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Chantal de Bakker's thoughtful essay highlights an ongoing conundrum 
within society: how new technologies enlarge opportunities at the same time they 
expand moral dilemmas. Chantal explores this tension in her essay on the use 
and potential misuse of ultrasound technology in prenatal care. She deftly draws 
on the work of scholars of innovation and technology, most notably Everett M. 
Rogers, to help us understand how even the most beneficial technology may have 
consequences that are unforeseen by its advocates.

As a teacher, I found Chantal's work inspiring for the breadth and depth 
of the research, for the cohesiveness of the structure and coherence of the argu-
ment, and for its author's willingness to engage with a difficult topic. Above all, 
her essay demonstrates the purposefulness that connects our writing topics to the 
broader goals of a meaningful university education.

— Deborah Breen
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According to a Chinese saying, “It is a blessing to bear a son, a 
calamity to bear a daughter.”2 Unfortunately, this proverb accurately 
describes a view that is common in many parts of the world. Women often 
remain undervalued members of society, and even today, sons are con-
sidered both culturally and economically superior to daughters.3 For this 
reason, most prospective parents prefer to have sons, and in families with 
limited resources, girls are often treated with less care than their broth-
ers. In some cases, parents will even abandon or kill baby girls in order 
to have another chance to give birth to a son.4 However, until recently, 
parents have had to wait until the child’s birth to discover its gender, as 
there were no reliable methods of fetal sex determination. All of this has 
changed with the advancement of ultrasound technology. Ultrasound plays 
an important role in health improvements worldwide, as it has allowed 
for early diagnosis of both fetal and maternal health conditions, leading 
to an increased survival rate, especially in the world’s poorer countries.5 
However, recent advances in image quality mean that ultrasound scans 
can now also be used to determine a child’s sex as early as the eighteenth 
week of pregnancy.6 This knowledge of the child’s gender before birth leads 
many parents to choose to abort their unborn daughters.7 In some parts of 
the world, most notably Asia, this phenomenon has become so widespread 
that it has led to a significant imbalance in gender ratios.8 Although there 
are many positive uses for ultrasound, the combination of the technology 
with preexisting cultural biases has led to an inappropriate use of ultra-
sound scanners in sex selection, which can have a serious, negative impact 
on society.

Chantal de Bakker

Obstetric Ultrasound in the  
Developing World: An Advance in  

Prenatal and Maternal Health, or a 
Facilitator of Gender Selection?1
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 The positive and negative effects that are observed in the spread of 
ultrasound imaging are by no means unique to this particular technology. 
In most cases, innovations are introduced with the purpose of improving 
the quality of life of the people involved. In reality, however, the growth 
of any new technology follows a common pattern characterized by both 
constructive and destructive applications. The interactions between these 
positive and negative factors can be analyzed in terms of the general prin-
ciples laid out by Everett Rogers. In his text, The Diffusion of Innovations, 
Rogers explains some of the complex factors that determine the success 
of a technology in a particular culture.9 According to Rogers, the various 
consequences associated with the introduction of a specific innovation into 
a society can be divided into several categories, including anticipated ver-
sus unanticipated, desirable versus undesirable, and direct versus indirect.10 
Furthermore, technology has often been shown to increase inequalities 
that were already present in a given society. Rogers argues that “a system’s 
social structure partly determines the equality versus inequality of an inno-
vation’s consequences,” indicating that the unequal spread of innovation is 
usually not due to the nature of the technology itself, but is instead caused 
by cultural ideals.11 Because “the effects of an innovation usually cannot be 
managed so as to separate the desirable from undesirable consequences,” 
each of these aspects must be considered any time a new technology  
is introduced.12

 Despite this inseparability of the contradictory effects of an inno-
vation, Kelvin Willoughby, a professor at Curtin Graduate School of 
Business, argues that society can, to some extent, choose which types of 
technologies to accept. Innovations can be selected based on their “suit-
ability for specific purposes or situations,” which can be defined in terms of 
the idea of “appropriate technology.”13 Willoughby describes this concept 
of appropriate technology, explaining that technology is not a rigid ele-
ment of change, acting independent of social interests. Instead, he argues, 
society should play an active role in deciding which innovations become 
widespread. The term “technology choice” underlies this idea that people 
should select the technologies which are in the best interest of their cul-
ture. Willoughby explains that society’s role in the acceptance or rejection 
of new technology is essential, and that the suitability of innovations 
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such as ultrasound imaging can only be ensured through regulations that 
actively consider the concept of appropriate technology.

