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Abstract

Background: Infertility has recently become a salient but neglected global issue. Policies to address the sexual and
reproductive health and rights (SRHR) are vital, especially in lower middle and middle-income countries (LMICs).
Hence, the aim of this study was to compare the national infertility policies in the selected countries (LMICs
comparing with high-income) to determine gaps or to confirm desirable policies in the given health systems.

Methods: This study has executed a comparative policy analysis of infertility services using the universal health
coverage framework (financial protection, population coverage, and service features) in three scopes (prevention,
treatment, and supportive care). Seven countries that had infertility programs in their health sectors were selected.

Results: The results showed that financial protection was good in high and middle-income countries, but in a
lower middle income, and in one high-income country was poor. The findings also showed that health systems in
the same countries had no infertility services for men. Preventive and supportive care services were neglected in
LMICs by governments.

Conclusion: The findings indicate that income is not the only factor that fulfills universal health coverage for
infertility care services. Perhaps to achieve equity in infertility care services, it should be seen as a universal human
right to accomplish the right to have a child and to have a life with physical and mental health for all men and
women.
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Introduction
Infertility is a condition described by the failure to estab-
lish a clinical pregnancy after 12 months of orderly and
unprotected sexual relations, which is an important pub-
lic health issue [1]. Globally, more than 186 million
people suffer from infertility [2]. It can deeply influence
people’s lives, causing medical, social, economic, and
psychological harm [3, 4]. The World Health
Organization (WHO), has announced that ‘Infertility
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generates disability (impairment of function), and thus
access to healthcare falls under the Convention on the
Rights of Persons with Disability’ [5]. Currently WHO
has employed a greater urgency on ‘prevention’ as a key
policy to address the global burden of infertility and
adopted a tertiary care level approach for infertility [6].
The recently published” National Public Health Action
Plan for the Detection, Prevention and Management of
Infertility” by the Centers for Disease Control and Pre-
vention (CDC) in the United State of America has called
for better access to excellent infertility services and en-
hanced safety of fertility treatments [7].
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Despite these efforts, considerable gaps and opportun-
ities exist in surveillance, research, communication, pro-
gram, and policy development on infertility care in
health systems. In recent years, the prevalence of infertil-
ity has increased due to postponement of childbearing
(in developed countries), sexually transmitted infections
(STI), harmful deliveries and unsafe abortion (in devel-
oping countries) [2, 8, 9]. In many countries due to the
high cost of infertility treatment, many infertile couples
go untreated or undertreated. Many of them have to pay
out of pocket for their medical treatment because either
they do not have health insurance or their insurance pol-
icies do not include fertility care [3]. There are few
countries that have a legal mandate for infertility coun-
seling and supportive care in reproductive health policies
and programs [10]. Prevention of infertility almost is a
neglected issue in health systems [11]. Furthermore, cul-
tural and social factors in some communities are barriers
to access infertility services in health sectors [3]. In many
countries, narrow and selective policies remain an obs-
tacle to progress, which leads to shortages in coverage of
infertility services as reproductive rights. Thus, providing
comprehensive access for infertility services and imple-
menting broad programs are important policies for
many health systems and governments.
In spite of the increasing body of evidence on repro-

ductive health policy, there has been a scarcity of fram-
ing analyses that focus on infertility policy processes in
lower middle- and middle-income countries (LMIC)
[12]. Accordingly, this study aimed was to compare the
national infertility policies and to evaluate its compre-
hensiveness in seven selected low-, middle- and high-
income countries with a focus on prevention, diagnosis,
therapeutic management, supportive and rehabilitation
care, to provide a description of gaps or confirmation of
desirable policies in a given health system.

Methods
As part of a larger study on infertility policy analysis
based on Walt & Gilson framework [12], this was a com-
parative study of infertility policy in a number of se-
lected countries in order to analyze these policies using
the universal health coverage (UHC) framework. The
choice and analyses of policy documents are explained
in the following sections.

Definition
The policy documents were defined as all formal records
and reports that were written by national governments,
national scientific communities and academic societies,
national authorities and international organizations’ de-
cisions, reports, plans and actions such as World Health
Organization, World Bank, world health statistics, world
development indicators and demographic and health
survey. The type of evidence are as follows: provincial
annual reports, core public health function/standards
documents, health human resources (HHR), human re-
source planning (HRP) annual reports, business plan,
commissioning policy documents, clinical guidelines,
health profession legislation, and other public health
(PH) reports such as competency development and lead-
ership frameworks. Newspapers, online advertising sites,
movie content, and marketing channels were not being
included.

Selection of countries
In order to select countries, after an initial search, we se-
lected 14 countries that had available policy documents
related to the three dimensions of universal health
coverage that are prevention, treatment, and supportive
care for infertility services. However, the final selection
of countries was based on the following criteria:

1. Having adequate documents
2. Availability of documents without restrictions
3. Provided that documents are in English

As such seven countries including Australia, the
United Kingdom, the United States of America,
Singapore, Turkey, Iran, and Ghana were selected. The
flowchart of the selection of the countries is shown in
Fig. 1.

