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Abstract
Background: The overall prevalence of infertility was estimated to be 3.5–16.7% in developing countries and
6.9–9.3% in developed countries. Furthermore, according to reports from some regions of sub-Saharan Africa, the
prevalence rate is 30–40%. The consequences of infertility and how it affects the lives of women in poor-resource
settings, particularly in developing countries, has become an important issue to be discussed in reproductive
health. In some societies, the inability to fulfill the desire to have children makes life difficult for the infertile couple.
In many regions, infertility is considered a tragedy that affects not only the infertile couple or woman, but the
entire family.
Methods: This is a position paper which encompasses a review of the needs of low-income infertile couples,
mainly those living in developing countries, regarding access to infertility care, including ART and initiatives to
provide ART at low or affordable cost. Information was gathered from the databases MEDLINE, CENTRAL, POPLINE,
EMBASE, LILACS, and ICTRP with the key words: infertility, low income, assisted reproductive technologies,
affordable cost, low cost.
Results: There are few initiatives geared toward implementing ART procedures at low cost or at least at affordable
cost in low-income populations. Nevertheless, from recent studies, possibilities have emerged for new low-cost
initiatives that can help millions of couples to achieve the desire of having a biological child.
Conclusions: It is necessary for healthcare professionals and policymakers to take into account these new
initiatives in order to implement ART in resource-constrained settings.
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Background
The prevalence of infertility has been calculated as ranging from 4 to 14% worldwide, and the international
consensus is that 8–10% of cohabiting couples are infertile, with variations in this percentage according to the
region considered [1-4]. In 2002, in an analysis of data
from demographic and health surveys in developing countries (excluding China), it was estimated that more than
186 million women who were married or in a stable union
and of reproductive age presented primary or secondary
infertility problems [5]. An analysis of 25 populationbased surveys estimated the overall prevalence of infertility
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to be 3.5–16.7% in developing countries and 6.9–9.3% in
developed countries [6,7]. Furthermore, according to reports from some regions of sub-Saharan Africa, the prevalence rate is 30–40% [8].
It has also been estimated that around 5% of the world
population decides voluntarily to be childless and does
not choose the parental role as part of personal and
adult development. Therefore, it may be legitimate to
think that parenthood is socially expected and continues
to be an important objective of the life project, considered part of personal development and adult life among
most men and women in the world [9-16].
In a predominantly fertile world, it is expected that
pregnancy will occur when men and women decide to
become parents, and it is surprising when this does not
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happen. For most men and women, infertility is a disruption of the life project and a social situation that differs
from the majority. Involuntary childlessness is considered
a major life issue associated with psychological suffering
and long-term consequences. Women who desire a child
and cannot achieve pregnancy perceive themselves as different from women who are fertile, and feel they are losing
something important in their lives [17-20]. The diagnosis
of infertility may become a life crisis, and most couples
need to develop mechanisms to cope with the temporary
or permanent loss of fertility and the possibility of having
a biological child [17,21,22]. After diagnosis, men and
