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ABSTRACT
Introduction Infertility, a condition of the reproductive 
system, affects millions of individuals and couples 
worldwide. Despite infertility treatment’s existence, it is 
largely unavailable and inaccessible in low/middle- income 
countries (LMICs) due to the prohibitive costs compounded 
by an absence of financing. Previous systematic reviews 
have shown that there is scanty information in LMICs on 
out- of- pocket (OOP) payments for infertility treatment. 
This protocol outlines the methodological approach and 
analytical process to appraise the extent of economic 
burden due to payments for infertility care services in 
LMICs.
Method and analysis Using the Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses approach, we 
will primarily search for articles indexed in PubMed, Web 
of Science, Cumulative Index of Nursing and Allied Health 
Literature, EconLit and PsycINFO databases. Grey literature 
from relevant organisations’ virtual libraries shall also be 
searched. Backward and forward searches on the articles 
selected will also be done. Quantitative studies on infertility 
treatment costs from LMICs across the world regions within 
the last 20 years will be considered. The primary outcome 
of interest shall include OOP payments, catastrophic 
health expenditure and direct costs for infertility services. 
Conversely, informal payments and indirect costs related 
to infertility treatments shall be considered as secondary 
outcomes. Integrated quality Criteria for Review Of Multiple 
Study designs will be used to assess the quality of the 
studies included in the review. Meta- analysis shall be 
considered if sufficient studies identified are homogenous 
in characteristics. Also, the review shall analyse the 
average cost of infertility treatment against the respective 
countries’ economic indicators like gross domestic product 
per capita if data permit.
Ethics and dissemination Research and ethics approval 
will not be required given this will be a review of published 
articles on the subject. The findings shall be disseminated 
through publication in a peer- reviewed journal and 
presentation to the WHO and its partners.
PROSPERO registration number CRD42020199312.

BACKGROUND
Infertility is a condition of the reproductive 
system defined as the failure to achieve a 

clinical pregnancy after 12 months or more 
of regular unprotected sexual intercourse.1 
It is attributed to anomalies in either male 
or female reproductive systems, and in some 
cases, the cause may be unexplained.2 3 Infer-
tility is either primary or secondary, whereby 
primary infertility refers to situations where 
an individual has never achieved a clinical 
pregnancy while secondary infertility refers 
to situations where a clinical pregnancy has 
been achieved at least once before.1

Globally, infertility affects millions of indi-
viduals and couples. However, the estimates 
vary widely with some studies reporting as 
high as 120 million women,4 while others 
report lower estimates of about 48.5 million 
couples.5 The prevalence of infertility ranges 
between 8% and 12% worldwide, with 
relatively higher prevalence rates in less- 
developed countries/regions such as sub- 
Saharan Africa, South Asia, North Africa/
Middle East, and Central/Eastern Europe 

Strengths and limitations of this study

 ► This review will synthesise information on the eco-
nomic costs of infertility care for patients or consum-
ers in low/middle- income countries in accordance 
with the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses guidelines.

 ► The review will search journals from multidisci-
plinary fields and grey literature and will include 
non- English studies to optimise on the breadth of 
literature across all world regions.

 ► The review will show any potential correlation be-
tween the infertility costs and the context of the 
healthcare system and/or living standards in the 
respective countries.

 ► The results from this review will contribute to en-
hanced visibility and advocacy about the economic 
costs faced by individuals and couples with infertility.