Selection of documents
An electronic systematic review search was conducted
using PubMed, Scopus, ISI, Google Scholar, Google, all
public websites, websites of health ministries, and web-
sites of infertility clinics. Keywords included infertility,
policy-making, affordability, accessibility, availability, ac-
ceptability, awareness, treatment, insurance, health pol-
icy, prevention, financial management, childlessness,
equity, utilization, and cost. The search was conducted
for each selected country. The search was limited to year
1994 to end of 2019. The year 1994 was chosen because
since then the Cairo Conference has recommended
countries to plan and implement action to prevent and
treat infertility. Irrelevant documents were excluded. For
instance, discussion papers, advertisements, and video
clips were excluded. The study flowchart is shown in
Fig. 2.

Data extraction
A datasheet was prepared including the following infor-
mation: name and aim of the policy, author(s) or
organization name, and actors involved. These were tab-
ulated and made ready for further analysis. Then, we
identified three components for each policy document
as defined by universal health coverage (UHC) in three



Fig. 1 The flowchart of the selection of the countries

Fig. 2 The study flowchart
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scopes (prevention, treatment, and supportive care).
These were: 1) financial protection 2) population cover-
age 3) and service package [13, 14].
Scoring and analysis
Finally, the indicators and practical definition of policy
components were provided and was finalized in two ses-
sions by an expert panel consisting of two specialists in
health policy, two public health scientists, a gynecologist
who specialized in reproductive endocrinology and infer-
tility and a reproductive health specialist. The explana-
tory variables and indicators are described in Table 1.
Then a scoring manual for the three dimensions of uni-
versal health coverage that were related to the infertility
policy for each selected country was presented. For each
dimension, a description of the scoring is presented in
Table 2.
Results
Country profiles
A profile of the selected countries is presented in
Table 3. These included a range of information from the
gross national income per capita to the fertility rate for
each selected country. As shown, the prevalence of infer-
tility rates ranged from 12 to 20% [15–21]. Comparing
the cost of infertility treatment in countries showed that
Singapore had the most expensive services for IVF treat-
ment at 10000 to 15,000 USD for each cycle, but most
of the costs (95%) are paid by the Medicare system [22].
Table 1 Definitions of dependent and explanatory variables

Variable Measure

Financial protection

Insurance coverage The amount of risk or liability that is co

Government funding Money provided by the government to

Supply of voluntary and
charitable donations

Financial support from voluntary associ

Population coverage

Gender Gender sensitivity in the service deliver

Age Availability of services for all age

Urban/rural coverage Availability of infertility services in urban

Service package

Acceptability Cultural, social and religious acceptance

Accessibility/availability Considering the number of service cen

Awareness/registry Having proper registry system

Preventive Existing a preventive service which incl

Diagnostic and curative Providing all infertility diagnostic and c

Rehabilitation, and supportive
care

Existing rehabilitative infertility care incl
proper counseling and enabling them

a Having the following criteria: 1. Availability of infertility services to single women
courtesy, privacy, information given) for male and female clients, 3. Facilities that ar
On the contrary, Iran had the lowest IVF treatment price
of 1272 USD per cycle [2].

Statistics
The flowchart is depicted in Fig. 1. In all 287 policy
documents were retrieved for the selected countries, of
which 183 irrelevant documents were excluded. The
remaining 104 documents were examined for the com-
ponents of universal health coverage, which are de-
scribed in the following sections:

Financial protection
The financial protection was inadequate in Ghana, and
the USA, intermediate in Turkey and Iran, and good in
Australia, the United Kingdom, and Singapore. For in-
stance, all IVF clinics in Ghana are private, and there is
no insurance coverage for infertility treatment. However,
there are two voluntary and non-profit organizations
that assist those who are at desperate need [23]. In the
United States, there is no government service for the
treatment of infertility. In only 15 states, the treatment
of infertility is covered by private insurance [9, 24]. Spe-
cific limitations in the funding of Assistant reproductive
technique (ART) were indicated for Turkey, such as of-
fering funding based on fertility status that only primary
infertility is covered by insurance [25]. In the UK, the
National Health Service (NHS) provides infertility ser-
vices and all patients have the right to be referred to an
NHS hospital for the initial investigation, although wait-
ing lists for treatment can be very long in some areas. In
vered for an individual or entity by way of insurance infertility services

pay for infertility services

ations or non-governmental organs

ya

and rural

of infertility services

ters in relation to the population and their distribution

udes checkups, patient counseling and screenings to prevent infertility

urative services

udes empowerment of the couples to manage their conditions with
to enjoy life by appropriate rules for adoption.

or men, widows, and homosexuals, 2. Equal treatment (e.g., waiting time,
e “male-friendly”