women have feelings of loss of control over their life project, and feel they are unable to achieve their life expectations [17,18,23-25].
Infertile couples may have difficulty communicating
their feelings to family and friends with children because
they do not perceive a comprehensive social environment to understand their situation [13,26-28]. Frequently, they feel alone and without support to deal with
the experience of infertility, and a need for sharing experience with other infertile couples, guidance through
the treatment process, and written information about
practical and emotional aspects of treatment to help
them through the experience of infertility [29].
Over the last decades, many women have married or
established stable relationships after achieving other life
goals such as a career and financial stability, postponing
the desire to have children. The mean age of women at
the time of their first pregnancy has increased in recent
years, and in the last decade was 28–29 years old in
most of western hemisphere countries. In this scenario,
many women try to become pregnant with their first
child when fertility starts to decline and the risk of infertility is higher [30].
The consequences of infertility and how it affects the
lives of women in poor-resource settings, particularly in
developing countries, has become an important issue to
be discussed in reproductive health. In some societies, the
inability to fulfill the desire to have children, together with
the social stigma associated with infertility, makes life difficult for the infertile couple. In many regions, infertility is
considered a tragedy that affects not only the infertile
couple or woman, but the entire family [13,31,32].
Many societies still view infertility as affecting only the
women, and those who are childless are frequently
neglected or exposed to humiliation and domestic violence [33-38]. Furthermore, this situation and their own
suffering because of the impossibility of conceiving a child
may lead to diverse psychological problems, such as distress, anxiety, depression, low self-esteem, feelings of
blame and guilt, and reduced sexual interest [33,37,39-41].
Seeking for solutions, when there are no services available in the public sector or at an affordable cost, women
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may be induced to seek ineffective therapies [37,39,41].
Consequently, access to the diagnosis and treatment of
infertility, including assisted reproductive technologies
(ART), contributes to resolving social inequities and emotional difficulties. Infertility is more than a health problem;
it is a social issue and a public health matter [42].
The treatment of infertility in low-resource settings is
a challenge for policymakers and the health system.
However, it is mainly a human rights issue: All men and
women who desire to have children, to have a family,
and not to be different from most of the individuals of
their social environment should have the opportunity to
solve this problem. The poorest sector of the populations of developing countries are probably those more
prone to infertility due to poverty, poor education, early
sexual debut, no access to services for counseling and
treatment when necessary, unsafe abortion [37], among
other factors. Probably, they represent the population
most in need of ART [43-47].
More than 30 years have elapsed since the first publication reporting the birth of a child after in vitro
fertilization (IVF) [48], much research has been done,
and other techniques like intracytoplasmic sperm injection (ICSI) have emerged. ART has brought great hope
to many couples, who have referred to this technique as
their last chance of having a child that is biologically related to them [49].
Although ART is a common treatment for infertile
couples worldwide, the availability of such procedures is
lacking in developing countries; even in developed countries, low-income couples have great difficulties of access
due to the high cost charged by private clinics and the
lack of services offered by the public sector [45,47,50].

