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Abstract Much has been written about the ethics of sex selection. This article thoroughly explores the ethical arguments put forth

in the literature both for and against non-medical sex selection using sperm sorting. While most of these arguments come from philosophers, feminist scholars, social scientists and members of the healthcare community, they are often echoed in empirical studies
that have explored community values. This review is timely because the first efficacious method for sex selection via sperm sorting,
MicroSort, is currently in clinical trials and moving closer to FDA approval for marketing in the USA. While the clinical trials are currently focused on the use of MicroSort to avoid X-linked genetic diseases, MicroSort can also be used to satisfy parental preferences.
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Introduction
Technologies including ultrasound or prenatal testing followed by selective abortion, preimplantation genetic selection (PGS) for sex, as well as numerous sperm-sorting
techniques, are now available to families desiring a child
of a specific sex. Selective abortion is an effective means
of selecting for sex, but it requires the termination of a

pregnancy. PGS is also highly effective, but is invasive and
expensive and usually results in discarding healthy embryos.
Sperm-sorting technologies avoid both ethical concerns
about loss of fetal or embryonic life and invasive procedures, but most methods do not work reliably (Flaherty
and Matthews, 1996).
MicroSort is distinctive because it has proven efficacious
particularly when selecting for a girl (Fugger et al., 1998). It
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works by exposing spermatozoa to a fluorescent dye. The
spermatozoa are passed through a flow cytometer, which
is able to sort the spermatozoa on the basis of cell fluorescence. Spermatozoa with an X chromosome (indicating a
girl) glow more brightly. This technology has proven to be
93% effective for selecting girls and 82% effective for selecting boys. (www.microsort.com/?page_id=453) Genetics and
IVF, the company licensed to develop MicroSort for human
use, currently has FDA approval to conduct clinical trials
among couples who are at risk of having a child with an
X-linked disease such as Duchene muscular dystrophy or
haemophilia. Previously, Genetics and IVF had FDA approval
to conduct clinical trials for ‘family balancing’. In other
words, couples that already had a child of one sex could
use MicroSort to attempt to create a child of the sex they
did not already have.
Because preconception sex selection to avoid X-linked
genetic diseases is widely accepted as ethical, the purpose of this review is to explore the ethical arguments
in favour of and against the use of preconception sex
selection for non-medical purposes, especially parental
preference. Arguments unique to abortion and PGS are
not considered. While arguments are usually promoted
by bioethics, feminist, social science and healthcare
scholars, research has also been conducted to explore
lay/community values. When appropriate, these data are
also discussed.

Arguments in favour of sex selection for
parental preference
Freedom of choice
In On Liberty, John Stuart Mill argued that the only purpose
for which someone’s freedom can be constrained is to protect other individuals (Mill, 1859). This is by far the strongest and most common argument in favour of sex
selection for parental preference (Dahl, 2003; Dickens,
2002; Dickens et al., 2005; Farrell, 2002; Macklin, 2010;
Purdy, 2007; Rhodes, 2001; Robertson, 2001, 2002, 2004;
Savulescu and Dahl, 2000; Savulescu, 2001; Steinbock, 2002;
Stock, 2001; Tizzard, 2004). It is also the ethical basis by
which many sex-selection providers justify making this technology available (Puri and Nachtigall, 2010). The idea is that
people should be able to decide for themselves what kind of
life they want to live, including the ‘right’ to make decisions
about choices as personal as when, with whom and how to
have children. Additionally, even if some might find this
choice morally repugnant, the government has no right to
interfere unless there is evidence of harm to the person
using the technology, the resulting child or the society. Thus
far, there is no empirical evidence that sex-selection technologies for parental preference result in harm to users or
off-spring. However, sex-ratio imbalances, because of the
use of selective abortion, exist in Asian countries and may
be a compelling reason for those countries to limit access
to sex-selective technologies.
Some advocates of ‘a presumption in favour of liberty’
would consider allowing restrictions on using sex-selective
technologies designed to limit distortions in the general
sex ratio (Dickens, 2002). Reproduction by its very nature
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affects others; therefore, reproductive freedom might be
limited when having a negative effect on others (O’Neill,
2006). Restrictions might include limiting access to these
technologies only to families who want to have children of
each sex; imposing taxes on those who use it for the more
requested sex; developing clinic waiting lists for those
who want the sex that is more often requested (Heng,
2006); and preventing people from outside the USA (or other
countries where the technology is illegal) from engaging in
reproductive tourism.
Others, like Dawson and Trounson (1996), argue that
restrictions of any kind violate the right ‘to freely form families given in the Declaration of Human Rights’. Dawson posits that restricting access to ‘family balancing’ is unfair to
families that live in one-child-only nations and that any
restrictions on sex selection will lead to sex-selective abortions. Dickens (2002) also finds that prohibitions on sex
selection are unnecessarily oppressive in countries where
no sex bias exists. Savulescu (2001) takes an even stronger
stand in arguing that any imposition by government on
reproductive freedom with the goal of some kind of societal
good (such as equality) is similar to the eugenic efforts
made by the Nazis.

Avoids erosion of reproductive rights
Scholars are concerned about restrictions on reproductive
rights, including the use of sex-selection technologies,
because it could lead to an erosion of the right to terminate
a pregnancy or to make other reproductive choices
(Fletcher, 1980). A number of US state legislatures have
attempted to or have passed laws that make it illegal for
a woman to have an abortion because of the sex of the fetus
(Generations Ahead, 2010). If sex selection through sperm
sorting or PGS were regulated at the state or federal level,
many fear this would provide additional justification to
allow the government to restrict access to abortion services. Nonetheless, those who argue against any governmental intrusion in reproductive decisions may still
support those who voluntarily limit the types of services
they are willing to provide, such as refusing to provide sex
selection for parental preference for a first child. They
argue that the technology is only a symptom of the pervasive underlying problem of sexism and that these social
and cultural issues must be addressed directly (Dickens
et al., 2005; Macklin, 2010).

