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INTRODUCTION

Consumption of fertility treatments are unlike any other medical 
intervention. This claim is made on the basis of the nature of the intended 
outcome achieved through consuming fertility treatments – namely a live 
birth – compared with the desired outcome normally attributed to consuming 
healthcare of improved health. Grossman previously described the demand 
for medical care as a derived demand because consumption of medical care 
is derived from a demand for improved health and the benefi ts that improved 
health can off er. 1 In the framework of Grossman it is possible to suggest that 
the consumption of fertility treatments is also a derived demand derived from 
the desire of couples to have children and build families. 

Because the goal of consuming fertility treatments is to achieve a child, then 
demand for fertility treatments are likely infl uenced by factors other than 
simply being infertile. In fact, demand for children measured using fertility 
rates are known to be infl uenced by a range of economic and social factors . 2,3

Because of this the demand for fertility treatments such as in-vitro fertilisation 
(IVF) and intracytoplasmic sperm injection (ICSI) can be compounded by 
prevailing economic conditions known to infl uence the demand for children. 

The valuation of benefi ts derived from fertility treatments is also likely to 
diff er from all other medical interventions. Increasingly the tendency for 
health economists and policy analysts is to value outcomes using quality-
adjusted life years (QALY). Although QALYs are valid for valuing most health 
technologies, when applied to fertility treatments they may undervalue 
outcomes because of the potentially large externality attributed to creating 
human life through the consumption of healthcare. Furthermore, in light 
of the increasing proportion of children conceived from fertility treatments 
every year policy analysts are starting to view assisted reproduction policy in 
the context of population policy which might suggest that a fundamentally 
diff erent way for valuing treatment outcomes is requir ed.4

The economics of fertility treatments and the resulting live births are a 
complex area often neglected by mainstream health economists. This is 
surprising if we consider the nature of fertility treatment outcomes measured 
in terms of live births and unique opportunities for assessing the impact of 
fertility technology on health systems and society. It is hoped that the work 
described here will fi ll a void in the literature regarding the economics of 
fertility and address some important questions that can aid decision-makers 
regarding resource allocation decisions. 

1
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Infertility burden of disease
Prevalence estimates for infertility vary considerably depending on a range of 
factors. For example, the defi nition of infertility used in diff erent population 
surveys is known to infl uence prevalence estima tes.5 Furthermore, because 
prevalence estimates can vary by age and geography refl ecting underlying 
population dynamics and prevalence of sexually transmitted diseases that 
cause infertility, the choice of location for conducting a study can possibly 
infl uence the fi ndings. 

In the development of Clinical Guidelines for people with fertility problems the 
National Institute for Health and Clinical Excellence (NICE) in the UK briefl y 
reviewed infertility prevalence. The NICE report suggests that 1 in 7 couples in 
the UK are aff ected by inferti lity.6 Subsequent to this review an investigation 
of prevalence estimates derived from population based surveys involving more 
than 50,000 participants suggested that current infertility during the preceding 
12-months ranges between 3.5% and 16.7% with a median o f 9%).7 Despite high 
prevalence, the proportion of infertile couples seeking advice and ultimately 
pursuing treatment is likely less th an 50%.7 The diff erence between prevalence 
fi gures and utilisation refl ects a range of cultural, economic, religious, physical 
and psychological barriers to pursuing treatment.8

For infertile couples, aside from often being childless, infertility can also 
impair quality of life (QoL) and cause social stigma.8 Several studies have 
explored the issue of QoL and infertility, often with mixed results, but clearly 
a trend showing impaired QoL in many diff erent s ettings.9 Furthermore, there 
appears to be a trend towards increased social pressure and impaired QoL for 
women compared with male partners, and that the eff ect might be sustained 
for many years after failing to conceive u si ng  IVF.10,11,12 Utilisation of fertility 
treatments has also been shown to improve the QoL of couples, even when 
failing to achieved a live birth. This might suggest that attempting fertility 
treatment even when unsuccessful off ers a sense of closure for couples having 
attempted all reasonable options for achieving a child. 

Access to aff ordable treatments
Despite high prevalence rates and a lifelong condition for many couples 
(i.e. childlessness), fertility treatments are often plagued by limited 
reimbursement. The high cost of most assisted reproductive technology (ART) 
procedures suggests reimbursement for services is an important element to 
ensure deliv ery of care.13 Several investigations have previously described 
the relationship between ART reimbursement and the annual number of 
treatment cycles per million  i nh abitants.14,15,16
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In 2007 a survey conducted for the International Federation of Fertility 
Societies (IFFS) of 57 countries indicated that only six of the countries 
surveyed provide ‘complete’ fer tility coverage.17 The majority of countries 
reported in the survey were classifi ed as either partial or no coverage. Based 
on the reimbursement classifi cation of ‘complete’ or ‘partial’ assigned by 
Jones and Cohen the relationship between annual IVF/ICSI cycle volumes 
per million inhabitants in each coun try are shown in Figure 1. As depicted 
in Figure 1 there is a decreased trend in cycle volumes for countries with 
‘partial’ reimbursement (shaded area) compared to those with ‘complete’ 
reimbursement. 