Table 2 Indicators that were used for the three dimensions and scoring

Financial protection Not supportive Moderate Supportive

Insurance coverage /government funding/ supply of voluntary and
charitable donations

One of the items Two of the items All three items

Population coverage Incomplete Moderate Complete

Gender Only for female or male Married female and male Gender sensitivity

Age Limited Reproductive age period Not limited

Urban/rural coverage Urban only without
rural access

Urban with difficult access
for rural

Urban with good access
for rural

Services features Imperfect Moderate Perfect

Acceptability Low Moderate High

Accessibility /availability Low Moderate High

Registry Low Moderate High

Preventive services Lack of policy Poor policies Efficient policies

Diagnostic and curative services Lack of policy Poor policies Efficient policies

Rehabilitation, and supportive care services Lack of policy Poor policies Efficient policies

Table 3 Country profile of the selected countries

Lower middle-
income

Middle-income High-income

Ghanaa Iran Turkey UK Australia US (Federal
government)

Singapore

GNI per capita
(USD)b

4096 19,130 24,804 39,116 43,560 54,941 82,503

Life expectancy
(years) b

56.4 65.4 70.9 71.9 73.0 68.5 76.2

Fertility rateb 3.9 1.6 2 1.9 1.8 1.9 1.3

HDIb 0.592 0.798 0.791 0.922 0.939 0.924 0.932

Current health
expenditure (%
of GDP) b

5.9 7.6 9.1 9.9 12.1 16.8 4.3

Out-of-pocket
expenditure (%
of current health
expenditure) b

36,105 39.66 16.95 14.79 19.558 11.08 36.74

Prevalence of
infertility (%)

12–16 8–22.4 11.8–26.9 8–20
NHS =14

11–19.1 7–15 14.2–20

The average cost
of treating
infertility (USD)

From 4500 1272–2000 2800–5600 1965–5895 8000–10,000 12,400 10,000–15,000
governmental, 12,
000–20,000 privet

Estimated time
and conditions
for adopting
policies

1995 1987 1989 1951 1970 1944 1986

With the
beginning of the
use of assisted
reproductive
technology

With the beginning
of the use of
assisted
reproductive
technology

With the
beginning of the
use of assisted
reproductive
technology

The first ideas
about infertility
treatment by
artificial
insemination

The first
ideas about
introducing
IVF research

Once
evidence of
human
fertilization
in vitro

With the
beginning of the
use of assisted
reproductive
technology

Political climate
when policy is
adopted

Nothing
important to
report

Decrease TFR with
pro-natalist context
and increase in
economic income

Reforms in health
system and
reproductive right

Access to new
scientific findings
for treatment

Access to
new
scientific
findings for
treatment

Access to
new scientific
findings for
treatment

Decrease TFR
with pro-natalist
context

a Ghana was a low-income country until 2007 and since then has been moved to the lower middle-income countries
b Data is extracted from the World Bank website. https://data.worldbank.org 2015–2016
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Australia and Singapore, the government provides infer-
tility services under the Medicare system [22, 26, 27]. In
Iran, insurance companies cover 20 to 80% of the cost of
medical and diagnostic tests for infertility and pay fees
for medications in primary and secondary infertility.
Also, in the registry system, the government support
package included two Intrauterine Insemination (IUI)
and one IVF cycle in public centers has become free of
charge since 2017 for couples who were eligible [28].
Table 4 presents the findings.
Population coverage
We examined infertility policies for converge to sug-
gest whether infertility care covers both males and fe-
males, include different age groups, and offered to
those who are living in urban or rural areas in the se-
lected countries. In Ghana there is no governmental
infertility care service at all. In addition, since there is
a general belief in Africa (including Ghana) that men
are not infertile; therefore, there is no adequate infor-
mation about male infertility and related health ser-
vices [29]. However, infertility services that are
provide in the private sector for women, have no age
limit. Iran and Turkey have comparable position on
population coverage, such as providing infertility
treatment for both men and women, and have age
limit in the therapeutic process for women (less than
42 in Iran and 39 years in Turkey) in the governmen-
tal sector. In Iran, the government support package
reserved for primary infertility and secondary infertil-
ity in a new marriage [30–32]. There was no evidence
of difference in care provision between men and
women. In the USA a growing body of literature
shows that access to male infertility care is limited by
several factors [33]. Most infertility clinics have age
limitations for women (37 years or younger) [34]. Also
the National Health Service in the UK provides infer-
tility treatment for women with age limitation (up to
three full cycles of IVF will be offered to eligible cou-
ples where the woman is aged between 18 and 39
and 1 cycle for where the woman is aged 40–42
years.) [35]. The service coverage that is urban /rural
coverage were found to defer in the selected coun-
tries. The findings are presented in Table 4.
Table 4 Infertility services indicators in 7 selected countries