Avoids abortion of fetuses and destruction of
embryos
Preconception sperm sorting is currently the only sexselection technology that avoids the destruction of embryos
or fetuses because it selects spermatozoa prior to the creation of embryos. As a result, sperm sorting avoids many of
the ethical concerns associated with using PGS or prenatal
testing followed by abortion for the purpose of sex selection
(Hall et al., 2006; van Balen, 2006). Dickens (2002), Dawson
and Trounson (1996) and Puri and Nachtigall (2010) take the
argument a step further by concluding that any restrictions
on sperm sorting in areas where there are strong cultural
preferences for boys will, in fact, lead to abortions, risks
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to the physical and mental health of women and risks to the
health and wellbeing of girls who are not wanted.

Best interest of the child
Doyal and McLean (2005) argue that using sex selection to
ensure a good future for one’s offspring is not sexist. Rather,
children born to parents who desire a child of one sex are
more likely to have a positive future, particularly in cultures
that have a strong sex preference. If a girl born into a patriarchal society is more likely to be neglected or abused, for
example, it might be ethically better to allow the parents
to choose the sex of their child before it is even conceived
(Dickens, 2002; Dickens et al., 2005; Savulescu, 2001;
Steinbock, 2002). Dai (2001) echoes this advantage of sex
selection. She argues that ‘it may forestall potential psychological suffering of unwanted children’. Dai grew up with low
self-confidence because she knew her parents wished that
she had been a boy. Rhodes (2001) argues that sex selection
may be in the best interest of the child regardless of whether
the society has a strong male preference. Allowing families to
select for a desired sex avoids the birth of multiple children
when families are trying to have a girl/boy naturally. A child
that is the desired sex is more likely to receive nurturing.
Fewer children in a family means that the family’s economic
and human resources are not stretched as thin (Kilani and Haj
Hassan, 2002; Rhodes, 2001).
Along a different but related line of reasoning, Robertson
(2001) and Savulescu (2001) make use of Parfit’s (1984)
argument that it is impossible to say that a child has been
harmed by any choices that parents make if, without those
choices, the child would not exist. They use it to argue that
if a couple would choose not to reproduce unless they can
be guaranteed a girl, the child, once born, cannot claim
to have been harmed. Without this choice, her parents
would not have had her. They are not arguing that the
not-yet-conceived child is somehow harmed, only that a
child born based on parental decisions cannot claim that
she was somehow harmed by that decision when that decision is what ultimately caused her to exist.

Advantages for women living in oppressive societies
Sex selection may have advantages for women living in
oppressive societies. In some Asian cultures, women are
blamed for not producing male children. Dai (2001) argues
that such women might consider themselves lucky if husbands only take a mistress in order to produce a male child
rather than divorcing. Asian families may ostracize a woman
who does not produce a male child. Additionally, many
Indian and other Asian women will undergo prenatal testing
and selective abortion of female fetuses or agree to or be
coerced into female infanticide to avoid the stigma of a
daughter. As a result, sperm sorting might be less physically
and emotionally harmful to women who live in such oppressive societies (Dai, 2001; Steinbock, 2002). Again, Rhodes
(2001) steps outside the patriarchal society but still argues
that it may be advantageous for both women and men to
attain their goal of a gender-balanced family with as few
children as possible since additional children increase the
economic and human burdens of caring for a family.
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Arguments against sex selection
Sex-ratio imbalance
Some commentators have argued against allowing the use of
sex-selection technologies because they might lead to significant imbalances in the normal sex ratio. These sex-ratio
imbalances may result in social upheaval (Hvistendahl,
2011). Hudson and Boer (2004) have described ‘broken
branches’ – men who do not have wives and lose the opportunity to have children because the abortion of female
fetuses in the previous decades has led to a sex-ratio imbalance. Not only do these men not have the opportunity to
form families, but men with spouses tend to be healthier
and live longer lives. On this basis, Etzioni (1968) and Fukuyama (2003) predict that a reduction in the female population will result in less culture, less church attendance and
increased violence. Sociologically, the explanation for the
increase in violent crime seems straightforward:
... young adult men with no stake in society – of the lowest socioeconomic classes and with little chance of forming families of their own – are much more prone to
attempt to improve their situation through violent and
criminal behaviour in a strategy of coalitional aggression
with other bare branches (Hudson and Boer, 2004).
Similarly, although some commentators posit that the
status of women in society might increase if there were
fewer females, others worry that women in these societies
may increasingly be viewed solely for their sexual and reproductive capacities (Baldwin, 2006; Hvistendahl, 2011).
Researchers who have studied societies with a preponderance of men have found that such cultures generally emphasize virginity and the sanctity of the family, and women are
often viewed as inferior to men in reasoned judgment,
scholarship and political affairs (Bumgarner, 2007; Guttentag and Secord, 1983).
What is fairly clear is that banning access to new
sperm-sorting technologies will not reduce the sex-ratio
imbalances in these societies. The imbalances are based in
economic, religious and cultural factors that result in a
preference for boys. Since a cheaper and more effective
means of selecting for sex already exists (ultrasound and
abortion), banning a preconception method will not solve
the problem. Similarly, making it available in Western countries is unlikely to exacerbate the problem overseas (Bhargava, 2005).
Empirical research conducted throughout the Western
world appears to indicate that it is unlikely that preconception sex-selection technologies will alter sex ratios (Dahl,
2003, 2005; Dahl et al., 2003, 2006). In order for there to
be a sex-ratio imbalance, there must be both a strong sex
preference and an easy means to select for sex. There is
little evidence to suggest that there is a sex preference in
industrialized countries. Instead, families that have a preference want to have children of both sexes.
Concerns about creating sex-ratio imbalances in the West
can be addressed by limiting sex selection to ‘family balancing’ or equalling out the number of children born of each
sex. A secondary measure that falls short of complete prohibition would be for the state to create incentives through
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taxes and distribution of social services for families to have
children of the sex that is less in demand (Heng, 2006).