The availability of voluntary insurance is also known to infl uence success 
rates (i.e. live births) where states without mandates have higher success in 
comparison to those with mandate i nsurance coverage.18 Investigations have 
also revealed that diff erent reimbursement systems can infl uence the manner 
in which ART is delivered. A comparison of public and private clinics has 
shown that private clinics have higher multiple pregnancy rates compared 
with those in  the public market.19 Increased multiple pregnancy rates are 
thought to refl ect the need of private clinics to achieve higher success rates, 
therefore transferring an increased number of embryos and exposing patients 
to the risk of higher twin and triplet pregnancy rates. 

Figure 1  Relationship between level of reimbursement (e.g. complete or partial) and annual 
cycle volumes per million inhabitants
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Note:  ‘complete’ and ‘partial’ indicates the level of fertility treatment reimbursement in 
each country as defi ned by Jones and Cohen (2007). Shaded area represents countries 
with partial reimbursement.
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IVF Rationing – the inconvenient truth
Rationing is an unavoidable fact in any health service as the demand for medical 
treatment outstrips the available resources to provide all required services. 
Faced with fi nite resources few would dispute the need to ration healthcare; 
though challenges remain regarding the optimal approach for doing so (New, 
1996). Because infertility is often viewed as a low health priority and ART 
treatments are often contentious, it has been suggested that fertility treatments 
may experience a disproportionate  am ou nt of rationing.21,22,23 Because of the 
need to ration fertility treatments in many health services, developing eligibility 
criteria for rationing has become a complex balance between clinical and social 
characteristics in an eff ort to opt im ise societal welfare.24,25

Several studies have investigated why payers often don’t fund treatments 
such as IVF and ICSI. The principle reason is often based on the view that 
infertility is not an illness, rather it is a lifestyle choice brought about by 
de laying natural fertility.26 The second most common advanced is that the 
technology is too expensive. In contrast with reimbursement policy in many 
countries, survey data collected across Europe suggests that public support 
for reimbursing fer tility treatments is high.27

It has also been suggested by Devlin and Parkin that fertility treatments might 
be incompatible with health services, therefore explaining the limited  funds 
often made available.28 If the principle goal of a health service is to provide 
health then the principle outcome achieved using fertility treatments i.e. 
live births, might not fi t within the goals of the health service. If fertility 
treatments are incompatible with health services then it might be feasible to 
position the desired treatment outcome of live births into a diff erent context 
rather than simply placing infertility into a health context. This would likely 
require diff erent methods for valuing outcomes taking into consideration the 
broader impact and externalities of the technology. 

Valuing fertility treatment outcomes
To aid healthcare priority-setting and decision-making technology appraisal 
agencies such as the National Institute for Health and Clinical Excellence 
(NICE) in the UK prefer outcomes measured using a common metric so 
that outcomes can be compared across  di ff  erent health conditions.29,30,31

Increasingly quality-adjusted life years (QALYs) are being adopted by many 
national decision-making authorities and technology appraisal groups 
because of its ability to facilitate comparisons  ac ross diff erent disease 
areas.29,31 While QALYs are useful in most healthcare settings, their use for 
valuing fertility treatments is problematic because the outcome of interest, to 
obtain a child, is not readily comparable with most health outcomes achieved 
through the health service. 



Chapter 1

13

The QALY was developed to refl ect both mortality and morbidity using 
patient preference for diff erent heal th conditions in a single metric.32 In 
this respect the QALY as it is commonly applied is only applicable to the 
individual experiencing the health condition being investigated. In the case 
of infertility this would include the QALYs of the infertile couple. In this 
context it is important to recognise that infertility infl uences both persons 
in a relationship, although only one person may be infertile. This refl ects the 
externality of infertility which can impact a person that is not infertile if their 
partner is unable to have a child. However, in its present form the QALY can’t 
be used for valuing ‘lives gained’ attributed to using reproductive treatments. 
Therefore, economic evaluations of fertility treatments using QALYs can 
only be used to refl ect changes in health state of the couple undergoing 
treatment and not those of the future child. Even in these circumstances 
measuring QALY changes in both the male and female may represent double 
counting as the QALY is not specifi cally designed to measure the externality 
of a health condition on another person. Because the positive and negative 
externalities attributable to producing a child with fertility treatments is 
likely to be signifi cant, it would seem that valuing fertility treatments solely 
in QALY terms applied to an infertile individual would likely undervalue the 
technology. Pursuing such an approach would completely ignore assigning 
any value to the child produced by using fertility treatments. 