Ghana Iran Turkey

UHC dimensions

Financial protection Not supportive Moderate Moderat

Population coverage Incomplete Complete Complet

Service features Imperfect Imperfect Imperfec
Service package
As of 2015, in Ghana, only 14 private clinics are offering
ART for nearly 6 million women in reproductive age
(15-45 year). Unfortunately for the treatment of infertil-
ity, many women chose traditional healing and medi-
ation [23, 29, 36]. The ART services are provided in 46
private and 44 public clinics in Iran, but none of them
have registration systems or reporting transparent suc-
cessful rates, most of which are in Tehran, the capital
[25]. Currently, there are over 130 fertility clinics operat-
ing in Turkey. A number of fertility clinics are located in
public or teaching hospitals, but most are private. They
are mostly located in big urban areas [25]. There were
74,357 ART treatment cycles reported from Australia in
59 private physician clinics, 12 private hospital-based
clinics, and 5 public clinics in 2016 [25, 37]. Based on
CDC’s 2017 Fertility Clinic Success Rates Report, there
were 284,385 ART cycles performed at 448 reporting
clinics in the United States during 2017. These clinics
are located throughout the country with a density in the
west [38]. In Singapore, eleven infertility treatment cen-
ters are in the south [25]. All 78 infertility clinics in the
UK are private or teaching hospitals [25] and the referral
system in NHS that presented by a general physician are
helpful for better accessibility and affordable services.
Impending health care reform for the Infertility

Prevention Project (IPP) is working on multiple levels
(federal, state, and local), within and across the USA, but
there was no supportive care plan for infertile couples
[39]. The Academy of Medicine (AMS) and the Ministry
of Health (MOH) in Singapore have developed the clin-
ical practice guidelines for assessment and management
of infertility at the primary health care level for preven-
tion proposes [22]. In the UK screening and prevention
programs such as educational interventions are sup-
ported by the NHS and the Department of Health and
Social Care [40]. Additionally, psychological, social, and
financial support is provided by the NHS and volunteer
groups [41]. Australian and New Zealand Infertility
Counselors Association, Australian general practitioners,
and Australia’s National Infertility Network have several
educational programs for prevention and supportive care
[26, 42–45]. In the other three countries (Ghana, Iran,
and Turkey) we did not find any document for preven-
tion or supportive care. The final score of the infertility
UK US Australia Singapore

e Supportive Not supportive Supportive Supportive

e Complete Incomplete Complete Complete

t Perfect Perfect Perfect Perfect
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policy situation of the selected countries is provided in
Table 4.

Discussion
This study analyzed data to compare infertility care pol-
icies among the selected countries representing lower
middle-, middle-, and high-income countries including
Ghana, Iran, Turkey, United Kingdom, Australia, United
State of America, and Singapore. We analyzed the data
based on the universal health converge framework in-
cluding assessment of different aspects of its three di-
mensions that were financial protection, population
converge, and services features.
The findings, generally, indicated that countries that

are financially stable had better policies on infertility ser-
vices. However, among rich countries, infertility care
policy in the USA did not show a high score as expected.
It is argued that the current situation in the USA might
be due to the fact that infertility is not considered to be
a disease by the USA government and thus support for
those with infertility is limited. Similarly, in poor coun-
tries with limited financial resources where governments
are struggling with the burden of infectious diseases, in-
juries, and high neonatal mortality and severe malnutri-
tion, infertility services are very expensive and are not
given priority [46–48]. Thus it is obvious that the use of
assisted reproductive technologies for the treatment of
infertility is an ongoing global reproductive health prob-
lem in both low and high income settings [2].
The other issue that should be discussed is the issue of

equity and responsibility in the health system on infertil-
ity care. In countries in which infertility is not recog-
nized as a medical condition or a human and
reproductive right, not favorable comprehensive policies
and services could be observed [33, 49, 50]. Such insuffi-
cient policies might cause limited financial protection
for providing infertility services and perhaps would in-
crease the financial burden to infertile couples and their
family. Studies showed that there are considerable in-
equalities in access to effective treatments in countries
such as the United States and Ghana [7, 29].
The role of population policies in addressing infertility

programs is very important. After a prolonged Total
Fertility Rate (TFR) decline due to family planning and
socioeconomic factors in many developed and develop-
ing countries, some of these countries introduced prona-
talist incentives [51]. As shown in Table 1, Australia,
Singapore, and Iran have the lowest TFR among other
countries. In these countries, strong pronatalist narrative
policies have been formulated [51–53]. The justification
for such policies is the fact that governments think sup-
port programs for infertility care could be a strategy to
help to increase the population. For example, in Iran,
the Ministry of Health is committed to infertility
treatment and has mandated insurance companies to
cover the cost of therapeutic and diagnostic tests and to
subsidize the price of drugs for the treatment and has
expanded the public infertility clinics [28].
Generally, progress in life expectancy, survival values,

