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Foreword

This report, the first of its kind in a decade, reveals an 
important truth: infertility does not discriminate. For millions 
around the world, the path to parenthood can be difficult to 
access, if not impossible. Globally, an estimated 1 out of every 
6 people are affected by the inability to have a child at some 
point in their life. This is regardless of where they live and what 
resources they have. 

Infertility affects millions. Even still, it remains understudied, 
and solutions underfunded, and inaccessible to many, as the 
result of high costs, social stigma and limited availability. 

The causes of infertility are varied and often complex, and is 
something that both men and women experience. Indeed, a 
wide variety of people, in all regions, may require fertility care.

As with any health issue, it is imperative that we know 
more. This report emphasizes the importance of quantifying 
infertility, as well as knowing who needs fertility care, and 
how risks can be reduced. Using a universal definition and 
consistent methods to measure infertility will improve our 

understanding of this common challenge that can negatively 
impact mental health and cause economic hardship.

Access to sexual and reproductive health services is the primary 
way for people to have the best chance of having the number 
of children they desire. Addressing infertility is also important 
for achieving the health and gender equality targets of the 
2030 Sustainable Development Goals. The data in this report 
emphasize the need to provide access to prevention, diagnosis 
and treatment of infertility.  However, in most countries, these 
services are inadequate.  

This report will help policy-makers, civil society organizations, 
health service providers, researchers and others stakeholders 
to understand the magnitude of infertility, which is critical for 
monitoring, assessing, and improving equitable access to quality 
fertility care services, as well as addressing risk factors and 
consequences of infertility. It is my hope that governments use 
this report to develop evidence-based policies and adopt proven 
solutions, as part of their efforts to strengthen health systems to 
help people fulfil their fertility intentions and live healthier lives. 

 

Dr Tedros Adhanom Ghebreyesus 
Director-General, World Health Organization
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Executive 
summary

Introduction
Infertility is a disease of the male or female reproductive 
system defined by the failure to achieve a pregnancy after 
12 months or more of regular unprotected sexual intercourse. 
Infertility impacts millions of people worldwide, often 
with devastating consequences. Addressing infertility is an 
important component of sexual and reproductive health and 
rights, but in most countries, infertility policies and services 
are inadequate. Addressing infertility is central to achieving 
Sustainable Development Goal (SDG) 3 – Ensure healthy lives 
and promote well-being for all at all ages – and SDG 5 – Achieve 
gender equality and empower all women and girls. Addressing 
infertility is also central to achieving the human rights to the 
enjoyment of the highest attainable standard of physical and 

mental health and to decide the number, timing and spacing 
of one’s children. 

Understanding the magnitude of infertility is critical for 
developing appropriate interventions, for monitoring access 
to quality fertility care, and for mitigating risk factors for and 
consequences of infertility. Yet there is considerable variation 
in estimates of infertility. Differences in how infertility is defined 
and measured partly contribute to this variation. 

This report provides insight into global and regional infertility 
prevalence by analyzing all relevant studies from 1990 to 2021, 
taking into account different study approaches.  

Addressing infertility is an important component 
of sexual and reproductive health and rights,  
and is central to achieving SDG 3 and SGD 5

It is central 
to achieving:

In turn 
meeting:

The highest attainable 
standard of physical and 
mental health

The ability to decide 
the number, timing and 
spacing of one’s children

Sustainable Development 
Goal 3: Ensure healthy lives 
and promote well-being for 
all at all ages.

Sustainable Development 
Goal 5: Achieve gender 
equality and empower all 
women and girls.
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Methods
These global and regional infertility prevalence estimates were 
generated and reported in accordance with the Guidelines 
for Accurate and Transparent Health Estimates Reporting, 
(GATHER), which is widely used for reporting health estimates 
of this nature. The process included the following steps :

A search strategy was developed to identify studies reporting 
on infertility prevalence between 1990 and 2021. Several major 
electronic databases were searched, as were websites and 
conference proceedings. 

Relevant data were extracted from the selected studies. 
The extracted data included the infertility prevalence rates 

that were reported in the studies, as well as information 
about the study design, study population characteristics and 
other factors. 

Data analyses were performed to obtain information about 
approaches used in estimating infertility, and to generate 
infertility prevalence estimates. These estimates reflected 
the pooled findings of the selected studies. The overall 
lifetime and period prevalence of infertility were estimated, 
and additional analyses provided comparisons of infertility 
prevalence in terms of factors such as geographic regions and 
country income levels.

Search strategy developed1

Data analyses performed  
to obtain information3

Results4

Relevant data extracted  
from selected studies2

Methodological process:
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Results 

1 Unless otherwise specified, these estimates refer to 12-month period or lifetime prevalence in keeping with the following definition of infertility 
adopted by the World Health Organization (WHO): Infertility is a disease of the male or female reproductive system defined by the failure to achieve 
a pregnancy after 12 months or more of regular unprotected sexual intercourse

Included studies  
The search identified 12,241 records of potentially relevant 
studies. Screening of these records led to the selection of 
133 studies that met the criteria for inclusion in the systematic 
review. From these, 91 data points were used to generate 
pooled 12-month infertility estimates.

Global infertility prevalence estimates1  
Based on data from 1990 to 2021, the 2022 global infertility 
prevalence estimates are: 
• Approximately one in six people have experienced infertility 

at some stage in their lives, globally.  
• Lifetime prevalence of infertility is estimated to be 17.5% 

(95% confidence interval [CI]: 15.0, 20.3). 
• Period prevalence of infertility is estimated to be 12.6% 

(95% [CI]: 10.7, 14.6).

Regional infertility prevalence estimates 
There is some variation in infertility prevalence across regions, 
but data gaps and overlapping confidence intervals mean that 
regional differences identified in this analysis may not be 
substantial or conclusive. Some regions had very few studies 
with relevant prevalence estimates, and no studies were 
identified for the World Health Organization (WHO) South-East 
Asia Region.

The available data indicate that estimated lifetime prevalence 
of infertility is highest in the WHO Western Pacific Region (23.2%) 
and lowest in the WHO Eastern Mediterranean Region (10.7%). 
Estimated period prevalence of infertility is highest in the WHO 
African Region (16.4%) and lowest in the Eastern Mediterranean 
Region (10.0%). All confidence intervals for these estimates overlap 
based based on 3 or fewer studies, suggesting that the observed 
differences may not be substantial or conclusive.

Approximately one 
in six people have 
experienced infertility 
at some stage in their 
lives, globally.

17.5% 12.6%
Estimated lifetime 
prevalence of infertility   
(95% confidence 
interval: 15.0, 20.3).

Estimated period 
prevalence of infertility   
(95% confidence  
interval: 10.7, 14.6).

2022 global infertility prevalence estimates are:

Global infertility prevalence estimates

Lifetime prevalence is defined as the 
proportion of a population who have 
ever experienced infertility in their life. 

Period prevalence is defined as the proportion of a 
population with infertility at a given point or interval 
in time, which may be current or in the past.
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Estimates of infertility prevalence are similar across 
countries with different income levels. Lifetime infertility 
prevalence was 17.8% for high-income countries and 16.5% for 
low- and middle-income countries. Period infertility prevalence 
was 12.6% for high-income countries and 12.6% for low- and 
middle-income countries.

Regional infertility prevalence estimates
WHO European Region

Period infertility prevalence  
12.4% (CI: 10.5, 14.6, n = 27)

Lifetime infertility prevalence  
16.5% (CI: 14.1, 19.2, n = 18)

WHO Eastern Mediterranean 
Region

Period infertility prevalence  
10.0% (Cl: 5.5, 18.2, n = 3)

Lifetime infertility prevalence  
10.7% (CI: 3.4, 29.0, n = 3)

WHO Region of the Americas

Period infertility prevalence  
10.4% (CI: 7.4, 14.3, n = 5)

Lifetime infertility prevalence  
20.0% (CI: 13.9, 27.9, n = 10)

WHO African Region

Period infertility prevalence  
16.4% (Cl: 10.0, 25.7, n = 6)

Lifetime infertility prevalence  
13.1% (CI: 8.6, 19.4, n = 2)

WHO Western Pacific Region

Period infertility prevalence  
13.0% (CI: 7.8, 20.8, n = 11)

Lifetime infertility prevalence  
23.2% (CI: 17.4, 30.2, n = 6)

12.6%
12.6%

High-income countries

Low- and middle-income 
countries

16.5%
17.8%

High-income countries

Low- and middle-income 
countries

CI = Confidence interval
n = number of studies

WHO = World Health Organization
No studies were available for the WHO South-East Asia Region

Lifetime infertility prevalence 

Period infertility prevalence 
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Research gaps, measurement challenges, and implications 
for future research

Across  the individual studies that contributed data to these 
estimates, reported infertility prevalence varied greatly. This 
may partly reflect the many different methods used to measure 
infertility. In addition, there is a lack of sufficient studies from 
some regions, as well as variation in definitions and in inclusion 
and exclusion criteria in studies estimating infertility, which all 
contribute to moderate certainty of pooled estimates.

Moving forward, researchers must use more consistent, 
systematic and comprehensive processes to improve the 
evidence base relating to infertility prevalence at the global, 
regional and national levels.