Methods
This is a position paper which encompasses a review of the
needs of low-income infertile couples, mainly those living
in developing countries, regarding access to infertility care,
including ART and initiatives to provide ART at low or affordable cost. Information was gathered from the databases
MEDLINE, CENTRAL, POPLINE, EMBASE, LILACS, and
ICTRP with the key words: infertility, low income, assisted
reproductive technologies, affordable cost, low cost.
Infertility: medical causes

Approximately one-third of infertility cases are due to
the male factor, one-third to the female factor and the
remaining third to a combination of male and female
factors or to unidentified causes [51]. In settings with
poor access to health services, common causes of infertility are post-partum and post-abortion infections, tuberculosis, and sexually transmitted infections (STIs)
[52]. Infertility can also be a consequence of infections
after female genital circumcision [53].
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In some developing countries, cohabitation is a common practice and adolescent pregnancy rates are high.
This early age of sexual debut may be related to a high
prevalence of reproductive tract infection (RTI), and
consequently both male and female infertility [2,3,6].
The prevalence of male and female RTI, and the infertility which may consequently occur, is high in developing
countries [53,54], and the best way to reduce this incidence is through prevention and RH education, an important task for governments; however, this represents
a challenge [45-47], because education is a long-term
process and individuals who are infertile because they do
not use means of prevention need to be treated. It is wellknown that tubal obstruction was the first diagnosis for
which IVF was developed and indicated, and RTI often
provokes tubal obstruction. The fact that this cause of infertility is more common in developing areas and among
low-income populations is an indicator of the necessity of
implementing ART in low-income populations.
Access to infertility health care

As part of the United Nations (UN) Program of Action,
consensus was reached on a comprehensive concept of
RH that includes the right of men and women to choose
the number, timing, and spacing of the children they desire to have. This Program of Action includes the need to
incorporate family planning programs, the prevention and
treatment of RTI, and the prevention and treatment of infertility as part of RH services [55]. Furthermore, the
Millennium Developments Goals of the UN 2000 established universal access to RH as one of the targets to be
achieved by 2015 [56]. Infertility is one of the neglected
aspects of RH care, particularly in developing countries. In
many developing countries, infertile couples with limited
resources are confronted with difficulties and very restricted possibilities of gaining access to infertility services
within the public health sector [26,45-47].
The urgent need for many women to resolve their childlessness is a situation that increases the demand from poor
couples in developing countries for good quality infertility
care [33]. Delays in gaining access to the diagnosis of infertility, to infertility services and to services that offer ART
may negatively affect the possibility and the success of
treatment for many couples. Access to diagnosis and treatment for infertility, including ART procedures, contributes
to diminishing inequities, and may reduce suffering related
to the difficulty of access and emotional suffering due to
infertility. This represents a step forward in guaranteeing
the right of women and men to decide when they desire to
have children and to help infertile couples to have at least
one biological child [55,56].
More than a decade ago, the World Health Organization
(WHO) recommended that infertility must be considered
a global health problem and also recommended the
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development of initiatives to improve access to infertility
services and the care of infertile couples, including the development of low-cost ART [57]. Although this is still not
sufficient and is far from representing a solution, some initiatives have been implemented to reduce the burden of
infertility [7,33,57-60]. In this context, the European Society for Human Reproduction and Embryology (ESHRE)
created a Task Force on Infertility and Developing Countries with the objective of explore new approaches to ART
that will be useful in developing settings [61].
The nonexistence of infertility care in resourceconstrained settings has been justified many times by the
fact that other important and life-threatening health issues
are a priority in the health sector, including maternal morbidity and mortality, vaccination, malaria, dengue fever,
yellow fever, and the drugs required for people living with
HIV and AIDS [54,62,63]. The implementation of infertility care, including affordable ART treatment, frequently
represents a challenge; an understanding of the impact infertility has on the life of men, and particularly women,
not only as a health problem but an emotional and social
problem, as well as strong political commitment, is needed
for action. According to the WHO [54], ‘relatively few of
the world’s infertile men and women can be said to have
complete and equitable access to the complete range of infertility treatments at affordable levels’.
Simplified procedures for ART