Inherently sexist and violates human dignity
Many scholars have argued that sex selection is inherently
sexist because it involves making value judgments about a
person or potential person based solely on sex (Dai, 2001;
Levy, 2007; President’s Council on Bioethics, 2003; Strange
and Chadwick, 2009). For example, the feminist philosopher
Powledge (1981) argues that choosing the sexes of children is
one of the greatest displays of sexism. Sex selection, she
finds, is wrong because it bases the worth of a human being
on its sex. Concern that sex selection for parental preference
supports sexist practices was the American College of Obstetricians and Gynecologists’ (2007) primary objection to the
use of sex-selection technologies for non-medical purposes.
Some commentators have argued that choosing the sex
of one’s children is a violation of human dignity because
children have the right to be loved, respected and valued
for their inherent worth (Blyth et al., 2008), not treated like
a commodity.
Other commentators have argued that the use of
sex-selection technology is not inherently sexist (Kluge,
2007; Mahowald, 2000; Robertson, 2001; Steinbock, 2002;
Wertz, 2001). While some parental motives may be sexist,
the vast majority of American couples who wish to use sex
selection want to do so for ‘family balancing’ purposes.
They are likely to already have two or three children of
one gender and wish for a child of the opposite sex (Dahl,
2007; Strong, 1997). This desire to experience parenting a
boy in addition to a girl, for example, is not necessarily sexist (Steinbock, 2002). Others have argued that parents who
are focused on the best interest of their child in a sexist
society are motivated by concern for their child, and this
is not inherently sexist (Ten, 1998). Although concerns that
the use of sex-selection technology exacerbates sexist attitudes, it does not follow that policies banning or limiting
access to the technology will reduce sexism in society.

Harmful to children
Sperm sorting with intrauterine insemination (IUI) is not
100% accurate. As a result, some opponents have expressed
concern that children who are conceived using it but are the
less desired sex will be aborted or brought into a family that
does not want them (Dai, 2001). The children of couples
using preconception sex selection after the birth of multiple
children of one sex also might come to believe that they are
not what their parents wanted. The use of sperm sorting by
parents for family balancing could also suggest to these children that everything, including a baby, is a purchasable
commodity. Finally, Sills and Palermo (2002) are concerned
that there may be serious psychological issues for a child
conceived using sex selection in terms of their interpersonal
development, socialization and core identity. They caution
parents using sex selection to be prepared for the question:
‘Why did you make me this way?’
Although there is no empirical research to support these
concerns, families using sperm sorting with IUI can be counselled about the reliability of the method. If they are not
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willing to accept the risk that the fetus might not be the
desired sex, they can be counselled to consider combining
sperm sorting with PGS (Robertson, 2001). Additionally,
the fact that families sometimes have children who are
not the desired sex will not change with the introduction
of sperm-sorting technologies. The psychological harm that
might come to existing children who then know or believe
they are not the sex their parents wanted presupposes that:
(i) they do not already assume their parents desired a child
of the opposite sex; and (ii) that the parents have disclosed
their use of the technology to their children. As more children are created through sex-selection technologies, psychologists can study these families to empirically
determine whether these concerns are warranted.
Another related objection is that parents of a child born
following sex selection may expect the child to behave in certain gender-specific ways and the child may be resented if
they fail to do so (Bhatia, 2010; Generations Ahead, 2010;
President’s Council on Bioethics, 2004). Levy (2007) argues
that even if a girl is selected, the simple fact that certain
characteristics are attributed to girls puts unreasonable gendered expectations on that child. The belief that there are
gender differences is a product of sexism. Levy argues
‘[c]atering to [individual] whims’ by providing sex selection
endorses sexist practices. There is currently no empirical evidence the use of sex-selection technology increases the
existing preconceived ideas couples have about the gender
of a child. This concern might be addressed by requiring clients to undergo counselling about gender expectations prior
to using the technology as suggested by the Ethics Committee
of the American Society for Reproductive Medicine (2004).
A number of commentators (Davis, 2001, 2010; Murray,
1996) have argued against sex selection on the basis that children ought to have a ‘right to an open future’. What this
means is that children ought to be brought into the world with
as much freedom as possible to figure out for themselves who
they are or want to become. Davis writes: ‘to view a child primarily through its gender narrows the child’s ability to choose
his or her own path through life’. When a child is selected
based on sex, the ‘full humanity of each girl and boy’ is not
celebrated (Davis, 2001). Similarly, Habermas (2003) is concerned that children may ‘no longer regard themselves as
the sole authors of their own life history’. Baldwin (2006)
articulates this argument nicely. The problem is:
... the child’s own discovery of [the use of sex selection]
is held to induce a profound sense of alienation: when a
daughter discovers that her sex is not a chance result
which she can integrate as such into her own sense of
her identity, but is the product of her parents’ wish to
have a child of that sex, she relates to it primarily as
something that has been imposed upon her, so that her
sense of her own identity as a girl is of someone who
has been deliberately created by someone else to be of
that sex.
There are others who argue that gender stereotypes are
endemic already. Whether parents use technology to have a
boy or conceive one naturally, certain behaviours are attributed to boys. Eliminating the ability to choose the sex of a
child will not eliminate these stereotypes or pressures that
parents put on their children to meet certain expectations
of what it means to be male or female (Steinbock, 2002).
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There is a concern that if reproductive technologies progress to the point where parents can choose attributes of
their children, parents will begin to think of children as commodities (Strong, 2001). If money is invested to create a child
of a certain sex, something is expected for that investment. If
that investment does not turn out as expected (a child is not
born or is not the desired sex), parents may feel as though
they have been cheated. Leon Kass (2002), philosopher and
former Chair of the President’s Council on Bioethics, argues:
... the price to be paid for producing optimum or even
genetically sound babies will be the transfer of procreation from the home to the laboratory. Increasing control
over the product can only be purchased by the increasing
depersonalization of the entire process and its coincident transformation into manufacture. Such an arrangement will be profoundly dehumanizing.

