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Some advancesin reproductive technologies raise substantial ethical

and psychological challenges, for example, the use of preimplantation
genetic testing to select embryos based on non-medical traits. While
studies have explored public willingness to use preimplantation genetic
testing for medical or non-medical attributes, stated willingness may not
reflectimplantation decisions when such information is available. This
large cross-national study examined public views on polygenic embryo
testing. Ina US sample (N =1,467), participants were more willing to test for
medical conditions (for example, heart disease) than non-medical traits
(for example, antisocial behaviour or low intelligence), although over half
supported testing for non-medical traits. In a forced-choice implantation
task, participants used medical and non-medical information to asimilar
extent when making decisions. Similar patterns were observed in Chinese
participants (V= 623). These findings suggest variability in choices across
specific traits and conditions, rather than a uniform distinction between
medical conditions and non-medical traits. The Stage 1 protocol for this
Registered Report was accepted in principle on 7 October 2025. The
protocol, as accepted by the journal, can be found at https://osf.io/vb9c2.

Itis increasingly understood that investigation of public attitudes
towards new and emerging technologies is necessary to devise respon-
sive and responsible public policy'. Rapid advances in reproductive
technologies, including in vitro fertilization and preimplantation
genetic testing (PGT), raise complex psychological and social issues
thatrequire empirical and normative analysis. These technologies not
only transform the nature of reproductive decision-making but also
present profound ethical dilemmas? although they empower prospec-
tive parents to improve their future children’s health outcomes?, they
also openthe door to selecting embryos based on traits beyond health,
such as intelligence or other non-medical characteristics, raising the
spectre of historical eugenic practices*’.

PGT has emerged as a widely available option, offered com-
mercially through private companies and clinics, purporting to give
intended parents greater control over their children’s health outcomes
before birth®. Initially developed to detect severe genetic disorders,
PGT is now also offered in some clinics for assessing polygenic risk
scores for common diseases, such as diabetes and heart disease, and
evennon-disease traits, such as sex, eye colour and cognitive ability” .
Moreover, PGT is commonly said to be superior to other technologies
suchasgenomeediting, which carries higher risks and raises distinctive
ethical concerns’. It may also be preferable to non-invasive prenatal
testing, which, although less physically invasive, may lead to difficult
decisions such as termination of an established pregnancy.
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Research on public perceptions of PGT consistently shows wide-
spread acceptance of its use for detecting lethal or severe medical
conditions beforebirth, and a general willingness to use PGT for these
purposes' ™. While there is strong support for allowing patients to
make their own choices regarding the use of PGT, there isbroad consen-
susthatitshould not be used for selecting non-medical traits, especially
aesthetic characteristics, such as perceived physical attractiveness" ™.
Moreover, the public appears to disapprove of testing for non-medical
traitsthatarenot aesthetic, such asintelligence or the big five person-
ality factors® (including conscientiousness and neuroticism). In one
study", although the approval rate for PGT (the combined percent-
ages of ‘approve’ and ‘strongly approve’) for 12 medical conditions
ranged between 55% and 80%, approval for 12 non-medical traits ranged
between20%and 37%. This clear distinction between approval of PGT
for medical conditions versus non-medical traits could be related to
ethical concerns about false expectations, overly controlling parental
attitudes and potential societal implications™ (for example, concerns
about eugenics, inequality and stigmatization).

Despite the extensive research on public perceptions (including
patients’ decisions and experiences; see ref. 13 for a review) regard-
ing the use of PGT to test for specific attributes, there has been less
focus on how this information, once acquired, influences people’s
preferences on which embryos to choose with the aim of achieving
implantation (hereafter referred to as implantation decisions). Such
information may be provided for attributes even when not explic-
itly requested, or may become available via incidental findings. As
such, this question has important practical, psychological and ethi-
cal importance because it bears directly on how individuals weigh
perceived risks and benefits of specific attributes under realistic
decision-making conditions. In turn, this helps reveal potential under-
lying biases and value systems in key domains, such as reproductive
choices and perceptions of life quality.

While the apparent strong aversion to testing for non-medical
traits might suggest that parents would disregard such information
when making implantation decisions, it is also plausible that, once
provided, information about an embryo’s chances of developing such
traits could still substantially impact their implantation choices. This
impact may occur even if parents initially choose not to learn about
these traits—a well-documented psychological phenomenon known
as deliberate ignorance'. In this context, deliberate ignorance can
function as a strategic tool, allowing parents to avoid social or moral
accountability (for example, an explicit preference to select for traits
like intelligence), or as a cognitive-sustainability mechanism, helping
them manage conflicting desires—such as wanting intelligent offspring
while simultaneously recognizing the ethical concerns and potential
eugenicimplications of selecting for such traits.

This study investigated the possible discrepancy between screen-
ing and implantation decisions by testing the following predictions:
(1) whenit comes to decisions about conducting screening, US-based
participants would generally choose to avoid testing for non-medical
traits, replicating previous findings; however, (2) when information
about the likelihood of embryos possessing non-medical traits was
provided, this would influence participants’ implantation decisions
intheselection of embryos. We further hypothesised that such avoid-
anceinimplantation decisions (3) would not be limited to US-based or
broadly Western participants, but would replicatein a Chinese sample,
and (4) may be driven by the perceived level of non-controllability
of the consequences of having undesirable non-medical traits (for
example, the difficulty in altering or mitigating the negative effects
of these attributes).

Giventheliterature reviewed earlier and the pilot studies we per-
formed, we derived the following specific hypotheses (see Table 1 for
an overview of our design). First, previous studies on willingness to
perform polygenic testing for medical conditions and non-medical
traits on embryos led to the following two hypotheses:

Hypothesis 1 (H1): Less than half of US-based participants will be
willing to perform polygenic testing for non-medical traits.

Hypothesis 2 (H2): US-based participants will be more will-
ing to perform polygenic testing for medical conditions than for
non-medical traits.

These two hypotheses focused on the public’s limited willingness
toseekinformation about non-medical traitsin both absolute (H1) and
relative (H2) terms. If confirmed, these two hypotheses might seemto
suggest that because people were not willing to test for non-medical
traits, they would also tend to avoid using information derived from
suchtestsif offered to them. However, on the basis of studies of delib-
erateignorance in psychology' and results from two pilot studies, we
hypothesised that when such informationis provided, it would be used,
eventoadegree similarto that of medical conditions. The following two
hypotheses concern the avoidance of undesirable non-medical traits
inimplantation decisions, both in absolute terms and compared with
the avoidance of adverse medical conditions:

Hypothesis 3 (H3): US-based participants will use information
about the likelihood of undesirable non-medical traits to avoid those
traits (thatis, they willbe more willing to choose toimplantanembryo
with average rather than above-average chances of undesirable
non-medical traits).

Moreover, atendency to avoid undesirable non-medical traits in
implantation decisions would be at least comparable to the tendency
to avoid adverse medical conditions:

Hypothesis 4 (H4): US-based participants will exhibit an avoidance
of undesirable non-medical traits to a degree that is at least as strong
as (thatis, either not statistically significantly different from or statis-
tically greater than) their avoidance of adverse medical conditions.

Our pilot studies suggested that the above hypotheses would be
supported for US-based participants. However, their generalizability
toother countries, especially those outside the Western world, was not
clear. While there was not sufficient evidence to make aninformed pre-
dictiononwhether people would express similar preferencesinother
cultural contexts, work using Singapore-based participants (with a simi-
lar set-up toref.1) shows that more than 50% of participants approve of
PGT for educational attainment” (a non-medical trait). This tendency
could besimilarly highin other non-Western populations with similar
or even higher Chinese ethnic representation. With thatin mind, one
would have expected that participants based in China would be willing
to useinformation about non-medical traits to atleast asimilar (if not
higher) degree than US-based participants.

Hypothesis 5 (H5): Participants based in China will show similar (or
stronger) preferences to US-based participants with respect toH3 and
H4: (1) Chinese participants will use information about the likelihood
of undesirable non-medical traits to avoid those traits, and (2) Chinese
participants will exhibit an avoidance of the undesirable non-medical
traitstoadegree thatis atleastasstrongas their avoidance of adverse
medical conditions.

Finally, we hypothesised that the tendency to avoid undesirable
attributes (be it a medical condition or a non-medical trait) would be
mediated by the perceived non-controllability of the potential nega-
tive consequences (or harm) of this attribute. An undesirable attribute
whose existence or harmful effects are hard to potentially control
would be expected to have a more negative impact on a child’s future
well-being and would thus be seen as less desirable:

Hypothesis 6 (H6): US-based participants will be more likely to
avoid attributes considered undesirable (both medical conditions
and non-medical traits) that are perceived to have lower controllability
compared with those that are perceived to have higher controllability.

To test these hypotheses, we performed two studies
(Extended Data Fig. 1). Study 1a tested hypotheses H1-H4 with
US-based participants. This study randomly allocated participants to
complete one of two ‘arms’: (1) the willingness task arm (H1 and H2),
or (2) the implantation task arm (H3 and H4). This study also used a
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Table 1| Design table

Question Hypothesis Sampling plan (for Analysis plan Interpretation given to
example, power different outcomes
analysis)
We will estimate the mean proportion of ‘yes’ responses for A significant negative
the two non-medical traits and compare it to chance (0.5). coefficient will be interpreted
Power analyses

Question 1: Will
participants
show willingness
to perform
polygenic
testing for
non-medical
traits?

Less than half

of US-based
participants will be
willing to perform
polygenic testing for
non-medical traits.

indicate that a sample
size of N=600 will
provide over 95%
power to detect an
effect size of d=-0.2,
which is considered
small. This effect size
is more conservative
than those estimated
in previous studies
and pilot studies.

Data preparation: We will recode ‘yes’ responses as 1and
‘no’ or ‘not sure’ responses as O, subtract 0.5 from all values
and set ‘traits’ as the baseline. Data will be pooled across the
attributes.

Model: An LPM will be used to estimate the intercept, which
directly represents the mean deviation of ‘yes’ responses
for traits from 0.5. We will test whether this intercept is
negative and significantly different from zero to evaluate our
hypothesis.

Clustering: Participant-level clustered standard errors will be
used to account for correlations within participants.

as (supportive or suggestive)
evidence that less than half
US-based participants are
willing to perform polygenic
testing for non-medical traits.
In the case of no significance,
we will conduct a TOST
procedure”, using d=0.2

as a threshold. If the larger

P value is smaller than the
chosen threshold (0.05), we
willinterpret this as evidence
for null effect.

Question 2: Will
the willingness
to perform
polygenic
testing differ
between
medical
conditions and
non-medical

US-based participants
will be more willing
to perform polygenic
testing for medical
conditions than for
non-medical traits.

Power analyses
indicate that a sample
size of N=600 will
provide over 95%
power to detect an
effect size of d=-0.2,
which is considered
small. This effect size
is more conservative
than those estimated

We will estimate the ATE of the treatment (medical
conditions versus non-medical traits) on the binary outcome
variable (1 for yes, O for no or not sure).

Data preparation: We will pool data across the two attributes
in each group (total of four), with medical conditions as the
control group and non-medical traits as the treatment group.

Model: An LPM will be used to compute the ATE as the
difference in mean responses between the two groups

(a non-parametric estimator). We will test whether this
coefficient is negative and significantly different from zero to
evaluate our hypothesis.

A significant negative
coefficient will be interpreted
as (supportive or suggestive)
evidence that US-based
participants are more willing
to perform polygenic testing
for medical conditions than
for non-medical traits. In

the case of no significance,
we will conduct a TOST

traits? in previous studies procedure, using d=0.2as a
and pilot studies. Clustering: Participant-level clustered standard errors willbe  threshold.
used to account for correlations within participants.

US-based participants We will estimate the AMCE of the above-average chance

will use information level for non-medical traits using conjoint analysis*’, pooling

about the likelihood data across both traits. A significant negative

f undesirable Power analyses i illfi i coefficient for above-average
. orundesir . indicate that a sample Data preparation: We will filter the dataset to include 9

Question 3: non-medical traits treatment will be interpreted

Will the choice
toimplant an
embryo differ
based on
chance levels
of non-medical
traits?

to ‘avoid those traits’
(that is, they will

be more willing to
choose to implant
an embryo with
average chances

of undesirable
non-medical traits
compared with one
with above-average
chances of the traits).

size of N=600 will
provide over 95%
power to detect an
effect size of d=-0.2,
which is considered
small. This effect size
is more conservative
than those estimated
in pilot studies.

only rows where the attribute type is ‘trait’ and where

the below-average chance level is excluded (that is, only
average and above-average chance levels remain). The
average chance level will be set as the baseline category.

Model: Using an LPM, we will include the dummy variable
Above_Average to estimate the difference between
above-average and average chance levels. The AMCE will
be tested by examining whether the coefficient for Above_
Average is negative and significantly different from zero.

Clustering: Participant-level clustered standard errors will be
used to account for correlations within participants.

as (supportive or suggestive)
evidence that US-based
participants prefer average
chances of traits more than
above-average chances of
those traits. In the case of no
significance, we will conduct
a TOST procedure, using
d=0.2 as a threshold.

Question 4: Will
the degree of
avoidance for
non-medical
traits be
comparable to
that for medical
conditions?

US-based
participants will
exhibit an avoidance
of undesirable
non-medical traits

to a degree that is

at least as strong

as (that is, either

not statistically
significantly different
from or statistically
greater than) their
avoidance of adverse
medical conditions.

Power analyses
indicate that a sample
size of N=600 will
provide over 95%
power to detect an
effect size of d=-0.2,
which is considered
small. This effect size
is more conservative
than those estimated
in pilot studies.

We will estimate the ACIE of the interaction between
above-average chance levels and attribute type
(non-medical traits versus medical conditions).

Data preparation: We will filter the dataset to exclude rows
where the below-average chance level is present, ensuring
only average and above-average chance levels remain.

Model: Using an LPM, the interaction term Above_

Averagex Attribute_Type will be included to estimate the
differential effect of above-average chance levels depending
on whether the attribute is a non-medical trait or medical
condition. The coefficient of the interaction term will be
interpreted as the ACIE, representing the difference in
effects between traits and conditions.

Clustering: Participant-level clustered standard errors will be
calculated to account for correlations within participants.

Inferiority test: As H4 states that ‘US-based participants will
exhibit an avoidance of non-medical traits at least as strongly
as medical conditions’, we will conduct an inferiority test”’.
The inferiority threshold will be set to 0.2 (considered a
conventionally small standardised effect size), indicating that
non-medical traits must show at least this level of avoidance
compared with medical conditions. We will test this using a
one-sided t test. The null hypothesis is that the interaction
effect (Above_Average x Attribute_Type) is greater than or
equal to the threshold (that is, effect>0.2). The alternative
hypothesis is that the interaction effect is below the threshold
(that is, effect<0.2). Above_Average x Attribute_Type is the
interaction between chance level (above-average versus
average) and attribute type (trait versus condition).