gender equity, and community values are viewed in
countries that have a favorable condition in UHC on in-
fertility services. This emphasis the hypothesis that if hu-
man rights, life expectancy, and survival were valuable in
a population, then appropriate policies for UHC will
possibly be presentable and there may be forceful mech-
anisms for agenda-setting in emerging conditions such
as infertility [54]. In addition, attention to infertility ser-
vices is very much related to the development goals of
countries. For example, in Japan with 2,400,000 infertile
individuals [55], presence of numerous infertility clinics
(518 clinics in 2016), the existence of adequate laws and
protocols related to infertility services, the existence of
full insurance and government funding, show the im-
portance of increasing the youth population for eco-
nomic activity and development [25].
Social concerns about the use of third-party involve-

ment in ART could be a barrier for acceptability and
service coverage [23, 28, 56]. Additionally, major chal-
lenges are seen in providing preventive and supportive
infertility care in communities where cultural, religious,
and social complexity exists. On-demand side, infertility
related stigma in many societies has led to the reduction
in seeking supportive care services [57, 58], sexual health
education, and STI care, which are the main foundations
for the prevention of infertility [59, 60].
Neglecting infertility in the long term can be lead to

population decline and aging. It is argued that this could
be happen due to several reasons including the decrease
in timely marriage, and fewer new births. However, these
by itself can increase the burden of health care systems.
Likewise, remaining untreated infertility or failure of
preventing it, might double the cost of the health care
system [61].
Responsiveness to equity in allocating financial re-

sources to infertility, which are related to future eco-
nomic development and growth, is important in lower
middle- and middle-income countries with limited na-
tional resources. So, by using appropriate insurance
coverage, efficient resource allocation strategies in health
care and adequate funding strategies, it is possible to re-
duce the share of out-of-pocket payments and equity in
allocating financial resources for it [62]. Therefore,
paying attention to the implementation of appropriate
policies to prevent infertility, timely treatment and re-
habilitation of couples for proper childbearing, can be an
appropriate policy to invest in creating a productive and
economically active generation to grow and improve
Gross Domestic Product (GDP) in the future.
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However, our study had several limitations, for ex-
ample, in some countries, such as Turkey, some policy
documents and programs were not available in English.
Also, all documentation in many countries might not be
online and therefore inadequate access to the national
documents and lack of comparable studies was the main
limitations.

Conclusion
The findings indicated that the provision of infertility
care services varied among high, middle, and lower mid-
dle income countries as expected and depended on
many factors including effective access to healthcare ser-
vices as well as socio-economic and cultural issues.
However, the findings showed that income is not the
only factor that fulfills universal health coverage for in-
fertility care services. Perhaps to achieve equity in infer-
tility care it should be seen as a universal human right.
Additionally, in lower middle and middle income coun-
tries, prevention plans of infertility could be integrated
with primary health care for promoting infertility
services.

Abbreviations
ART: Assistant Reproductive Technology; CDC: Centers for Disease Control
and Prevention; GNI: Gross National Income; GDP: Gross Domestic Product;
HR: Health Human Recourse; HRP: Human Reproduction Programme;
ICPD: The International Conference on Population and Development;
IPP: Infertility Prevention Project; IUI: Intrauterine Insemination; IVF: In Vitro
Fertilization; LMIC: Lower middle and Middle Income Countries;
NHS: National Health Service; PH: Public Health; SRHR: Sexual and
Reproductive Health and Right; TFR: Total Fertility Rate; WHO: World Health
Organization

Acknowledgements
This study is a part of the PhD thesis of the first investigator at Department
of Reproductive Health and Midwifery, Faculty of Medical science, Tarbiat
Modares University. Tehran, Iran. The authors wish to thank Mr. H. Argasi at
the Research Consultation Center (RCC) of Shiraz University of Medical
Sciences for his invaluable assistance in editing this manuscript.

Authors’ contributions
BMB was the main investigator, designed the study and wrote the first draft.
ML supervised the study, provided key information, and contributed to the
writing process. HJ was the study advisor, provided background information
and helped in methodology, BHR provided background information and
critically reviewed the manuscript, AM was the study advisor, critically
reviewed the manuscript and provided the final draft. All authors read and
approved the manuscript.

Funding
None.

Availability of data and materials
The data will be available on a reasonable request from the corresponding
author in due course.

Ethics approval and consent to participate
The ethics committee of Tarbiat Modares University (TMU) approved the
study. (ethic code: IR.TMU.REC.1396.701) A written informed consent form
will be completed for all participants.

Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Reproductive Health and Midwifery, Faculty of Medical
Sciences, Tarbiat Modares University, Tehran, Iran. 2Department of midwifery,
School of Nursing & Midwifery, Shiraz University of Medical Sciences, Shiraz,
Iran. 3Health policy Research Center, Institute of Health, Shiraz University of
Medical Sciences, Shiraz, Iran. 4Vali-e-Asr Reproductive Health Research
Center, Faculty of Medicine, Tehran University of Medical Sciences, Tehran,
Iran. 5Population Health Research Group, Health Metrics Research Center,
Institute for Health Sciences Research, ACECR, Tehran, Iran. 6Faculty of
Humanity Sciences, University of Sciences & Culture, ACECR, Tehran, Iran.