 ► Heterogeneity of the studies and outcomes could 
limit the interpretation of the results reported.

http://bmjopen.bmj.com/
http://orcid.org/0000-0003-3157-4413
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and Central Asia.6 The geographical differences are influ-
enced by environmental, cultural and societal factors.7

Infertility can have significant public health, psycho-
logical and social consequences. It is associated with 
depression, anxiety, isolation, loss of control,8 violence, 
marital breakdown and divorce.9 In many pro- natalist 
societies, the infertility burden falls disproportionately 
on women, who are often marginalised, socially excluded 
and stigmatised.10

Treatment for infertility provides an opportunity for 
women and men to become parents. The evolution of 
assisted reproductive technology (ART) for the treat-
ment of infertile couples is considered an extraordinary 
restorative accomplishment throughout the world.11 
Many women and couples have been able to conceive 
due to the advancements in reproductive technology.12 
Access to diagnosis and treatment of infertility reduces 
social inequities and emotional difficulties.13 However, 
infertility treatment can be costly, time- consuming, stren-
uous and frustrating—or outright inaccessible in the first 
instance.14 15

In addition, there are marked disparities in avail-
ability, quality and delivery of infertility care services 
between developed and less- developed countries.16 
Despite the existence of ART for nearly three decades, 
it is either unavailable or inaccessible to most people in 
resource- poor countries.17–19 There is a growing need 
for infertility treatment such as in vitro fertilisation 
(IVF) in low/middle- income countries (LMICs), but the 
demand outstrips availability, and the costs are prohibi-
tive.17 20 Moreover, infertility in many resource- limited 
settings such as sub- Sahara Africa is often overlooked due 
to many competing health needs, as well as the relatively 
high fertility rates and large family sizes which may mask 
infertility in populations.21 As a result, in many LMICs, 
publicly funded infertility treatments are either limited 
or non- existent and are excluded from health insurance 
packages.22 The limited financial insurance for ART treat-
ments, although the associated high costs, implies that 
infertility is viewed as a condition underserving of finan-
cial assistance in LMICs.23

Consequently, the high cost of care borne by indi-
viduals is reported among the key barriers to accessing 
assisted reproduction services.24 In LMICs infertility 
services are generally accessed by the well- off, at mainly 
private health facilities.25 Accessibility of treatments such 
as IVF is limited to only those who can afford to pay out of 
pocket (OOP).26 Even among those who have the ability 
to pay, their willingness and financial ability to undergo 
multiple cycles of ART often depends on OOP payments 
incurred.27 However, due to the desire for a child, couples 
are often ready to make significant financial sacrifices 
often beyond their means.28 Couples are frequently 
willing to suffer catastrophic financial hardship instead of 
forgoing infertility care, resulting in negative economic 
consequences.29 Evidence suggests that in the absence of 
mechanisms for risk protection, OOP payments can push 
households into poverty.30

Despite evidence that infertility treatment can cause 
or exacerbate economic inequalities, public financing of 
fertility services is often neglected in LMICs.7 The lack of 
appropriate financial protection systems in LMICs could 
be linked to the fact that the majority of the economic 
studies of infertility have been conducted in high- income 
countries.31 This is perhaps because infertility treatment 
is more established, and there exist some mechanisms 
for financing.32 On the contrary, decision making on 
infertility in LMICs is constrained by the limited avail-
ability of reliable evidence regarding current needs.33 
Although specific costs may vary across countries based 
on laws, regulations and insurance coverage for assisted 
reproduction,34 a better understanding of the economic 
consequences of infertility is needed to inform financial 
protection policies in LMICs.

In 2012, Dyer and Patel35 conducted a systematic review 
of the economic impact of infertility in developing coun-
tries that found a significant risk of catastrophic payments 
due to infertility treatment costs borne by households. 
However, the review found that there was scanty informa-
tion on OOP and other economic data about infertility 
care in developing countries. Another gap is related to the 
need to contextualise OOP and other costs with economic 
parameters such as gross domestic product (GDP) of the 
countries where such costs were incurred, which was not 
addressed in the above review. This is particularly relevant 
given the argument that the establishment of infertility 
services in developing countries depends on the health-
care system and stage of development of the country.36 
Therefore, a pertinent need to both appraise the current 
status of the financial burden due to payment for infer-
tility services, and to also relate the financial burden to 
the varying healthcare and economic contexts within 
which infertility services are offered in LMICs.