A significant negative
interaction effect will be
interpreted as (supportive
or suggestive) evidence

for higher aversion to
above-average levels

for non-medical traits
compared with aversion

of above-average levels

of medical conditions by
US-based participants. In the
case of no significance, we
will look at the results of the
inferiority test (a one-sided t
test procedure), using d=0.2
as a threshold.
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Table 1(continued) | Design table

Question Hypothesis Sampling plan (for Analysis plan Interpretation given to
example, power different outcomes
analysis)

Question 5: Participants based Power analyses This will follow the same plan as H3 and H4 for data Interpretation will match

Will Chinese in China will show indicate thatasample collected in study 1b with Chinese participants. that for H3 and H4, but for

participants similar (or stronger) size of N=600 will Chinese participants.

show similar preferences to provide over 95%

preferences to
US participants
regarding
chance levels
of non-medical

US-based participants
with respect to H3
and H4.

power to detect an
effect size of d=-0.2,
which is considered
small. This effect size
is assumed to match

traits and those proposed for
medical H3 and H4.
conditions?
This will be tested in the following steps across two studies. Study 1a: If study 1a provides
Study 1a (exploratory measurement-of-mediation design): statistical evidence that
A measurement-of-mediation analysis will be performed controllability mediates
using established mediation analysis methods®®. If study the relationship between
1a provides statistical evidence for mediation, study 2 willbe  attribute type and avoidance,
conducted. study 2 will be conducted.
Study 2 (confirmatory measurement-of-mediation design): Study 2: A significant
Data from the control group (mediator varies freely) will be interaction between chance
used to confirm the mediation effect observed in study 1a. levels and high controllability
US-based Study 2 (manipulation-of-mediator design): The blockage (versus freely varying) or
participants will be and enhancement manipulations will be compared withthe ~ between chance levels and
Power analyses low controllability (versus

Question 6: Will
the avoidance
of embryos with
undesirable
attributes

differ based

on perceived

more likely to avoid
attributes considered
undesirable (both
medical conditions
and non-medical
traits) that are
perceived to have
lower controllability

indicate that a sample
size of N=1,800 will
provide over 95%
power to detect an
effect size of d=-0.2,
which is considered
small. This effect size
is assumed to match

control group to test whether controllability is a mediator.
An interaction term between chance levels (above average
versus average) and controllability (low controllability
versus freely varying versus high controllability) will be
tested to assess whether controllability is a partial mediator.
Moreover, an AMCE of chance levels will be calculated for
the blockage condition to determine whether controllability
is a full mediator.

freely varying) will be
interpreted as (supporting
or suggestive) evidence that
controllability is a ‘partial
mediator’. A significant
effect of AMCE will be
interpreted as (supportive

compared with those
that are perceived

to have higher
controllability.

ility?
controllability? e

H3 and H4.

or suggestive) evidence that
the controllability is not a
full mediator. In the case

of no significance, we will
conduct a TOST procedure
(using d=0.2 as a threshold)
to test for full mediation (that
is, blocking controllability
eliminates the effect of
attribute type on avoidance).
In all other cases of no
significance, we will conduct
a TOST procedure, using
d=0.2 as a threshold.

measurement-of-mediation design to test H6 (as an exploration of the
mediator), theresult of which was used to determine whether the third
study was needed. Study 1b only included the implantation task (sec-
ond arm) and was otherwise identical in design and run with Chinese
participants to test H5. Finally, study 2 was planned to use aconcurrent
double randomization design combining measurement-of-mediation
and manipulation-of-mediator designs to test H6. However, on the
basis of the measurement-of-mediation results, this study was not run.

Both studies considered four attributes: two medical conditions
(heartdisease and visionimpairment) and two non-medical traits (low
IQ and antisocial behaviour). Participants assigned to the willingness
task arm in study 1a were asked about their willingness to perform
PGT for all four attributes. Participants who completed the implanta-
tion task arm (those assigned to the implantation task arm in study
la and all participants in study 1b; Fig. 1) were randomly assigned to
make implantation decisions about two attributes (out of the four) in
ten implantation dilemmas involving a choice between two embryos
(embryo A versus embryo B) that feature those two attributes with dif-
ferent chance levels (significantly above-average chances, significantly
below-average chances and average chances).

This study provides several contributions to the literature on
public attitudes towards PGT. First, it goes beyond simply assessing

the public’s expressed willingness to perform testing by examining
whether and how individuals use information about both medical con-
ditions and non-medical traits to guide implantation decisions. Second,
itexpandsthe scope of existing research by including aninternational
comparative perspective, directly measuring preferences of US-based
and Chinese participants—two culturally distinct populations. Third, it
analyses the mechanisms underlying why certain attributes, particu-
larly non-medical traits, influence public preferences, focusing on the
role of perceived controllability in shaping implantation decisions.

Results

Final sample size and demographics

We collected data for study 1a and study 1b. For study 1a, we recruited
participants on Prolific with atarget sample 0of 1,500 US-based adults,
quota-sampled to be nationally representative by age, gender and
ethnicity. Of the 1,501 participants who completed the survey and were
compensated, 1,467 passed both attention checks and wereincludedin
the mainanalyses. Study 1b recruited participants using Credamo with
atarget sample of 800 China-based adults, quota-sampled to be nation-
ally representative by age and gender. Of the 800 participants who
completed the survey and were compensated, 623 passed both atten-
tion checks and were included in the main analyses. Table 2 summarises
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[ Medical conditions Non-medical traits

All possible

)

dilemmas for

LowlQ
Low cognitive ability and
intellectual functioning

Antisocial behaviour
Disruptive or harmful
social behaviour

Vision impairment
Visual problems affecting

Heart disease
Health problems
affecting the heart the ability to see clearly

the sampled
attribute pair
(36 combinations)

Embryo A Embryo B

|

[ Attribute 1 J [ Attribute 2 J

A sampled attribute pair for a participant

2

Six comparisons for one attribute

( Attribute 1 )

( Attribute 2 )

{ Avrage chances

( Attribute 1 )
Significantly above
average chances
( Attribute 2 )

Significantly above
average chances

)

Embryo A Embryo B

[S'\gnificantly above Average chances

Three chance levels average chances

Significantly Significantly above Significantly below
above average average chances average chances Embryo A Embryo B
chances
Average Significantly above ( Attribute 1 ) ( Attribute 1 J
chances average chances
Significantly below Significantly above
Average Average chances Significantly below average chances average chances
chances i average chances .
Participant
[S\gmhcantly below Significantly above (A"”b“‘ez) (A"”b”'”) sees r[eTj
sample
R average chances average chances below -
bSl{gmf\camLy Sggvzgcgacnélga;ig Average chances dilemmas
© O);N average Significantly below Average lnvolvlmdg the
chances average chances chances sampte X
attribute pair

Fig.1|Experimental design and dilemma sampling in the implantation task
arm. Participants were presented with embryo implantation dilemmas involving
two attributes sampled from a set of four (two medical conditions and two non-
medical traits). Each attribute could take one of three chance levels (significantly
below average, average or significantly above average), yielding six ordered

comparisons per attribute. Combining 2 attributes yields 36 possible embryo-
pair dilemmas for a given attribute pair. Each participant was shownarandom
subset of 10 dilemmas drawn from these 36 and, for each comparison, they were
asked to choose between embryo A and embryo B. Attribute pairings and chance
configurations were counterbalanced across participants.

the focal results and conclusions for all preregistered hypotheses.
For the number of participants in each experimental condition, see
Supplementary Tables 8 and 9 for study 1a and 1b, respectively; for
demographic details, see Supplementary Tables 10 and 11 for study
laand1b, respectively.

Robustness analyses (study 1a and study 1b). As registered, we
repeated all main analyses using alternative exclusion criteriato assess
their robustness. Specifically, we replicated the results (1) using all paid
participants who passed at least one attention check, and (2) using the
more restrictive sample of participants included in the main analysis
whoalso passed all comprehension checks (Supplementary Tables 12
and13), separately for the US and China samples. Across all specifica-
tions, the direction, magnitude and statistical significance of the key
results were mostly unchanged (with the exception of one case mov-
ing from supported to suggested). Detailed robustness analyses are
reported in Extended Data Table1.

Preregistered analyses

Willingness to test (study 1a). Half of the participantsin study lawere
randomly assigned to a willingness task arm in which they indicated
whether they would be willing to perform polygenic testing for each
of the four attributes (responses: yes, no or not sure).

H1 (non-medical traits, USA). In contrast to our preregistered hypoth-
esis H1, more than half of participants (61.4%) expressed willingness
to perform polygenic testing for non-medical traits (Fig. 2a). A linear
probability model (LPM) with participant-level clustered standard
errors showed that the estimated proportion of yes responses for
non-medical traits was significantly above 50% (5 = 0.114, where Sis the
coefficient fromthe linear probability model; 95% confidence interval
(CI),[0.083,0.145]; t(734) =7.34; P< 0.001).

H2 (medical conditions versus non-medical traits, USA). Consistent
with our preregistered hypothesis H2, participants were significantly
more willing to perform polygenic testing for medical conditions
(66.7% answered yes) than for non-medical traits (61.4% answered
yes; Fig. 2a). An LPM with participant-level clustered standard errors
showed that the estimated difference in willingness to test between
non-medical traits and medical conditions was statistically significant
and in the predicted direction (8=-0.053; 95% CI, [-0.086, -0.020];
t(734) =-3.12; P=0.0018). This result meets our preregistered thresh-
old for supportive evidence (P < 0.0025).

Although participants were, on average, more willing to test for
medical conditions than for non-medical traits, Fig. 2b reveals hetero-
geneity across attributes. The higher willingness to test for medical
conditionsis driven primarily by a very high willingness to test for heart
disease. By contrast, willingness to test for vision impairment was simi-
lar or lower than the average willingness to test for non-medical traits.
This pattern suggests that willingness to test is not straightforwardly
determined by abinary distinction between ‘medical’ and ‘non-medical’
butis dependent on the specific nature of individual attributes.

Implantation decisions (study 1a). Each participant assigned to the
implantation task arm was allocated two attributes sampled from
four possible ones (Fig. 1). Our preregistered analyses tested whether
participants were less likely to implant embryos with above-average
chances of non-medical attributes relative to average chances (which
we call avoidance of such attributes; H3), and how that compared with
avoidance of medical conditions (H4).

H3 (avoidance of undesirable non-medical traits, USA). Consistent
with preregistered hypothesis H3, US-based participants avoided the
undesirable non-medical traits. An LPM with participant-level clustered
standard errors and pooling across both traits showed that embryos
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Table 2 | Summary of results for preregistered hypotheses

Hypothesis Sample Focal test Key result Conclusion Finding
H1 USA Willingness to test 61.4% answered yes; 8=0.114; 95% Cl, Not supported More than half of US-based
non-medical traits versus [0.083, 0.145]; t=7.34; P<0.001 participants were willing to test for
50% non-medical traits
H2 USA Willingness to test B=-0.053; 95% Cl, [-0.086, -0.020]; Supported US-based participants were more
medical conditions versus t=-3.12; P=0.0018 willing to perform polygenic testing
non-medical traits for medical conditions than for
non-medical traits
H3 USA Avoidance of undesirable =-0.341; 95% Cl, [-0.366, -0.316]; Supported US-based participants were more
non-medical traits t=—-25.56; P<0.001 willing to choose to implant an
(above-average versus embryo with average rather than
average chances) above-average chances of undesirable
non-medical traits
H4 USA Avoidance of non-medical ~ 3=-0.050; 95% Cl, [-0.089, -0.011]; Supported US-based participants chose to
traits versus medical t=-2.51; P=0.012; non-inferiority criterion avoid undesirable non-medical traits
conditions met (d=0.20, one-sided P<0.001) to a degree at least as strong as
their avoidance of adverse medical
conditions
H5a China Avoidance of undesirable B=-0.411; 95% Cl, [-0.438, -0.384]; Supported China-based participants were
non-medical traits t=-30.07; P<0.001 more willing to choose to implant
(above-average versus an embryo with average rather than
average chances) above-average chances of undesirable
non-medical traits
H5b China Avoidance of non-medical  $=-0.090; 95% ClI, [-0.131, -0.049]; Supported China-based participants chose
traits versus medical t=-4.35; P<0.001; non-inferiority criterion to avoid undesirable non-medical
conditions met (d=0.20, one-sided P<0.001) traits to a degree at least as strong as
their avoidance of adverse medical
conditions
H6 USA Mediation by perceived Across six pairwise contrasts, Not supported US-based participants’ ratings of
controllability three ACMEs were non-significant (non-)controllability of attributes did
and three were significant in the not mediate their decisions to avoid
opposite direction to that predicted those attributes
(Supplementary Table 14)
with above-average chances of undesirable non-medical traitswere g b
significantly less likely to be chosen forimplantation than embryos with Heart disease -
average chances (8 =-0.341;95% Cl,[-0.366,-0.316]; t(612) =-25.56;  Condition ——
P<0.001; Fig. 3a). This result meets our registered threshold for sup- Low 1Q -
portive evidence (P < 0.0025). Antisocial behaviour .
Trait ——
H4 (medical conditionsversus non-medicaltraits, USA). We next examined Vision impairment | —@—
whether avoidance of undesirable non-medical traitswas atleast as strong w w w w w w w
0.50 0.55 0.60 0.65 0.70 05 06 07 08

asavoidance of adverse medical conditions. AnLPM withaninteraction
between chance level (above versus average) and attribute type (traits
versus conditions) showed a negative interaction (8 =-0.050; 95% ClI,
[-0.089,-0.011]; £(731) =-2.51; P= 0.012), indicating greater avoidance of
undesirable non-medical traits relative to medical conditions. Consistent
withthe preregistered non-inferiority test, this effect exceeded the speci-
fied non-inferiority margin (d = 0.20, where dis Cohen’s d, a standardised
effectsize; one-sided P< 0.001), providing confirmatory support for H4.
Despite the supporting evidence for H4, Fig. 3a shows meaning-
ful variationinimplantation preferences between the four attributes.
Avoidance of attributes was most pronounced for heart disease. Low IQ
and antisocial behaviour were avoided to asimilar but slightly weaker
degree than heart disease, and to a significantly greater degree than
visual impairment. A follow-up exploratory analysis provided sug-
gestive evidence that heart disease was avoided more than low IQ
(8=0.080;95%Cl,[0.025,0.135]; t(731) = 2.91; P= 0.004), whereas the
avoidance for heart disease and that for antisocial behaviour were not
significantly different (8=0.04; 95% CI, [-0.013, 0.093]; t(731) = 1.51;
P=0.131). A two-one-sided test (TOST) with a smallest effect size of
interest of d=0.20 indicated statistical equivalence (P;osr = 0.018).

