnaire took a lot of time, which may have dis-
couraged potential participants. Even so, certain aspects 
such as the differentiation of respondents to those prone 
to utilitarian reasoning and those more deontologically 
oriented required an even more extensive questionnaire, 
that this exploratory study was designed to cover.

Conclusion
We have largely confirmed the findings of Specker et al. 
[1]. Our research showed that the respondents in our 
survey were less supportive of pharmacological than 
of non-pharmacological means of ME, that is, that the 
respondents largely disapproved of biomedical interven-
tions for ME. The public in the US and in Serbia appears 
to generally eschew pharmacological MBE. The US popu-
lation appears to be more open to non-biomedical means 
of attaining ME than the respondents in Serbia.

Although overall support for the idea of MBE is poor, 
there are some areas where people tend to be more recep-
tive. For instance, the most important aspect of whether 
someone is going to be receptive or not to MBE is how 
close to home the measures hit, the fear of the means to 
be used, as well as reservations toward the idea of “iden-
tity change”. Respondents consider as less important 
aspects such as global wellbeing, security, and encroach-
ment upon personal freedoms. Any attempt to sway the 
public (either way) should therefore be guided by these 
principles (at least in Serbia). Ethical concerns when it 
comes to trying to change public opinion on MBE con-
stitute a separate debate. This study aims to inform the 
debate on bioethics, and its findings could be used for 
implementing or resisting the implementation of MBE 
related policies.

For example, it wouldn’t be as productive to offer argu-
ments of global wellbeing if some policy regarding MBE 
is to be adopted, nor should a potential promoter of the 
idea concern herself with the idea of freedom (while this 
might be important conceptually, it matters little to the 
respondents compared to the other factors).

Although research of Specker et al. [1] does not include 
factor analysis, the hypotheses tested in their paper hint 

at the existence of the same factors. It is not only impor-
tant to ascertain whether the public is receptive to MBE, 
but to understand the underlying reasons and motiva-
tions. Any future attempts to implement MBE policies 
should be informed by these considerations.

This research and the factors isolated could serve also 
as a basis for future research. Our research is one of the 
first studies that examine motivations behind people’s 
attitudes towards MBE. It also underlines the importance 
of factor analysis, as well as the importance of the factors 
we have isolated. Further studies on a larger and more 
representative sample, using a revised questionnaire 
(informed by our findings) are needed to confirm (or dis-
confirm) our analysis. A potential further breakdown of 
the isolated factors into sub-factors (that might be hiding 
beneath) may be possible and requires further investiga-
tion. Our research demonstrated that the respondents 
shared some of the opinions and concerns about MBE 
which have been present in philosophical discourse for 
some time now. A deeper understanding of the dimen-
sions of the attitudes concerning MBE has some practi-
cal implications. While the subject is often framed by the 
extremes of a possible dystopian future, there are quite 
a few real-world examples of MBE that are in use right 
now. The acceptance, wider adoption, and welcoming of 
the new methods depend on the general support of the 
populace (or at least lack of active resistance to it).
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