Received: 7 July 2020 Accepted: 11 September 2020
References
1. Vander Borght M, Wyns C. Fertility and infertility: definition and

epidemiology. Clin Biochem. 2018;62:2–10.
2. Inhorn MC, Patrizio P. Infertility around the globe: new thinking on gender,

reproductive technologies and global movements in the 21st century. Hum
Reprod Update. 2015;21(4):411–26.

3. Ethics Committee of the American Society for Reproductive Medicine.
Disparities in access to effective treatment for infertility in the United States:
an Ethics Committee opinion. Fertil Steril. 2015;104(5):1104–10. https://doi.
org/10.1016/j.fertnstert.2015.07.1139.

4. Morshed-Behbahani B, Mossalanejad L, Shahsavari S, Dastpak M. The
experiences of infertile women on assistant reproductive treatments: a
phenomenological study. Iran Red Crescent Med J. 2012;14(6):382–3.

5. Organization WH. Sexual and reproductive health: infertility terminology
and definitions. 2015.

6. van der Poel SZ. Historical walk: the HRP special Programme and infertility.
Gynecol Obstet Investig. 2012;74(3):218–27.

7. Kissin DM, Boulet SL, Jamieson DJ. Assisted reproductive technology S,
research T. fertility treatments in the United States: improving access and
outcomes. Obstet Gynecol. 2016;128(2):387–90.

8. Tannus S, Dahan MH. Decrease in American birth rates makes it imperative
for the United States to implement state mandated fertility coverage. J Med
Econ. 2019;22(3):252–3.

9. Bitler MP, Schmidt L. Utilization of infertility treatments: the effects of
insurance mandates. Demography. 2012;49(1):125–49.

10. Blyth E. Guidelines for infertility counselling in different countries: is there an
emerging trend?†. Hum Reprod. 2012;27(7):2046–57.

11. Centers for Disease Control and Prevention. National Public Health Action
Plan for the Detection, Prevention, and Management of Infertility, Atlanta,
Georgia: Centers for Disease Control and Prevention;. Avalable from https://
www.cdc.gov/reproductivehealth/infertility/pdf/drh_nap_final_508.pdf.

12. Gilson L, Raphaely N. The terrain of health policy analysis in low and middle
income countries: a review of published literature 1994-2007. Health Policy
Plan. 2008;23(5):294–307. https://doi.org/10.1093/heapol/czn019.

13. The World Health Report:HEALTH SYSTEMS FINANCING. The path to
universal coverage. Switzerland: the World Health Organization; 2010.

14. Mathur MR, Williams DM, Reddy KS, Watt RG. Universal health coverage:
a unique policy opportunity for oral health. J Dent Res. 2015;94(3
Suppl):3S–5S.

15. Sarac M, Koc I. PREVALENCE AND RISK FACTORS OF INFERTILITY IN TURKEY:
EVIDENCE FROM DEMOGRAPHIC AND HEALTH SURVEYS, 1993-2013. J
Biosoc Sci. 2018;50(4):472–90.

16. Wellings K, Gibson LJ, Palmer MJ, Macdowall W, Datta J, Glasier A, et al.
Prevalence of infertility and help seeking among 15 000 women and men.
Hum Reprod. 2016;31(9):2108–18.

17. Rubin G, Wilkes S, Chinn DJ, Murdoch A. Epidemiology and management of
infertility: a population-based study in UK primary care. Fam Pract. 2009;
26(4):269–74.

18. Bunting L, Boivin J, Collins JA, Nygren KG. International estimates of
infertility prevalence and treatment-seeking: potential need and demand for
infertility medical care. Hum Reprod. 2007;22(6):1506–12.

19. Herbert D. Fertility and infertility : studies in reproductive epidemiology in
Australia [PhD]: the University of Queensland; 2011.

https://doi.org/10.1016/j.fertnstert.2015.07.1139
https://doi.org/10.1016/j.fertnstert.2015.07.1139
https://www.cdc.gov/reproductivehealth/infertility/pdf/drh_nap_final_508.pdf
https://www.cdc.gov/reproductivehealth/infertility/pdf/drh_nap_final_508.pdf
https://doi.org/10.1093/heapol/czn019


Morshed-Behbahani et al. Globalization and Health          (2020) 16:104 Page 9 of 9
20. Thoma ME, McLain AC, Louis JF, King RB, Trumble AC, Sundaram R, et al.
Prevalence of infertility in the United States as estimated by the current
duration approach and a traditional constructed approach. Fertil Steril. 2013;
99(5):1324–31.e1.

21. Loi K, Lau M, Loh SF, Tan YY, Hong GS, Chan MY, et al. Attitudes
toward fertility preservation in female cancer patients. J Reprod Med.
2010;55(9–10):411–6.