Many new initiatives to reduce the cost of ART procedures without hampering the results in terms of pregnancy rates and number of babies taken home have been
developed over the last 10 years. However, despite the
efforts to make these procedures available at affordable
cost, efforts are still scarce; most of the procedures come
from developed countries, and are still not translate into
actions in many settings.
Many professionals working with ART procedures use
controlled ovarian stimulation and follicle development
with gonadotropin-releasing hormone (Gn-RH) analogues
or antagonist and with gonadotropins in order to develop
many ovarian follicles to obtain more embryos, and consequently have the possibility to transfer more than one embryo to maximize the possibility of pregnancy. However,
in recent years, there have been many reports presenting
reliable data on low-cost ART with acceptable pregnancy
rates, and in some cases, rates that are similar to those obtained with high-cost procedures [64,65].
Low cost does not necessarily jeopardize the quality of
the procedures. Low-cost ART is based on the use of affordable stimulation protocols, clinical judgment rather
than sophisticated laboratory testing, reduction or elimination of all superfluous pre-procedure investigations,
careful use of disposable materials, and well-established
protocols for laboratory routines. It has to be taken into
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account that the use of low-cost protocols does not avoid
the necessity of the infrastructure of a good laboratory.
The use of the natural cycle or simplified ovarian
stimulation ART treatment can reduce the cost of drugs,
as well as the possibility of multiple pregnancies. However, to the best of our knowledge, there are no randomized clinical trials comparing natural cycle ART with
standard ART. A recent review [66] showed that there is
no evidence that clomiphene citrate (CC) versus gonadotropins and Gn-RH analogue or antagonists are equivalent in terms of follicular development. Nevertheless,
CC is still the drug used in many protocols to reduce
cost. It is well established that CC mimics the effects of
Gn-RH analogue and prevents the luteinizing hormone
(LH) surge [64].
A group of researchers [67] used CC (50 mg daily)
with intermittent doses of human menopausal gonadotropin (hMG) 150 IU on alternate days from the 5th day
onwards; follicular development was monitored only
with pelvic ultrasound. The researchers performed embryo transfer for more than two-thirds of the women
and showed that with this protocol, birth and clinical
pregnancy rates per embryo transfer were similar to
those expected with high-cost procedures. The average
direct cost per cycle was US$ 675 for IVF and US$ 725
for an ICSI cycle.
Whether the use of low dose of CC in ART reduces
premature ovulation rate and increases the transfer rate
was also evaluated [68]. Women who underwent one
natural-IVF cycle with human chorionic gonadotropin to
induce ovulation were compared with women who
underwent one natural-IVF cycle with 25 mg/day CC for
almost 7 days. Women who used CC presented a significantly lower premature ovulation rate in comparison to
those who did not use it and the transfer rate was higher
among the CC group in comparison to women who did
not use CC. Clinical pregnancy rates were not significantly different between groups.
Another low-cost strategy is the transfer of a single
embryo. A Japanese-based study [69] assessed a cohort
of more than 7,000 women who received a singleembryo transfer according to age (≤29, 30–34, 35–39,
40–44, and ≥ 45 years) who performed 20,244 cycles
with a CC stimulation or natural-IVF cycle. Fertilization
(80.3%) and cleavage (91.1%) rates were not significantly
different among different age groups; however, overall
live birth rate decreased as age increased, and was no
higher than 1% in women aged 45 years or older. The
results showed that single embryo transfer could be a
strategy to reduce the cost of ART cycles.
Lopez-Regalado and co-workers [70] evaluated the
pregnancy rate with single embryo transfer versus
double embryo transfer among women under 38 years
old. The cumulative live birth delivery rate in the single
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embryo transfer group was similar to the women who
received double embryo transfer. Additionally, multiple
gestations were significantly lower in the group who was
treated with single embryo transfer than the other group
(0% vs. 26.4%; P < .05). Rate of implantation, cumulative
pregnancy rates per transfer, and cumulative live birth
delivery were similar among both groups. Similar results
were obtained in other settings [71,72]. In a recent
Cochrane review [73], the policy of single embryo transfer versus two embryo transfer was evaluated regarding
pregnancy rates. The authors concluded that if a single
fresh embryo is transferred, it is associated with a lower
live birth rate than double embryo transfer. Nevertheless, they also observed no significant differences when
single and double embryo transfer re compared regarding
cumulative the live birth rate with repeated single embryo
transfer, involving either two cycles of fresh single versus
one cycle of fresh single embryo followed by one frozen
single embryo in a natural or hormone-stimulated cycle.
Furthermore, it was observed that single embryo transfer
was linked to lower rates of multiple pregnancies which it
is important in baby survival and cost of use of the intensive care unit. However, the evidence is related to young
women without a poor prognosis.
Some years ago, a very low-cost ART procedure was
reported in which the gametes and embryos were incubated in a capsule in the woman’s vagina, thereby avoiding the use of expensive and complex laboratory. This
procedure resulted in adequate pregnancy rates of 19%
per cycle [74].
In this vein, a recent case-series report [75] described
the results of a pilot trial that involved a simplified laboratory method for human IVF. The described system
reproduces the atmospheric and culture conditions for
fertilization and pre-implantation embryogenesis, with
no need for a culture chamber with gases. Using the described culture system, 8 out of 23 embryos implanted,
one miscarried at eight weeks of gestation, and seven babies were born.
This simplified system could be incorporated worldwide to improve the capacity of offering ART at affordable cost in low-resource settings. There is no doubt
that this strategy does not resolve all the issues involved
in low-cost ART; however, it is a big step forward to
help services to implement ART at affordable cost in
low-income settings. The authors estimated that the first
cost of a single IVF cycle using these methodologies and
protocols must be less than 200 € [76].
Comments