 In general, obstetric ultrasound was designed with the intent of 
improving maternal and prenatal healthcare since it allows for noninva-
sive and radiation-free visualization of the fetus, uterus, and placenta.14 
Depending on the age of the fetus at the time of the ultrasound scan, 
many pathological conditions can be screened for. Specifically, ultrasound 
scans made early on in the pregnancy allow the age of the fetus to be 
determined and also allow large-scale abnormalities in fetal development 
as well as possible problems in the mother’s reproductive system to be 
diagnosed.15 Ultrasound scans made midway through pregnancy (between 
18 and 22 weeks) are important in diagnosing a wide range of fetal abnor-
malities, and ultrasounds made at the end of pregnancy are important in 
deciding how the baby will be delivered and in finding fetal health prob-
lems that need to be treated immediately after birth.16 These applications 
exemplify appropriate uses of ultrasound technology, as the innovation is 
being used in each case to improve prenatal and maternal health by pro-
viding a clear and early diagnosis of potential problems.

 Although ultrasound technology is less commonplace in the 
developing world than in the West, its use in poorer countries has recently 
expanded rapidly because the equipment is relatively inexpensive and easy 
to transport.17 In the developing world, technological advances can be 
evaluated in terms of their applicability to the Millennium Development 
Goals, a set of eight objectives set forth by the United Nations in 2000 
with the intent of improving quality of life throughout the world by the 
year 2015.18 In particular, the appropriate use of obstetric ultrasound has 
directly contributed to the achievement of the fourth and fifth Millennium 
Development Goals: the improvement of maternal health and the lower-
ing of child mortality.

 In poorer countries, ultrasound imaging has improved maternal 
health through applications in the early diagnosis of pregnancy compli-
cations. For instance, ultrasound can be used to diagnose conditions of 
placenta previa, ectopic pregnancy,19 and structural problems with the 
uterus.20 Each of these conditions can seriously threaten a woman’s life if 
it is not diagnosed and treated in time. According to the World Health 
Organization (WHO), a total of 536,000 women died in 2005 because 
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of complications related to pregnancy.21 Of these deaths, 99% occurred in 
the developing world, often due to preventable causes.22 The WHO also 
reports that, in 2005, 25% of maternal deaths were due to bleeding, and 
8% were caused by obstructed labor.23 Bleeding during pregnancy is often 
caused by placenta previa, and obstructed labor usually results from the 
incorrect positioning of the fetus within the uterus.24 Both of these condi-
tions can be diagnosed early using ultrasound,25 leading to an increased 
chance of survival.

 In addition to improving maternal health, obstetric ultrasound 
has also been shown to decrease infant mortality. Neonatal deaths are 
often caused by severe birth defects.26 According to the WHO, worldwide 
“around 1% of infants have a major congenital anomaly,” with a greater 
proportion occurring in developing countries since malformations can 
be “caused by diseases such as syphilis, or by nutritional deficiencies,” 
which are more common in poorer countries.27 Ultrasound is important 
in identifying structural abnormalities in a fetus and can also be used to 
evaluate prenatal growth.28 In either case, early discovery of complications 
is essential. In the case of fetal health problems that are treatable, discovery 
through ultrasound allows for early intervention and for better planning of 
the pregnancy in order to improve chances of survival.29 Also, if the fetus 
has serious abnormalities that would prevent it from surviving, early diag-
nosis would allow for the option of having an early abortion in order to 
minimize suffering.30 Overall, the diagnosis of health problems in a nonin-
vasive manner through obstetric ultrasound can improve progress towards 
achieving the fourth and fifth Millennium Development Goals relating to 
maternal and infant health and, therefore, constitutes a highly appropriate 
use of ultrasound technology.