Aim
This systematic literature review aims to provide evidence 
on the extent of the financial burden imposed by costs 
incurred in seeking infertility care services and establish 
any potential correlation with the economic indicators in 
LMICs.

Objectives
This review is intended to:
1. Assess the extent of the financial burden imposed on 

individuals or couples or households who seek infertil-
ity treatment services in LMICs.

2. Examine the association of the financial burden due 
to infertility treatment against the respective countries’ 
healthcare context or macroeconomic indicators (eg, 
GDP/income per capita).

METHODS AND ANALYSIS
To enhance transparency, this systematic review protocol 
has been developed according to the Preferred Reporting 
Items for Systematic Review and Meta- Analysis Protocols 
(PRISMA- P).37
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Design
The systematic review will be conducted and reported 
according to the Preferred Reporting Items for System-
atic Reviews and Meta- Analyses: the PRISMA statement.38

Search strategy
The review will search articles indexed in the following 
databases: PubMed, Cumulative Index of Nursing and 
Allied Health Literature, Web of Science, EconLit and 
PsycINFO. Reference lists from identified articles and 
reviews will further be searched to locate additional 
studies.

The search for peer- reviewed manuscripts will be 
complemented with a grey literature search which shall 
include a systematic search on Google Scholar, and a 
search on virtual libraries of relevant organisations like 
WHO and other institutions such as the International 
Federation of Gynaecology and Obstetrics, International 
Federation of Fertility Societies, International Committee 
for Monitoring Assisted Reproductive Technologies and 
the Demographic and Health Surveys Program. Proceed-
ings and abstracts from the following conferences will 
be searched: European Society of Human Reproduction 
and Embryology, the American Society for Reproductive 
Medicine, Latin American Network of Assisted Reproduc-
tion and Asia Pacific Initiative on Reproduction. In addi-
tion, a forward and backward reference search of authors 
mentioned in selected articles, and a purposive search of 
authors who have published prominently in this area, will 
be conducted.

Search string of keywords
The search terms shall include:
1. ‘Infertility’ OR ‘subfertility’ OR ‘Sterility’ OR 

‘Fecundity’ OR ‘Subfecundity’ OR ‘Childlessness’ OR 
‘Assisted reproduction technology (ART)’ OR ‘Intra 
vitro fertilization (IVF)’, ‘Intrauterine insemination 
(IUI)’, ‘intra- cytoplasmic sperm- insemination (ICSI) 
AND;

2. ‘Costs’ OR ‘Out- of- pocket ’ OR ‘Payments’ OR ‘Fee- 
for- service’ OR ‘OR ‘Expenditure’ OR ‘Financial bur-
den’ OR ‘Economic’ AND;

3. ‘Low- income countries’ OR ‘Middle- income countries’ 
OR ‘Developing countries’ OR ‘Less- developed coun-
tries’ OR ‘Least developed countries’ OR ‘Africa’ OR 
‘Asia’ OR ‘Latin America’ OR ‘Caribbean’ OR ‘Middle 
East’ OR ‘Eastern Europe’.

LMIC filter (https:// epoc. cochrane. org/ lmic- filters) 
shall be used for PubMed.

Inclusion/exclusion criteria
Study design
Articles will be included regardless of their study design 
which may consist of cross- sectional studies, case–control, 
comparative or longitudinal/cohort studies. Studies will 
not need to have a comparative arm to be included. 
Qualitative studies will be considered if they include 
summaries of healthcare costs associated with infertility 

care. Discussion papers, policy briefs, guidelines and 
programme reports will be excluded from this review.

Population
The review shall include studies that focus on all popu-
lation groups provided they are at risk of or have experi-
enced infertility.

Study setting
The geographical focus of the review will be restricted 
to studies undertaken in LMICs as defined by the World 
Bank (http:// data. worldbank. org/ country). The World 
Bank classifies countries according to their gross national 
income per capita into low- income, lower/middle- 
income, upper/middle- income and high- income coun-
tries. LMICs are sometimes referred to as developing 
countries.