Distortions in birth order
If enough parents utilize sex selection and choose to have a
male as their first child, there is the potential to cause
social inequality between the sexes. Some research has indicated that the first-born child is more likely to be successful
in life (Andrews quoted in Belkin, 1999). For example, Warren (1992) has found that first-born children tend to be more
independent, active, dominant, intelligent, responsible and
conservative. First-born children also have an advantage in
that they have a monopoly on their parents’ time and attention early in life (Warren, 1992). Yet, Hvistendahl (2011)
found that in Indian and Asian cultures, families tend to
leave the sex of the first born up to nature, but will then
intervene to ensure that a second or third child is a boy if
the first was a girl. If this is true, concern about a generation of ‘little sisters’ is without empirical support.
Data from American reproductive centres suggest that
most couples who are willing to undergo preconception sex
selection already have two or three children of the same
sex and wish to have at least one child of the opposite sex.
A 1989 study analysed 2505 inquiry letters from couples and
found that only 1.4% were childless couples seeking to use
sex selection to have a boy (Chico, 1989). Even if preconception sex selection becomes widely available and leads to a
statistically observable increase in the number of first-born
boys, it does not follow that this will create inequities in society. After a thorough review of the literature on birth-order
differences, Salmon concludes that the empirical evidence
does not ‘provide any significant evidence to support a claim
that pre-conception sex selection will result in second-best or
poor-achieving girls: neither does it guarantee that such an
outcome might not occur’ (Salmon, 2007).

Unknown safety
Safety is a legitimate ethical concern with any new medical
technology. If there is strong reason to believe that a new
technology could have harmful effects on persons who use
it or persons who are the result of it, there may be a legitimate argument to regulate or ban it.
Unlike other innovative reproductive procedures, MicroSort involves the use of a new medical device and thus
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requires a more stringent review of safety and efficacy by
the FDA. Despite the fact that hundreds of apparently healthy
children have been born using this technology, it is still not
FDA approved for marketing. Additionally, because MicroSort
involves the direct manipulation of human gametes, its
long-term safety must also be studied. All new reproductive
technologies involve an unknown amount of long-term risk.
In fact, every drug or medical procedure involves some
amount of risk, but patients are permitted to use them so long
as the patient is fully informed about the potential risks and
voluntarily agrees to undergo the procedure or to take the
medication. Thus the way to address the hereto unknown
long-term risks associated with MicroSort is via full disclosure
to individuals who wish to use this technology and follow-up
research on children. Because there are potential long-term
implications for the child-to-be, parents will be accepting
this risk on behalf of their future child. But parents give consent on behalf of their future children every time they use any
kind of assisted reproductive technology.

The loss of what it means to be a parent
Empirical studies with two groups of lay people in the USA and
Switzerland found that some participants thought that trying
to manipulate the design of one’s children requires a loss of
what it means to be a parent. Parental love, they argued,
ought to be unconditional (Kalfoglou et al., 2008; Scully
et al., 2006). Rothman (1986) wrote that sex selection denies
parents the lesson of having to make the best of the ‘wrong’
sex. Finally, commentators are concerned that sex selection
will change the meaning of parental love and acceptance
(Baldwin, 2006; Murray, 1996). Parents, Murray (1996)
argues, are choosing to have this child, not a child.
This may be a legitimate concern and it may provide a
justification for moral exhortation to avoid using the technology, but public policy should not be based on unproven
fears. Future follow-up research with families who have
use sex-selection technologies may help us understand
whether this harm really exists.

Slippery slope to increased acceptance of other
eugenic technologies
There is the widely popular objection that sex selection is
the first step down a road that will inevitably lead to the
creation of ‘designer babies’ (Macklin, 2010; President’s
Council on Bioethics, 2003; Sandel, 2007; Strong, 2001).
Once parents are permitted to choose the sex of their children, it may be difficult to justify stopping at choosing other
characteristics such eye colour, height or intelligence, particularly if these selections are meant to give children an
advantage in society (Strong, 2001). Changes this drastic
in how decisions are made about who is allowed to be born
might also create a climate where parents are blamed when
their children are born with imperfections. Parents of a
handicapped child will become aware of this handicap prenatally and have to make an affirmative choice to continue
the pregnancy (Strong, 2001). This ‘choice’ could come with
social condemnation.
Allowing enhancements or the selection of desired traits
could erode our freedom from state-enforced genetic
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manipulation of the next generation (Strong, 2001; Wertz
and Fletcher, 1989). Sandel (2007) is concerned because
PGS, particularly as it enables the selection of traits, is
not limited to just the infertile or those with genetic disease
risks. The ability to select for traits becomes available to
the general public, and ‘selection is the first step to design’.
As Macklin (2010) points out, this slippery slope argument
is based on the belief that the slide is inevitable and that
where it leads is morally objectionable. There is no evidence that a slide into acceptance of genetic enhancement
is inevitable. Permitting parents to choose the sex of their
children does not mean that society cannot place limits on
the availability of technologies that might lead to genetic
enhancements. Arguments about the ethics of genetic
enhancement are outside the scope of this discussion, but
there is no empirical evidence that use of these technologies would have profoundly negative effects on society
(Dahl, 2007).