 However, despite the success of ultrasonography in health-related 
applications, ultrasound technology does have drawbacks. In several 
instances, its use in developing countries has resulted in lack of communi-
cation between the doctor and patient and abandonment of effective tra-
ditional diagnostic procedures.31 Most significantly, ultrasound technology 
is commonly used inappropriately to determine the sex of a baby prior to 
birth so that an abortion can be performed if the baby is not of the desired 
gender. In many parts of the world, especially in India and China, “daugh-
ters are regarded as a liability.”32 Behind this belief lie many socioeconomic 
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reasons that depend on the region of the world and the economic status of 
the family. In some areas, notably India, daughters are expected to move 
in with the family of their husband when they marry and, therefore, do 
not contribute to their birth family after reaching adulthood.33 In many 
parts of India, parents of a bride also have to pay large amounts of money 
for a dowry, further increasing the cost of having a daughter.34 In other 
countries, such as China, parents not only have a deep cultural bias against 
daughters, but they also face legal restrictions in the number of children 
they are allowed to have.35 The combination of cultural beliefs, laws allow-
ing parents only one child, and disparities in the economic opportunities 
available to men and women, cause Chinese parents to feel a very strong 
preference for having a son.

 In many cases, these cultural preferences for sons are so severe that 
they have led to skewed sex ratios. In India, there are currently 109 new-
born boys for every 100 girls,36 and in China, there were an average of 120 
newborn boys for every 100 girls in 2009.37 By comparison, the average 
sex ratio at birth is equal to approximately 106 to 100 when there are no 
outside influences.38 The ratio of sons to daughters often becomes higher 
with increasing birth order (in South Korea in 1989, the sex ratio for the 
fourth child was reported to be as high as 199), indicating that this is a 
cultural problem since parents become increasingly desperate to have sons 
the more daughters they have.39 Possible social causes of these shifted sex 
ratios include preferential treatment of sons, abandonment of daughters, 
under-reporting of female births, and infanticide of baby girls.40 Addition-
ally, the spread of ultrasound technology throughout the developing world 
has had the unexpected consequence of facilitating sex-specific abortion,41 
since ultrasound allows the gender of a fetus to be determined as early as 
the eighteenth week of pregnancy.42

 Because it is easy for ultrasound technicians to discreetly alert par-
ents to the sex of their child without recording the interaction, it is difficult 
to measure the exact effects of ultrasound technology on sex selection.43 
However, the fact that ratios of male to female births have been increasing 
since the 1980s (see Figure 1), when ultrasound was first introduced in 
Asia, indicates that ultrasound is an important factor in the current skewed 
sex ratios.44 Furthermore, a 1991 study of Chinese hospitals showed a 
ratio of 110 male to 100 female births.45 Because this study took place in 
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a hospital, it is impossible for this ratio to be caused by any other possible 
factors such as female infanticide, abandonment, or failure to report female 
births.46 For these reasons, although other factors do add to the unbalanced 
ratios, it is likely that ultrasound-based sex selection is playing an increas-
ingly large role in the problem.

Figure 1. Trends in Average Sex Ratios at Birth. This plot indicates the increase in sex ratio  
that has occurred in both India and China in the past 30 years.47

 The government of India has realized the magnitude of this issue, 
and, as a result, it outlawed prenatal sex determination in 1994.48 In 
his description of appropriate technology, Willoughby emphasizes the 
importance of such regulation, explaining that “conscious human effort is 
required to ensure that technology is appropriate.”49 However, the dif-
ficulty in definitively proving the role of ultrasound in the unbalanced 
gender ratios makes it challenging for governments to enforce bans on 
using ultrasonography in fetal sex determination. According to a recent 
article in The Times of India, ultrasound clinics often go unregistered, and, 
even when the clinic is registered, information about the doctor prescrib-
ing the procedure, the fetus’s age, and the mother’s previous pregnancies, 
is frequently excluded from forms.50 The Indian government is currently 
heading a strong initiative to limit sex-specific abortions in the 17 prov-
inces with the most serious skews in gender ratios, but to date, only six 
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percent of doctors who are charged with being “involved with sex-selection 
practices” have been convicted.51