Implantation decisions (study 1b). We next examined implantation
decisions among participantsin China, following the same registered
analytic approach as for US participants. Inthis study, all participants

Proportion of yes responses Proportion of yes responses

Fig. 2| Willingness to perform genetic testing by attribute type and attribute
instudy 1a (US sample). a, Proportion of yes responses to a ternary (yes, no

or not sure) question asking whether participants would be willing to perform
polygenic testing, averaged by attribute type (medical conditions versus non-
medical traits; n =1,470 responses per type). b, Proportion of yes responses

for each individual attribute (n = 735 per attribute). Medical conditions (heart
disease and vision impairment) are shown in red; non-medical traits (low IQ and
antisocial behaviour) are in blue. Points indicate means; error bars represent 95%
Cls (+1.96 s.e., clustered by participant). N = 735 participants (willingness arm,
US sample). Each participant responded to all four attributes, contributing two
responses per attribute type and one per attribute. No control group was used;
attributes were compared within participants.

were assigned to the implantation task arm. As in study 1a, our focus
is on avoidance of the undesirable non-medical traits and how that
compares with avoidance of the medical conditions.

HS5a (avoidance of undesirable attributes, China). Consistent with our
preregistered hypothesis, when confronted with implantation deci-
sions, Chinese participants used information about the likelihood
of undesirable non-medical traits to avoid those traits. An LPM with
participant-level clustered standard errors showed that when pooling
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Effect of chance levels (compared
with average chances) for each

trait and condition
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Vision impairment -

-04 -02 0
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Fig.3|Implantation decisions and perceived controllability in studies 1a
and1b. a, US sample. Change in the probability of selecting an embryo (APr)
whenits chance level for agiven attribute is significantly above average (green)
or below average (grey) relative to average chances, estimated separately for
each attribute. Points show means from LPMs with cluster-robust standard
errors; error barsindicate 95% Cls (+1.96 s.e., clustered by participant). Number
of participants per attribute: heart disease = 355, antisocial behaviour =357,
low 1Q =378, vision impairment = 374 participants; number of ratings per
attribute = 10 x N (each participant completed 10 dilemmas per assigned
attribute; implantation arm, US sample). Each participant was randomly assigned
two of the four attributes. The reference category in allmodels is average
chances. b, Chinasample. Same analysis as ina. Number of participants per

Implantation decisions (China) [
Effect of chance levels (compared
with average chances) for each
trait and condition

Heart disease -

-0.4-02 0 0.2

Controllability question (USA)
Ratings (1-10) of controllability
(reverse coded from non-
controllability)

@ Trait

Attribute type
VP B Condition

Heart disease
Antisocial behaviour
Low IQ

Vision impairment
-

1.0 4.0 55 7.0 10.0

(Mid)
APr Controllability

attribute: heart disease =320, antisocial behaviour = 313, low IQ =300, vision
impairment = 313 participants; number of ratings per attribute =10 x N (each
participant completed 10 dilemmas per assigned attribute; implantationarm,
Chinasample). ¢, Perceived controllability ratings for each attribute (US sample),
measured on al-10 scale (reverse-coded from non-controllability; higher values
indicate greater perceived controllability). Violin plots show the full response
distribution; box plots show median (centre line), interquartile range (box
bounds, 25th-75th percentile) and whiskers extending to the scale limits (1and
10); points show means with error bars indicating 95% Cls (+1.96 s.e., clustered
by participant). Each participant rated each assigned attribute once. Medical
conditions are shown in red; non-medical traits are in blue. No control group was
used; attributes were compared within the same participants.

across both traits (low IQ and antisocial behaviour), embryos with
above-average chances of undesirable non-medical traits were sig-
nificantly less likely to be chosen for implantation than embryos with
average chances (f=-0.411; 95% CI, [-0.438,-0.384]; t(509) = -30.07;
P<0.001;Fig.3b). Thisresult meets our preregistered threshold for sup-
portive evidence (P < 0.0025), providing confirmatory support for H5a.

HS5b (medical conditions versus non-medical traits, China). We next
tested whether avoidance of undesirable non-medical traits was at
least as strong as avoidance of adverse medical conditions. An LPM with
participant-level clustered standard errors showed that the interaction
between above-average chance levels (versus average chance) and
non-medicaltraits (versus medical conditions) was negative and statis-
tically significant (8=-0.090; 95% CI, [-0.131, -0.049]; t(622) = -4.35;
P<0.001), indicating greater avoidance of undesirable non-medical
traits relative to medical conditions. Consistent with the preregistered
non-inferiority test, this effect exceeded the specified non-inferiority
margin (d = 0.20; one-sided P < 0.001), providing confirmatory sup-
port for H5b.

Despite this, Fig. 3b suggests a slightly different attribute-level
pattern from the US sample: in the Chinese sample, avoidance of low
IQand antisocial behaviour was closer to that of heart disease. Explora-
tory follow-up analyses indicated that avoidance of heart disease did
not differ significantly from avoidance of either low IQ (8= 0.036;
95% Cl,[-0.019, 0.091]; £(622) =1.31; P= 0.191) or antisocial behaviour
(8=0.050; 95% Cl, [-0.005, 0.105]; t(622) =1.77; P= 0.077). TOSTs,
using asmallest effect size of interest of d = 0.2, further indicated that
differencesinavoidance between heart disease and both non-medical
traits were statistically equivalent (low IQ, P;osr = 0.013; antisocial
behaviour, P;osr = 0.042). Nevertheless, as in the US sample, these
results suggest that although category-level contrasts support the
preregistered hypotheses, the Chinese attribute-level pattern is also
less consistent with a simple medical versus non-medical distinction.

Controllability as a potential mechanism (study 1a). H6 (controlla-
bility). After completing theimplantation task arm, participants rated
the perceived controllability of the two attributes they were assigned.

To assess whether perceptions of non-controllability of an attribute
mediated the extent to which they were avoided, we used measurement
of mediation to estimate mediation of non-controllability for each
pairwise contrast between attributes, with avoidance aggregated to
the participant-by-attributelevel (Supplementary Table 14). Theresults
did notsupportthe predicted mediation pattern: three contrasts were
non-significant (vision impairment versus low IQ, vision impairment
versus heart disease and antisocial behaviour versus heart disease) and
the remaining three (vision impairment versus antisocial behaviour,
low 1Q versus antisocial behaviour and low IQ versus heart disease)
were significant (suggestive; at 0.05) in the opposite direction to that
expected (for example, antisocial behaviour was avoided to a greater
extentrelative tolow IQ, but was also perceived as more controllable).
Perceived controllability thus does not seem to mediate avoidance
of different attributes. Taken together, these findings indicate that
perceived controllability does not provide a plausible explanation for
the observed differences in avoidance across attributes.

Exploratory analyses

Morality, legality and the decision to implant the only available
embryo. Participantsin the willingness task arm of study 1a were also
asked additional questions about (1) the morality of performing poly-
genictesting, (2) whether such testing should be legally banned, and (3)
whether they would implant anembryoifit was the only one available
and it had a significantly above-average chance of a given attribute
(Fig.4). These questions were not registered as primary outcomes and
arereported here to contextualise the main findings.

Fewer than half of responses judged that polygenic testing for
non-medical traits is morally wrong (18%) or should be legally banned
(18.1%). LPMs with participant-level clustered standard errors showed
that the estimated proportions of these responses for non-medical
traits were significantly below 50% (for ‘morally wrong’, §=-0.320;
95%Cl,[-0.345,-0.295]; t(734) = -24.54; P < 0.001; Fig. 4a; for ‘should
belegallybanned’, f=-0.319;95%CI,[-0.344,-0.294]; t(734) = -24.37;
P<0.001; Fig. 4b). Furthermore, testing for medical conditions was
judged morally wrong even less often than testing for non-medical
traits (8=0.059;95% Cl,[0.037,0.081]; t(734) = 5.50; P< 0.001; Fig. 4a).
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a Moral wrongness of testing b
for each attribute
Proportion of 'morally wrong' answers to a
four-choice question (morally required/permissible/
wrong and not sure) about morality of undertaking
testing to learn about the embryo’s chance of this
attribute and making decisions accordingly

Performing testing for attributes c
should be legally banned
Proportion of 'yes' answers to a ternary
(yes/no/not sure) question about whether
testing for each attribute should be

Implanting when only one
embryo is available
Proportion of 'yes' answers to a ternary
(yes/no/not sure) question about implantation
when only one embryo is available with significantly

'legally banned' above average chances for each attribute type

Attribute type @ Trait @ Condition
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Fig. 4 |Normative and policy attitudes towards testing and implantation
instudy 1a (US sample). a, Proportion of responses judging testing for each
attribute as morally wrong, based on a four-option question (morally required,
morally permissible, morally wrong or not sure) about the permissibility of
undertaking testing to learn about an embryo’s chance of the attribute and acting
onthatinformation. b, Proportion of respondents answering yes to whether
testing for each attribute should be legally banned, measured using a ternary
response format (yes, no or not sure). ¢, Proportion of respondents answering

Proportion of yes reponses

Proportion of yes reponses

yes to whether they would implant an embryo when only one embryo is available
and it has a significantly above-average chance of the attribute. Ina-c, medical
conditions are shown in red and non-medical traits are in blue; points indicate
means and error bars show 95% Cls (+1.96 s.e., clustered by participant). N =735
participants (willingness arm, US sample); each participant responded to all four
attributes. No control group was used; attributes were compared within the same
participants.

Similarly, support for legal bans was significantly lower for medical
conditions than for non-medical traits (8 = 0.061;95% Cl,[0.039, 0.083];
t(734) =5.56; P < 0.001; Fig. 4b). Taken together, these findings provide
converging support for H1 and H2. Participants not only expressed
greater willingness to test for medical conditions than for non-medical
traits (H2) but also fewer responses judged testing for medical condi-
tions to be morally wrong and deserving of legal restriction. Also,
participants not only expressed a majority willingness (61.4%) to test
for non-medical traits (H1) but also a minority of responses judged
such testing to be morally wrong or deserving of legal restriction,
indicating that resistance to testing for the two non-medical traits is
less widespread than previously assumed.

Finally, when asked whether they would implant an embryo if
it were the only viable option and had a significantly above-average
chance of agiven attribute, participants were substantially more will-
ing toimplant embryos associated with medical conditions than with
non-medical traits (8 =-0.115; 95% Cl, [-0.142,-0.088]; t(734) = -7.99;
P<0.001;Fig.4c). Atthe attributelevel, willingness toimplant was high-
estforembryos with above-average chance of visionimpairment (71%),
whereas willingness toimplant embryos associated with above-average
chance of antisocial behaviour and low IQ was 48.3% and 48.7%, respec-
tively, with heart disease falling in between (48.6%). Notably, even
under this constrained scenario, participants were nearly evenly split
forthree of the four attributes, indicating clear limits to permissiveness
inimplantation decisions.

Head-to-head attribute dilemmas. To further characterise how par-
ticipants prioritised different attributes, we conducted exploratory
head-to-head analyses of implantation decisions in which embryos
differed on two attributes at the same time. This approach provides
adirect comparison of how each attribute fares against the others in
pairwise trade-offs. For each attribute pair, we aggregated choices
across dilemmas comparing embryos with above-average chances
on one attribute and below-average chances on the other, and the
reverse comparison (above-below versus below-above). We call these
crossed dilemmas. We also included dilemmas contrasting embryos
wherebothattributes were above average with those where both were
below average (above-above versus below-below; Fig. 5), which we call
aligned dilemmas. These analyses focus on the subset of dilemmasin

which both attributes deviated from average chances, allowing the
two attributes to be directly contrasted (Fig. 1 for the full sampling
scheme). Of primary interest are the crossed dilemmas (above-below
versus below-above), where the two attributes are in direct conflict.
In these dilemmas, we treat avoidance of attribute A as ‘prioritised’
over avoidance of attribute B if participants more often chose the
embryo that wasbetter on A (below-average chance of A) and worse on
B (above-average chance of B) than the reverse option (above-average
chance of A and below-average chance of B).

For each pair, we tested whether the choice share differed from 0.5
usinganintercept-only LPMwith participant-clustered standard errors.
Across these head-to-head comparisons in the US sample, clear and
structured preference patterns emerged. Avoidance of vision impair-
mentwas consistently less prioritised, losing to all other attributes. In
other words, amajority of participants chose anembryo with a higher
chance of visualimpairment ifit would have alower chance of heart dis-
ease, lowIQorantisocial behaviour (versus heart disease, § = 0.290; 95%
Cl1,[0.180, 0.4001];£(247) =5.23; P < 0.001; versus antisocial behaviour,
B=0.271;95% Cl, [0.167,0.375]; t(279) = 5.16; P< 0.001; versus low 1Q,
£=0.329;95%Cl,[0.233,0.425]; t(279) = 6.74; P< 0.001). The remaining
three attributes formed a near non-transitive pattern: heart disease
was prioritised over antisocial behaviour (8 =-0.144; 95% CI, [-0.271,
-0.017]; t(235) = -2.22; P=0.027), antisocial behaviour was prioritised
overlowlQ (8= 0.162;95%Cl,[0.048,0.276]; t(283) = 2.78; P= 0.006),
whereas heart disease and low IQ were not statistically different from
equal preference (50%; = 0.022;95% Cl,[-0.107,0.151]; t(267) = 0.34;
P=0.734). Nevertheless, a TOST with a smallest effect size of interest
d=0.20did not supportstatistical equivalence (Prqsr = 0.120). Similar
patterns were observed in the Chinese sample (Extended Data Fig. 2).
Fullresults arein Supplementary Tables 22 and 23.

Cross-country comparisons (USA versus China). We conducted
exploratory cross-country comparisons focusing on implantation
decisionswhenembryos had above-average chances for each attribute.
Across attributes, the overall structure of preferences was broadly simi-
larinthe US and Chinese samples, with above-average chances consist-
ently reducing choice toimplant (Fig. 3a,b and Extended DataFig.3).A
notable exception concerned lowIQ, for which avoidance was signifi-
cantly stronger in the Chinese sample thanin the US sample. Formally,
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Fig. 5| Head-to-head implantation dilemmas between pairs of attributes
(USsample). Each plot shows implantation choices in dilemmas where embryos
differ on two attributes, shown separately for crossed dilemmas (one embryo
above average on one attribute and below average on the other) and aligned
dilemmas (one embryo above average on both attributes and the other below
average on both). Bars show the proportion of choices favouring the left embryo
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(teal) and right embryo (gold). The dashed vertical line marks 50% (equal
preference). Error barsindicate 95% Cls (+1.96 s.e., clustered by participant).
n(responses) and N (participants) per dilemma type and attribute pair are
indicated on the figure. Participants were randomly assigned two of four
attributes, so N varies by pair. No control group was used; the reference point is
equal choice (50%).

this difference was captured by a negative interaction between
above-average chance (versus average chances) and country (China
versus USA) inan LPM with participant-level clustered standard errors
(8=-0.095; 95% Cl, [-0.148, -0.042]; t =-3.53; P< 0.001), indicating
alargerreduction inimplantation probability in China relative to the
USA. This effect remains statistically significant as supportive evidence
after Bonferroni correction (0.005/4 = 0.0012) for a family of four
attribute-level tests (see Extended Data Table 2 for full results).