Across the individual studies that contributed data to these estimates, 
reported infertility prevalence varied greatly. This may be due to:

Research challenges

The many different 
methods used to 
measure infertility

A lack of sufficient 
studies from 
different regions

All of which contribute  
to moderate certainty  
of pooled estimates.

Variation in definitions 
in inclusion/exclusion 
criteria in infertility studies

Recommendations for future infertility prevalence research

1. Estimating prevalence of infertility
The field needs a standard set of questions for ascertaining 
infertility prevalence that could be adopted by Demographic 
and Health Surveys and other standard population-based 
surveys. Questions should be flexible enough to allow for 
different definitions and approaches in order to facilitate 
comparison. At a minimum, 12-month period infertility that 
is consistent with the WHO definition should be measured.
 
2. Selecting a methodological approach
When selecting an approach to estimate infertility 
prevalence, researchers should consider the objectives, data 
sources, resources, and validity and reliability of data.

3. Reporting estimates
Detailed methodological and analytical information 
should be provided when reporting estimates of infertility 
prevalence. When feasible, estimates for total, primary, and 
secondary infertility prevalence, with stratification by age 
and sex, should be reported.

4. Making comparisons across studies
Estimates should only be compared where they are as 
similar as possible in relation to various study characteristics 
such as definitions, methodological approaches, and 
exclusion criteria. 
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Policy and programmatic implications
Valid and reliable estimates of infertility are needed to 
understand its burden and to facilitate appropriate policy 
formulation, as well as advocacy, provision, and monitoring of 
prevention efforts and fertility care services. These estimates 
clearly show that a large number of people may require 
infertility management and fertility care services in different 
regions of the world. Currently, challenges can be observed 

in relation to the availability, accessibility, and quality of 
interventions to prevent, diagnose and treat infertility in most 
countries. It is anticipated that these estimates will improve our 
understanding of the prevalence and burden of disease related 
to infertility globally and regionally, and will provide a basis for 
policy and practice to achieve universal access to fertility care.

Conclusion
Human health and gender equality are central elements of the 
Sustainable Development Goals, which call on governments to 
ensure universal access to sexual and reproductive health and 
rights. Fertility care is a core part of sexual and reproductive 
health, and responding to infertility can mitigate gender 
inequality. The drive to achieve the Sustainable Development 
Goals therefore must encompass actions to respond more 
effectively to the needs of people with infertility, leaving 
no one behind. These estimates show high prevalence of 

infertility globally and regionally, a finding that should be used 
to support the development of policies and practices that 
will help individuals and couples achieve their desired family 
size. Findings also provide insight into how the estimation of 
infertility prevalence can be improved in order to obtain more 
actionable data, including data that allow for more meaningful 
comparisons across settings and time.
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This section provides background information on how infertility 
prevalence has been measured in the past, why there are limitations 
to earlier assessments of infertility prevalence, and how this report 
advances knowledge and strategic information about infertility 
prevalence.

Addressing infertility is an important component of sexual and 
reproductive health and rights (SRHR) but has been neglected 
in the global SRHR agenda. Infertility has devastating societal 
and health consequences, including social stigma, economic 
hardship, and gender-based violence, as well as poor mental 
health (1, 2). Addressing infertility is central to achieving 
Sustainable Development Goal (SDG) 3 – Ensure healthy lives 
and promote well-being for all at all ages – and SDG 5 – Achieve 
gender equality and empower all women and girls. 

Furthermore, every human being has a right to the enjoyment 
of the highest attainable standard of physical and mental 
health (3). Individuals and couples have the right to decide 
the number, timing and spacing of their children (4). Men and 
women of full age, without any limitation due to race, nationality 
or religion, have the right to marry and to found a family (5). 
If infertility is not addressed, it can negate the realization of 
these essential human rights. Failure to address infertility will 
hamper global efforts to ensure universal access to sexual and 
reproductive health and rights. Consequently, urgent efforts 
are required to improve the prevention, management, and 
treatment of infertility worldwide (6).

Understanding the magnitude of infertility is critical for 
monitoring, assessing, and improving equitable access to quality 

fertility care services, as well as addressing risk factors for and 
consequences of infertility. Yet there has been considerable 
variability in its previous estimation (Figure 1.1). As many 
researchers have noted, this variability hinders accurate 
comparisons across regions, populations, and time (7-13).

Unlike other types of conditions, infertility is defined by the 
absence of an event (i.e., not getting pregnant), usually after a 
defined period of time. The World Health Organization (WHO) 
specifies a 12-month duration, defining infertility as “a disease 
of the male or female reproductive system characterized by the 
failure to achieve a pregnancy after 12 months or more of regular 
unprotected sexual intercourse”. (14). However, many studies 
have utilized other definitions of infertility that incorporate 
longer durations, such as 24 or 60 months (11), or involve non-
duration-based definitions to include health conditions that 
warrant infertility services or relationship factors, such as single 
persons or same-sex couples as suggested by Zegers-Hochschild 
et al.(15). In addition, while some researchers propose that 
time-to-pregnancy (TTP) be used to ascertain infertility (16, 17), 
many studies use self-reported or constructed binary measures 
of infertility (12). In addition, studies vary in their definition and 
application of numerators and denominators, study designs, 
survey instruments, and analytic methods, all of which can affect 
conclusions regarding the true magnitude of infertility (13, 18). 

1. Introduction

Introduction
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Figure 1.1. Wide-ranging findings from previous estimates of infertility

Previous estimates of infertility prevalence suggested 
that the number of individuals or couples affected by 
infertility ranged from 48.5 million couples globally (19) to 
186 million ever-married women in developing countries 
alone (20). In addition, a 2012 study that used data from 
277 demographic health surveys and Bayesian hierarchical 
modeling to generate estimates for 190 countries and 
territories using a duration of five years or more to define 
infertility (19) concluded that 1.9% of women exposed to the 
risk of pregnancy experienced primary infertility, (defined 
by the authors as the inability to have any live birth), and 

10.5% experienced secondary infertility, (defined by the 
authors as the inability to have an additional live birth). 
A 2007 literature review of 25 population surveys found 
that the prevalence of infertility when defined by a duration 
of 12 months or more ranged from 3.5% to 16.7% in more 
developed nations and from 6.9% to 9.3% in less developed 
nations (21). In 2016, another review and meta-analysis 
of 52 studies reported a mean infertility prevalence of 
10% worldwide, with pooled prevalence lowest and highest 
in Australia and Africa, respectively (22).

Consequently, it is important to assess how differences 
in definitions and study designs may affect infertility 
estimates. Understanding the impacts of these variations can 
provide important insights for developing a standardized 
methodological approach. In addition, pooling of prevalence 
data through a meta-analytical approach is necessary for 

generating global and regional estimates. The estimates 
presented in this report therefore aimed to generate global 
and regional estimates while taking into account variation 
in measurement approaches. The work was guided by two 
research questions shown in Figure 1.2.  

Figure 1.2. Key questions addressed in these estimates

1.   What approaches have been used to estimate 
prevalence of infertility among representative 
populations? 

2.   What is the contemporary prevalence of infertility 
globally, and how do prevalence estimates differ by 
methodological approach and study design?

Understanding the magnitude of infertility is 
critical for monitoring, assessing, and improving 
equitable access to quality fertility care services, 
as well as addressing risk factors for and 
consequences of infertility.
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2. Methods

This section describes how studies reporting infertility prevalence data 
were identified. It also describes which items of data were extracted 
from each study and explains how data were analyzed.

These estimates were reported according to the Guidelines 
for Accurate and Transparent Health Estimates Reporting 
(GATHER) (23). A systematic review and meta-analysis 
was conducted in accordance with the updated Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) (24) and the Meta-analysis of Observational Studies 
in Epidemiology (MOOSE) (25), based on a pre-registered 
protocol (26). 

2.1 Data sources and identification of 
relevant studies 
To identify peer-reviewed publications, the following electronic 
databases were searched: PubMed (US National Library of 
Medicine), Web of Science (Clarivate Analytics), CINAHL (EBSCO), 
Family & Society Studies Worldwide (EBSCO), Public Health 
(ProQuest), and Google Scholar. Relevant articles and reviews 
were hand-searched. To identify grey literature, a search was 
conducted of electronic databases (Public Health [ProQuest] 
and ProceedingsFirst [OCLC]), relevant websites, and conference 
proceedings. Additionally, experts in the field were consulted. 

The search strategy included terms related to infertility 
(e.g., infertility, subfertility, infecundity, childlessness) and 
estimation (e.g., estimate, prevalence). Searches were limited 
to between 1990 and 2021 with no language restrictions. 
The year 1990 was selected as the lower bound cut-off for 
four reasons. First, this ensured that the estimates were 

contemporary. Second, an analysis of trends in infertility 
prevalence in 190 countries and territories had found that 
levels of infertility in 2010 were similar to those in 1990 in 
most regions of the world (19). Third, it was necessary for 
the range of time to be long enough to capture all relevant 
methodological approaches. Finally, Schmidt and Münster (8) 
conducted a review of the prevalence of infertility and its 
measurement in “industrialized countries” spanning 1970 
to 1992, and the estimates presented here were intended 
to extend and expand on this previous work. Records 
retrieved from all searches underwent title, abstract and 
full-text screening, with the aid of reference management 
software. Two members of the research team independently 
assessed whether studies were eligible for inclusion, based 
on predetermined criteria (Figure 2.1), with disagreements 
resolved through discussion to reach consensus. 
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Studies were considered representative if they recruited, based 
on their study design, all eligible members of a population (i.e., 
census) or applied probability-based sampling. Clinic-based 
studies that applied consecutive sampling for 12 or more 
months were defined as a census of the clinic population and 
thus were considered eligible for inclusion. Furthermore, for 
clinic-based studies to meet the requirement of representing a 
general population, their samples had to have been drawn from 

a clinic that serves the general population (i.e., a primary health 
care clinic or an obstetrics and/or gynecology clinic) and were 
representative of the clinic population as a whole. 