22. Loh SF, Agarwal R, Chan J, Chia SJ, Cho LW, Lim LH, et al. Academy of
medicine-Ministry of Health clinical practice guidelines: assessment and
Management of Infertility at primary healthcare level. Singap Med J. 2014;
55(2):58–66.

23. Gerrits T. Assisted reproductive technologies in Ghana: transnational
undertakings, local practices and ‘more affordable’ IVF. Reprod Biomed Soc
Online. 2016;2:32–8.

24. Chandra A, Copen CE, Stephen EH. Infertility service use in the United
States: data from the National Survey of Family Growth, 1982-2010. Natl
Health Stat Report. 2014;(73):1–21. Available from https://pubmed.ncbi.nlm.
nih.gov/24467919/.

25. IFFS Surveillance 2016. Global Reproductive Health. 2016;1(e1):1–143.
https://doi.org/10.1097/GRH.0000000000000001. Available from https://
journals.lww.com/grh/fulltext/2016/09000/iffs_surveillance_2016.1.aspx.

26. Zhang C, Harrison C, Britt H. Infertility Management in Australian general
practice. Aust Fam Physician. 2012;41:751.

27. Macaldowie A, Wang YA, Chambers GM, Sullivan EA. Assisted reproductive
technology in Australia and New Zealand 2010. In: 55 P, editor. 3 ed.
Australia Institute of Health and Welfare; 2012. p. 80.

28. Tremayne S, Akhondi MM. Conceiving IVF in Iran. Reprod Biomed Soc
Online. 2016;2:62–70.

29. Osei NY. Need for accessible infertility care in Ghana: the patients’ voice.
Facts Views Vis ObGyn. 2016;8(2):125–7.

30. Medical law in Turkey. Alphen aan den Rijn; Biggleswade: Wolters Kluwer
Turpin Distribution Services [distributor]; 2011.

31. Law granting the fetus to infertile couples. 1382. iran Iranian parliament;
2003. p. 1.

32. Angloinfo KMGLd. Healthcare in Turkey Istanbul2018. Available from: https://
www.angloinfo.com/how-to/turkey/healthcare.

33. Mehta A, Nangia AK, Dupree JM, Smith JF. Limitations and barriers in access
to care for male factor infertility. Fertil Steril. 2016;105(5):1128–37.

34. cigna. INFERTILITY CLINICS LISTING Centers of Excellence valid January 1,
2017–December 31, 2017. Available from: www.milamhctf.com/pdfs/
Infertility_Clinics_By_State_v2.pdf.

35. Access to infertility treatment Commissioning Policy Document. Yorkshire
and Humber: NHS Sheffield CCG; 2017-2020. p. 25.

36. United Nations PD, Department of Economic and Social Affairs,World
Population Prospects: The 2017 Revision ,File POP/7–3: Female population
by five-year age group, region, subregion and country, 1950–2100
(thousands), Population Division,Department of Economic and Social
Affairs,United Nations,2017. Available from: https://population.un.org/wpp/
Download/Standard/Population/.

37. Fitzgerald O, Paul RC, Harris K, Chambers GM. Assisted reproductive
technology in Australia and New Zealand 2016. Sydney NSW 2052 Australia:
national perinatal epidemiology & statistics unit, Health CfBDRi; 2018.

38. CDC Udohahs, Medicine ASfR, Technology SfAR. Assisted reproductive
technology National Summary Report. Atlanta (GA): US Dept of Health and
Human Services; 2018.

39. Hamby Y, Smith G, Barron C, Krasner A, Schneider K, Meersman S. The
future of infertility prevention project health impact assessment: policy
implications and recommendations in light of passage of the patient
protection and affordable care act. Colorado: JSI Research & Training
Institute, Inc./Denver; 2012.

40. Nettle H. GP Guidance for Infertility Investigation. In: Group NDCC, editor. 2
ed. UK: NHS; 2018. p. 9.

41. NHS Funding united kingdom: National Health System; 2018. Available
from: http://fertilitynetwork.org/.

42. Ageing tMfHa. the National Women’s Health Policy 2010 Australian: the
Minister for Health and Ageing; 2011. Available from: http://www.health.
gov.au/internet/publications/publishing.nsf/Content/womens-health-policy-
toc~womens-health-policy-foreword.

43. Australia FSo. Guidelines for professional standards of practice infertility
COUNSELLING. Australian & New Zealand: A Sub-committee of the Fertility
Society of Australia; 2018. p. 40.
44. Australia FSo. Reproductive Technology Accreditation Committee CERTIFIC
ATION SCHEME; 2016. p. 22.

45. Prevention of Infertility Australia2011 [cited 26]. Available from: access.
org.au/.

46. Mackenbach JP, McKee M. A comparative analysis of health policy
performance in 43 European countries. Eur J Pub Health. 2013;23(2):
195–201.