Controllability as a potential mechanism in the Chinese sam-
ple. Although perceived controllability was registered as a potential
mechanism only for the US sample, we conducted an exploratory
mediation analysis in the Chinese sample using the same specifica-
tion. To assess measurement of mediation, we estimated mediation
separately for each pairwise contrast between attributes, as in study
la(Supplementary Table 15). The results did not support the predicted
mediation pattern: four contrasts were non-significant, and the remain-
ing two were significant in the opposite direction to that expected.
Consistent with this, Extended DataFig. 4 shows that low IQ was rated as
less controllable thanthe other three attributes despite other attributes
beingavoidedto agreater extent, and the overall ordering of attributes
by perceived controllability did not match their ordering by avoidance.
Taken together, these findings indicate that perceived controllability
doesnot provide a plausible explanation for the observed differences
inavoidance across attributes in the Chinese sample.

Other potential mechanisms (USA and China). In addition to con-
trollability, participants in the implantation arm rated each attribute
onthree further dimensions: generality (whether the negative conse-
quences of the attribute affect many areas of life), medical relevance

(whether the attribute represents amedical condition) and seriousness
(whether the negative consequences of the attribute are serious). These
were included to explore alternative explanations for attribute-level
avoidance (Fig. 6). In the US sample, both perceived seriousness and
perceived generality closely mirrored the ordering of avoidance across
attributes.

To assess whether these dimensions help account for differences
inavoidance, we conducted exploratory mediation analyses in the US
sample using the same pairwise specification as in the controllability
analyses, estimating mediation separately for each contrast between
attributes (Supplementary Tables 16-18). These analyses suggest that
seriousness provides the strongest candidate explanation: four of
the six pairwise contrasts yielded positive and statistically significant
average causal mediation effects (ACMEs), all in the predicted direc-
tion. Generality showed a weaker butstill broadly supportive pattern,
withthree contrasts significantinthe predicted direction. By contrast,
medical relevance did not show a consistent mediation pattern: only
one contrast was statistically significant in the predicted direction.
Takentogether, these results suggest that perceived seriousness, and
toalesser extent perceived generality, can partially account for some
avoidance differences across attributes, whereas medical relevance
was not supported as a general mechanism for avoidance.

Exploratoryinspection of the Chinese data (Extended Data Fig. 5)
suggests bothsimilarities and differences. Asinthe US sample, serious-
ness tracks the ordering of avoidance across attributes, whereas gen-
erality shows a different ordering—most notably with low 1Q perceived
as having the most general life impact. Pairwise mediation analysesin
the Chinese sample (Supplementary Tables19-21) likewise suggest that
seriousnessis the strongest of the three alternative mechanisms, with
three of the six contrasts yielding significant ACMEs in the predicted
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Fig. 6 | Exploratory ratings of potential psychological mechanisms (US
sample). Distributions of participant ratings (1-10 scale) for three candidate
mechanisms—generality (extent to which the attribute affects many areas of
life), medical relevance (extent to which the attribute is considered a medical
condition) and seriousness (severity of potential consequences)—assessed

for each of the four attributes. Higher values indicate greater perceived
generality, medical relevance or seriousness. Violin plots show the full response
distribution; box plots show median (centre line), interquartile range (box
bounds, 25th-75th percentile) and whiskers extending to the scale limits (1and
10); points show means with error bars indicating 95% Cls (+1.96 s.e., clustered
by participant). Dashed vertical lines indicate the scale midpoint (5.5). Medical
conditions are shown inred; non-medical traits are in blue. Each participant
rated each assigned attribute once, so n = Nper attribute: heart disease = 355,
antisocial behaviour =357, low IQ = 378 and vision impairment = 374 participants
(implantation arm, US sample). Each participant was randomly assigned

two of the four attributes and rated both. These measures were collected for
exploratory purposes and were not preregistered as mediators.

direction. Evidence for generality was more limited and mixed, with
only two significant contrasts, one of which was in the opposite direc-
tionto that predicted. Medical relevance again showed little evidence
of statistical mediation.

Discussion

PGTisincreasingly accessible andis now used to assess polygenic risks
forawidening range of medical conditions beyond severe monogenic
disorders and, in some cases, including non-medical traits®'®". It is
importantto distinguishbetween PGT for monogenic disorders, which
has an established clinical evidence base, and polygenic testing, the
predictive validity of which remains considerably more limited. This
study focuses specifically on public responses to this latter form of
testing because itis primarily through polygenic PGT that there will be
substantial trade-offs between different traits and conditions, whichin
turnshould beinformed by the relevant public preferences examined
in our study. Several major professional bodies—including the Euro-
pean Society of Human Genetics and the European Society of Human
Reproduction and Embryology—have issued statements cautioning
against the routine clinical use of polygenic PGT?**, and medical profes-
sionals’ views on its current use are generally more cautious than the
publicsupport documented in the survey literature reviewed later*.
Across countries, regulation of this expansion has largely reliedon a
distinction between medical and non-medical uses of testing®**, and
public-attitudes research has broadly mirrored this pattern, docu-
menting greater acceptance of testing for serious medical conditions
than for non-medical traits" . However, most of this work focuses on
whether people expressly approve of or are willing to obtain particular
kinds of genetic information, rather than whether they would actually
use such information if it were available'*".

This distinction matters because willingness to seek information
and downstream decision-making may reflect different psychological
processes and normative considerations'®?®. Moreover, clinics and
commercial providers sometimes present prospective parents with

genetic information without asking them to select which attributes
to test for”. Motivated by this, we designed this study to disentangle
attitudes towards testing fromimplantation decisions based on genetic
information. Participants were asked to report either their willing-
ness to obtain information about the likelihood that embryos would
develop different conditions and traits, or their decision to implant
embryos with different genetic profiles, where this information was
already available.

Our findings qualify the apparent consensus in previous work.
Although participants expressed greater willingness to test for medical
conditions than for non-medical traits (H2), more than half were still
willing to test for the two non-medical traits (H1). More importantly,
once genetic information was available, the medical-non-medical
distinction did not carry over to implantation decisions (which were
made in a forced-choice paradigm). In both the US and Chinese sam-
ples, participants avoided embryos with above-average chances of
undesirable non-medical traits (H3 and H5a), and this avoidance was
atleast as strong as avoidance of adverse medical conditions (H4 and
H5b). Exploratory analyses further showed that low IQ and antisocial
behaviour were generally treated as close to heart disease in terms of
overallavoidance andin direct trade-offsin both countries (Figs. 3a,b
and 5 and Extended DataFig.2). However, the preregistered hypothesis
regarding the drivers of such avoidance was not supported: the per-
ceived controllability of the negative consequences of the condition
did not mediate these avoidance patterns (H6).

Thelack of support for Hl departs fromboth our pilot Astudy (see
‘Pilot data’ in Methods for details) and previous work™, which found
that only a minority of participants expressed willingness to test for
non-medical traits. One plausible explanation is attribute framing.
Pilot A and earlier studies focused on positively framed traits (for
example, highlQand prosocial behaviour), whereas study 1a examined
negatively framed traits (for example, low IQ and antisocial behaviour).
Another possibility is that willingness to undergo polygenic testing
hasincreased over time, as familiarity with genetic testing and public
discussion of its uses have expanded; pilot A and the study reported
in ref. 14 were conducted more than 18 months earlier. Consistent
with thisinterpretation, willingness to test for visionimpairment and
heart disease—both framed similarly in pilot A—also appeared higher
in this study (54.8% and 78.6%, respectively) than in the pilot (46.7%
and 70.6%, respectively).

Our findings also suggest that current regulatory frameworks
may not map well onto how geneticinformationis used onceitis avail-
able. Across countries, governance frameworks commonly rely on
broad distinctions between medical and non-medical uses of genetic
testing, often operationalised through terms such as serious disease,
medical indication or medical necessity***. Previous survey-based
work suggests that these distinctions also shape attitudes towards
testing, with higher acceptance of testing for medical rather than
non-medical attributes™. Our results are partly consistent with this
patternatthelevel of willingness to test. However, they also show that
therelevance of these category-based distinctions does not extend to
implantation decisions. Once information is available, participants’
choices are guided more by evaluations of specific attributes than by
whether those attributes are classified as medical or non-medical. This
is broadly consistent with a welfarist approach to regulation, under
which what matters is the effect of a condition or trait on well-being
rather than its category label*.

Itis important to note that the non-medical traits and medical
conditions examined here were notintended to represent the fullrange
of PGT applications. Rather, they were selected as plausible test cases
for the medical versus non-medical distinction. Low IQ and antisocial
behaviour may be viewed as adjacent to clinically recognised condi-
tions, such as intellectual disability or psychiatric and behavioural
disorders. However, participants did not view these traits as medi-
cal to the same extent as the medical conditions in our scenarios, as
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reflected in exploratory classification (Fig. 6, middle). As such, these
two non-medicaltraits still provide a useful test of whether medical and
non-medical categories map onto how geneticinformationis actually
used in concrete implantation choices. Our results suggest that they
donotdosoclearly.

In addition, our results show that the established psychological
distinctionbetween decisions to avoid information and decisions made
based on that information, if available, is important in the context of
PGT'*?®, Much of the existing literature assumes that the tendency
to seek genetic information and the decision to act on it are aligned.
Our design allowed these stages to be separated. Willingness to test
captures abstractjudgements about what kinds of selection are appro-
priate toendorse, whereasimplantation decisions reflect responses to
explicit trade-offs affecting a future child. This helps explain why avoid-
ance of medical over non-medical traits was strong in attitudes towards
testing (H2) but notimplantation decisions (H4). One interpretationis
consistent withaccounts of deliberate ignorance, in which individuals
avoid acquiringinformation that carries moral or psychological burden
while still responding strongly once such information is available'.

With respect to underlying mechanisms, we preregistered per-
ceived controllability, or lack thereof, as a candidate mediator of
avoidance behaviour (H6), given prior evidence that perceptions of
whether the consequences of a condition can be managed are linked
to stigmatization, anger and reduced willingness to provide support
insome domains, although notin others*°. Contrary to this hypoth-
esis, perceived controllability did not mediate avoidance behaviour
inour study. Exploratory analyses instead suggested closer alignment
with dimensions such as perceived seriousness and the generality of
anticipated life consequences. In other words, when deciding whether
to avoid certain conditions, participants seemed to consider the seri-
ousness of their consequences, regardless of whether these could be
controlled or managed in practice. This pattern is consistent with the
broader finding that category-based distinctions between medical
and non-medical attributes may be less informative than how con-
sequential particular attributes are perceived to be. Nevertheless,
these observations are descriptive and should be interpreted cau-
tiously, as the study was not designed to adjudicate between competing
psychological mechanisms.

These findings have different implications in different regulatory
contexts. In more permissive, market-driven systems such as the USA,
where commercial providers have broad discretion over which traits
to offer, the key issue may be the scope and framing of the informa-
tion presented to prospective parents. Our results suggest that once
suchinformationis madeavailable, it can shapeimplantation decisions
even when testing is formally optional. This has direct implications for
informed consent:if providers routinely present unsolicited trait infor-
mation in a uniform format regardless of predictive validity, the mere
act of signing a consent form may not constitute meaningful informed
choice, and the architecture of information presentation may do more
toshapereproductive decisions than any explicit policy or guideline. In
more restrictive, indication-based systems, such as those found in the
UK, Chinaand many European countries®****? the challenge mayliein
thebluntness of category-based boundaries that do not match how par-
ticular attributes are evaluated in practice. Asthe commercial landscape
of PGT expands, withagrowing number of providers offering polygenic
scores across a wider range of attributes’'°, decisions about which
attributesareincludedin testing panels and how they are described may
playanincreasingly importantroleinstructuring reproductive choices.

Several limitations should be noted. First, our study focused on
four attributes selected to span awide range of perceived impact, rather
thantorepresent the full space of medical conditions and non-medical
traits. As a result, the findings should not be interpreted as establish-
ing general rules about all traits or conditions, but as demonstrat-
ing the existence of plausible counterexamples to category-based
distinctions. Second, the scenarios necessarily simplified complex

clinical realities, including uncertainty around prediction accuracy
and non-uniform percentage point deviations from average chances.
In practice, within-family polygenic scores for behavioural traits such
asantisocial behaviour and low cognitive ability are subject to greater
attenuation of predictive power, meaning that expected ‘gains’ from
embryo selection are smaller for behavioural outcomes than our uni-
form presentation implies’. Third, the study measured stated prefer-
ences and choices in hypothetical scenarios rather than real-world
behaviour, which may be shaped by additional emotional, relational
and institutional factors. Fourth, although the inclusion of participants
from both the USA and China provides some cross-national perspec-
tive and follows a parsimonious strategy of sampling culturally distant
contexts®, the findings do not capture the full diversity of regulatory
environments or stakeholder views. Fifth, although the study found
no evidence for perceived controllability as a mediating mechanism
in preregistered mediation analyses and identified alternative mecha-
nisms—such as perceived seriousness and the breadth of anticipated
life consequences—as potentially relevant, these were examined
only in exploratory analyses and were not directly manipulated. It is
worth noting that directly manipulating controllability salience (as
was planned for study 2) may yield different results from measuring
abstract perceptions as mediators. Future research could test this.
Sixth, intheimplantationtask, participants made forced choices based
onattribute information provided to them, regardless of whether they
would have sought that information. Participants may therefore treat
itas decision-relevant evenifthey would not seek it out or endorse its
use outside the experimental context. Several features of our design
mitigated this concern, including trade-off dilemmas requiring prior-
itization, the explicitinstruction that participants were not required to
useallinformation, and the fact that some attributes had no significant
effect ondecisionsin pilot studies (see more details in Methods, ‘Task
2’).Finally, our study reveals only public preferences. Consideration of
ethical principles, theories and concepts would be necessary to form
justifiable public policy®.

Future research could extend this work by addressing some
of these limitations, such as examining a broader set of attributes,
including those that fall closer to or further from existing regulatory
boundaries, and by incorporating additional countries with distinct
governance frameworks. Studies involving other stakeholders, such
as clinicians, genetic counsellors and regulators, would further clar-
ify how institutional contexts shape decision-making. Experimental
designs that more closely approximate clinical settings, including
sequential testing and selection decisions or varying presentation
formats, may also help to identify mechanisms underlying observed
behaviours. Such work would contribute to a more detailed under-
standing of how emerging reproductive technologies interact with
psychological judgement and regulatory practice. Ultimately such
preferences would need to be integrated with ethical considerations
inrevising public policy.

Methods

Alldeviations from the methods and results canbe found in the ‘Devia-
tions from registered protocol’ section. The data, code and other
materials can all be found at https://osf.io/vb9c2.