Studies were excluded based on criteria shown in Figure 2.2. 
Duplicate publications that generated multiple estimates of 
prevalence of infertility using the same data source, definition 
of infertility, and approach to estimation were eliminated.

Figure 2.1. Inclusion criteria

General population and clinic-based studies were included 
if they met all of the following criteria:

• designed to be a representative sample of a general 
population of women and/or men;

• reported estimates of the prevalence or cumulative 
incidence of infertility;

• collected data during or after 1990;
• specified, in their definition of infertility, a duration of 

at least six months in which pregnancy is not reached 
or defined infertility as a subjective evaluation of one’s 
difficulty conceiving or maintaining a pregnancy; 

• presented original research using primary or secondary 
data; and

• used one of the following study designs: cross-sectional, 
cohort, case-control (if the control group was a 
representative sample of the general population and 
the disease of interest [i.e., cases] was not infertility), 
or randomized trial (if the study reported an overall 
estimate for a representative sample of the general 
population at baseline, before any interventions were 
administered).

Figure 2.2. Exclusion criteria

Studies were excluded if they met any of the following 
criteria:

• reported cause-specific prevalence of infertility only, 
such as tubal factor infertility, or male-factor or female-
factor infertility;

• estimated only the proportion seeking fertility treatment 
or receiving a diagnosis of infertility;

• did not use individuals as the unit of analysis (e.g., 
studies in which the prevalence was calculated based on 
total pregnancies, rather than individuals);

• measured childlessness without an intention to estimate 
infertility (e.g., a combined measure of voluntary and 
involuntary childlessness or a measure that did not 
distinguish reasons for involuntary childlessness);

• included menopausal and/or surgically sterile individuals 
in their numerator, which would inflate the numerator 
with individuals who have completed their reproductive 
life span either naturally or surgically; 

• did not define their measure of infertility; or
• reported results only as an abstract or unpublished data.



5IntroductionExecutive summary Discussion AnnexesResultsMethods

2. Methods

2.2 Data extraction
Data that were extracted from each study are shown in Figure 2.3. 

For studies that included data collected both before and after 
1990, only estimates calculated from data collected during or 
after 1990 were extracted. For studies that presented estimates 
for multiple time periods after 1990, the most recent estimate 

was extracted. In instances where necessary information was 
not reported in a manuscript, an effort was made to obtain the 
information by e-mailing the corresponding author.

2.3 Data analysis 
2.3.1 Risk of bias assessment 
The risk of bias for each study was assessed using a risk of bias 
tool proposed by Hoy et al. (28) which was slightly modified 
to better fit with infertility definitions assessed for these 
estimates (Annex 1). The tool includes eight items assessing 
external and internal validity. For each item, studies were rated 
as either low or high risk. Studies that provided insufficient 
information to permit a judgement for a given item were 

classified as high risk. An overall summary score was generated 
from the sum of the eight individual items (one point awarded 
for each item labeled as low risk). The overall summary score 
was divided into the following tertiles: 1) low risk of bias: 
6–8 points, 2) moderate risk of bias: 3–5 points, and 3) high 
risk of bias: 0–2 points. The potential for publication bias was 
assessed through funnel plots. 

2.3.2 Descriptive analysis
First, the methodological approaches used to estimate 
the prevalence of infertility were identified and described. 
Next, the overall number of studies was reported, and the 
numbers of studies by study descriptor variables. In analyzing 
the estimates of infertility prevalence, the focus was on the 
definition adopted by WHO (14), i.e., “a disease of the male or 

female reproductive system defined by the failure to achieve 
a pregnancy after 12 months or more of regular unprotected 
sexual intercourse,” hereafter referred to as “12-month 
infertility.” The number of studies and range of estimates of 
12-month infertility overall and by study descriptor variables 
were examined and reported. 

Figure 2.3. Data extracted from studies

Study characteristics

• study design
• data collection details
• methodological approach or approaches (prospective 

time to pregnancy [TTP] design, retrospective TTP design, 
current duration design, self-reported infertility measure 
[direct], constructed infertility measure [indirect], and 
undetermined)

• infertility estimates (reported proportion of study 
sample with infertility)

Study population characteristics

• sample type (population-based sample, clinic-based 
sample)

• sex of respondent (female respondent, male 
respondent, combined) 

• income level of the country where the study was 
conducted, according to World Bank classification at 
time of analysis (2021) (27) (high-income country [HIC], 
low- and middle-income country [LMIC])

• Geographic region (based on World Health Organization 
regions: African Region, Region of the Americas, 
South-East Asia Region, European Region, Eastern 
Mediterranean Region, Western Pacific Region)

Definitional characteristics

• type of prevalence (period, lifetime)
• numerator (duration-only, duration and treatment, 

self-perceived infertility, intention to conceive) 
(also categorized based on whether intentions were 
considered or not, i.e., trying to conceive)

• denominator (individuals regardless of risk of pregnancy, 
individuals at risk of pregnancy regardless of intentions, 
individuals attempting to conceive)



6IntroductionExecutive summary Discussion AnnexesResultsMethods

Infertility prevalence estimates, 1990–2021 

2.3.3 Meta-analysis and meta-regression 
Meta-analysis was applied to estimate period and lifetime 
prevalence of 12-month infertility overall and stratified by 
income level, region, respondent type, and methodological 
approach. The standard error (SE) of each study’s infertility 
prevalence estimate were calculated either: 1) by extracting 
the SE directly or calculating from the 95% confidence interval 
(CI) ((upper interval–lower interval)/3.92), or when this 
information was not available, 2) a SE was calculated based on 
the formula for obtaining a standard error from a proportion 
(p) ([SQRT(p*(1-p))/N]). Sensitivity analyses were further 
conducted to examine the influence of studies that used an 
approximated SE compared to studies in which the SE could be 
estimated directly. 

Estimates of 12-month infertility were transformed using the 
logit function ([ln(p/(1-p)]). Corresponding SEs were logit 
transformed using the delta method [SQRT((1/(p*(1-p))2)*(SE2)). 
To ensure independence across studies for the meta-analyses 
and assess the sensitivity of analytic choices on selection of 
estimates, the maximum or the minimum lifetime and period 
infertility prevalence estimates were selected for studies in 
which multiple estimates were presented (either in the same 
record or a duplicate record, which for the purposes of the 
meta-analysis was defined as an estimate that was generated 
from the same data source). 

Pooled estimates for studies were generated using the 
maximum value of the prevalence estimate for studies 
presenting multiple estimates, then the same was done using 

the minimum value in sensitivity analyses. Random-effects 
meta-analysis models were used to generate pooled estimates, 
95% confidence intervals, I2 statistics (i.e., proportion of 
total variability in point estimates that can be attributed to 
heterogeneity), and forest plots. A decision to present pooled 
estimates was not solely based on I2 values, but was informed 
by consideration that higher I2 values are inevitable where 
sample sizes are large, and standard errors are precise (29), 
which was consistent with the included studies. Pooled 
estimates were stratified by period or lifetime infertility, 
income classification (i.e., HIC or LMIC), geographic region, 
methodological approach, and respondent’s sex. Using a 
random-effects meta-analysis model, funnel plots were derived 
of the logit transformed prevalence estimates against their 
standard errors. 

Meta-regression using restricted maximum likelihood was 
applied to generate adjusted period and lifetime prevalence 
estimates of 12-month infertility after accounting for region, 
methodological approach, whether or not numerator included 
intentions, denominator categories, and risk of bias score. The 
covariates in the model were chosen based on variables of 
interest in estimation (i.e., region, methodological approach) 
or having a sufficient number of studies across each variable 
categorization and region. The exponentiated regression 
coefficient obtained from the meta-regression of the logit 
transformed infertility prevalence estimates provides odds 
ratios for a given unit change in the covariate. Stata 16.1 was 
used to conduct meta-analyses and meta-regression (30).

2.3.4 Sensitivity analyses
In meta-analysis, sensitivity analysis was conducted by 
estimating pooled lifetime and period prevalence of 12-month 
infertility stratified by 1) maximum versus minimum values 
for linked studies or SE calculation assumptions, 2) all studies 

versus highest-quality studies (risk of bias > 6), and 
3) studies from the general population only versus all studies 
(i.e., population- and clinic-based studies). 