Outcome of interest
Studies will be included if they assessed the direct costs 
(eg, consultation, medication) and indirect costs (eg, 
transport, post- treatment care) associated with diagnosis, 
treatment, monitoring and post- treatment of infertility. 
This will be categorised into both primary and secondary 
outcomes of interest.

Primary outcomes
The primary outcomes of this review shall include esti-
mates of costs associated with infertility treatment 
presented as either:
1. Catastrophic Health Expenditure (CHE), defined as 

any expenditure for health treatment that threatens a 
household’s financial ability to maintain its subsistence 
needs. CHE does not necessarily refer to high costs. 
The review shall extract and report on the respective 
thresholds as applied in the respective articles assessed.

2. OOP payments shall refer to direct payments made by 
individuals to healthcare providers to seek treatment 
for infertility services or assisted reproduction. The re-
view shall assess not only the average costs for the en-
tire treatment but also the cost per cycle if those data 
are available or provided.

3. Direct costs for infertility services as classified in pri-
mary papers, and this is expected to include expenses 
such as consultations, examinations, treatments, medi-
cines and hospitalisation.

Secondary outcomes
The secondary outcome(s) shall include:
1. Informal payments, which shall refer to payments to 

individual and institutional providers, in kind or in 
cash, that are made outside official payment channels 
or are purchases meant to be covered by the health-
care system.39

2. Other indirect costs associated with assisted reproduc-
tion or infertility treatment, including expenses such 
as accommodation before and after treatment, travel 
for treatment and cost of follow- up care after the initial 
consultation.

https://epoc.cochrane.org/lmic-filters
http://data.worldbank.org/country
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The review will seek to establish the costs by type of treat-
ment options if the information is available. In addition, 
the total average cost for the infertility services shall be 
mapped against study country context of the healthcare 
system (for instance presence or absence of financing for 
infertility services) or the GDP per capita of the respective 
country.

Years of publication
The review shall consider studies published within the 
last 20 years (2000–2020). Older studies will be excluded 
given that a previous systematic review35 revealed that 
studies conducted in the 1990s were generally qualita-
tive and may be less informative for the current situation. 
Hence, this review will focus on the most recent publica-
tions from the last two decades.

Language of publication
The initial search of this review will include all studies 
irrespective of language. The title, and if required the 
abstract, of non- English publications, will be translated 
using Google Translate for the first screening phase. 
Consequently, non- English papers within the scope of this 
review will be translated in full using Google Translate. If 
necessary and possible, further means of the translation 
will be sought. The main author of non- English publica-
tions will be contacted by email to verify and corroborate 
the English translation of their work and the main find-
ings. Reminders will be sent to the main author and if 
necessary, to coauthors.

Screening and selection of studies
Two researchers will independently review the titles and 
abstracts of all identified studies. Studies will be included 
based on the above criteria. Any potential conflicts that 
arise on whether to include or exclude a study will be 
resolved through consensus and the reasons for exclusion 
documented. A flow diagram illustrating the literature 
search, article selection and final included studies will 
be generated per the PRISMA guidelines for systematic 
reviews. Definitive studies for inclusion in the final evalua-
tion shall be identified and agreed on by all the reviewers.

Data extraction
Data will be extracted by two main reviewers and cross- 
checked for accuracy and consistency by a third reviewer 
independently. Any discrepancies will be resolved and 
agreed through a discussion with a third reviewer. Should 
there be a need for clarification on published papers, 
authors of original papers shall be contacted to provide 
additional information for any missing or unclear data. 
If such an author does not provide the requested clari-
fication within 4 weeks, the review team will determine 
whether to include the study in the review based on the 
impact of the missing information on the team’s ability to 
draw necessary conclusions.

In general, the review will extract the following infor-
mation from each study: author, year of publication, 
study title, study objectives, study design, country/

region, subnational (an area, region, state or province 
in a country), or national level, population type, sample 
sizes, the primary outcome of interest and the secondary 
outcomes. A matrix table will be used to summarise the 
characteristics of the included studies.