Ethics information

These studies were reviewed and approved by the Social Sciences and
Humanities Interdivisional Research Ethics Committee (SSH IDREC) at
the University of Oxford (protocol ID: R80692), and by the Research
Ethics Board of the Center for Psychological Sciences at Zhejiang Uni-
versity, China (protocol ID:2025-002). The research complied with all
relevant ethical regulations and informed consent was obtained from
allhuman participants. Participants were compensated financially for
their participationinaccordance with national minimum wage and/or
the standard rates of the online platforms.
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Pilotdata

To assess feasibility and refine task design, we conducted three pilot
studies with US-based participants (VN =280, 289 and 465 after exclu-
sions). The pilot studies were approved by the SSH IDREC at the Uni-
versity of Oxford (protocol ID: R80692). Pilot A examined attitudes
towards polygenic testing for 12 attributes (6 conditions and 6 traits),
showing that participants were more willing to test for medical condi-
tions than non-medical traits and viewed such testing as more morally
and legally acceptable. Pilot B used a discrete choice format where
participants selected between embryos differingin chance levels of one
condition and one trait. Results showed that participants were more
sensitive to undesirable chance levels (for example, increased risk of
a condition) than to desirable ones for medical conditions, and that
moral trade-offs varied across attribute pairings. Pilot C was done using
more granular chance levels and probability descriptions (for example,
2%,5%and 10% versus 5%,10% and 25%). We found that participants were
more likely to avoid undesirable chance levels for antisocial behaviour
and highIQ (both non-medical traits) than for vision impairment, but
their responses did not differ significantly from those for heart disease.
We also found that presenting large versus small risk differences had
minimal impact on decision patterns. These studies informed key
design decisions for studies 1a and 1b, such as using a uniform +5 per-
centage pointrisk difference to enhance interpretability and internal
validity. Full pilot methods, results (including inferential statistics) and
comprehensiondataare provided in the Supplementary Information.

Design

Overview. We planned to run three studies in sequence. The first two
studies (study laand study 1b) were similar in terms of design and con-
tent, with animportant difference that one was using US-based partici-
pants (study 1a) and an additional task arm, while the other was using
China-based participants (study 1b). Datafrom study 1a were used to test
hypotheses H1-H4.Inaddition, study lawas also used to test hypothesis
Hé6 using ameasurement-of-mediation design. Study 1b was used to test
hypothesis H5 (equivalent to H3 and H4 with Chinese participants). The
third study (study 2) was planned to be used to test for H6inaconcurrent
double randomization design, combining measurement-of-mediation
and manipulation-of-mediator designs***. Given that study 1a was
used to explore the possibility of a mediator, whether to run study 2
was conditional on establishing statistical evidence of mediation in
study 1a. Due to the substantially larger sample size required for study
2,our planwas to only conduct this follow-up inthe US sample to ensure
feasibility. As study 1a provided no evidence for a mediating role of
non-controllability, study 2 was not run. Supplementary Fig. 16 illus-
trates the design of the three planned studies and Extended Data Fig. 1
illustrates the design of the two studies.

Study 1a. After passing a Qualtrics-provided reCAPTCHA, provid-
ing their consent, reading instructions and answering comprehen-
sion questions, participants were randomly allocated to one of two
arms: (1) the willingness task arm or (2) the implantation task arm.
For the willingness task arm, participants were assigned a random
order for the four attributes that applied across tasks. Participants
were presented with four tasks in the following order: (1.1) willing-
ness questions, (1.2) morality questions, (1.3) legality questions, and
(1.4) only-available-embryo questions. The second, third and fourth
tasks were added for exploratory purposes and to ensure comparable
completion times across the two arms. For each task, participants
responded to each of the four attributes on separate pages in the ran-
domised order assigned to them. Participants therefore completed
tasks across 16 pages (4 attributes x 4 questions). In the implantation
task arm, participants were randomly assigned two attributes in a
random order (with thisrandom order being fixed across tasks for the
same participant). They were then presented with three tasks in the
following order: (2.1) implantation questions, (2.2) focal mechanism

question, and (2.3) exploratory mechanism questions. All participants
answered demographics questions as the final task. Participants faced
two attention checks, one right before the first task, and one right
before the demographics task. As per Prolific rules for surveys over
5 minutes, participants can be excluded only after failing two attention
checks. For participants who failed both checks, the experiment was
terminated, while those who passed at least one of the attention checks
moved to the third and fourth tasks. Participants also answered two
comprehension questions after reading the instructions.

Study 1b. This study had two main differences from study 1a. First,
it did not include the willingness task arm. Second, it was run with
China-based participants. After passing a Qualtrics-provided
reCAPTCHA, providing their consent, readinginstructions and answer-
ing comprehension questions, participants were randomly assigned
two attributesin afixed orderinwhich these attributes appeared across
the tasks. They were then presented with four tasks in the following
order: (1) implantation questions, (2) focal mechanism question, (3)
exploratory mechanism questions, and (4) demographics questions.
All other aspects of the procedure were identical to study 1a.

Study 2. This study was planned to allocate participants randomly into
one of three groups. All participants were to follow similar steps asin
theimplantation task arm of study 1a (or just like study 1b). The goal of
task 3 (focal mechanism question) instudy 2 was to perform measure-
ment of mediation in one group and a manipulation check in the two
other groups. Nevertheless, on the basis of the results from study 1a,
this study was not run.

Experimental design. Study 1. Four attributes (two medical conditions
and two non-medical traits) were ordered randomly for each partici-
pant. For the willingness task arm, participants were asked about all
four attributes using this random order. For theimplantation task arm,
participants were randomly assigned two attributesin afixed orderin
whichthese attributes appeared across the tasks. This could have been
two undesirable non-medical traits, two medical conditions or one of
each. The following are the four attributes:
Medical conditions:

« Heartdisease: Health problems affecting the heart.
« Visionimpairment: Visual problems affecting the ability to see
clearly.

Non-medical traits:

« LowlQ: Low cognitive ability and intellectual functioning.
» Antisocial behaviour: Disruptive or harmful social behaviour.

We do not assume that the selected traits and conditions are rep-
resentative of their broader categories. Rather, we examined whether
people evaluate some non-disease traits differently from some disease
traits when making hypothetical embryo selection decisions, reflecting
how public reasoning may reinforce or challenge current policy distinc-
tions between medical conditions and non-medical traits.

Study2.0ur concurrent double randomization design was planned to
target the effect of controllability onimplantation decisions by either
increasing (enhancement manipulation) or decreasing (blockage
manipulation) the mediator’s effect compared with the control case
in which the mediator is allowed to vary freely*°. To do this, partici-
pants were planned to be randomly assigned to one of the following
three groups:

(A) Mediator varies freely (control): This would be identical to the
implantation task arm of study 1a.

(B) Blockage manipulation: This would be identical to the implanta-
tion task arm of study 1a, except that the description of attrib-
utes would emphasise that they all have high controllability.
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(C) Enhancement manipulation: This would be identical to the
implantation task arm of study 1a, except that the descrip-
tion of attributes would emphasise that they all have low
controllability.

Here is the description of attributes in the three conditions:

(A) Vary freely (control): similar to Study 1.

(B) Blockage (high controllability; changes from study 1 are in
italic font):

Medical conditions:

« Heartdisease: Health problems affecting the heart, often man-
ageable with lifestyle changes and medication.

« Visionimpairment: Visual problems affecting the ability to see
clearly, often manageable with glasses or contacts.

Non-medical traits:

« LowIQ: Low cognitive ability and intellectual functioning, often
manageable with specialised education and support.

« Antisocial behaviour: Disruptive or harmful social behaviour,
often manageable with medication or therapy.

(C) Enhancement (low controllability; changes from study 1 are
initalic font):

Medical conditions:

« Heartdisease: Health problems affecting the heart, hard to
manage even with lifestyle changes and medication.

- Visionimpairment: Visual problems affecting the ability to see
clearly, hard to manage even with glasses or contacts.

Non-medical traits:

« LowlIQ: Low cognitive ability and intellectual functioning, hard
to manage even with specialised education and support.

« Antisocial behaviour: Disruptive or harmful social behaviour,
hard to manage even with medication or therapy.

Tasks. On the basis of the study and condition, participants completed
asubset of the following tasks:

Task 1 (willingness question). Participants read a question ask-
ing them about their willingness to perform polygenic testing for
the purpose of making decisions on which embryos to implant
(Supplementary Fig. 1). This question was repeated four times; once
for each of the four attributes.

Task2 (implanting questions). Participants read 10 dilemmas (randomly
sampled from 36 possible dilemmas) onwhich of 2embryos toimplant
(AorB)basedonattributes and chancelevels. We used dilemmas that
traded offthe two sampled attributes. For chance levels, we used three
levels:

» Average chances.

« Significantly above-average chances: an absolute increase of 5
percentage points in chances compared with average chances.

« Significantly below-average chances: an absolute decrease of 5
percentage points in chances compared with average chances.

Itisworth noting the following on our design for task 2:

«  Weselected a uniform difference of +5 percentage points for
all attributes to enhance comparability across dilemmas and
minimise potential confounds arising from varying base rates.
While this does not reflect real-world settings, where absolute
risk differences vary substantially across attributes—ranging
from around 1% for many traits to closer to 10% for some condi-
tions—we believe this simplification supports internal validity
by ensuring that observed differences in responses reflect

participants’ value judgements rather than statistical artefacts
or scaling effects.

+  Wepresent differences in absolute percentage points relative
to average chances (for example, ‘5 percentage points higher
than average chances’) following formats used by some poly-
genic screening providers (for example, Nucleus Genomics).
This framing also improves clarity and comprehension in our
online task, as supported by results from pilot A and pilot C
(Supplementary Information).

« While traits and conditions differ in predictive accuracy at pre-
sent, our study was designed to elicit how participants value
different attributes under uniform presentation, not how they
evaluated the technical reliability of each score. Introducing
predictive accuracy estimates would risk confounding these
value judgements with perceptions of test quality. Moreover,
predictive accuracy for polygenic scores is evolving rapidly
and may change substantially over time. This approach also
aligns with current practice in reports from some providers,
such as Orchid, which present risk estimates without disclosing
predictive accuracy figures.

Each dilemma involved one of the three levels above for each of
the two embryos and the two attributes, with the restrictions that the
two embryos could not have the same chance level for the same attrib-
ute. This created 3 (chance levels for embryo A) x 2 (chance levels for
embryo B) pairings for each attribute, thus 36 possible dilemmas. An
example of these dilemmas s presented in Supplementary Fig. 2, and
the dilemmas were preceded by the following preamble:

“Imagine that genetic testing of the only two viable embryos has
been completed. And imagine thatin this scenario, the clinicdid
not ask you which attributes to test for, but has provided the
following information regardless. You must decide which of the
two embryos youwant toimplantand which youwillnotimplant,
based onthe likelihood of certain conditions and traits (revealed
by the genetic testing). Apart fromthe presented characteristics,
you can assume that the two embryos are otherwise identical
and equally likely to be successfully implanted. This is the type
of decision youwill be asked to make in every scenario. You may
use any of the information provided in each scenario to inform
your decision—but you are not required to use all of it.”

This was followed by the implantation question (Supplemen-
taryFig.2), whichwasrepeated ten times with different chance levels.

This design was appropriate for several reasons. First, these dilem-
mas closely resemble real-life implantation decisions: as argued in
ref.37, users of polygenicembryo screening have to trade off different
attributes when deciding which embryos to implant. Second, the use
of different chance levels (with average chances as control) allows for
anestimate of desirability of each attribute in terms of ‘expected gain’
(difference fromembryo selected atrandom without the use of testing),
ameasurethatisarguedinref.7tobeamorerealisticway to capturea
user’s preference as opposed to questions that compare two embryos
with extreme scores. Italso provides abetter measure thandirectly ask-
ingabout preference to implant an embryo based on possessing high
or low chances of specific attributes, which may be harder tointerpret.

One potential concern was that participants may feel encouraged
touseall presented information. However, our design mitigated this
inseveral ways. The dilemmas often involved trade-offs—such as one
embryo having a higher chance of a condition but a lower chance of
a trait—requiring prioritization rather than uniform endorsement.
Our pilot studies also showed that participants did not always act
on all information: for instance, some attributes had no significant
effect on decisions, even when highlighted. Moreover, our design
allowed forinternal comparison of the relative influence of different
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attributes (for example, traits versus conditions), which helpedinter-
pret responses even if participants engage with the information
to some degree. We also explicitly informed participants that they
are not required to use all the information provided when making
their decision.

Task 3 (focal mechanism question). We planned to study mechanisms
using measurement-of-mediation and manipulation-of-mediator
designs. Instudy laandstudy 2, we planned to ask the same questions.
In the case of study 1a, the measurement-of-mediation design was
employed and considered exploratory and was used to determine the
need forstudy 2. It showed that study 2 was not needed. Instudy 2, the
measurement-of-mediation design was planned to be employed with
the control group, while amanipulation-of-mediator design would have
beenemployed with each of the two other groups (compared with the
control group), in which case the mechanism questions would have
served asa manipulation check.

(1) Non-controllability: For each of the two sampled attributes,
participants were asked whether they believed that potential
negative consequences could be controlled or managed; see
Supplementary Fig. 3 for full wording.

Task 4 (exploratory mechanism questions). For exploratory purposes,
we also asked three other questions about other potential mechanisms,
such as generality, seriousness of harmand medical status of attributes.

(2) Generality: For each of the two sampled attributes, participants
were asked whether they believed that potential negative
consequences would affect many areas of a person’s life (see
Supplementary Fig. 4 for full wording).

(3) Seriousness of harm: For each of the two sampled attributes,
participants were asked how serious the potential negative
consequences would be (see Supplementary Fig. 5 for full
wording).

(4) Perceived medical nature: For each of the two sampled attrib-
utes, participants were asked whether they represent a medical
condition (see Supplementary Fig. 6 for full wording).

Task 5 (morality question). For exploratory analysis, participants were
asked to report their views on the morality of performing polygenic
testing for the purpose of making decisions on which embryos to
implant (see Supplementary Fig. 7 for full wording). A similar question
was used in pilot A. This question repeated four times; once for each
of the four attributes.

Task 6 (legality question). For exploratory analysis, participants were
asked to report their views on whether there should be laws ban-
ning polygenic testing for the purpose of making decisions on which
embryos to implant (see Supplementary Fig. 8 for full wording). A
similar question was used in pilot A. This question repeated four times;
once for each of the four attributes.

Task 7 (only-embryo question). For exploratory analysis, participants
were asked toreport their views on whetherimplanting should be per-
formed when only one embryo is available (see Supplementary Fig. 9
for full wording). This question repeated four times; once for each of
the four attributes.

Task 8 (demographics questions). We asked questions about partici-
pants’ gender, age, number of children under 18, household income,
education, employment status, whether they or their partners under-
wentinvitro fertilization and PGT, and whether they have done surveys
similar to this one.

Finally, participants were asked adebriefing questionin the form
of afree text box.