2.3.5 Rating certainty of evidence 
The GRADE framework (31) was used for rating the certainty 
in inferences drawn from the estimates. Specifically, the 
GRADE guidance relating to overall prognosis was adopted 
(32) as it is the most applicable to questions on prevalence of a 
condition. The GRADE framework rates certainty in inferences 
as high, moderate, low, or very low.  Certainty may decrease 
due to concerns about risk of bias, inconsistency, indirectness, 
imprecision, and publication bias. For concerns about risk 
of bias, the sensitivity analyses conducted by the research 
team (exclusion of high risk of bias studies to determine if 
conclusions from pooled estimates differ) were used. For 
concerns about inconsistency, reliance was not placed on the I2 
statistics, as these tend to overestimate heterogeneity amongst 
studies with large sample sizes and number of events (29); 

instead, inconsistency (heterogeneity) was also informed by 
visual inspection of forest plots. Specifically, overlap of point 
estimates and 95% confidence intervals across the individual 
studies was examined. Indirectness was assessed by comparing 
the research questions posed by the authors of individual 
studies to those posed in the investigation that yielded these 
estimates. For imprecision, the width of the 95% CI of the 
pooled estimates was assessed. Given that the evidence in 
these estimates will be used in various contexts and settings, 
a formal threshold for rating imprecision was not determined; 
rather, consideration was given to whether the upper and lower 
bounds of the 95% CI are sufficiently close to the reported 
pooled estimate. Finally, publication bias was assessed through 
visual inspection of funnel plots.
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3. Results

This section presents findings from the literature search and the 
analysis of data extracted from relevant studies. 

2 Unless otherwise specified, these estimates refer to 12-month period or lifetime prevalence in keeping with the following definition of infertility 
adopted by the World Health Organization (WHO): Infertility is a disease of the male or female reproductive system defined by the failure to achieve 
a pregnancy after 12 months or more of regular unprotected sexual intercourse.

A total of 133 studies met inclusion criteria, and these studies 
reflected five distinct methodological approaches to estimating 
infertility. The findings from all studies that reported 12-month 
infertility prevalence (n = 84) were pooled to calculate pooled 
lifetime and period prevalence of infertility at the global and 
regional levels. Relevant data points from studies were used to 

pool estimates. Overall pooled lifetime prevalence of infertility 
was 17.5%, and overall pooled period prevalence of infertility 
was 12.6%.2 There was some variation in infertility prevalence 
across different geographic regions. Unless otherwise specified, 
prevalence refers to 12-month infertility, consistent with the 
WHO definition.

Infertility is a disease of the male 
or female reproductive system 
defined by the failure to achieve 
a pregnancy after 12 months 
or more of regular unprotected 
sexual intercourse

Pooled lifetime 
prevalence of 
infertility was 

17.5%

Pooled period 
prevalence of 
infertility was 

12.6%

Relevant data points pooled to calculate 
infertility prevalence

133 infertility prevalence studies 
reflecting 5 distinct methodological 
approaches

Research process 
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A PRISMA flow diagram illustrating the literature search, article selection and final included studies is shown in Figure 3.1.

Figure 3.1. Identification of studies via databases and other methods

Records identified through 
database searching  

Sept.29 2020

1. PubMed: n = 8 790
2.  Web of Science (Clarivate): n = 1 371
3. CINAHL with Full Text (EBSCO): n = 1 999
4. Family & Society Studies Worldwide 

(EBSCO): n = 1 039
5. Public Health (ProQuest): n = 1 441
6. ProceedingFirst (OCLC): n = 322

N = 14 962

Total records 
N = 16 870

Records with title and  
abstract screened  

N = 12 241

Records sought for  
full text retrieval  

N = 966

Full-text records  
assesed for eligibility  

N = 955

Studies included in review  
N = 133

Duplicate records removed  
before screening 

N = 4 629

Records excluded 
N = 11 275

Records not retrieved  
N = 11

Records identified through 
database searching

Updated search-March 11, 2021

1. PubMed: n = 425
2. Web of Science (Clarivate): n = 92
3. CINAHL with Full Text (EBSCO): n = 115
4. Family & Society Studies  

Worldwide (EBSCO): n = 31
5. Public Health (ProQuest): n =  39
6. ProceedingFirst (OCLC): n = 0

N = 702

Additional records identified 
through other sources

1. Preliminary searches: n = 91
2. Experts and Systematic review 

advisory board: n = 23
3. Reference lists: n = 138
4. Organizations’ websites: n = 10
5. Proceedings: n = 24
6. Google Scholar: n = 920

N = 1 206

Id
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Full text records  
excluded with reasons  

N = 822 
Ineligible outcome: n = 168

Sub-group study: n = 229
Non-representative sampling: n = 126

Other (mostly duplicates and review articles): n = 82
Linked to other studies: n = 38

Data collection before 1990: n = 40
Definition of infertility not reported or did not meet inclusion criteria: n = 35

Wrong study design: n = 4
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3. Results

3.1 Description of studies
The literature search yielded 16 870 records. Following the 
removal of duplicates, 12 241 unique records were screened. 
The screening resulted in the selection of 133 studies for 
inclusion in this study (Annex 2). An overview of the study 
characteristics and infertility estimates for each study can be 
found in Annex 3. 

The vast majority of studies were cross-sectional in design 
(n = 115). Thirteen studies used a cohort study design and 
five used a case-control study design for which only data for 
the control groups were extracted, which were representative 
samples of a general population.

The sample in 85 studies included individuals of reproductive 
age, which was defined differently across studies but often 
confined to individuals aged 15–49 or 20–44 years. 

Eighteen studies provided a lower age limit without an upper 
age limit and/or an age limit that extended beyond reproductive 
age. Fifteen studies limited the sample to a single age or a 
smaller age range that captures women in different stages of 
their reproductive life (e.g., 20–34 years, 30–49 years). For seven 
studies, all measuring lifetime prevalence of infertility, the sample 
included individuals beyond reproductive age. Ten studies did 
not report the age range of respondents in their analytic sample. 
Three studies reported estimates for two different age groupings 
and are thus represented in multiple tallies. 

Sixty-six studies restricted their sample to individuals who were 
married or in union, 53 studies did not restrict their sample by 
relationship status, and a few studies reported both estimates 
separately. Eleven studies did not report the relationship status 
of respondents. Some studies explicitly or implicitly excluded 
individuals not engaged in heterosexual intercourse. One study 
reported the percent of respondents self-identifying as gay, 
lesbian, or bisexual.

The most common definition applied to estimates of 
infertility prevalence was a 12-month definition of infertility 
in 101 studies. Thirty studies applied a 24-month definition of 
infertility while 14 studies applied a demographic 60-month 
definition of infertility. Twenty-nine studies applied definitions 

Total number 
of studies 
analysed: 

133 
Relationship status of study populations:

Most common 
infertility definition: 
12-month definition

Most common study design: 
cross-sectional (86%)

Age of study 
populations: 
heterogeneous 

•  Many studies included 
participants of 
“reproductive age”, 
defined in different 
ways

•  Some studies had 
an age limit beyond 
reproductive age

•  Some studies had no 
age limit

•  Some studies did not 
report age

Only 
included 
participants 

who were married or 
in union

Did not  
restrict 
participation 

in accordance with 
relationship status

Did not 
report the 
relationship 
status of 
respondents

66 
studies

53 
studies

11
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with durations other than 12, 24, or 60 months (e.g., 6 months, 
36 months) or with no duration (self-perceived infertility). 
Among the studies that defined infertility by duration, all 
studies measured infertility in months with no studies 
measuring infertility in menstrual cycles. Many studies reported 
estimates for multiple definitions of infertility. Sixty studies 
reported total infertility estimates (i.e., primary and secondary 
infertility combined in a single estimate), and 34 studies 
reported total, primary, and secondary infertility estimates. The 
remaining 39 studies reported some other combination of total, 
primary, and/or secondary infertility estimates. 

The overall risk of bias was low for 77.4% of studies, moderate 
for 21.1% of studies, and high for 1.5% (Figure 3.2). For 
five out of eight individual items assessed, at least 87.2% 
of studies were rated as low risk. Only one item, the item 
measuring the likelihood of non-response, had more than half 
(54.9%) of studies rated as high risk. The funnel plots, which 
were used to examine publication bias, were symmetrical for 
studies reporting estimates of lifetime and period prevalence 
of infertility. See more details here: https://doi.org/10.1093/
hropen/hoac051.

Figure 3.2. Risk of bias of included studies

Was the sampling frame a true or close  
representation of the target population?

Low Risk

Low Risk

High Risk 

Moderate Risk High Risk 

Was some form of random selection used to  
select the sample, OR was a census taken?

Was the likelihood of  
non-response bias minimal?

Were data collected directly from  
the subject (as opposed to proxy)?

Was an acceptable case  
definition used in the study?

Was the study instrument/measure  
shown to have reliability and validity?

Was the same mode of data  
collection used for all subjects?

Were the numerator(s) and denominator(s)  
for the parameter of interest appropriate?

Summary item on the overall risk of study bias 
(based on number of “yes” responses)

70.7%

50.4%

97.0%

95.5%

91.7%

77.4% 21.1% 

45.1%

87.2%

88.0%

29.3%

49.6%

3.0%

4.5%

8.3%

1.5%

54.9%

12.8%

12.0%

https://doi.org/10.1093/hropen/hoac051
https://doi.org/10.1093/hropen/hoac051
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3. Results

3.2 Methodological approaches for 
estimating infertility prevalence
The review  comprised studies that fell into six methodological 
categories: 1) prospective TTP design, 2) retrospective TTP 
design, 3) current duration design, 4) self-reported infertility 
measure (direct), 5) constructed infertility measure (indirect), 
and 6) undetermined. For 13 studies, the approach could 

not be determined based on the information provided in the 
manuscript. Table 3.1 provides a description of each approach 
and common applications based on the studies included in the 
review. Table 3.2 reports the number of studies and range of 
estimates by methodological approach. 