Medical procedures should only be performed for
medical reasons
Yet another objection to sex selection is based on the claim
that medical procedures ought to be employed only for
medical purposes. Flow cytometric sperm separation, it is
argued, is a medical technology designed to enable couples
who are at risk of transmitting a severe X-linked genetic disorder to have a healthy child. In the absence of a known risk
to transmit a serious X-linked disease, there is simply no
valid justification for using flow cytometric sperm separation (Dresser, 2001; Sauer, 2001).
Others have pointed out that constitutional reproductive
rights are a right of non-interference, not a positive right
that requires physicians to assist with every reproductive
request. Strong (2001), for example, argues that physicians
have the freedom to refuse to perform non-medical sex
selection. In fact, physicians are justified in creating ethical
or practice guidelines against this use of technology on the
grounds that it is a step towards condoning genetic
enhancement and that it gives parents too much control
over the characteristics of their offspring.
On the other hand, medical technology is used all the
time to address non-medical concerns and desires. Contraception is not a disease-preventing technology, but it is still
permitted, and insurance companies often cover it (Heyd,
2003). In order to justify the use of drugs, medical devices,
interventions and surgeries, our society has turned ageing,
physical attractiveness and even the ability to conceive
and bear children into ‘pathologies’. In many cases, these
‘pathologies’ are simply the result of genetic variation or
the ageing process. Regardless, we ‘treat’ baldness, wrinkles and erectile dysfunction with drugs and other ‘medical’
interventions, and infertility is now largely perceived to be
a disease rather than a social condition. Although the use of
professional guidelines or individual healthcare providers’
consciences to place limits on reproductive technology is
a step back from government-based laws regulating reproductive decisions, this produces its own set of concerns. If
physicians are the gatekeepers deciding who gets access
to what technology, they become agents of society in implementing social or religious values (Heyd, 2003).
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Inappropriate use of limited medical resources
Medical care is a limited resource. Some authors have noted
that physicians who are providing non-medical sex selection
could be using their time and talent to provide care that
prevents or treats disease and injury. Perhaps the use of a
physician’s time, talents and other medical resources could
be better allocated (American Society for Reproductive
Medicine, 1999). Dahl (2007) argues that this criticism is
flawed because it implies that every time a person gets cosmetic surgery, another person is denied necessary medical
care. This objection betrays a severely distorted conception
of economics and simply does not work in a predominantly
private-run capitalist economy based on a free market.
Physicians’ medical training is sometimes subsidized by
tax dollars, so this creates an obligation to use medical
training in the best interest of society (Pennings, 2002). Further, funds invested in developing the technology and buying access to it might be better spent. Pennings (2002)
suggests that in countries where physicians’ training is subsidized by public taxes, there ought to be a tax on non-medical sex selection to offset this social investment.

Social injustice
If being a certain sex carries with it certain advantages, such
as the potential to earn more if you are male because of gender bias, access to sex-selection technologies could perpetuate advantages for those who can afford them (Strong, 2001).
Bhatia points out that in Western culture, the affluent will
have access to the socially approved sex-selection technologies such as MicroSort and PGS, but the less affluent will use
the socially stigmatized selective abortion (2010). Another
argument ties into the slippery slope argument, if this path
is taken, it will inevitably result in two classes within society
– those with and without access to genetic enhancements
(Strong, 2001). One way to overcome this concern is to advocate for universal access to the technology. Another way to
improve access to a technology is by using market forces,
stimulate competition and, consequently, lower the prices.
Thus, if there is true concern about poor couples being ‘left
out’, the use of the technology should not be discouraged,
but rather encouraged. This is potentially the best way to
lower its current price.

‘Playing God’
A constantly recurring objection to sex selection is that
choosing the sex of our children is ‘playing God’. What is
‘natural’ ought to be respected as part of divine creation.
When something disrupts this natural order, such as a system of the body not functioning as it should, it is acceptable
to make corrections back to what is a typical species function, but to step beyond natural function is hubris (Baldwin,
2006). This religious objection has been made against all
kinds of medical innovations. The use of inoculations was
opposed with sermons preaching that diseases are ‘sent by
Providence’ for the punishment of sin. It is wrong of man
to escape from such divine retribution. An additional religiously based argument is that the ability to beget children
should not be separated from the sexual act that is the
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expression of marital love. This is the position of the Roman
Catholic Church.
Historically, what has been thought of as divinely
ordained has changed. Even fundamentalist Christians
ceased to regard the alleviation of pain and the curing of
diseases as morally impermissible. What was once seen as
‘playing God’ is now seen as acceptable medical practice.
More importantly, the objection that sex selection is a
violation of divine law is an explicitly religious claim. As
Western liberal democracies are based on a strict separation of state and church, no government is entitled to pass
a law to enforce compliance with a specific religion. People
who consider the option of sex selection as contrary to their
religious belief are free to refrain from it, but they are not
permitted to use the coercive power of the state to impose
their theology upon those who do not share their religious
world view.