Translations. As one of the locations of participants was China, a
non-English speaking country, we translated materials following a
standard forward- and back-translation procedure®*,

Attention checks. Two attention checks were used. By the rules of
Prolific, surveys that last more than 5 minutes should include at least
two attention questions and participants can only be excluded if they
fail both questions. Prolific rules also mandate that the answer to the
attention question will have to be presented in the same page. We asked
the following two questions (the first appeared right before the first
task, and the second appeared right before the demographics task),
with the order of response options randomised:

Attentioncheck1: At the start of the next section, you will see the
first set of questions. To get to the next page, you should answer Blue
fromthe options below.

Based on the text above, which eye colour is the rarest?

e Brown
» Blue
» Green
* Grey
» Hazel
« Amber

Attention check 2: In studies like ours, there are sometimes a
few people who do not carefully read the questions they are asked
and just quickly click through the survey. These random answers are
problematic because they compromise the results of the studies. It is
very important that you pay attention and read each question. Please
answer YouTube in the question below to show that youread our ques-
tions carefully (and regardless of your own opinion).

Whenanimportanteventis happening oris about to happen, many
people try to get informed about the development of the situation.
Based onthe text above, where do people get their information from?

« TV

» X (formerly Twitter)
» Facebook

* YouTube

« Reddit

« Radio

» Newspaper

« TikTok

e Other

Comprehension checks. Two comprehension checks were used. The
correctanswer was provided after. These were used for robustness. The
questions appeared directly after the instructions.

Comprehension check 1: Imagine the following situation. Typi-
cally, 20 individuals out of 100 experience depression (a chance of
20% on average). A polygenic risk score indicates that an embryo has
an absolute increase of 10 percentage points in the chance of depres-
sion compared with the average chance. Out of 100 people with this
polygenic risk score, how many should be expected to experience
depression? Among the choices below which number is most likely
tobe correct?

« 100
12
+ 20
+ 30

Comprehension check 2: What does preimplantation genetic
testing (PGT) screen for?

« The mother’s genetic makeup

« The genetic traits of the embryo before it is implanted
 The father’s potential genetic diseases

» Theblood type of the fetus
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The following page showed the correct answers:

‘The correct answers are:

Ql. The answer is 30. Since it says that the risk is increased, this
is equal to the average risk (20%) plus the added risk from the
genetic test (+10%).

Q2. The genetic traits of the embryo beforeitisimplanted.

Sampling plan

Participants. The study was completed online by participants based
inthe USA and China. US-based participants were recruited via Prolific
while China-based participants were recruited via Credamo. We aimed
torecruit samples that were nationally representative with respect to
age, gender and ethnicity for the USA, and with respect to age and gen-
der for China. We predicted that the oldest age group in China would
prove to be difficult to recruitonline, in which case we would prioritise
statistical power over representativeness by combining the oldest
two groups or three groups and noting this in the report. Participants
were compensated financially for their participation in accordance
with national minimum wage and/or the standard rates of the online
platforms. For US-based participants, sampling took place over 1 week.
Asexpected, most of the sample was recruited in the first few days. As
predicted, the remaining participants from underrepresented cat-
egories required a longer time, and the sampling strata were relaxed
when the corresponding quotas were not achieved after the planned
1-week sampling period. According to Prolific, ‘most representative
samples reach at least 90% completion within 48 hours and fill com-
pletely after loosening requirements. This typically resultsinasample
accuracy of 95% or higher*°. For Chinese participants, sampling took
place over an initial 2-week period. After this stage, sampling strata
were relaxed (as planned). Recruitment was handled by the survey
platform (Credamo), which resulted in additional requirements. For
example, Credamo requires a rejection rate below 30%. We balanced
such platformrequirements with our own sampling criteria, ensuring
that the main analysis includes only participants who answered both
attention checks correctly.

Expected effect sizes. This section and the two following ones made
estimates based on the three pilots mentioned earlier and further
describedin Supplementary Information. These pilot studies were not
identical to the planned study but they provided agood approximation.
See the list of caveats later.

HI.Anestimate of —0.24 (standardised d = —0.65) was calculated from
pilot A as a coefficient for the intercept of trait on PGT decisions.
This number corresponds to 26% of participants (0.26 — 0.5=-0.24)
expressing willingness to perform testing for two non-medical traits
(high 1Q and prosocial behaviour). This estimate is consistent with
other studies like ref. 14 (which included 12 non-medical traits) show-
ing a range of 19-37% approval for testing for all non-medical traits
(standardised d =[-0.78,-0.28]). It is also consistent with the effects
whentakinginto accountall six traits tested in pilot A, which showed a
range of 13-29% approval for testing (standardised d = [-1.09, -0.45]).

H2. An estimate of —0.33 (d =-0.76) was calculated from pilot Aas a
coefficient for the effect of attribute type (medical, non-medical) on
PGT decisions. This number corresponds to adifference inthe percent-
age of participants willing to perform testing for two medical condi-
tions (59%) and non-medical traits (26%). This estimate is consistent
with other studies like ref. 14 (which included 12 medical conditions and
12 non-medical traits) showing arange of 18-60% differencein approval
for testing between medical conditions and non-medical traits (stand-
ardisedd =[-1.5,-0.39]). Thisrange is consistent with the full results of
pilot Athatincluded six conditions and six traits, witharange of 1-60%
differencein approval for testing between any medical condition and
non-medical trait (standardised d = [-1.24,-0.02]; approval for testing

for ‘well-being’ was similar to ‘high 1Q’, while d = -0.9 for comparing
heart disease with high1Q).

H3.Estimates of -0.43 (d =-0.71) and -0.16 (d = —0.48) were calculated
from pilot C and pilot B, respectively, as a coefficient for the effect of
chancelevel. Thisnumber corresponds to the difference in probability
of choosing anembryo whenit has significantly above-average chances
ofhavinganon-medical trait and the probability of choosinganembryo
when it has an average chance of having that trait. The negative sign
means that the probability is higher for average chances. The discrep-
ancy between pilot C and pilot B is most likely due to using antisocial
behaviourin pilot Candreverse-coded prosocial behaviourin pilot B.
As such, pilot C provides amore precise estimate here.

H4. Estimates of —0.13 (d =-0.14) and 0.26 (d = 0.56) were calculated
from pilot Cand pilot B, respectively, as a coefficient for the interaction
of chance level and trait type. This number corresponds to the differ-
ence between medical conditions and non-medical traits in the differ-
encein probability of choosing an embryo when it has above-average
chances versus average chance. The negative sign means that the differ-
encein probability is lower (higher in absolute terms) for non-medical
traits. The discrepancy between pilot C and pilot B is most likely due
to using antisocial behaviour in pilot C and reverse-coded prosocial
behaviour in pilot B. As such, pilot C should be trusted more.

HS. There were no estimates for H3 and H4 from Chinese participants
inour pilots. Given that Chinais considered a collectivist society with
afocus on interpersonal harmony**?, we expected larger estimates
given that preference to avoid offspring with above-average chances
of antisocial behaviour could be higher.

H6. There were no estimates from pilots or other studies. Some par-
ticipants in pilots B and C noted that their lower avoidance of visual
impairmentwas driven by the possibility of it being mitigated or fixed.
The description of this attribute was ‘difficulty in seeing, ranging from
blurriness to blindness'.

Sample size. The sample size had been determined through a cost-
benefit analysis, taking into account the resources available, the
expected effect sizes (see ‘Expected effect sizes’), and power analyses
to confirmthat the planned sample size would allow for the detection
oftheoretically significant effect sizes (see ‘Power analysis’). The mini-
mum final sample sizes needed for the studies were:

« Studyla:1,200 US-based participants (600 for each arm; allo-
cated randomly)

« Study 1b: 600 China-based participants

« Study 2:1,800 US-based participants (600 for each arm; allo-
cated randomly)

Accounting conservatively for exclusion rates of up to 20% (see
‘Exclusions’; the highest exclusionrate inthe 3 pilots was 7%), we antici-
pated collecting data from a total of 4,500 participants, divided as
follows:1,500, 750 and 2,250. To account for any exclusion rate higher
than 20%, our plan was as follows:

»  Wefirst recruit the planned number—1,500 for study 1a, 750 for
study 1b and 2,250 for study 2.

« After data collection, we will assess the actual exclusion rate.

« Ifthe number of retained participants is lower than 600 for any
arm (two arms in study 1a, one in study 1b and three in study 2),
we would recruit additional participants in batches of 50 until
we reach our planned sample size of 600 valid participants per
arm.

Power analysis. Power analyses had been conducted using simulations
withbootstrap resampling® developed in Rusing data from the three
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pilot studies (Supplementary Information) and the planned models
(calculated using R package Ife). Power estimates were also replicated
using the R package simr**, and employing mixed-effect (Imer) models,
replacing clustered standard errors with random effects (simr works
with Im/lmer but not with Ife). We used 1,000 simulations, and esti-
mates of means and variances from pilots A (Hland H2), B (H3 and H4)
and C (H3 and H4). The caveats of these estimates are given later. Fol-
lowing ref. 45, we considered astrict level of @ = 0.005 and following ref.
46 we used family-wise correction to account for dependencies within
the following families of hypotheses: family 1 (H1 and H2) and family
2 (H3 and H4). Given this, we used a levels of 0.005/2 for hypotheses
H1-H4.For H4, we used d = 0.2 as a threshold for the inferiority test.

Inthe studies, following ref. 45, we use ‘supportive evidence’ and
‘suggestive evidence’ to interpret results passing an initial « of 0.005
(0.0025 or 0.005) and 0.05 (0.025 or 0.05), respectively. Correction
was only applied to family 1 (H1 and H2) and family 2 (H3 and H4). No
correction was applied to family 3 (H5) and family 4 (H6).

Our analysis had shown that the aimed samples of 600 participants
(study1a) would be able to detect with over 95% power and a corrected
alevel of 0.0025 a minimal standardised effect of d = —0.2 for H1I-H4.
Followingref. 47, we chose this valuesince itis (1) lower than the effect
size found in previous studies for H1 and H2, (2) lower than the effect
size found in our pilots for H1-H3, and (3) it is conventionally consid-
ered asmall effect size*®. The negative d hereis chosen due to the nature
of the hypotheses, which are all expected to yield a negative effect
size (with the exception of H4, which allows for positive values up to
+0.2).Itrepresents 40%, 27% and 42% of the smallest estimated effects
for H1-H3. It represents 143% of the estimated effect for H4, which is
acceptablegiven that this hypothesisis framed for inferiority testing.

Our analysis did not provide estimates for H5 and Hé6. Data for
Chinese participants assumed higher estimates for H3 and H4 com-
pared with US-based participants (thus higher estimate for H5). For
Hé, the choice of 1,800 participants was also based on the choice of
600 participantsfor study 1a, given that1of the 3 groups (control) was
equivalent to study 1a.

Caveats of making estimates based on the pilots. Pilot A (HI and H2).
« Attributes: This pilot used six conditions and six traits. For the
purpose of power analysis, only the most relevant four were
included: heart disease, vision impairment, high IQ and proso-
cial behaviour. The last two had opposite framing (positive)
from the planned study. The description used for the first two
was also slightly different from what is planned.

Pilot B(H3 and H4).

« Attributes: This pilot used six conditions and six traits. For
the purpose of power analysis, only the most relevant four
were included: heart disease, vision impairment, high IQ and
prosocial behaviour. The last two had opposite framing (posi-
tive) from the planned study; their values were reversed. The
description of the first two was also slightly different from what
is planned.

« Pairing of attributes: This pilot sampled one medical condi-
tion and one non-medical trait for each participant. Given this,
unlike the planned design, there were no condition-condition
or trait-trait pairs in the data. This could have created unfair
comparisons between traits and conditions. To simulate a
scenario where each of the four attributes is paired with all
three of the other attributes, the power calculation included
six attributes (the four closest and two additional ones:
‘Alzheimer’s disease’ and ‘aptitude for exercising’). These two
additional attributes were recoded into one of the attributes
of interest to align with the planned study. For example,
cases where high IQ was paired with Alzheimer’s disease were
recoded as high 1Q being paired with prosocial behaviour. A

similar approach was applied to the other three attributes

of interest. Instances of Alzheimer’s disease and aptitude for
exercising pairings were reassigned randomly to one of the
planned trait-condition pairings. This adjustment aimed to
approximate the structure of the planned study to allow for
minimal effect estimation.

» Sexof embryos was always varied. Each dilemma posed a male
embryo versus female embryo. For the purpose of power analy-
sis, the data were pooled over embryo sex.

« Each participant answered 15 dilemmas as opposed to 10
dilemmas in the planned study.

» Percentages for chance levels were not mentioned.

Pilot C(H3 and H4).

« Attributes: This pilot used two conditions and two traits (simi-
lar to the planned study): heart disease, vision impairment,
high IQ and antisocial behaviour. The third one had opposite
framing (positive); its values were reversed. The description of
the other three was also slightly different from what is planned.

» Pairing of attributes: This pilot sampled one medical condi-
tion and one non-medical trait for each participant. Given this,
unlike the planned design, there were no condition-condition
or trait-trait pairs in the data. This could have created unfair
comparisons between traits and conditions.

» Sexof embryos was always varied. Each dilemma posed a male
embryo versus a female embryo. For the purpose of power
analysis, the data were pooled over embryo sex.

« Chance levels: We used seven chance levels instead of four
chance levels: significantly above average, moderately above
average, slightly above average, average, slightly below aver-
age, moderately below average and significantly below aver-
age. For the purpose of power analysis, we retained only data
for the significantly above-average, average and significantly
below-average chance levels.

» Percentages for chance levels. Participants were allocated to
one of two groups, each with different numbers representing
absolute change in chance levels: large (25% for significantly,
10% for moderately and 5% for slightly) versus small (10% for
significantly, 5% for moderately and 2% for slightly). For the
purpose of power analysis, the data were pooled over this
factor.

Each participant answered 15 dilemmas as opposed to 10
dilemmas in the planned study. In power analysis, this has been
accounted for by removing rows corresponding to moderately
and slightly above- and below-average chances, resulting in an
average of two dilemmas per participant in the dataset.

Inclusions and exclusions. Participants were included if they met all
of the following criteria:

(1) Location: USA for study 1a and China for study 1b

(2) Language: fluent in English for study 1a and fluent in Mandarin
for study 1b

(3) Consent: provision of consent to the study

(4) Age: confirmation that they were 18 years or older

Before data collection: participants who participated in the pilot
studies of this project or some of the other pilot studies by our team
on Prolific were excluded from taking our survey on Prolific (relevant
for study 1a).

During datacollection: Tobe compensated, participants had to (1)
provide their platformID, (2) complete the study (answering all ques-
tions), and (3) pass at least one attention check. Participants who did
not meet all three criteria were excluded from completing the study
and their data were removed.
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During analysis: Participants who failed any attention check were
excluded from the main analysis to ensure attentiveness. For robust-
ness, we conducted asecondary analysisidentical to the main ones, but
includingall participants to maintain sample representativeness. As an
additional secondary robustness check, we excluded participants who
failed any comprehension questions (in addition to those that failed
any attention check), even though they were provided with correct
answers after responding.