Methodological approaches used in infertility prevalence studies
The review comprised studies that fell into 6 methodological categories:

 Most common 
methodological 
approaches in the 
included studies: 
self-reported 
infertility measure 
and retrospective 
TTP design

1 Prospective 
TTP design

2 Retrospective 
TTP design

3 Current 
duration design

4
Self-reported 
infertility 
measure (direct)

5
Constructed 
infertility measure  
(indirect)

6 Undetermined

 Least common 
approach in the 
included studies: 
prospective TTP 
design
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Table 3.1. Five approaches to measuring infertility prevalence identified from the systematic review

 Prospective time-
to-pregnancy 
designa

Retrospective 
time-to-pregnancy 
design

Current duration 
design

Self-reported 
infertility 
measure (direct)

Constructed 
infertility 
measure (indirect)

Description •  Participants 
are enrolled 
prior to period 
of unprotected 
intercourse (PUI) 
(incident cohort) 
or during a period 
of unprotected 
intercourse 
(prevalent 
cohort).

•   Participants are 
followed until 
pregnancy, 
infertility 
treatment, or 
study conclusion 
(administrative 
censoring).

•  Participants are 
asked to recall the 
PUI or pregnancy 
attempt time 
prior to becoming 
pregnant 
(pregnancy-based 
approach).

•  Alternatively, 
participants may 
be asked about 
a PUI and/or 
time-to-pregnancy 
(TTP) in a specified 
time regardless 
of outcome 
(historical 
prospective 
approach).

•  Participants are 
enrolled during 
a current PUI or 
pregnancy attempt.

•  Current duration 
(CD) is calculated 
as the interval 
between when the 
PUI or pregnancy 
attempt began and 
date of interview.

•  CD values are 
used to estimate 
a summary TTP 
distribution for 
the population 
using survival 
methods and under 
certain analytic 
assumptions.

Participants are 
queried directly 
about their ability 
to conceive either 
within a specified 
duration of time 
(e.g. 12 months) 
or based on 
their subjective 
evaluation.

•  Infertility status 
is determined 
based on the 
presence or 
absence of a 
pregnancy or 
live birth among 
couples exposed 
to conception for 
a defined period.  

•  Exposure to 
conception 
is inferred 
from survey 
questions and/
or a reproductive 
calendar. 

Sample 
questions 
for querying 
respondents 

•  [For those 
planning to 
conceive] Are you 
pregnant (asked 
at specified 
intervals during 
follow-up)? 

•  [For those 
planning to 
conceive] 
pregnancy is 
ascertained by 
pregnancy testing 
over follow-up 
period  

•  How long had/
have you been 
trying to become 
pregnant?

•  How many months 
did you have 
regular intercourse 
without 
contraception 
before you 
became pregnant?

•  [For those at risk 
of pregnancy at 
interview]: Series 
of questions on 
dates of last use 
of contraception, 
pregnancy, or birth. 
Current duration 
is calculated from 
start of at-risk 
interval to date of 
interview. 

•  [Among those at 
risk of pregnancy 
at interview] How 
long have you been 
trying to become 
pregnant? (number 
of months or years) 

•  Have you ever 
experienced 
a period of at 
least 12-months 
where you 
were having 
unprotected 
intercourse 
(or attempting 
to become 
pregnant) but 
did not become 
pregnant?

•  Have you and 
a partner ever 
had difficulty 
conceiving?

Constructed 
based on a series 
of questions or 
reproductive 
calendar on 
relationship status, 
birth history, 
contraceptive 
use, and, in some 
instances, sexual 
activity and desire 
to have another 
child.

Common 
research 
objectives 

•  Assess the 
biologic capacity 
for reproduction 
(i.e., fecundity)

•  Examine the 
relationship 
between risk 
factors on 
fecundity

•  Estimate fecundity 
or measure 
infertility 
prevalence

•  Identify and/
or examine risk 
factors, which 
need to be 
anchored around 
the start of the 
PUI or pregnancy 
attempt

•  Generate 
population-
based estimates 
of infertility 
prevalence

•  Identify and/
or examine risk 
factors, which need 
to be anchored 
around the start 
of the PUI or 
pregnancy attempt

•  Estimate 
infertility 
prevalence

•  Assess 
association 
between 
infertility and 
risk factors, 
outcomes, and/
or treatment 
seeking 
behavior

Generate 
population-
based estimates 
of infertility 
prevalence 
with nationally 
representative 
demographic 
and reproductive 
health survey data
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 Prospective time-
to-pregnancy 
designa

Retrospective 
time-to-pregnancy 
design

Current duration 
design

Self-reported 
infertility 
measure (direct)

Constructed 
infertility 
measure (indirect)

Common applications forb: 

Type of 
prevalencec 

Period prevalence Period or lifetime 
prevalence

Period prevalence Period or lifetime 
prevalence 

Period prevalence

Duration 
cut-off for 
infertility

•  12-months

•  24-months

•  12-months

•  24-months

•  12-months

•  24-months

•  12-months

•  No duration 
(subjective 
measure) 

•  12-months

•  60-months

Pregnancy 
intentions 
considered in 
numerator

Always considered Sometimes 
considered

Sometimes 
considered

Sometimes 
considered

Commonly not 
considered

Denominator 
considered

Those attempting 
to conceive

Those ever at risk 
of pregnancy or 
attempting to 
conceive

Those at risk of 
pregnancy or 
attempting to 
conceive at time of 
interview

Ever and not at 
risk of pregnancy 
(e.g. all women of 
reproductive age)

Ever and not at 
risk of pregnancy 
(e.g. all women of 
reproductive age)

a The prospective time-to-pregnancy design approach is considered the gold standard.
b Common applications are summarized based on the studies included in the systematic review. 
c Period prevalence is defined as the proportion of individuals/couples with infertility at a given point or interval in time, which may be current or past 

depending on the study aims. Lifetime prevalence is defined as the proportion of individuals/couples who have ever experienced infertility in their life. 

Table 3.2. Range of 12-month period and lifetime infertility prevalence estimates by methodological 
approach and other study descriptors

Study Characteristics Number of studiesa Number and range of 12-month total infertility prevalence 
estimates (%)b

All studies (studies 
with 12-month 
estimates)

Number 
of period 
estimatesc

Period 
Prevalence

Number 
of lifetime 
estimatesc

Lifetime 
prevalence

Total 133 (84) 69 1.6-34.0 65 3.3-39.7

Methodological approaches

Prospective TTP design 3 (3) 3 13.6-28.0 - -

Retrospective TTP design 34 (24) 25 5.0-32.0 15 3.3-35.3

Current duration design 6 (5) 10 9.4-34.0 - -

Self-reported infertility measure 61 (39) 16 4.0-18.0 45 4.2-39.7

Constructed infertility measure 23 (8) 12 6.0-17.0 - -

Undetermined 13 (6) 3 1.6-13.3 5 10.1-20.9

Definitional characteristics

Numerator (Duration only)

Intentions includedd 65 (46) 22 7.0-32.0 42 4.2-39.7

Intentions not considered 61 (37) 44 1.6-34.0 14 3.3-35.3

Numerator (Duration and/or receipt of care included)

Intentions included⁴ 8 (7) 2 12.0-12.3 8 11.0-26.0

Intentions not considered 2 (2) 1 18.0 1 35.0
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Study Characteristics Number of studiesa Number and range of 12-month total infertility prevalence 
estimates (%)b

All studies (studies 
with 12-month 
estimates)

Number 
of period 
estimatesc

Period 
Prevalence

Number 
of lifetime 
estimatesc

Lifetime 
prevalence

Numerator (Subjective evaluation with or without duration)

Intentions includedd 10 (1) - - 3 11.4-16.4

Intentions not considered or 
unknown

10 (1) 1 7.74 - -

Denominator

All regardless of risk of pregnancy 74 (41) 19 1.6-17.0 35 3.3-35.0

Ever at risk of pregnancye 37 (26) 30 4.2-34.0 13 8.2-35.3

Attempting to conceived 40 (30) 20 9.4-32.0 17 5.8-39.7

Study population characteristics

Sample type 

General population-based 118 (71) 47 1.6-34.0 65 3.3-39.7

Clinic-based 15 (13) 22 5.0-28.0 - -

Sex of respondent

Female 109 (72) 54 1.6-34.0 56 3.3-39.7

Male 10 (10) 5 7.0-15.3 9 8.2-21.8

Combinedf 18 (9) 10 4.2-28.0 - -

Not reported 1 (-) - - - -

Income Levelg

High-income countries 70 (55) 43 5.0-34.0 52 4.2-35.3

Low- and Middle-income countries 65 (29) 26 1.6-32.0 13 3.3-39.7

Regionh

African Region 24 (8) 6 9.5-32.0 4 9.3-15.8

Eastern Mediterranean Region 15 (6) 3 5.2-15.2 4 3.3-21.2

European Region 47 (37) 32 5.0-34.0 25 9.0-31.8

South-East Asia Region 12 (-) - - - -

Region of the Americas 24 (15) 16 4.0-15.7 15 4.2-35.3

Western Pacific Region 29 (19) 12 1.6-28.0 17 8.2-39.7

a Some studies reported multiple prevalence estimates by applying different definitional or study population characteristics. In these instances, 
studies were included in more than one tally. 