Discussion
There are two questions that must be addressed when
thinking about the ethics of sperm sorting for sex selection.
First, does the government have a strong enough interest in
prohibiting the use of the technology? Second, is it ethical
for individuals to use the technology for this particular
purpose?
The major justification for a government becoming
involved in regulating the use of sex-selection technologies
is if use of the technology is likely to have a detrimental
effect on society such as skewing the sex ratio. Based on
the existing empirical evidence, it is highly unlikely that
the availability of an effective sperm-sorting technology
will have any noticeable effect on sex ratios in Western
countries.
Additionally, alternative sex-selection methods are currently available to couples around the globe through PGS
and prenatal screening with selective abortion. Soon, it
may be possible for women to know the sex of a fetus as
early as 7 weeks into a pregnancy through screening of fetal
cells found in maternal blood (Devaney et al., 2011). Laboratories could eventually offer these blood tests through the
mail without the involvement of the medical community.
This would allow for a private abortion using non-surgical
interventions such as mifepristone before anyone else is
aware of the pregnancy.
Some countries have attempted to ban the use of these
technologies for non-medical sex selection. For instance,
physicians in India offering ultrasound for the sole purpose
of identifying the sex of a fetus can be prosecuted (Sarvate,
2006), and the UK and Canada only permit the use of PGS to
avoid genetic disease (Assisted Human Reproduction Act,
2004; HFEA, 2006).
In the USA, there have been attempts to make sexselective abortions illegal (Generations Ahead, 2010), but
even if these attempts were to become law, these laws would
be extremely difficult to enforce. The availability of PGS for
non-medical sex selection in the USA is up to each IVF clinic.
In a survey conducted by the Genetics and Public Policy
Centre (Baruch et al., 2008), 42% of IVF centres that provide
PGS for genetic diseases are also willing to provide PGS for
non-medical sex selection. Based on the survey results, in
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2005 9% of all PGS cycles (or about 300 cycles among the
survey respondents) were for non-medical sex selection,
and 82% of PGS clinics will permit couples undergoing PGS
to avoid a genetic disease to select the sex of embryos that
are transferred to the woman’s uterus (Baruch et al., 2008).
Given that two more invasive and more expensive technologies are available for non-medical sex selection in the
USA and some other Western countries, and given that many
ineffective methods of sperm sorting are also available, it
would be counterintuitive to block the availability of an
effective method of sperm sorting such as MicroSort.
Because MicroSort requires a device, it falls under the jurisdiction of the FDA. MicroSort must be approved by the FDA
before it can be marketed. The FDA recently renewed its
permission for MicroSort clinical trials to proceed for couples wishing to avoid a X-linked genetic disease, but it did
not renew permission to continue clinical trials for ‘family
balancing’. This decision came with very little explanation
other than the FDA did not see a public-health benefit in
the use of MicroSort for non-medical purposes. This decision
by the FDA is odd given that drugs that prevent male pattern
baldness and Botox to reduce facial wrinkles have received
FDA approval.
If and when MicroSort receives FDA approval for
non-medical use, access will be controlled by one IVF centre. This centre can monitor requests for and actual use
of the technology. If statisticians determine that use of this
technology is, in fact, affecting the sex ratio of specific
communities, the centre could create a queue for the sex
that is in greater demand and only make the technology
available once an equal number of children of the opposite
sex are created (Heng, 2006).
Assuming that sex selection via sperm sorting is legal and
available, is it ethical for couples to use this technology?
This is a much more difficult question to answer. Like abortion, the answer will vary from person to person. Many may
perceive all uses of sex-selection technology as a selfish
choice for those who do not perceive children as a gift,
but as a product of our will. Religious leaders may preach
against this use of the technology because it is hubris to
attempt to control characteristics of our children such as
their sex. On the other hand, couples may have what they
believe to be perfectly justifiable reasons to desire a child
of a specific sex. In a pluralistic society that values reproductive freedom, couples ought to be able to decide for
themselves whether or not it is ethically permissible, under
their specific circumstances, to use a technology to attempt
to choose the sex of their children.

Acknowledgements
The authors would like to thank Karen Silver and Jessica
Holzer for their assistance in retrieving and managing the
literature and Robert Rubenstein for his review and carefully editing of the manuscript.

References
American College of Obstetrics and Gynecology (ACOG), 2007.
ACOG Committee Opinion No. 360: Sex selection. Obstet.
Gynecol. 109, 475–478.