Analysis plan

Preprocessing. As described earlier, only participants who passed
at least one attention check were paid and their data were retained.
Amongthose, participants who failed any attention check were further
excluded from the main analysis to ensure attentiveness.

Data preparation for hypotheses H3-Hé. To fit the data for conjoint
analysis*, the data were reshaped as follows:

(1) Participantlevel to dilemma level: The data were transformed
from the participant level (N rows) to the dilemmalevel (10 x N
rows), where each dilemma represents a choice between two
options.

(2) Dilemmallevel to choice level: The data were then reshaped to
the choice level (20 x Nrows), where each row corresponds to
one of the two options (for example, embryo A or embryo B) in
agiven dilemma.

(3) Choice level to attribute-choice level: Finally, the data were fur-
ther reshaped to the attribute-choice level (40 x Nrows), where
each row corresponds to one of the two chance level values of
each of the two attributes for a single dilemma.

(4) Chance level to dummy columns: The ‘chance level’ column was
expanded into two dummy variables:

(a) Above_Average: 1if the chance level is significantly above aver-
age; O otherwise

(b)Below_Average: 1if the chance level is significantly below aver-
age; O otherwise

The processed dataset contained one row for each combination
ofattribute and chance level for both options (for example, embryo A
and embryo B) across the ten dilemmas per participant.

The key variables were as follows:

» Responseld: The participant identifier, used for clustering
standard errors.

» Attribute_Type: A binary variable indicating whether the attrib-
ute is a non-medical trait or a medical condition.

» Attribute_Name: A categorical variable with four values, cor-
responding to the four attributes (for example, vision impair-
ment or antisocial behaviour).

» Above_Average, Average and Below_Average: Dummy variables
indicating the chance level for each row.

» Choice: Abinary variable indicating whether the embryo
associated with the focal attribute-choice row was chosen (1 for
chosen; 0 otherwise).

See Supplementary Fig. 10 for an example of the recoding proce-
dure for asample dilemma.

Analysis plan for hypothesis testing. All analyses were conducted
in Rusing the Ife package. For the purpose of testing our hypotheses,
following ref. 45, we used a significance threshold of a with the corre-
spondinginterpretationasinSupplementary Table 1 (seejustification
in ‘Power analysis’). This excluded inferiority tests and equivalence
tests, which used 0.05 as a threshold.

Analysis plan for H1. We estimated the mean proportion of yes
responses for the two non-medical traits and compared it with chance

(0.5). Data preparation: We recoded ‘yes’ responses as1and ‘no’ or ‘not
sure’ responses 0, subtracted 0.5 from all values, and set ‘traits’ as the
baseline. Data were pooled across the attributes. Model: An LPM was
used to estimate the intercept, which directly represents the mean
deviation of yes responses for traits from 0.5. We tested whether this
intercept is negative and significantly different from zero to evaluate
our hypothesis. Clustering: Participant-level clustered standard errors
were used to account for correlations within participants.

Analysis plan for H2. We estimated the average treatment effect (ATE)
of the treatment (medical conditions versus non-medical traits) on the
binary outcome variable (1for ‘yes’; O for ‘no’ or ‘not sure’). Data prepa-
ration: We pooled dataacross the two attributes ineach group (total of
four), with medical conditions as the control group and non-medical
traits as the treatment group. Model: An LPM was used to compute the
ATE as the difference in mean responses between the two groups (a
non-parametric estimator). We tested whether this coefficient isnega-
tive and significantly different from zero to evaluate our hypothesis.
Clustering: Participant-level clustered standard errors were used to
account for correlations within participants.

Analysis Plan for H3. We estimated the AMCE of the above-average
chance level for non-medical traits using conjoint analysis*’, pool-
ing data across both traits. Data preparation: We filtered the dataset
to include only rows where the attribute type is ‘trait’ and where the
below-average chance level is excluded (that is, only average and
above-average chancelevelsremain). The average chancelevel was set as
thebaseline category. Model: Usingan LPM, weincluded the dummy var-
iable Above_Average to estimate the difference between above-average
and average chancelevels. The AMCE was tested by examining whether
the coefficient for Above_Average is negative and significantly different
fromzero. Clustering: Participant-level clustered standard errors were
used to account for correlations within participants.

Analysis plan for H4. We estimated the average component interac-
tion effect (ACIE) of the interaction between above-average chance
levels and attribute type (non-medical traits versus medical condi-
tions). Data preparation: We filtered the dataset to exclude rows where
the below-average chance level is present, ensuring only average and
above-average chance levels remain. Model: Using an LPM, the interac-
tion term ‘above average’ x ‘attribute type’ was included to estimate
the differential effect of above-average chance levels depending on
whether the attribute is a non-medical trait or medical condition.
The coefficient of the interaction term was interpreted as the ACIE,
representing the difference in effects between traits and conditions.
Clustering: Participant-level clustered standard errors were calcu-
lated to account for correlations within participants. Inferiority test:
As H4 stated that ‘US-based participants will exhibit an avoidance
of non-medical traits at least as strongly as medical conditions’, we
planned to conduct an inferiority test". The inferiority threshold
was set to 0.2 (considered a conventionally small standardised effect
size), indicating that non-medical traits must show at least this level
of avoidance compared with medical conditions. We tested this using
aone-sided t test. The null hypothesis is that the interaction effect
(Above_Average x Attribute_Type) is greater than or equal to the thresh-
old (thatis, effect > 0.2). The alternative hypothesisis that theinterac-
tioneffectisbelow the threshold (thatis, effect < 0.2). Above_Average x
Attribute_Typeistheinteraction between chancelevel (above-average
versus average) and attribute type (trait versus condition).

Analysis plan for H5. This followed the same plan as H3 and H4 for data
collected in study 1b with Chinese participants.

Analysis plan for H6. This was planned to be tested in two steps across
two studies. However, thefirst step showed that there is no need for the
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second step: Study 1a (exploratory measurement-of-mediation design):
A measurement-of-mediation analysis was performed using estab-
lished mediation analysis methods**°. Had study 1a provided statistical
evidence for mediation, study 2 would have been conducted. Study 2
(confirmatory measurement-of-mediation design): Data from the con-
trolgroup (mediator varies freely) would be used to confirm the media-
tion effect observed in study 1a. Study 2 (manipulation-of-mediator
design): The blockage and enhancement manipulations would be
compared against the control group to test whether controllability is
amediator. Aninteraction termbetween chance levels (above average
versus average) and controllability (low controllability versus freely
varying versus high controllability) would be tested to assess whether
controllability isapartial mediator. Moreover,an AMCE of chance levels
would be calculated for the blockage condition to determine whether
controllability is a full mediator. If the larger P value was smaller than
the chosenthreshold (0.05), we would have interpreted this asevidence
for null effect (statistical equivalence).

Robustness checks. We repeated the above analysis using the
following datasets:

(1) All paid participants (those who completed the survey and
passed at least one of the two attention checks). This includes
more data than in the main analysis (those who passed one but
not both of attention checks). This dataset was nationally repre-
sentative in terms of age, gender and ethnicity (USA), or age and
gender (China).

(2) Participants who passed all attention checks and all compre-
hension checks. This would be a subset of the dataset used in
the main analysis.

Null hypothesis testing. We planned that in the case of no significance
for all hypotheses except H4, we would conduct a TOST procedure?,
using d = 0.2 as athreshold. However, this was not needed. In the case
of H4, we planned to conduct an inferiority test: a one-sided test.

Protocol registration

The Stage 1 protocol for this Registered Report was accepted in prin-
ciple on 7 October 2025. The protocol, as accepted by the journal,
can be found at https://figshare.com/s/dbd00321961f088c1276?f
ile=58830508 and https://osf.io/vb9c2.

Deviations from registered protocol. The deviations from the stage 1
planfallinto two categories: (1) typographical or terminological errors
inthe preregistration, and (2) adaptations required for data collection
inthe Chinese context.

(1) Typographical errors
H6 mediation (attribute versus attribute type): H6 was regis-
tered as a mediation by perceived controllability at the attrib-
ute level. In Table 1, the interpretation column for Question 6
instead referred to attribute type (that is, traits versus condi-
tions) as the independent variable. This was a typographical
error that appeared nowhere else in the preregistration and was
inconsistent with the stated hypothesis and measurement plan.
For transparency, we also tested mediation using attribute type
as the independent variable. This analysis suggested partial
mediation (Supplementary Table 25); however, inspection of
attribute-level controllability ratings shows that the effect is
driven mainly by a single attribute (low 1Q; Fig. 3¢) rather than
ageneral difference between traits and conditions. As control-
lability was measured and intended to vary at the attribute level,
we treat the attribute-level analysis as the appropriate test of H6.
Study 1la—race/ethnicity quotas: Study 1a was registered to use
asample representative for age, gender and race. Prolificimple-
ments this using the category ‘ethnicity (simplified)’, which cor-

responds to the intended race-based quota (Asian, Black, white,
mixed, other).
Non-inferiority terminology: The stage 1 preregistration
referred to analyses in H4 and H5b as ‘inferiority tests’, but the
described procedure was a standard non-inferiority test against
a prespecified inferiority margin (d = 0.20), consistent with the
hypothesis that avoidance of non-medical traits would be at
least as strong as avoidance of medical conditions. In stage 2, we
use non-inferiority to refer to this same procedure.

(2) Adaptations for the Chinese sample
Study 1Ib—demographic questions (China): In study 1b, de-
mographic answer options (income, education and age) were
adapted to the Chinese context and to Credamo’s standard
groupings. The preregistration did not specify exact categories
or currency.
Study 1b—attention check platforms (China): The preregistra-
tion listed an attention check using mostly US-based platforms
(for example, YouTube, X/Twitter, Facebook, Reddit and Tik-
Tok). For the Chinese sample, these were replaced with locally
relevant platforms (Youku, Weibo, WeChat, Zhihu and Douyin).
The structure and purpose of the attention check remained
unchanged.
Study 1b—unmatched participants (China): Credamo matches
participants for payment using the last six digits of phone
numbers. Participants were asked to provide these digits at the
start of the study to receive payments on Credamo. For study
1b, 31 participants could not be matched. Given that using data
from non-compensated participants would be unethical, their
data were excluded from the main analyses and we requested
an additional 31 participants. Moreover, during the collection of
the final 50 participants, we ended up collecting 58 participants
rather than 50. The last 8 participants were also excluded to stick
to the registered number. Additional robustness analysis shows
that these additional changes do not make any difference to the
main analyses.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

All data and materials associated with this research, including for the
pilotstudies, is available via Open Science Framework (OSF) at: https://
osf.io/vb9c2.

Code availability
Allanalysis code (completed in R) associated with this research, includ-
ing for the pilot studies, is available via OSF at: https://osf.io/vb9c2.
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Extended Data Table 1| Summary of focal results and conclusions for preregistered hypotheses across the main and

robustness samples
Hypo. Focal test Sample Key result Conclusion
US - Main 61.4% “yes”; 3 =0.114, 95% CI [0.083, 0.145], t =734, p < Not supported
0.001
Willingness to test non-medical US-R1 61.5% “yes”; 3 =0.115, 95% CI [0.086, 0.144], t = 7.49, p < Not supported
H1 .
traits vs. 50% 0.001
US-R2 62.2% “yes"; 3=0.122, 95% CI [0.089, 0.155], t =718, p < Not supported
0.001
US - Main 3=-0.053, 95% CI [-0.086, -0.020], t =-3.12, p = 0.0018 Supported
Willingness to test medical _ o _ _
H2 woralitens v mem-merfesl it US-R1 B=-0.053, 95% CI [-0.086, -0.020], t =-3.19, p = 0.0014 Supported
US-R2 B=-0.036, 95% CI [-0.071, -0.001], t =-1.96, p = 0.0496 Suggested*
Avoidance of undesirable US - Main B=-0.341, 95% CI [-0.366, -0.316], t =-25.56, p < 0.001 Supported
H3 non-medical traits US-R1 B =-0.340, 95% CI [-0.365, -0.315], t = ~25.86, p < 0.001 Supported
(above-average vs. average
chances) US-R2 3=-0.358, 95% CI [-0.385, -0.331], t = -25.68, p < 0.001 Supported
US - Main B=-0.050, 95% CI [-0.089, -0.011], t =-2.51, p = 0.012; Supported
non-inferiority criterion met (d = 0.20, one-sided p < 0.001)
Ha Avoidance of non-medical traits US-R1 3=-0.048, 95% CI [-0.087, -0.009], t =-2.45, p = 0.014; Supported
vs. medical conditions non-inferiority criterion met (d = 0.20, one-sided p < 0.001)
US -R2 B=-0.052, 95% CI [-0.093, -0.011], t =-2.46, p = 0.014; Supported
non-inferiority criterion met (d = 0.20, one-sided p < 0.001)
Avoidance of undesirable China - Main B=-0.411, 95% CI [-0.438, -0.384], t =-30.07, p < 0.001 Supported
H5a non-medical traits China -R1 B=-0.396, 95% CI [-0.420, -0.372], t ==32.02, p < 0.001 Supported
(above-average vs. average
chances) China-R2 B=-0.415, 95% CI [-0.442, -0.388], t =-29.28, p < 0.001 Supported
China - Main B=-0.090, 95% CI [-0.131, -0.049], t =-4.35, p < 0.001; Supported
non-inferiority criterion met (d = 0.20, one-sided p < 0.001)
H5b Avoidance of non-medical traits China-R1 B=-0.102, 95% CI [-0.139, -0.065], t =-5.45, p < 0.001; Supported
vs. medical conditions non-inferiority criterion met (d = 0.20, one-sided p < 0.001)
China - R2 8=-0.089, 95% CI [-0.130, -0.048], t = -4.15, p < 0.001; Supported
non-inferiority criterion met (d = 0.20, one-sided p < 0.001)
US - Main Across six pairwise contrasts, three ACMEs were Not supported
non-significant and three were significant in the opposite
direction to that predicted (see Supplementary Table 14)
- . US-R1 Across six pairwise contrasts, three ACMEs were Not supported
Mediation by perceived A T - .
H6 controllabilit non-significant and three were significant in the opposite
Y direction to that predicted.
US-R2 Across six pairwise contrasts, three ACMEs were Not supported

non-significant and three were significant in the opposite
direction to that predicted.