An alternative approach for valuing fertility treatment outcomes might be 
to use willingness to pay (contingent valuation). Willingness to pay (WTP) 
is considered a stated preference approach for valuing benefi ts because 
individuals are asked to state how much they are willing to pay for a 
particular benefi t, while taking into consideration what they are willing to 
give  up to obtain a particular benefi t.33 There are several reasons why WTP 
might be ideally suited for valuing fertility benefi ts. Firstly, it is founded in 
welfare economics where values are assigned by individuals to both market 
and non-market goods based on the maximum that individuals are willing 
to pay for particular commodities. Secondly, while achieving a baby is the 
main goal of fertility treatment, other non-health benefi ts such as provision 
of information and the actual process of treatment that are also important. 
These treatment attributes might not always be captured using utility 
measures and are likely  more suitable for valuing with WTP.34 Thirdly, WTP 
can adopt a global perspective with respect to benefi ts and consider a range of 
futur e costs and changes in productivity.33 Because of this broader perspective 
it might be possible to capture some of the externality associated with live 
births achieved using ART. 

Several investigations have attempted to estimate the societal value of ART 
us in g willingness to pay (WTP) studies.34,35 A study reported by Ryan sought 
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to establish the value placed on IVF using the known treatment attributes that 
included live births adjusted for success probability, psychological outcomes, 
and convenience benefi t. Based on the product attributes of IVF, study 
participants assigned a societal value to IVF of £5,000 per cycle. Because IVF 
benefi ts exceeded per cycle costs of £2,700, the societal benefi ts of treatment 
exceeded societal costs. Based on the surplus societal benefi ts associated with 
IVF the author suggested that public provision of IVF should be encouraged. 

In many respects the WTP approach would seem appropriate for valuing 
fertility treatment outcomes. However, there are some weaknesses to consider. 
Because fertility success is on average achieved in only 25% of those treated, 
the ability to answer WTP questions regarding access to treatment requires 
individual to understand success probabilities. Furthermore, because the result 
of failing fertility treatment is the possibility of a lifetime of childlessness, 
it is likely that infertile individuals are unable to adequately assign a value 
to both the positive and negative benefi ts of not being able to have children. 
Furthermore, WTP is really concerned with the value that an ‘individual’ 
assigns to treatment benefi ts. In this case an infertile person assigns a value 
to the possible consequences of achieving a live birth. Because it is based on 
the values assigned by the ‘individual’ it is questionable whether this approach 
fully captures the externality of the live birth and how society may assign value 
to this child. After all it is the value assigned by the infertile person, however 
the value assigned to this child is likely to diff er depending on who is assigning 
value of the child and the perspective applied in their valuation. 

The societal benefi ts of ART conceived children are seldom considered in the 
debate concerning ART. However, with an increasing proportion of children 
born every year from ART, previous claims regarding the economic benefi ts of 
ART conceived children are likel y to become more salient in the future.36,37,38 As 
described earlier, the outcomes attributed to fertility treatments are diff erent 
than those normally desired from consuming medical care. Because the 
outcomes are entirely diff erent this might suggest separate demand curves 
exist for “good health” and a child because they are entirely diff erent outputs 
obtained through the consumption of medical treatments. Because demand 
for “good health” and demand for a child are diff erent outputs this would also 
suggest the need for diff erent evaluation methods, therefore it may not be 
appropriate to subject ART to typical healthcare evaluations such as QALYs. 

Patient costs and consumer response
When faced with out of pocket costs for fertility treatments there are limited 
options to couples desiring a child. Many couples can aff ord the costs of 
between $4,000 and $12,000 per fresh treatment cycle for an attempt that 
will off er them an appro ximate 25% chance of conceiving a child.39 For others 
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the costs are too high and they are unable to aff ord treatment or will withdraw 
from trea tm ent after a limited number of attempts.40,41

When couples are faced with high fertility treatment costs they may pursue 
treatment in foreign countries where the costs of care are often much cheaper 
giv ing rise to cross-border reproductive care.42 In some instances foreign 
clinics are known to promote services in foreign countries to attract would 
be couples to travel abroad for care. For many couples cross border treatment 
is a realistic option to obtain treatment at a much lower cost than they could 
if treated at home. It is also worth noting that reproductive tourism does not 
occur exclusively because of cost issues. In many instances couples will travel 
overseas to avoid waiting lists or to access procedures not available in their 
home country. 