b  12-month estimates of resolved and unresolved infertility. Outlier 12-month infertility estimate is not reported in Table 3.2. Outliers were deter-
mined based on their magnitude and justification in the respective studies regarding their ability to capture infertility.  

c Some studies reported multiple prevalence estimates by applying different definitional or study population characteristics. In these instances, 
multiple estimates from a single study may be included in the same tally.

d Includes individuals wanting a child and/or trying to conceive.
e Includes any individual ever at risk of a pregnancy. May include studies that used marital status as a proxy for being at risk of pregnancy. 
f Includes studies that reported estimates for male and female respondents or couple respondents. 
g Defined based on World Bank classifications at the time of the systematic review (The World Bank. Countries and economies. 2021; Available from: 

https://data.worldbank.org/country).
h Defined based on World Health Organization regional groupings (World Health Organization. 2022; Available from: https://www.who.int/about/

who-we-are/regional-offices).

https://data.worldbank.org/country
https://www.who.int/about/who-we-are/regional-offices
https://www.who.int/about/who-we-are/regional-offices
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Of the studies included in these estimates, the self-reported 
infertility measure was applied most often followed by the 
retrospective TTP design. The prospective TTP design was the 
least used approach. Six studies reported multiple estimates 
generated by different approaches and are thus included in the 
count for multiple approaches. Three studies combined two 
approaches to generate a single estimate. In these instances, 
these studies were categorized based on the primary approach 
used for generating the prevalence estimate. 

Across studies, period prevalence was measured using all 
approaches, whereas lifetime prevalence was mainly measured 
using the self-reported infertility measure approach. The 
12-month definition was the most common definition applied 
across all approaches except for the constructed infertility 
measure for which a 5-year definition was more commonly 
applied. 

Use of a retrospective TTP design was more common in high-
income countries, particularly Europe, whereas use of the 
constructed infertility measure approach was more common in 
low- and middle-income countries. The self-reported infertility 
measure approach was widely applied in studies conducted 
in both HIC and LMIC. China was the only country in which 
we were able to identify a study that used a prospective TTP 

design approach, where participants were recruited from 
premarital and preconception clinics. The self-reported 
infertility measure approach was the most common approach 
applied in studies conducted in the WHO African Region, WHO 
Region of the Americas, and WHO Western Pacific Region. The 
self-reported infertility measure approach was also commonly 
applied in the WHO European Region; however, in this region, 
the retrospective TTP design approach was the most widely 
applied approach. The constructed infertility measure was 
the most common approach used in studies conducted 
in the WHO South-East Asia Region and the WHO Eastern 
Mediterranean Region, and was also commonly applied in 
studies in the African Region and the Region of the Americas.

The majority of 12-month infertility estimates were based on 
self-reported infertility measures and retrospective TTP designs 
(Table 3.2 and Figure 3.3). Across approaches, duration-based 
methods (prospective TTP, retrospective TTP, and current 
duration designs) showed larger period estimates and ranges 
of 12-month infertility (5.0–34.0%) compared with self-reported 
and constructed measures (4.0–18.0%). Lifetime estimates of 
12-month infertility were available only for retrospective TTP 
(3.3–35.3%) and self-reported measures (4.2–39.7%) and were 
comparable. 

Figure 3.3. Lifetime and period infertility prevalence by methodological approach 
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3.3 Definitional characteristics 
3.3.1 Type of prevalence
Eighty-four studies reported a period prevalence and 58 reported 
a lifetime prevalence with some reporting both. One hundred 
thirty-four estimates of 12-month infertility were extracted from 
84 studies of which 69 were period prevalence and 65 were 

lifetime prevalence (Table 3.2). Period and lifetime estimate 
ranges of 12-month infertility were both wide and comparable to 
one another. 

3.3.2 Numerator
The majority of studies overall and those reporting 12-month 
infertility estimates used a numerator defined by duration only 
(Table 3.2). Among duration-only estimates, about half included 
intentions (mainly defined as those trying to conceive) in the 
numerator and the other half did not. Some studies reported 
both. A few studies incorporated duration and receipt of care 
in the numerator. Twenty studies used a numerator defined by 

subjective evaluation (i.e., perceived infertility) with or without a 
specified duration. The range of period and lifetime estimates of 
infertility among studies that defined the numerator by duration 
only did not vary considerably by whether the numerator 
considered intentions (7.0–32.0%, 4.2–39.7%, respectively) or 
did not consider intentions (1.6–34.0% with one outlier removed, 
3.3–35.3%, respectively). 

3.3.3 Denominator
Over half of the studies included individuals regardless of their 
risk of pregnancy in the denominator. The remaining studies 
were split in how they defined their denominator between those 
ever at risk of pregnancy and those attempting to conceive 
(Table 3.2). Some studies provided multiple estimates in their 
publication using different denominators. Among studies 
reporting 12-month estimates, the distribution among the three 

categories was more evenly divided than for all studies. Period 
infertility estimate ranges were lower when the denominator 
included individuals regardless of risk (1.6–17.0%) compared 
to individuals ever at risk (4.2–34.0%) or individuals attempting 
to conceive (9.4–32.0%). Lifetime infertility estimates were 
relatively similar across denominator categorizations. 
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3.4 Study population characteristics
3.4.1 Sample type 
Most studies drew their sample from the general population 
(n = 118) whereas only 15 studies drew their sample from a clinic 
population. Period infertility estimate ranges were similar for 

general population studies compared to clinic-based studies. 
There were no lifetime estimates of 12-month infertility available 
for clinic-based studies.

3.4.2 Sex of respondents
A majority of studies included estimates based on female 
respondents (n = 109) while only 10 studies included estimates 
based on male respondents (five studies that included separate 
estimates for female and male respondents were counted in 
both tallies). Eighteen studies included estimates that combined 

responses from both male and female respondents or from 
couples. One study did not report the sex of respondents. The 
range for period and lifetime estimates of 12-month infertility 
was smaller and lower for male respondents compared to female 
respondents. 

3.4.3 Income level
The proportion of study populations from HIC and LMIC was 
similar at 51.9% and 48.1% respectively, whereas 65.5% of the 
12-month infertility estimates were from HIC (Table 3.2). Two 

studies presented estimates from both HIC and LMIC. Overall, 
the range of period and lifetime estimates of 12-month infertility 
were similar within and across HIC and LMIC (Figure 3.4)

Figure 3.4. Lifetime and period infertility prevalence by country income level
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3.4.4 Regional availability of studies
The European Region was the region represented in the greatest 
proportion of studies (35.3% of the total number of studies). The 
Eastern Mediterranean Region and South-East Asia Region were 
the least represented regions with 11.3% and 9.0% of the total 
number of studies, respectively (Table 3.2). The regions reporting 
the greatest number of 12-month infertility estimates were the 
European Region, the Region of the Americas, and the Western 
Pacific Region. Very few 12-month estimates were available for 
the African and Eastern Mediterranean regions, and no 12-month 
estimates were available for the South-East Asia Region. 

3.4.5 Ranges of reported estimates
Overall, period infertility prevalence estimate ranges were 
largest for the African (9.5-32.0%), European (5.0-34.0%), and 
Western Pacific regions (1.6-28.0%) compared to the Region of 
the Americas (4.0-15.7%) and Eastern Mediterranean Region 
(5.2-15.2%). Lifetime infertility prevalence estimate ranges 
were largest for the Region of the Americas (4.2-35.3%), the 
European Region (9.0-31.8%), and the Western Pacific Region of 
the (8.2-39.7%), and smallest for the African Region (9.3-15.8%) 
(Table 3.2). 

Regions least represented in analyzed studies: Region most represented 
in analyzed studies: 

Regional availability of data and wide ranges of 12-month infertility estimates

35.3% of the total 
number of studies, of 
which 37 studies provided 
data for 12 month 
infertility estimates

11.3% of the total number 
of studies, of which 6 studies 
provided data for 12-month 
infertility estimates

9% of the total number 
of studies, none of which 
provided data for 12 month 
infertility estimates

WHO South-East 
Asia Region

WHO Eastern 
Mediterranean 
Region

WHO European 
Region

Lifetime infertility prevalence estimate ranges were largest for the Region of the 
Americas (4.2-35.3%) European Region (9.0-31.8%) and Western Pacific Region (8.2-39.7%) 
and smallest for the African Region (9.3-15.8%) 

Period infertility prevalence 
ranges in the Eastern 
Mediterranean region were  
 5.2 - 15.2%

WHO Eastern Mediterranean 
Region

Period infertility prevalence 
ranges for the Region of the 
Americas were  
 4.0 - 15.7%

WHO Region of the Americas

No estimates were 
available. 