238
American Society for Reproductive Medicine (ASRM), 1999. Sex
selection and preimplantation genetic diagnosis. The Ethics
Committee of the American Society of Reproductive Medicine.
Fertility and Sterility 72, 595–598.
American Society for Reproductive Medicine (ASRM), 2004. Sex
selection and preimplantation genetic diagnosis. Fertil. Steril.
82, S245–S248.
Assisted Human Reproduction Act, 2004. <http://www.canlii.org/en/ca/laws/stat/sc-2004-c-2/latest/sc-2004-c-2.html>
(accessed 10/08/12).
Baldwin, T., 2006. Understanding the opposition. Prenat. Diagn. 26,
637–645.
Baruch, S., Kaufman, D., Hudson, K.L., 2008. Genetic testing of
embryos: practices and perspectives of US in vitro fertilization
clinics. Fertil. Steril. 89, 1053–1058.
Belkin, L., 1999. Getting the girl. N. Y. Times Mag. 38, 26–31,
54–55.
Bhargava, P.M., 2005. Response to ‘No country is an island’:
comment on the House of Commons report Human Reproductive
Technologies and the Law. Reprod. Biomed. Online 11, 12.
Bhatia, R., 2010. Constructing gender from the inside out:
Sex-selection practices in the United States. Feminist Stud. 36,
260–291.
Blyth, E., Frith, L., Crawshaw, M., 2008. Ethical objections to sex
selection for non-medical reasons. Reprod. Biomed. Online 16,
41–45.
Bumgarner, A., 2007. A right to choose?: Sex selection in the
international context. Duke J. Gend. Law Policy 14, 128–129.
Chico, N.P., 1989. Confronting the Dilemmas of Reproductive
Choice: The Process of Sex Preselection. University of California
San Francisco, San Francisco.
Dahl, E., 2003. Procreative liberty: The case for preconception sex
selection. Reprod. Biomed. Online 7, 380–384.
Dahl, E., 2005. Preconception gender selection: a threat to the
natural sex ratio? Reprod. Biomed. Online 10, 116–118.
Dahl, E., 2007. The 10 most common objections to sex selection and
why they are far from being conclusive: a Western perspective.
Reprod. Biomed. Online 14, 158–161.
Dahl, E., Hinsch, K., Beutel, M., et al., 2003. Preconception sex
selection for non-medical reasons: a representative survey from
the UK. Hum. Reprod. 18, 2238–2239.
Dahl, E., Beutel, M., Brosig, B., et al., 2006. Social sex selection
and the balance of the sexes: Empirical evidence from Germany,
the UK, and the US. J. Assist. Reprod. Genet. 23, 311–318.
Dai, J., 2001. Preconception sex selection: the perspective of a
person of the undesired gender. Am. J. Bioeth. 1, 37–38.
Devaney, S.A., Palomaki, G.E., Scott, J.A., et al., 2011. Noninvasive fetal sex determination using cell-free fetal DNA: A
systematic review and meta-analysis. J. Am. Med. Assoc. 306,
627–636.
Davis, D.S., 2010. Genetic dilemmas: Reproductive Technology,
Parental Choices, and Children’s Futures. Oxford University
Press, Oxford, New York.
Davis, D.S., 2001. Genetic Dilemmas: Reproductive Technology,
Parental Choices, and Children’s Futures. Routledge, New York.
Dawson, K., Trounson, A., 1996. Ethics of sex selection for family
balancing. Why balance families? Hum. Reprod. 11, 2577–2578.
Dickens, B., 2002. Can sex selection be ethically tolerated? J. Med.
Ethics 28, 335–336.
Dickens, B.M., Serour, G.I., Cook, R.J., et al., 2005. Sex selection:
Treating different cases differently. Int. J. Gynecol. Obstet. 90,
171–177.
Doyal, L., McLean, S., 2005. Choosing children: intergenerational
justice? Reprod. Biomed. Online 10, 119–124.
Dresser, R., 2001. Cosmetic reproductive services and professional
integrity. Am. J. Bioeth. 1, 11–12.
Etzioni, A., 1968. Sex control, science, and society. Science 161,
1107–1112.

AL Kalfoglou et al.
Farrell, K., 2002. Where have all the young girls gone? Preconception gender selection in India and the United States. Indiana Int.
Comp. Law Rev. 13, 253–281.
Flaherty, S.P., Matthews, C.D., 1996. Application of modern
molecular techniques to evaluate sperm sex-selection methods.
Mol. Hum. Reprod. 2, 937–942.
Fletcher, J., 1980. Ethical, legal, and societal considerations of
prenatal diagnosis. Prenat. Diag. Spec. Issue, 43–50.
Fugger, E., Black, S., Keyvanfar, K., et al., 1998. Births of normal
daughters after MicroSort sperm separation and intrauterine
insemination, in-vitro fertilization, or intracytoplasmic sperm
injection. Hum. Reprod. 13, 2367–2370.
Fukuyama, F., 2003. Our Posthuman Future: Consequences of the
Biotechnology Revolution. Picador, New York.
Generations Ahead, 2010. Taking a Stand: Tools for Action on
Sex Selection. <http://www.generations-ahead.org/information/
toolkits/> (accessed February 2010).
Guttentag, M., Secord, P.F., 1983. Too Many Women?: The Sex
Ratio Question. Sage Publications, Beverly Hills.
Habermas, J., 2003. The Future of Human Nature. Blackwell Pub.,
Malden, MA.
Hall, S., Reid, E., Marteau, T.M., 2006. Attitudes towards sex
selection for non-medical reasons: A review. Prenat. Diagn. 26,
619–626.
Heng, B.C., 2006. Regulated family balancing by equalizing the
sex-ratio of gender-selected births. J. Assist. Reprod. Genet. 23,
319–320.
Heyd, D., 2003. Male or female, we will create them: the ethics of
sex selection for non-medical reasons. Ethical Perspect. 10,
204–214.
Human Fertilisation and Embryology Authority (HFEA), 2006.
Authority Decision on the Use of PGD for Lower Penetrance,
Later
Onset
Inherited
Conditions.
<http://www.
hfea.gov.uk/516.html> (accessed 10/8/12).
Hudson, V.M., Boer, A.M.D., 2004. Bare Branches: Security Implications of Asia’s Surplus Male Population. MIT Press, Cambridge,
MA.
Hvistendahl, M., 2011. Unnatural Selection: Choosing Boys Over
Girls, and the Consequences of a World Full of Men. Public
Affairs, New York.
Kalfoglou, A., Scott, J., Hudson, K., 2008. Attitudes about preconception sex selection: A focus group study with Americans. Hum.
Reprod. 23, 2731–2736.
Kass, L., 2002. Life, Liberty, and the Defense of Dignity the
Challenge for Bioethics. Encounter Books, San Francisco, CA.
Kilani, Z., Haj Hassan, L., 2002. Sex selection and preimplantation
genetic diagnosis at The Farah Hospital. Reprod. Biomed. Online
4, 68–70.
Kluge, E.H.W., 2007. Sex selection: Some ethical and policy
considerations. Health Care Anal. 15, 73–89.
Levy, N., 2007. Against sex selection. South. Med. J. 100, 107–109.
Macklin, R., 2010. The ethics of sex selection and family balancing.
Semin. Reprod. Med. 28, 315–321.
Mahowald, M., 2000. Genes, clones, and gender equality. DePaul J.
Health Care Law 3, 495–526.
Mill, J.S., 1859. On Liberty. John Parker and Son, London.
Murray, T.H., 1996. The Worth of a Child. University of California
Press, Berkeley.
O’Neill, O., 2006. ‘Reproductive autonomy’ versus public good?
Prenat. Diagn. 26, 646–647.
Parfit, D., 1984. Reasons and Persons. Clarendon Press, Oxford.
President’s Council on Bioethics, 2003. Staff Working Paper: Ethical
Aspects of Sex Control. President’s Council on Bioethics,
Washington, DC.
President’s Council on Bioethics, 2004. Reproduction and Responsibility the Regulation of New Biotechnologies: A Report of the
President’s Council on Bioethics. President’s Council on Bioethics, Washington, DC.