 These challenges indicate that the appropriate use of ultrasonog-
raphy can only be guaranteed if the underlying cultural practice of under-
valuing daughters is eliminated. One state in India has recently started 
a policy of providing monetary compensation to parents giving birth to 
girls.52 A similar program in China is rewarding parents with land and 
money if they live in the town of the woman’s origin and give birth to 
girls.53 It is hoped that such programs will change cultural views to make it 
more desirable to have daughters so that sex selection will no longer  
be needed.

 Indian and Chinese governments are trying to limit sex-specific 
abortions largely because of the significantly negative impacts that skewed 
gender ratios have on society. For instance, large differences in the number 
of boys and girls lead to the problem of significant numbers of men not 
being able to marry.54 In China, it is estimated that unbalanced sex ratios 
have caused 40 million men to be unable to find a wife.55 According to a 
recent analysis by F. A. Chervenak and L. B. McCullough, this will “result 
in substantial social instability.”56 Furthermore, sex selection also con-
stitutes a form of prejudice. As Chervenak and McCullough explain, by 
aborting girls solely based on their sex, parents are performing “discrimina-
tion against individuals that treats them unequally for arbitrary reasons,” 
which is “ethically and legally unacceptable.”57 The role of ultrasound in 
increasing this type of unjust treatment is significantly limiting  
social progress.

 These serious consequences of ultrasound technology were most 
likely not anticipated by the well-meaning medical workers who initially 
introduced ultrasonography in the developing world. This unpredictability 
of the negative effects of ultrasound imaging is typical of the spread of 
technology. As Rogers states in The Diffusion of Innovations, “The undesir-
able, indirect, and unanticipated consequences of an innovation usually 
go together, as do the desirable, direct, and anticipated consequences.”58 
In this case, ultrasonography has resulted in the positive, predicted, and 
immediate consequence of improving fetal and maternal health while 
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simultaneously causing the negative, unpredicted, and long-term effect of 
adding to the gender imbalance already in place.

 Besides explaining the relationship between the various effects of 
ultrasound technology, Rogers’ theory of “consequences of innovations” 
also directly illuminates the negative effect of ultrasound technology on 
gender equality. According to Rogers, the misuse of technology can result 
in an amplification of imbalances already present in a society.59 In the case 
of ultrasound, this means that, because the societies in India and China 
already had significant underlying gender biases, the introduction of ultra-
sound aggravated these problems. In China, for instance, it was already 
commonplace for parents to fail to report female births and to abandon or 
murder their newborn daughters even before the advent of ultrasonogra-
phy.60 The spread of ultrasound technology in recent years has only made it 
easier for parents to gain control in deciding the sex of their child, escalat-
ing existing problems of gender imbalances and inequalities.61

 Overall, the use of ultrasound technology throughout the devel-
oping world has had mixed results in global development. Obstetric 
ultrasound has allowed for progress to be made in the Millennium 
Development Goals of lowering child mortality and improving maternal 
health.62 However, unanticipated consequences of ultrasound imaging 
have also resulted in an increase in sex-specific abortions, indirectly caus-
ing a decline in progress towards the Millennium Development Goal of 
“promot[ing] gender equality and empower[ing] women.”63 In order to 
limit these negative effects, governments need to be proactive in regulating 
uses of ultrasound in the short term and eliminating gender biases in the 
long term. When used appropriately, ultrasound imaging can be a power-
ful tool to advance fetal and maternal healthcare, thereby improving the 
overall quality of life for women and newborns in developing countries.
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