WHO South-East 
Asia Region

Period infertility prevalence 
ranges for the Western 
Pacific region were  
 1.6 -28.0%

WHO Western Pacific Region

Overall, period infertility 
prevalence estimate ranges were 
largest for the African region 
 (9.5-32.0%)

WHO African Region

Period infertility prevalence 
estimate ranges in the 
European region were  
 5.0-34.0%

WHO European Region
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3.5 Pooled 12-month infertility estimates 
We pooled all 12-month infertility prevalence estimates using 
meta-analysis and stratified by whether the measure was 
estimating lifetime prevalence (n = 39 independent estimates 
from 37 studies) or period prevalence (n = 52 independent 

estimates from 43 studies). Overall pooled lifetime and 
period prevalence estimates were 17.5%  (95% CI: 15.0, 20.3) 
and 12.6% (95% CI: 10.7, 14.6), respectively (Figure 3.5 and 
Figure 3.6, respectively).

Figure 3.5. Pooled lifetime infertility 
prevalence estimates

Study
invlogit(ES)
with 95% CI

Weight 
(%)

African
Geelhoed (2002) 0.16 [0.14, 0.18] 2.58
Somé (2016) 0.10 [0.08, 0.14] 2.46
Heterogeneity: τ2 = 0.10, I2 = 86.75%, H2 = 7.55 0.13 [0.09, 0.19]
Test of θi = θj: Q(1) = 7.55, p = 0.01

Eastern Mediterranean
Ahmadi Asr Badr (2006) 0.03 [0.03, 0.04] 2.55
Dovom (2014) 0.21 [0.19, 0.24] 2.58
Esmaeilzadeh (2012) 0.16 [0.14, 0.18] 2.59
Heterogeneity: τ2 = 1.16, I2 = 99.33%, H2 = 150.26 0.11 [0.03, 0.29]
Test of θi = θj: Q(2) = 240.69, p = 0.00

European
Bhattacharya (2009) 0.19 [0.18, 0.21] 2.62
Brunetti (1994) 0.10 [0.07, 0.15] 2.27
Buckett (1997) 0.17 [0.15, 0.20] 2.56
Cabrera-Leon (2015) 0.18 [0.18, 0.18] 2.63
Datta (2016) 0.13 [0.12, 0.13] 2.62
Gunnell (1994) 0.26 [0.25, 0.28] 2.62
Gyorffy (2014) 0.10 [0.08, 0.12] 2.55
Hærvig (2018) 0.18 [0.16, 0.20] 2.61
Khaer Pedersen (1994) 0.17 [0.12, 0.23] 2.35
Klemetti (2010) 0.20 [0.18, 0.22] 2.59
Kuppers-Chinnow (1997) 0.32 [0.29, 0.34] 2.60
Oakley (2010) 0.16 [0.15, 0.17] 2.62
Philippov (1998) 0.17 [0.15, 0.18] 2.61
Rostad (2013) 0.13 [0.12, 0.14] 2.62
Soares (2011) 0.12 [0.10, 0.14] 2.58
Sundby (1996) 0.10 [0.09, 0.11] 2.61
Terävä (2008) 0.16 [0.15, 0.17] 2.62
Wulff (1997) 0.24 [0.21, 0.28] 2.55
Heterogeneity: τ2 = 0.15, I2 = 99.04%, H2 = 104.06 0.16 [0.14, 0.19]
Test of θi = θj: Q(17) = 757.31, p = 0.00

The Americas
Anyalechi (2019) 0.14 [0.12, 0.15] 2.60
Cairncross (2020) 0.25 [0.23, 0.26] 2.62
Crawford (2015) 0.25 [0.22, 0.29] 2.58
Crawford (2015) 0.06 [0.05, 0.07] 2.58
Crawford (2015) 0.10 [0.08, 0.12] 2.56
Feuntes (1994) 0.26 [0.19, 0.34] 2.34
Gleason (2020) 0.24 [0.22, 0.26] 2.61
Jacobson (2018) 0.35 [0.32, 0.38] 2.60
McQuillan (2003) 0.35 [0.31, 0.39] 2.57
Nelson (2011) 0.20 [0.16, 0.25] 2.47
Heterogeneity: τ2 = 0.48, I2 = 98.85%, H2 = 87.04 0.20 [0.14, 0.28]
Test of θi = θj: Q(9) = 697.82, p = 0.00

Western Pacific
He (2020) 0.21 [0.20, 0.22] 2.63
Herbert (2009b) 0.17 [0.15, 0.20] 2.58
Kreisel (2020) 0.40 [0.34, 0.45] 2.53
Righarts (2015) 0.25 [0.23, 0.28] 2.59
Righarts (2021) 0.15 [0.14, 0.17] 2.61
van Roode (2015) 0.26 [0.22, 0.31] 2.53
Heterogeneity: τ2 = 0.20, I2 = 98.08%, H2 = 52.13 0.23 [0.17, 0.30]
Test of θi = θj: Q(5) = 127.67, p = 0.00

Overall 0.18 [0.15, 0.20]
Heterogeneity: τ2 = 0.33, I2 = 99.48%, H2 = 193.20
Test of θi = θj: Q(38) = 2117.16, p = 0.00
Test of group differences: Qb(4) = 7.65, p = 0.11

0.02 0.05 0.12 0.27 0.50
Random-effects REML model

Figure 3.6. Pooled period infertility prevalence 
estimates  

Study
invlogit(ES)
with 95% CI

Weight 
(%)

African
Bello (2010) 0.32 [0.28, 0.36] 1.98
Fledderjohann (2016) 0.17 [0.15, 0.19] 2.00
Kouman (2005) 0.10 [0.08, 0.13] 1.94
Polis (2017) 0.31 [0.28, 0.35] 1.99
Sundby (1998) 0.09 [0.09, 0.11] 2.00
Walraven (2001) 0.10 [0.08, 0.12] 1.98
Heterogeneity: τ2 = 0.49, I2 = 98.55%, H2 = 68.94 0.16 [0.10, 0.26]
Test of θi = θj: Q(5) = 339.83, p = 0.00

Eastern Mediterranean
Hassan (1997) 0.12 [0.12, 0.12] 2.02
Mirzaei (2018) 0.05 [0.04, 0.06] 1.98
Sharif (2020) 0.15 [0.15, 0.16] 2.02
Heterogeneity: τ2 = 0.38, I2 = 99.83%, H2 = 598.90 0.10 [0.05, 0.18]
Test of θi = θj: Q(2) = 250.72, p = 0.00

European
Ajrouche (2014) 0.18 [0.16, 0.20] 2.00
Björvang (2020) 0.10 [0.08, 0.12] 1.96
Eustache (2004) 0.05 [0.03, 0.07] 1.81
Gokler (2014) 0.13 [0.10, 0.16] 1.95
Guldbrandsen (2014) 0.16 [0.16, 0.16] 2.02
Hallen (2011) 0.07 [0.04, 0.11] 1.70
Hoenderboom (2020) 0.17 [0.15, 0.18] 2.01
Hollegaard (2007) 0.17 [0.16, 0.19] 2.01
Jensen (2001) 0.10 [0.07, 0.15] 1.82
Jensen (2001) 0.08 [0.05, 0.12] 1.73
Jensen (2001) 0.10 [0.06, 0.15] 1.77
Jensen (2001) 0.08 [0.05, 0.12] 1.82
Kirkegaard (2014) 0.10 [0.09, 0.11] 2.02
Magnus (2021) 0.12 [0.12, 0.13] 2.02
Muller (2006) 0.11 [0.08, 0.15] 1.85
Muller (2006) 0.09 [0.06, 0.13] 1.82
Muller (2006) 0.05 [0.03, 0.09] 1.57
Muller (2006) 0.08 [0.05, 0.13] 1.70
Nguyen (2007) 0.12 [0.12, 0.12] 2.02
Sarac (2018) 0.09 [0.08, 0.09] 2.01
Slama (2006) 0.34 [0.18, 0.55] 1.36
Slama (2012) 0.24 [0.19, 0.30] 1.91
Taylor (1999) 0.14 [0.12, 0.17] 1.98
Toft (2005) 0.15 [0.12, 0.18] 1.95
Toft (2005) 0.19 [0.15, 0.23] 1.94
Toft (2005) 0.27 [0.22, 0.32] 1.94
Van der Avoort (2003) 0.15 [0.10, 0.22] 1.78
Heterogeneity: τ2 = 0.21, I2 = 99.23%, H2 = 129.61 0.12 [0.10, 0.15]
Test of θi = θj: Q(26) = 968.05, p = 0.00

The Americas
Balakrishnan (1993) 0.07 [0.06, 0.07] 2.02
Bushnik (2012) 0.16 [0.14, 0.17] 2.00
Dulberg (1993) 0.09 [0.07, 0.10] 1.98
Feuntes (1994) 0.10 [0.09, 0.11] 2.01
Thoma (2013) 0.16 [0.08, 0.27] 1.52
Heterogeneity: τ2 = 0.15, I2 = 97.31%, H2 = 37.13 0.10 [0.07, 0.14]
Test of θi = θj: Q(4) = 174.15, p = 0.00

Western Pacific
Cai (2011) 0.15 [0.14, 0.17] 2.00
Hu (2020) 0.26 [0.23, 0.29] 1.99
Huang (2013) 0.13 [0.13, 0.14] 2.02
Mena (2020) 0.15 [0.14, 0.16] 2.02
Meng (2015) 0.14 [0.12, 0.15] 2.00
Taylor (1999) 0.20 [0.18, 0.23] 1.99
Wang (2018) 0.28 [0.25, 0.31] 1.99
Xingping (2006) 0.02 [0.02, 0.02] 2.02
Yang (2017) 0.11 [0.11, 0.12] 2.02
Zhang (2014) 0.04 [0.04, 0.05] 2.01
Zhou (2018) 0.25 [0.24, 0.26] 2.02
Heterogeneity: τ2 = 0.91, I2 = 99.92%, H2 = 1222.37 0.13 [0.08, 0.21]
Test of θi = θj: Q(10) = 40712.84, p = 0.00

Overall 0.13 [0.11, 0.15]
Heterogeneity: τ2 = 0.40, I2 = 99.81%, H2 = 521.01
Test of θi = θj: Q(51) = 152792.99, p = 0.00
Test of group differences: Qb(4) = 2.89, p = 0.58

0.02 0.05 0.12 0.27 0.50
Random-effects REML model
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3.5.1 Pooled primary and secondary infertility
For primary 12-month infertility, pooled lifetime and period 
prevalence was 9.6% (95% CI: 6.3, 14.3, n = 12) and 9.0% (95% 
CI: 6.6, 12.2, n = 33), respectively (Figure 3.7). For secondary 

12-month infertility, pooled lifetime and period prevalence was 
6.5% (95% CI: 3.9, 10.7, n = 10) and 4.9% (95%: 2.7, 8.8, n = 17), 
respectively (Figure 3.8).