Ethics of sperm sorting for non-medical sex selection
Pennings, G., 2002. Personal desires of patients and social obligations of geneticists: Applying preimplantation genetic diagnosis
for non-medical sex selection. Prenat. Diagn. 22, 1123–1129.
Powledge, T., 1981. ‘Unnatural selection: On choosing children’s
sex’. In: Holmes, H.B., Hoskins, B.B., Gross, M. (Eds.), The
Custom-Made Child? Women-Centered Perspectives. Humana
Press, New Jersey.
Purdy, L., 2007. Is preconception sex selection necessarily sexist?
Reprod. Biomed. Online 15, 33–37.
Puri, S., Nachtigall, R.D., 2010. The ethics of sex selection: A
comparison of the attitudes and experiences of primary care
physicians and physician providers of clinical sex-selection
services. Fertil. Steril. 93, 2107–2114.
Rhodes, R., 2001. Acceptable sex selection. Am. J. Bioeth. 1, 31–32.
Robertson, J., 2001. Preconception gender selection. Am. J.
Bioeth. 1, 2–9.
Robertson, J., 2002. Sex selection for gender variety by preimplantation genetic diagnosis. Fertil. Steril. 78, 463.
Robertson, J., 2004. Gender variety as a valid choice: a comment on
the HFEA–response to Edgar Dahl’s ‘The presumption in favour
of liberty’. Reprod. Biomed. Online 8, 270–271.
Rothman, B.K., 1986. The Tentative Pregnancy: Prenatal Diagnosis
and the Future of Motherhood. Viking, New York.
Salmon, C., 2007. Big brothers and little sisters? Sex selection and
birth order. Reprod. Biomed. Online 15, 12–17.
Sandel, M.J., 2007. The Case Against Perfection: Ethics in the Age
of Genetic Engineering. Belknap Press of Harvard University
Press, Cambridge, MA.
Sarvate, S., 2006. Women: India’s new endangered species? India
Currents
May 18. <http://www.saritasarvate.com/article.php?id=61> (accessed 8/11/11).
Sauer, M., 2001. Preconception sex selection: a commentary. Am.
J. Bioeth. 1, 28–29.
Savulescu, J., 2001. In defense of selection for nondisease genes.
Am. J. Bioeth. 1, 16–19.
Savulescu, J., Dahl, E., 2000. Sex selection and preimplantation
diagnosis: a response to the Ethics Committee of the American
Society of Reproductive Medicine. Hum. Reprod. 15, 1879–1880.

239
Scully, J.L., Shakespeare, T., Banks, S., 2006. Gift not commodity?
Lay people deliberating social sex selection. Sociol. Health Illn.
28, 749–767.
Sills, E., Palermo, G., 2002. Preimplantation genetic diagnosis for
elective sex selection, the IVF market economy, and the child –
Another long day’s journey into night? J. Assist. Reprod. Genet.
19, 433–437.
Steinbock, B., 2002. Sex selection: Not obviously wrong. Hastings
Cent. Rep. 32, 23–28.
Stock, G., 2001. Chance or choice – Why not pick our children’s
gender? Am. J. Bioeth. 1, 33–34.
Strange, H., Chadwick, R., 2009. The Ethics of Nonmedical Sex
Selection. Health Care Anal 18, 252–266.
Strong, C., 1997. Ethics in Reproductive and Perinatal Medicine: A
New Framework. Yale University Press, New Haven.
Strong, C., 2001. Can’t you control your children? Am. J. Bioeth. 1,
12–13.
Ten, C.L., 1998. The use of reproductive technologies in selecting
the sexual orientation, the race, and the sex of children.
Bioethics 12, 45–48.
Tizzard, J., 2004. Sex selection, child welfare and risk: A critique of
the HFEA’s recommendations on sex selection. Health Care Anal.
12, 61–68.
Van Balen, F., 2006. Attitudes towards sex selection in the Western
world. Prenat. Diagn. 26, 614–618.
Warren, M.A., 1992. ‘The ethics of preselection’. In: Alpern, K.D.
(Ed.), The Ethics of Reproductive Technology. Oxford University
Press, Oxford.
Wertz, D., 2001. Preconception sex selection: A question of
consequences. Am. J. Bioeth. 1, 36–37.
Wertz, D.C., Fletcher, J.C., 1989. Ethics and Human Genetics: A
Cross-Cultural Perspective. Springer-Verlag, New York.
Declaration: The authors report no financial or commercial
conflicts of interest.
Received 8 October 2012; refereed 3 November 2012; accepted 15
November 2012.