In developing countries and poor-resource settings, infertility care and treatment that includes access to ART
at low cost or at least at affordable costs for the underprivileged segments of society is a neglected RH issue in
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public health in most countries. Services are mainly
available in the private sector at a high cost for the majority of the population [33,50,61]. Frequently, health authorities and governments justify this neglected health
issue and the lack of infertility services based on the fact
that there are other urgent, life-threatening health problems to consider [55]. This suggests that many policymakers are not aware of the profound implications of
infertility in the lives of individuals, couples, and families. Furthermore, in some settings, when unattended,
this health issue may become a source of discrimination,
abandonment, and violence, particularly for women.
Even in some settings in developed countries, for lowincome populations like Latinos and African-American
descendants in the United States (US) [77] or migrants
in the European Union [78], infertility diagnosis and
treatment including ART is a neglected RH issue. As an
example of this inequity, a US survey [79,80] evaluated
more than 4,000 couples to assess the likelihood of seeking an infertility evaluation and infertility treatment.
Among those seeking an evaluation, only 50% reported
they had undergone any treatment. Low income, employment status, and non-white ethnicity were strongly
correlated with the possibility of not seeking treatment;
among those who received treatment, only a small proportion was treated with ART.
ART is an excellent solution for many infertile couples
who cannot conceive the desired child by other treatments. High-quality ART procedures at no cost for patients or at an affordable cost to the underprivileged
segment of the society is a moral and social obligation of
governments that have promised to improve and provide
RH services that are accessible to most sectors of the
population [54]. Twenty years have elapsed from United
Nations International Conference on Population and Development [56] and it is necessary to take initiatives to
offer treatments to infertile couples that include ART
procedures, improved access to the underprivileged
population, and the guarantee of well-equipped and
competently staffed infertility centers.
The lack of ART services at low or affordable cost increases the practice of couples seeking these procedures
outside their country of residence. A new phenomenon of
cross-border reproductive care can be observed worldwide, and many questions are emerging, mainly regarding
whether patients traveling abroad for ART procedures are
at any risk and if there is a really cost-benefit result. In
addition, it is not clear whether the healthcare professionals (HCPs) who offer this kind of service advise potential patients of the real pregnancy rates, complications,
offspring risks, or of the availability of gamete donors and
surrogate mothers, among other thing [81].
The fact that there is a respectable body of research
showing the effectiveness of low-cost technology with
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the aim of facilitating the inclusion of ART in restrictedresource settings does not guarantee the implementation
of these strategies in infertility services. There seems to
be a gap between the development of low-cost ART
technology and the use of these strategies in a clinical
context. The results of recent research on the new lowcost and simplified ART system for culturing gametes
without the needs of a sophisticated laboratory [76] are
encouraging, because this work addresses a fundamental
obstacle for millions of couples worldwide, namely access
to ART at very low or at least affordable cost [77,82]. It is
obvious that further studies are needed to validate these
early results and to replicate them in different settings. As
stated, it is necessary to evaluate the real cost, mainly in
relation to hidden costs (personnel and infrastructure)
[82]; however, any reduction in cost will be a great step for
many couples.
The introduction of these technologies requires a specialized, organized medical and paramedical staff; a
minimum of infrastructure within the health system—regarding the supply of materials and improvement in
existing services—is necessary. Moreover, patients and
staff need to interact with a cooperative understanding.
HCPs need to explain clearly the specific characteristics
of the treatment, the real possibilities of pregnancy, and
potential risks to their patients, and must respect cultural and religious beliefs. Patients, on the other hand,
need to follow the medication scheme and the intricate
rules of these procedures carefully.
Given the magnitude of the problem—the number of
people all over the world who suffer from infertility, the
impact infertility has on people’s lives, and that ART is
presently out of the reach for the majority of those who
need it—it is legitimate to question the extent to which
initiatives have to be carried out for these procedures to
become part of national infertility policies. This is an
issue for each country to resolve. However, as Fathalla
et al. [83] stated almost a decade ago, it is time to cross
the boundary from talking and writing to taking action.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
LB and MYM participated in the design and writing of the manuscript and
also approved the final manuscript. Both authors read and approved the
final manuscript.
Received: 7 July 2014 Accepted: 1 September 2014
Published: 8 September 2014
References
1. Greenhall E, Vessey M: The prevalence of subfertility: a review of the
current confusion and a report of two new studies. Fertil Steril 1990,
54(6):978–983.
2. World Health Organization: Infertility: A Tabulation of Available Data on
Prevalence of Primary and Secondary Infertility. In Geneva Programme on
Maternal and Child Health and Family Planning. Division of Family Health.
Geneva: World Health Organization; 1991.