47. Ogura S, Jakovljevic MM. Editorial: Global Population Aging - Health Care,
Social and Economic Consequences. Frontiers in Public Health. 2018;6:335.
https://doi.org/10.3389/fpubh.2018.00335.

48. Akinloye O, Truter EJ. A review of management of infertility in Nigeria:
framing the ethics of a national health policy. Int J Women's Health. 2011;3:
265–75.

49. Nachtigall RD. International disparities in access to infertility services. Fertil
Steril. 2006;85(4):871–5.

50. Toti S. The Status of Women's Reproductive Rights in the United States.
DigitalEdition3 ed; 2017.

51. Chen M, Lloyd CJ, Yip PSF. A new method of identifying target groups for
pronatalist policy applied to Australia. PLoS ONE. 13(2): e0192007. https://
doi.org/10.1371/journal.pone.0192007.

52. Jones GW, Hamid W. Singapore’s pro-natalist policies: to what extent have
they worked? In: Rindfuss RR, Choe MK, editors. Low and lower fertility:
variations across developed countries. Cham: Springer International
Publishing; 2015. p. 33–61.

53. Karamouzian M, Sharifi H, Haghdoost AA. Iran's shift in family planning policies:
concerns and challenges. Int J Health Policy Manag. 2014;3(5):231–3.

54. Klomp J, de Haan J. Is the political system really related to health? Soc Sci
Med. 2009;69(1):36–46.

55. Kubo H. Epidemiology of infertility and recurrent pregnancy loss in society
with fewer children. Japan Med Assoc J. 2009;52:23–8.

56. Inhorn MC, Birenbaum-Carmeli D, Tremayne S, Gürtin ZB. Assisted
reproduction and Middle East kinship: a regional and religious comparison.
Reprod Biomed Soc Online. 2017;4:41–51.

57. Yilmaz E, Kavak F. The effect of stigma on depression levels of Turkish
women with infertility; 2018.

58. Hasanpoor-Azghdy SB, Simbar M, Vedadhir A. The social consequences of
infertility among Iranian women: a qualitative study. Int J Fertil Steril. 2015;
8(4):409–20.

59. Shariati M, Babazadeh R, Mousavi SA, Najmabadi KM. Iranian adolescent
girls’ barriers in accessing sexual and reproductive health information and
services: a qualitative study. J Fam Plann Reprod Health Care. 2014;40(4):
270–5.

60. Bıkmaz FH, Güler DS. An evaluation of health and sexuality education in
Turkish elementary school curricula. Sex Educ. 2007;7(3):277–92.

61. Jakovljevic M, Jakab M, Gerdtham U, McDaid D, Ogura S, Varavikova E, et al.
Comparative financing analysis and political economy of no communicable
diseases. J Med Econ. 2019;22(8):722–7. https://doi.org/10.1080/13696998.
2019.1600523.

62. Jakovljevic M, Groot W, Souliotis K. Editorial: Health Care Financing and
Affordability in the Emerging Global Markets. Frontiers in Public Health.
2016;21(4):2. https://doi.org/10.3389/fpubh.2016.00002.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

https://pubmed.ncbi.nlm.nih.gov/24467919/
https://pubmed.ncbi.nlm.nih.gov/24467919/
https://doi.org/10.1097/GRH.0000000000000001
https://journals.lww.com/grh/fulltext/2016/09000/iffs_surveillance_2016.1.aspx
https://journals.lww.com/grh/fulltext/2016/09000/iffs_surveillance_2016.1.aspx
https://www.angloinfo.com/how-to/turkey/healthcare
https://www.angloinfo.com/how-to/turkey/healthcare
http://www.milamhctf.com/pdfs/Infertility_Clinics_By_State_v2.pdf
http://www.milamhctf.com/pdfs/Infertility_Clinics_By_State_v2.pdf
https://population.un.org/wpp/Download/Standard/Population/
https://population.un.org/wpp/Download/Standard/Population/
http://fertilitynetwork.org/
http://www.health.gov.au/internet/publications/publishing.nsf/Content/womens-health-policy-toc%7ewomens-health-policy-foreword
http://www.health.gov.au/internet/publications/publishing.nsf/Content/womens-health-policy-toc%7ewomens-health-policy-foreword
http://www.health.gov.au/internet/publications/publishing.nsf/Content/womens-health-policy-toc%7ewomens-health-policy-foreword
http://access.org.au
http://access.org.au
https://doi.org/10.3389/fpubh.2018.00335
https://doi.org/10.1371/journal.pone.0192007
https://doi.org/10.1371/journal.pone.0192007
https://doi.org/10.1080/13696998.2019.1600523
https://doi.org/10.1080/13696998.2019.1600523
https://doi.org/10.3389/fpubh.2016.00002

	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Definition
	Selection of countries
	Selection of documents
	Data extraction
	Scoring and analysis

	Results
	Country profiles
	Statistics
	Financial protection
	Population coverage
	Service package

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