The table follows the format of Table 2 in the main text. “Main” denotes the primary analytic sample, “R1” includes all paid participants who passed at least one attention check, and “R2”
includes participants in the main analysis who also passed all comprehension checks. Results were substantively unchanged across specifications, with one result shifting from supported to
suggested (see starred conclusion).
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Extended Data Table 2 | Cross-country differences in avoidance for above-average chances (China vs. US)

Attribute n (obs.) N (pps.) Estimate SE (cluster) t-value p-value

Low 1Q 9000 678 -0.095 0.027 -3.529 <0.001
Heart Disease 8960 675 -0.051 0.027 -1.943 0.052
Antisocial Behaviour 8894 670 -0.043 0.027 -1.571 0116
Vision Impairment on7 687 0.006 0.026 0.221 0.825

The table reports, for each attribute, the difference in the avoidance effect between China and the US, estimated using linear probability models with participant-level clustered standard
errors. Negative coefficients indicate that above-average chances (vs. average chances) reduce implantation more strongly in China than in the US.
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[ Study 1a

J

Study 1b ]

\ 4

\ 4

Willingness Task Arm

[Randomly-Ordered Four Attributes]
T1: Willingness Question
T5: Morality Question
T6: Legality Question
T7: Only-Embryo Question

Implantation Task Arm
(Controllability vary freely)
[Randomly-Selected Two Attributes]

T2: Implantation Questions
T3: Focal Mechanism Question

(T4: Exploratory Mechanism Questions)

[ T8: Demographics Questions ]

Debrief

Extended Data Fig. 1| Study design. Both Study 1a and Study 1bincluded an
Implantation Task Arm, in which two attributes were randomly selected and
Controllability varied freely. This arm covered the implantation and focal
mechanism questions (T2-T3), followed by exploratory mechanism questions

(T4).Study laalsoincluded a Willingness Task Arm, in which four attributes

were shown in random order across the willingness, morality, legality, and only-
embryo questions (T1, T5-T7). Allarms then ended with demographics questions
(T8) and a debrief.
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Extended Data Fig. 2| Head-to-head implantation dilemmas between pairs of
attributes (China sample). Each panel shows implantation choices in dilemmas
where embryos differ on two attributes, shown separately for crossed dilemmas
(one embryo above average on one attribute and below average on the other) and
aligned dilemmas (one embryo above average on both attributes and the other
below average on both). Bars show the proportion of choices favouring the left

Dilemma comparison between pairs of attributes [China]
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o
b
8

% of choices

Embryo chosen [ Left embryo [ Right embryo

embryo (teal) and right embryo (gold). The dashed vertical line marks 50% (equal
preference). Error bars indicate 95% confidence intervals (+1.96 SE, clustered by
participant). n (responses) and N (participants) per dilemma type and attribute
pairareindicated on the figure. Participants were randomly assigned two of four
attributes, so N varies by pair. No control group was used; the reference pointis
equal choice (50%). This figure mirrors Fig. 5 for the Chinese sample.
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Implantation decisions [US vs. China]

Effect of chance levels (compared to average
chances) for each trait and condition

Heart Disease

Antisocial Behaviour

Low IQ

Vision Impairment

o=

Chancelevel & zH & US

=

¢

==

-0.5-0.4 -0.3 -0.2 -0.1 0.0

Extended Data Fig. 3 | Implantation decisions in the US and China. Estimated
effect of significantly above-average chances (relative to average chances) on
the probability of choosing to implant an embryo, shown separately for each
attribute in the US (olive) and China (green) samples. Points are coefficient
estimates from linear probability models with cluster-robust standard errors;

error bars indicate 95% confidence intervals (+1.96 SE, clustered by participant).

Non-medical traits are shown in blue; medical conditionsin red. N per attribute
(US): Heart Disease = 355, Antisocial Behaviour =357, Low 1Q = 378, Vision

A Pr

Impairment =374 participants; N per attribute (China): Heart Disease = 320,
Antisocial Behaviour =313, Low1Q =300, Vision Impairment = 313 participants;
nper attribute =10 x N in each sample (each participant completed 10 dilemmas
per assigned attribute; asin Fig. 3a, b). Each participant was randomly

assigned two of the four attributes. The reference category in allmodels is
average chances. No control group was used; attributes were compared within
participants.
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Controllability question [China]

Ratings (1-10) of Controllability

(reverse coded from Non-Controllability)

Trait

Condition

Heart Disease

Antisocial Behaviour

Low IQ

Vision Impairment

Extended Data Fig. 4 | Ratings of perceived controllability (China sample).
Perceived controllability ratings for each attribute (China sample), measured
onal-10scale (reverse-coded from non-controllability; higher values

indicate greater perceived controllability). Violin plots show the full response
distribution; box plots show median (centre line), interquartile range (box
bounds, 25th-75th percentile), and whiskers extending to the scale limits (1and
10); points show means with error bars indicating 95% confidence intervals (+1.96

10

Controllability

SE, clustered by participant). Each participant rated each assigned attribute
once, son=N per attribute: Heart Disease = 320, Antisocial Behaviour =313, Low
1Q =300, Vision Impairment = 313 participants (Implantation arm, China sample;
N per attribute as in Fig. 3b). Medical conditions are shown in red; non-medical
traitsin blue. No control group was used; attributes were compared within the
same participants. This figure corresponds to Fig. 3c for the Chinese sample.
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Other Potential Mechanism Questions [China]

Ratings (1-10) of 3 potential mechanisms
for each of the 4 attributes

Attribute Type [ Trait @ Condition

Generality

Medical

Seriousness

Heart Disease .
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Extended Data Fig. 5| Exploratory ratings of potential psychological
mechanisms (China sample). Distributions of participant ratings (1-10 scale) for
three candidate mechanisms — generality (extent to which the attribute affects
many areas of life), medical relevance (extent to which the attribute is considered
amedical condition), and seriousness (severity of potential consequences) —
assessed for each of the four attributes. Higher values indicate greater perceived
generality, medical relevance, or seriousness. Violin plots show the full response
distribution; box plots show median (centre line), interquartile range (box
bounds, 25th-75th percentile), and whiskers extending to the scale limits (1

Rating

and 10); points show means with error bars indicating 95% confidence intervals
(£1.96 SE, clustered by participant). Dashed vertical linesindicate the scale
midpoint (5.5). Medical conditions are shown in red; non-medical traits in blue.
Each participant rated each assigned attribute once, son=N per attribute: Heart
Disease =320, Antisocial Behaviour =313, Low IQ =300, Vision Impairment =313
participants (Implantation arm, China sample). Each participant was randomly
assigned two of the four attributes and rated both. These measures were
collected for exploratory purposes and were not preregistered as mediators. This
figure corresponds to Fig. 6 for the Chinese sample.
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|X| A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
N Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
|X| A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
2~ AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Give P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|X| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

XOX 0O 0000 0y il

|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  Data were collected using Qualtrics survey software.

Data analysis Data cleaning, analysis and visualisation were conducted in R version 4.2.2 using RStudio version 2023.9.1.494, with the following packages:
data.table (1.18.4), Ife (3.0.0), mediation (4.5.1), car (3.1.2), tidyverse (2.0.0), hrbrthemes (0.9.3), gghalves (0.1.4), knitr (1.51), kableExtra
(1.4.0), gtsummary (1.7.2), gt (1.3.0), sciplot (1.2.0), sysfonts (0.8.9), and showtext (0.9.7).

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All data and materials associated with this research, including for the pilot studies, are available on Open Science Framework (OSF) website at this link: https://
osf.io/vb9c2/?view_only=6507069145df420d99f1363f6b53afbO0.




Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Participants reported gender as part of the demographic questionnaire, using the response options: Female; Male; Non-
binary / third gender; Prefer not to say; and Prefer to self-describe. Gender breakdowns reported in the "Behavioural & social
sciences study design" section below are based on this survey question. Recruitment quotas for US-based participants (Study
1a) were set through Prolific to approximate the US adult population by age, gender and ethnicity (simplified), using the
binary gender categories available for quota sampling on the platform. Recruitment quotas for Chinese participants (Study
1b) were set through Credamo to approximate the China adult population by age and gender. We did not conduct analyses
stratified by gender, and the preregistered confirmatory analyses were not designed to test gender-specific effects.
Breakdown by gender is provided for the two registered studies in the “Behavioural & social sciences study design” section
below.

Reporting on race, ethnicity, or  We did not include a race or ethnicity question in the study questionnaire. For US-based participants (Study 1a), recruitment

other socially relevant quotas were set through Prolific using Prolific’s ethnicity (simplified) variable, with five categories: Asian, Black, White, Other

groupings and Mixed. This variable was used to approximate the ethnic composition of the US adult population during recruitment and
to describe the sample. It was not used as a proxy for socioeconomic status and was not included as a covariate or main
explanatory variable in the preregistered confirmatory analyses.
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Population characteristics See "Behavioural & social sciences study design" section below.

Recruitment Participants were recruited online. US-based participants (Study 1a) were recruited through Prolific and were required to be
adults based in the United States. Recruitment for Study 1a used Prolific quotas for age, sex and ethnicity (simplified) to
approximate the US adult population. Chinese participants (Study 1b) were recruited through Credamo and were required to
be adults based in China. Recruitment for Study 1b used quotas for age and gender to approximate the China adult
population. As with other online-panel studies, participants were members of research panels who chose to take partina
paid online study, which may limit generalisability to people who do not participate in online research. The use of quota
sampling was intended to reduce, but cannot remove, this source of selection bias.

Ethics oversight The studies were reviewed and approved by the Social Sciences and Humanities Interdivisional Research Ethics Committee
(SSH IDREC) at the University of Oxford (Protocol ID: R80692), and by the Research Ethics Board of the Center for
Psychological Sciences at Zhejiang University, China (Protocol ID: 2025-002). The research complied with all relevant ethical
regulations and informed consent was obtained from all human participants. Participants were compensated financially for
their participation in accordance with national minimum wage and/or the standard rates of the online platforms.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|:| Life sciences |Z| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.
Study description Experimental design, quantitative data. Participants completed online survey tasks.

Research sample The research sample consisted of adult online-panel participants in the United States and China.

Study 1a recruited US-based adults through Prolific, using quotas for age, gender and ethnicity (simplified) to approximate the US
adult population. After preregistered exclusions, the final analysed Study 1a sample was 1,467 participants. Participants were 11%
aged 18-24, 18% aged 25—34, 18% aged 35—44, 16% aged 45-54, 23% aged 55—64 and 13% aged 65 or older. The sample was 51%
female, 48% male, 1.3% non-binary / third gender, 0.3% preferred not to say and 0.1% preferred to self-describe. Most participants
had no children under 18 (63%), were working full-time or part-time (70%), and had at least some university education (79%).
Household income was distributed across the response categories, with the largest groups reporting $25,000-$49,999 (22%),
$100,000-$149,999 (19%) and $50,000-$74,999 (18%).

Study 1b recruited China-based adults through Credamo, using quotas for age and gender to approximate the China adult
population. After preregistered exclusions, the final analysed Study 1b sample was 623 participants. Participants were 12% aged 18—
25, 11% aged 26—30, 15% aged 31-35, 11% aged 36—40, 7.9% aged 41-45, 9.0% aged 46-50, 8.5% aged 51-55 and 26% aged 56 or
older. The sample was 50% female, 48% male, 0.8% preferred not to say and 0.6% preferred to self-describe. Most participants had
one child under 18 (45%) or no children under 18 (42%), were working full-time (80%), and had a bachelor’s degree or graduate
degree (75%). Household income was most commonly CNY100,001-CNY250,000 (40%) or CNY250,001-CNY500,000 (21%).




Sampling strategy We used voluntary response sampling from online research panels, with quota sampling in the two main registered studies. Study 1a
recruited US-based adults through Prolific, using quotas for age, gender and ethnicity (simplified) to approximate the US adult
population. Study 1b recruited China-based adults through Credamo, using quotas for age and gender to approximate the China
adult population.

Sample size was determined at Stage 1 through a cost-benefit analysis that took into account available resources, expected effect
sizes and simulation-based power analyses using pilot data. The minimum planned final sample size was 1,200 participants for Study
1a, with 600 participants per randomly assigned arm, and 600 participants for Study 1b. To allow for exclusions, we initially recruited
1,500 participants for Study 1a and 750 participants for Study 1b, with a preregistered plan to recruit additional participants in
batches of 50 if fewer than 600 valid participants were retained in any arm. The initial Study 1a recruitment was sufficient; for Study
1b, one additional batch of 50 participants was collected, following the preregistered plan.

The final analysed samples were 1,467 participants in Study 1a and 623 participants in Study 1b.

Data collection Data collection was conducted online via Qualtrics. Participants completed the survey remotely and unsupervised. Blinding is not
applicable, as data were collected automatically by the platform without any researcher involvement during the session.
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Timing Data were collected for Study 1a between 27 October 2025 and 3 November 2025, and for Study 1b between 26 November 2025
and 12 December 2025.

Data exclusions As specified in the Stage 1 protocol, participants were eligible if they were adults, consented to take part, met the location and
language criteria for the relevant study, and completed the survey. For Study 1a, participants had to be based in the United States
and fluent in English; for Study 1b, participants had to be based in China and fluent in Mandarin. Before data collection for Study 1a,
Prolific participants who had taken part in the pilot studies for this project or in selected related pilot studies by our team were
prevented from taking the survey.

During data collection, participants had to provide their platform ID, complete the study, and pass at least one of two attention
checks to be compensated. For the main preregistered analyses, we then excluded compensated participants who failed either
attention check (as specified in the Stage 1 protocol). In Study 1a, 1,501 participants completed the survey and were compensated;
1,467 passed both attention checks and were included in the main analyses. In Study 1b, 800 participants completed the survey and
were compensated; 623 passed both attention checks and were included in the main analyses. In Study 1b, 31 additional participants
could not be matched by the platform and were not compensated, so their data were not included. A further 8 participants collected
beyond the registered target were compensated but excluded from analysis to keep to the registered sample size.

Non-participation In Study 1a, 1,580 individuals attempted the survey. Of these, 1,501 completed the survey and were compensated. The remaining 79
individuals did not enter the final participant pool because they left at the welcome page before seeing the consent page (N = 4), did
not provide a valid or matching Prolific ID (N = 1), did not pass the consent page because they either did not consent to take part or
reported being under 18 (N = 17), or dropped out after consent but before completion (N = 57). No participants failed both attention
checks before completing the study.

In Study 1b, 1,043 individuals attempted the survey. Of these, 808 completed the survey and were compensated. The remaining 235
individuals did not enter the final compensated participant pool because they did not pass the consent page because they either did
not consent to take part or reported being under 18 (N = 24), dropped out after consent but before completion (N = 152), failed both
attention checks before completing the study (N = 28), or could not be matched by the recruitment platform (N = 31). Of the 808
participants who were compensated, 8 were collected beyond the registered target and excluded from analysis to keep to the
registered sample size.

Randomization In Study 1a, participants were randomly assigned at the beginning of the experiment to one of two arms: the Willingness Task Arm or
the Implantation Task Arm. In the Willingness Task Arm, participants saw all four attributes in a random order, and the same attribute
order was used across the willingness, morality, legality and only-embryo questions. In the Implantation Task Arm, participants were
randomly assigned two of the four attributes, in a random order that was then fixed across tasks for that participant. For these two
attributes, participants completed 10 implantation dilemmas randomly sampled from 36 possible embryo-pair dilemmas. In Study 1b,
all participants completed the Implantation Task only, following the same randomisation procedure for attribute assignment,
attribute order and dilemma sampling. Attribute pairings and chance configurations were counterbalanced across participants.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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