Bahamondes and Makuch Reproductive Biology and Endocrinology 2014, 12:87
http://www.rbej.com/content/12/1/87

3.

4.
5.
6.

7.

8.

9.
10.
11.
12.

13.
14.

15.

16.

17.
18.
19.
20.

21.
22.
23.
24.

25.
26.
27.

28.

29.
30.

Lunenfeld B, Van Steirteghem A: Infertility in the third millennium:
implications for the individual, family and society: condensed meeting
report from the Bertarelli Foundation’s second global conference.
Hum Reprod Update 2004, 10(4):317–326.
Larsen U: Research on infertility: which definition should we use?
Fertil Steril 2005, 83(4):846–852.
Rutstein SO, Iqbal HS: Infecundity, Infertility, and Childlessness in Developing
Countries. Geneve, Switzerland: DHS Comparative Reports, WHO; 2004.
Boivin J, Bunting L, Collins AJ, Nygren GK: International estimates of infertility
prevalence and infertility treatment seeking: potential need and demand
for infertility medical care. Hum Reprod 2007, 22(6):1506–1512.
Ombelet W: Reproductive healthcare systems should include accessible
infertility diagnosis and treatment: an important challenge for resource
poor countries. Int J Gynaecol Obstet 2009, 106(2):168–171.
Leke RJ, Oduma JA, Bassol-Mayagoitia S, Bacha AM, Grigor KM: Regional
and geographical variations in infertility: effects of environmental,
cultural, and socioeconomic factors. Environ Health Perspect 1993,
101(Suppl 2):73–80.
Daniluk J: infertility: intrapersonal and interpersonal impact. Fertil Steril
1988, 49(6):982–990.
Daniels K: Management of the psychosocial aspects of infertility. Aust NZJ
Obstet Gynecol 1992, 32(1):57–61.
Langridge P: Children are not just miniature adults. Nurs Times 2005,
101(10):47.
Lampic C, Svanberg AS, Karlström P, Tydén T: Fertility awareness,
intentions concerning childbearing, and attitudes towards parenthood
among female and male academics. Hum Reprod 2006, 21(2):558–564.
Dyer SJ: The value of children in African countries: insights from studies
on infertility. J Psychosom Obstet Gynaecol 2007, 28(2):69–77.
Holton S, Fisher J, Rowe H: To have or not to have? Australian women’s
childbearing desires, expectations and outcomes. J Pop Res 2011,
28(4):353–379.
Roberts E, Metcalfe A, Jack M, Tough SC: Factors that influence the
childbearing intentions of Canadian men. Hum Reprod 2011,
26(5):1202–1208.
Peterson BD, Pirritano M, Tucker L, Lampic C: Fertility awareness and
parenting attitudes among American male and female undergraduate
university students. Hum Reprod 2012, 27(5):1375–1382.
Menning B: The emotional needs of infertile couples. Fertil Steril 1980,
34(4):313–319.
Shapiro C: Infertility and Pregnancy Loss. San Francisco: Jossey-Bass; 1993.
Sandelowski M: Without a child: the world of infertile women. Health Care
Women Int 1988, 9(3):147–161.
Kraft AD, Palombo J, Mitchell D, Dean C, Meyers S, Schmidt AW: The
psychological dimensions of infertility. Am J Orthopsychiatry 1980,
50(4):618–628.
Seibel MM, Taymor ML: Emotional aspects of infertility. Fertil Steril 1982,
37(2):137–145.
Platt JJ, Ficher I, Silver MJ: Infertile couples: personality traits and self-ideal
concept discrepancies. Fertil Steril 1973, 24(12):972–976.
Elstein M: Effect of infertility on psychosexual function. Br Med J 1975,
3(5978):296–299.
Vassard D, Lund R, Pinborg A, Boivin J, Schmidt L: The impact of social
relations among men and women in fertility treatment on the decision
to terminate treatment. Hum Reprod 2012, 27(12):3502–3512.
Van Balen F, Trimbos-Kemper T, Verdurmen J: Perception of diagnosis and
openness of patients about infertility. Patient Educ Couns 1996, 28(3):247–252.
Greil AL: Infertility and psychological distress: a critical review of the
literature. Soc Sci Med 1997, 11(11):1506–1512.
Schmidt L: Social and psychological consequences of infertility and
assisted reproduction—what are the research priorities? Hum Fertil
(Camb) 2009, 12(1):14–20.
Read SC, Carrier ME, Boucher ME, Whitley R, Bond S, Zelkowitz P:
Psychosocial services for couples in infertility treatment: what do
couples really want? Patient Educ Couns 2014, 94(3):390–395.
The ESHRE Capri Workshop Group: Europe the continent with the lowest
fertility. Hum Reprod Updated 2010, 16(6):590–602.
Daar AS, Merali Z: Infertility and social suffering: the case of ART in
developing countries. In Current Practices and Controversies in Assisted
Reproduction. Edited by Vayena E, Rowe PJ, Griffin PD. Geneva, Switzerland:
World Health Organization; 2002:15–21.