Quality assessment of included studies
We recognise that the quality of the systematic review is 
dependent on the quality appraisal of the information 
captured from the respective studies reviewed.40 In light 
of this, the methodological quality (or risk of bias) of 
the individual studies eligible for a full assessment will 
be appraised using the Integrated quality Criteria for 
Review Of Multiple Study designs (ICROMS).41 ICROMS 
provides for quality appraisal of a broad range of study 
designs as anticipated in this review. The tool has been 
applied to assess validity in other systematic reviews.42 
Two reviewers will independently complete the quality 
assessment, and any discrepancies will be discussed and 
resolved by consultation with a third reviewer.

Analysis and reporting
An overview of the selection process will be presented in 
accordance with the PRISMA flow chart summarising the 
identification, screening and eligibility process. A narra-
tive synthesis will summarise and explain the character-
istics and findings of the studies. Tables will be used to 
provide a summary of the data extracted from the indi-
vidual studies assessed. Findings of the review will be 
appraised, synthesised and submitted for publication in a 
peer- reviewed journal.

Given the expected heterogeneous nature of the 
outcomes of interest and potential quality of the outcome 
variables, this review shall primarily focus on the descrip-
tive analysis. However, meta- analysis will be considered if 
several quantitative studies identified are homogenous 
in characteristics including study design and outcome of 
interest, and if there are sufficient outcome estimates to 
perform statistical analysis.

If the review produces a sufficient number of studies for 
meta- analysis, then sensitivity analysis will be conducted 
to assess the impact of the quality of the article, bias and 
sample size.

Patient and public involvement
Although the beneficiary is important in research, 
patients were not involved in the development of this 
systematic review protocol.

ETHICS AND DISSEMINATION
The results of the review are expected to inform advo-
cacy for infertility treatment in various resource- limited 
settings. The findings shall, therefore, be published in a 
relevant journal. In addition, the results will be dissemi-
nated through presentations forum at relevant scientific 
meetings, mass emails, social media, and the website of 
the WHO Sexual and Reproductive Health and Research 
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department. Other potential forums where these results 
can be presented to relevant stakeholders shall be 
identified.

DISCUSSION AND EXPECTED IMPACT
The findings from this review are expected to highlight 
the magnitude of the financial burden related to infer-
tility care across different geographical regions. This 
review is also expected to show any possible correlation 
between the infertility costs and the context of the coun-
try’s healthcare system, for instance, the presence of 
financing for infertility services or economic markers like 
GDP or income per capita. Understanding the economic 
costs of infertility care will contribute to formulating of 
appropriate policies that enable individuals having infer-
tility to access care or treatment in LMICs.

It is possible that multiple pregnancies, which tend to 
be costly to health systems and households, may result 
from ART in contexts where single embryo transfer may 
not always be the norm. To the extent possible, data will 
be explored to identify if costs reported were reported in 
the context of multiple pregnancies. However, a compre-
hensive assessment of downstream cost of pregnancy and 
following delivery, be it singleton or multiples, is outside 
the scope of this review, and would be best addressed in a 
separate review.

Results of this review will also contribute to enhanced 
visibility and advocacy to eliminate high economic costs 
that face individuals and couples with infertility and 
subfertility. This is particularly relevant given that provi-
sion of fertility services is an integral component of 
comprehensive sexual and reproductive health services 
that are needed to attain the Sustainable Development 
Goal no. 3 (Ensure healthy lives and promote well- being 
for all at all ages).

LIMITATIONS
We envision a few limitations in undertaking this review, 
including non- standard measures of the primary outcome 
of interests (financial burden) across the studies. Hetero-
geneity of the studies and computation of the outcome(s) 
could limit the interpretation of the results reported. 
Nevertheless, this review shall capture and analyse the 
financial burden as reported in the studies as this may 
provide nuances on how this is measured and interpreted 
across countries.
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