Although cross border reproductive treatment is a viable solution for many 
couples, it is not achieved without its specifi c impact. For example, couples 
may travel abroad and have a greater number of embryos transferred than is 
necessary resulting in a multiple birth pregnancy which are more prone to 
premature delivery. Obviously the costs associated with the more complex 
multiple pregnancy and the resulting twins or triplets will then have to be 
paid for by their home country. 

Value for money in fertility treatments
The need to optimise outcomes with limited resources is a common feature 
of medicine in the 21st century. The need for effi  ciency should be especially 
relevant for the delivery of fertility treatments because of high treatment 
costs, limited public funding in many health services, and couples often 
having to pay out of pocket for treatment. In light of the importance of 
achieving fertility outcomes with the scarce healthcare resources available, 
economic evaluations are increasingly conducted on fertility treatments to 
inform resource allocation decisions. 

To date the majority of economic evaluations in fertility care have focused 
on the relative cost-eff ectiveness between diff erent treatment options with 
considerable attention given to the choice of gonadotrophin used to s timulate 
ovaries in IVF and ICSI procedures.6 The volume of studies investigating 
gonadotrophins in economic evaluations refl ects both the high proportion 
of costs represented by gonadotrophins in the overall costs of treatment, 
and the necessity for pharmaceutical manufacturers to perform economic 
evaluations to support product reimbursemen.  39 In contrast with most other 
economic evaluations, the outcome of interest used in the denominator of 
the cost-eff ectiveness ratio is often the ‘cost per live birth’ or ‘cost per ongoing 
pregnancy’ for the diff erent treatment options available. 
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In coming years economic evaluations are likely to remain focused on the cost-
eff ectiveness of gonadotrophins. This is attributed to several new product 
launches expected in this area which includes long-acting gonadotrophins 
and a move towards  low dose gonadotrophin stimulation protocols.43 

Research aims of thesis 
The body of research described in this thesis is categorised into three parts. 

Part I considers the importance of costs faced by consumers in order to access 
fertility treatments and specifi cally IVF and ICSI. This was assessed using 
a novel qualitative method for exploring public interest in IVF treatments 
and in particular considers changes in the interest level associated with the 
costs of fertility treatment over time. The methodology is still exploratory 
but uses Google internet search query data as a measure of public interest. 
Additionally, the role of costs faced by consumers was assessed in a price-
elasticity of demand assessment following changes to pub lic reimbursement 
for IVF and ICSI in Germany.44 Gaining an understanding of the responsiveness 
of consumers to co-payments is increasingly of interest within many health 
services that see passing more costs onto consumers as a way of saving money.

Part II considers the current funding environment for fertility treatments that 
often considers infertility to be a lifestyle disorder treated using expensive 
technology. Because aff ordability is often a barrier to public funding in 
many health services the research described in Part II seeks to address the 
aff ordability issue from a diff erent perspective. Namely, the investigations 
describe the development of a health investment model that takes into 
consideration a broader range of costs and benefi ts attributed to fertility 
treatment outcomes. This work goes beyond traditional economic evaluation 
studies of fertility treatments and considers the life course of the child that 
is conceived through IVF. Specifi cally the research will seek to establish the 
lifetime net tax contribution of an average child conceived using IVF and ask 
whether the public benefi t measured in future discounted net taxes can be 
used to justify public expenditure. 

In the early years of IVF, discussing the economic value of children would have 
likely been taken out of context. However, much has changed over the past 30 
years since IVF was fi rst introduced and issues regarding ageing populations 
and sustainability of public fi nances brough t  ab out by ageing have become 
more commonplace.45,46,47 Furthermore, the use of reproductive technology 
has become more common and in some countries children conceived using 
reproductive technologies account for an i nc reasing proportion of national 
births each year.36,48 This new awakening with respect to IVF technology 
has led some to question whether fertility treatments should be placed 
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in the context of population policy because of their small   but meaningful 
contribution to changing demography.4,49 Hence, the political and social 
environment in which fertility treatments are currently being delivered 
underscores the importance of the analyses described in this thesis assessing 
the impact that individuals can have on government public fi nances. 

Part III will apply traditional cost-eff ectiveness analysis to gonadotrophin 
treatments required for performing IVF. The cost attributed to IVF treatment can 
range considerably, however the drug costs – mainly consisting of gonadotrophins 
used to perform follicle stimulation – can often make up 25% of treatment costs. 
This represents one of the highest components of the IVF procedure next to clinic 
and doctor fees; therefore it represents one area where medical decision making 
can possibly infl uence cost-eff ectiveness and vice versa. 
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