Page 6 of 7

31. Dyer SJ, Abrahams N, Hoffman M, van der Spuy ZM: ‘Men leave me as I
cannot have children’: women’s experiences with involuntary
childlessness. Hum Reprod 2002, 17(6):1663–1668.
32. Van Balen F, Gerrits T: Quality of infertility care in poor-resource areas and
the introduction of new reproductive technologies. Hum Reprod 2001,
16(2):215–219.
33. Van Balen F: The psychologization of infertility. In Infertility Around the
Globe. Edited by Inhorn MC, van Balen F. London: University of California
Press; 2002:79–98.
34. Widge A: Sociocultural attitudes towards infertility and assisted
reproduction in India. In Current Practices and Controversies in Assisted
Reproduction. Edited by Vayena E, Rowe PJ, Griffin PD. Geneva, Switzerland:
World Health Organization; 2002:60–74.
35. Araoye MO: Epidemiology of infertility: social problems of the infertile
couple. West Afr J Med 2003, 22(2):190–196.
36. Ombelet W, Cooke I, Dyer S, Serour G, Devroey P: Infertility and the
provision of infertility medical services in developing countries.
Hum Reprod Update 2008, 14(6):605–621.
37. Dhont N, van de Wijgert J, Coene G, Gasarabwe A, Temmerman M: ‘Mama
and papa nothing’: living with infertility among an urban population in
Kigali, Rwanda. Hum Reprod 2011, 26(3):623–629.
38. Brkovich AM, Fisher WA: Psychological distress and infertility: forty years
of research. J Psychosom Obstet Gynaecol 1998, 19(4):218–228.
39. Inhorn MC: Right to assisted reproductive technology: overcoming infertility
in low-resource countries. Int J Gynaecol Obstet 2009, 106(2):172–174.
40. Van Balen F, Bos HMW: The social and cultural consequences of being
childless in poor-resources areas. Facts Views Vis Obgyn 2009, 1(2):106–121.
41. Hammarberg K, Kirkman M: Infertility in resource-constrained settings:
moving towards amelioration. Reprod Biomed Online 2013, 26(2):189–195.
42. Blackwell RE, Hammond KR, Steinkampf MP: A one year experience with a
capitated health care plan for infertility. Fertil Steril 2001, 75(4):749–753.
43. Luna F: Assisted reproductive technology in Latin America: some ethical
and sociocultural issues. In Current Practices and Controversies in Assisted
Reproduction. Edited by Vayena E, Rowe PJ, Griffin PD. Geneva, Switzerland:
World Health Organization; 2002:31–40.
44. Makuch MY, Petta CA, Osis MJ, Bahamondes L: Low priority level for
infertility services within the public health sector: a Brazilian case study.
Hum Reprod 2010, 25(2):430–435.
45. Makuch MY, SimôniadePadua K, Petta CA, Duarte Osis MJ, Bahamondes L:
Inequitable access to assisted reproductive technology for the
low-income Brazilian population: a qualitative study. Hum Reprod 2011,
26(8):2054–2060.
46. Makuch MY, Bahamondes L: Barriers to access to infertility care and
assisted reproductive technology within the public health sector in
Brazil. Facts Views Vis Obgyn 2012, 4(4):221–226.
47. Steptoe PC, Edwards RG: Birth after the reimplantation of a human
embryo. Lancet 1978, 2(8085):366.
48. Vayena E, Peterson HB, Adamson D, Nygren KG: Assisted reproductive
technologies in developing countries: are we caring yet? Fertil Steril 2009,
92(2):413–416.
49. Soullier N, Bouyer J, Pouly JL, Guibert J, Rochebrochard E: Estimating the
success of an in vitro fertilization programme using multiple imputation.
Hum Reprod 2008, 23(1):187–192.
50. Johnson MH, Everitt BJ: Essential Reproduction. Oxford: Blackwell Sciences
Ltd.; 2000.
51. Serour GI: Reproductive and sexual health rights: 15 years after the
International Conference on Population and Development. Int J Gynaecol
Obstet 2009, 106(2):99–101.
52. Obermeyer CM: The consequences of female circumcision for health and
sexuality: an update on the evidence. Cult Health Sex 2005, 7(5):443–461.
53. World Health Organization: Infections, pregnancies and infertility:
perspectives on prevention. Fertil Steril 1987, 47(6):944–949.
54. Nachtigall RD: International disparities in access to infertility services.
Fertil Steril 2006, 85(4):871–875.
55. United Nations: Report of the International Conference on Population and
Development, Cairo, Egypt, 5–13 September 1994. New York: United Nations
Population Fund; 1995. E.95.XIII.18.
56. Nations U: The Millennium Development Goals. New York: United Nations; 2000.
57. Vayena E, Rowe PJ, Griffin PD: Current practices and controversies in
assisted reproduction. In Report of a Meeting. Geneva, Switzerland: World
Health Organization; 2002:383–385.

Bahamondes and Makuch Reproductive Biology and Endocrinology 2014, 12:87
http://www.rbej.com/content/12/1/87

58. Hovatta O, Cooke I: Cost-effective approaches to in vitro fertilization:
means to improve access. Int J Gynaecol Obstet 2006, 94(3):287–291.
59. Ombelet W, Campo R: Affordable IVF for developing countries. Reprod
Biomed Online 2007, 15(3):267–265.
60. Gerrits T: Biomedical infertility care in low resource countries: barriers
and access. Facts Views Vis Obgyn Monog 2012, 2:1–6.
61. European Society for Human Reproduction (ESHRE): Task Force Developing
Countries and Infertility. In http://www.eshre.eu/Specialty-groups/TaskForces/Task-Force-Developing-Countries-and-Infertility. (10 May 2014, date
last accessed).
62. Okonofua FE: The case against new reproductive technologies in
developing countries. Br J Obstet Gynaecol 1996, 103(10):957–962.
63. Hamberger L, Janson PO: Global importance of infertility and its
treatment: role of fertility technologies. Int J Gynaecol Obstet 1997,
58(1):149–158.
64. Kawachiya S, Segawa T, Kato K, Takehara Y, Teramoto S, Kato O: The
effectiveness of clomiphene citrate in suppressing the LH surge in the
minimal stimulation IVF protocol. Fertil Steril 2006, 86(Suppl. 2):S412.
65. Teramoto S, Kato O: Minimal ovarian stimulation with clomiphene citrate:
a large-scale retrospective study. Reprod Biomed Online 2007,
15(2):134–148.
66. Allersma T, Farquhar C, Cantineau AE: Natural cycle in vitro fertilisation
(IVF) for subfertile couples. Cochrane Database Syst Rev 2013, 8, CD010550.
67. Aleyamma TK, Kamath MS, Muthukumar K, Mangalaraj AM, George K:
Affordable ART: a different perspective. Hum Reprod 2011,
26(12):3312–3318.
68. von Wolff M, Nitzschke M, Stute P, Bitterlich N, Rohner S: Low-dosage
clomiphene reduces premature ovulation rates and increases transfer
rates in natural-cycle IVF. Reprod Biomed Online 2014, 29(2):209–215.
69. Kato K, Takehara Y, Segawa T, Kawachiya S, Okuno T, Kobayashi T, Bodri D,
Kato O: Minimal ovarian stimulation combined with elective single
embryo transfer policy: age-specific results of a large, single-centre,
Japanese cohort. Reprod Biol Endocrinol 2012, 10:35.
70. López-Regalado ML, Clavero A, Gonzalvo MC, Serrano M, Martínez L, Mozas
J, Rodríguez-Serrano F, Fontes J, Castilla JA: Randomised clinical trial
comparing elective single-embryo transfer followed by single-embryo
cryotransfer versus double embryo transfer. Eur J Obstet Gynecol Reprod
Biol 2014, 178(7):192–198.
71. Ercan CM, Kerimoglu OS, Sakinci M, Korkmaz C, Duru NK, Ergun A:
Pregnancy outcomes in a university hospital after legal requirement for
single-embryo transfer. Eur J Obstet Gynecol Reprod Biol 2014,
175(4):163–166.
72. Chai J, Yeung TW, Lee VC, Li RH, Lau EY, Yeung WS, Ho PC, Ng EH: Live
birth rate, multiple pregnancy rate, and obstetric outcomes of elective
single and double embryo transfers: Hong Kong experience. Hong Kong
Med J 2014, 20(2):102–106.
73. Pandian Z, Marjoribanks J, Ozturk O, Serour G, Bhattacharya S: Number of
embryos for transfer following in vitro fertilisation or intra-cytoplasmic
sperm injection. Cochrane Database Syst Rev 2013, 7, CD003416.
74. Frydman R, Ranoux C: INVO: a simple, low cost effective assisted
reproductive technology. Hum Reprod ESHRE Monographs 2008, 1:85–89.
75. Van Blerkom J, Ombelet W, Klerkx E, Janssen M, Dhont N, Nargund G,
Campo R: First births with a simplified culture system for clinical IVF and
embryo transfer. Reprod Biomed Online 2014, 28(3):310–320.
76. Ombelet W: The Walking Egg Project: Universal access to infertility care - from
dream to reality. Facts Views Vis Obgyn 2013, 5(2):161–175.
77. Henne MB, Bundorf MK: Insurance mandates and trends in infertility
treatments. Fertil Steril 2008, 89(1):66–73.
78. van Rooij FB, van Balen F, Hermanns JM: Migrants and the meaning of
parenthood: involuntary childless Turkish migrants in The Netherlands.
Hum Reprod 2006, 21(7):1832–1838.
79. Kessler LM, Craig BM, Plosker SM, Reed DR, Quinn GP: Infertility evaluation
and treatment among women in the United States. Fertil Steril 2013,
100(4):1025–1032.
80. Ethics Committee of American Society for Reproductive Medicine:
Cross-border reproductive care: a committee opinion. Fertil Steril 2013,
100(3):645–650.
81. Ombelet W: Is global access to infertility care realistic? The Walking Egg
Project. Reprod Biomed Online 2014, 28(3):267–272.

Page 7 of 7

82. Johnson MH, Cohen J, Grudzinskas G: Accessible and affordable IVF: is
Bob Edwards’ dream about to become reality? Reprod BioMed Online
2014, 28(3):265–266.
83. Fathalla MF, Sinding SW, Rosenfield A, Fathalla MMF: Sexual and
reproductive health for all: a call for action. Lancet 2006,
368(9552):2095–2100.
doi:10.1186/1477-7827-12-87
Cite this article as: Bahamondes and Makuch: Infertility care and the
introduction of new reproductive technologies in poor resource
settings. Reproductive Biology and Endocrinology 2014 12:87.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