Figure 3.7. Pooled lifetime and period infertility prevalence estimates for primary infertility  

Study
invlogit(ES)
with 95% CI

Weight 
(%)

Lifetime
Ahmadi Asr Badr (2006) 0.02 [0.02, 0.03] 2.22
Akhondi (2019) 0.20 [0.20, 0.21] 2.26
Bhattacharya (2009) 0.10 [0.10, 0.11] 2.26
Buckett (1997) 0.11 [0.09, 0.13] 2.23
Cabrera-Leon (2015) 0.06 [0.06, 0.06] 2.26
Esmaeilzadeh (2012) 0.12 [0.10, 0.14] 2.24
Geelhoed (2002) 0.07 [0.05, 0.08] 2.22
Gunnell (1994) 0.16 [0.15, 0.18] 2.25
Kazemijaliseh (2015) 0.17 [0.15, 0.20] 2.25
Philippov (1998) 0.04 [0.03, 0.05] 2.23
Somé (2016) 0.07 [0.05, 0.09] 2.18
Vahidi (2009) 0.25 [0.24, 0.26] 2.26
Heterogeneity: τ2 = 0.63, I2 = 99.90%, H2 = 965.97 0.10 [0.06, 0.14]
Test of θi = θj: Q(11) = 1427.41, p = 0.00

Period
Akre (1999) 0.08 [0.08, 0.08] 2.26
Albayrak (2007) 0.06 [0.05, 0.07] 2.24
Bach (2015) 0.21 [0.19, 0.23] 2.25
Balakrishnan (1993) 0.11 [0.11, 0.12] 2.26
Bushnik (2012) 0.21 [0.18, 0.24] 2.24
Cai (2011) 0.08 [0.06, 0.09] 2.24
Chen (2015) 0.12 [0.11, 0.13] 2.26
Dovom (2014) 0.06 [0.05, 0.08] 2.22
Esmaeilzadeh (2012) 0.04 [0.03, 0.07] 2.11
Feuntes (1994) 0.03 [0.03, 0.04] 2.25
Gokler (2014) 0.05 [0.03, 0.07] 2.17
Hassan (1997) 0.04 [0.04, 0.05] 2.26
Hosseini (2012) 0.03 [0.03, 0.04] 2.23
Joffe (2000) 0.15 [0.13, 0.17] 2.25
Karmaus (1999) 0.23 [0.21, 0.26] 2.25
Keiding (2021) 0.28 [0.26, 0.31] 2.25
Keiding (2021) 0.28 [0.25, 0.31] 2.25
Keiding (2021) 0.38 [0.32, 0.44] 2.22
Keiding (2021) 0.24 [0.19, 0.29] 2.21
Kouman (2005) 0.03 [0.02, 0.05] 2.13
Meng (2015) 0.14 [0.12, 0.16] 2.25
Mirzaei (2018) 0.03 [0.02, 0.03] 2.22
Samarakoon (2007) 0.04 [0.03, 0.05] 2.23
Slama (2012) 0.26 [0.17, 0.38] 2.08
Sundby (1998) 0.03 [0.03, 0.04] 2.24
Thoma (2013) 0.24 [0.12, 0.43] 1.86
Vahidi (2009) 0.03 [0.03, 0.04] 2.25
Wulff (1997) 0.06 [0.04, 0.09] 2.18
Xingping (2006) 0.01 [0.01, 0.01] 2.26
Zargar (1997) 0.15 [0.14, 0.16] 2.26
Zhang (2013) 0.13 [0.12, 0.15] 2.25
Zhang (2014) 0.13 [0.03, 0.03] 2.26
Zhou (2018) 0.15 [0.15, 0.16] 2.26
Heterogeneity: τ2 = 0.97, I2 = 99.94%, H2 = 1635.18 0.09 [0.07, 0.12]
Test of θi = θj: Q(32) = 100588.06, p = 0.00

Overall 0.09 [0.07, 0.12]
Heterogeneity: τ2 = 0.86, I2 = 99.98%, H2 = 4325.08
Test of θi = θj: Q(44) = 191678.85, p = 0.00
Test of group differences: Qb(1) = 0.06, p = 0.81

0.02 0.05 0.12 0.27 0.50
Random-effects REML model
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Figure 3.8. Pooled lifetime and period infertility prevalence estimates for secondary infertility

Study
invlogit(ES)
with 95% CI

Weight 
(%)

Lifetime
Ahmadi Asr Badr (2006) 0.01 [0.01, 0.02] 3.67
Bhattacharya (2009) 0.07 [0.06, 0.08] 3.74
Buckett (1997) 0.07 [0.05, 0.09] 3.69
Cabrera-Leon (2015) 0.11 [0.11, 0.11] 3.76
Dovom (2014) 0.08 [0.06, 0.10] 3.71
Esmaeilzadeh (2012) 0.02 [0.01, 0.03] 3.62
Geelhoed (2002) 0.11 [0.09, 0.13] 3.73
Gunnell (1994) 0.16 [0.14, 0.17] 3.75
Philippov (1998) 0.13 [0.11, 0.14] 3.74
Somé (2016) 0.04 [0.03, 0.07] 3.61
Heterogeneity: τ2 = 0.73, I2 = 99.43%, H2 = 174.92 0.07 [0.04, 0.11]
Test of θi = θj: Q(9) = 411.13, p = 0.00

Period
Balakrishnan (1993) 0.05 [0.05, 0.06] 3.75
Cai (2011) 0.08 [0.06, 0.09] 3.73
Chauhan (2015) 0.02 [0.01, 0.03] 3.61
Feuntes (1994) 0.04 [0.03, 0.04] 3.74
Gokler (2014) 0.08 [0.06, 0.10] 3.69
Hassan (1997) 0.08 [0.07, 0.08] 3.75
Hosseini (2012) 0.02 [0.01, 0.02] 3.68
Kouman (2005) 0.07 [0.05, 0.09] 3.69
Meng (2015) 0.11 [0.08, 0.16] 3.64
Mirzaei (2018) 0.02 [0.02, 0.03] 3.67
Polis (2017) 0.34 [0.30, 0.39] 3.73
Thoma (2013) 0.05 [0.05, 0.06] 3.74
Wulff (1997) 0.03 [0.02, 0.05] 3.57
Xingping (2006) 0.00 [0.00, 0.00] 3.75
Zhang (2013) 0.35 [0.33, 0.37] 3.75
Zhang (2014) 0.01 [0.01, 0.01] 3.73
Zhou (2018) 0.10 [0.09, 0.10] 3.75
Heterogeneity: τ2 = 1.69, I2 = 99.88%, H2 = 822.78 0.05 [0.03, 0.09]
Test of θi = θj: Q(16) = 45756.15, p = 0.00

Overall 0.05 [0.04, 0.08]
Heterogeneity: τ2 = 1.32, I2 = 99.96%, H2 = 2710.55
Test of θi = θj: Q(26) = 306027.25, p = 0.00
Test of group differences: Qb(1) = 0.51, p = 0.47

0.00 0.02 0.12 0.50
Random-effects REML model

3.5.2 Sensitivity Analyses
For studies that presented more than one 12-month infertility 
estimate, sensitivity analyses showed minimal variation in 
lifetime and period estimates when selecting the minimum 
value over the maximum value for infertility prevalence 
(Table 3.3). Similarly, restricting analyses to only higher-quality 
studies with a bias score of 7 or 8 (n = 28 for lifetime, n = 16 for 
period), general population studies (n = 39 for lifetime, n = 30 
for period), or studies in which the standard errors could be 
directly ascertained from the publication (n = 28 for lifetime, 
n = 39 for period), rather than approximated, also showed little 
difference in overall infertility prevalence compared with the 
main findings (Table 3.3). 

17.5%

12.6%

Estimated lifetime 
prevalence of infertility   
(95% confidence interval 
[CI]: 15.0, 20.3).

Estimated period 
prevalence of infertility   
(95% CI: 10.7, 14.6).
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High-
income 

countries 

Low- and 
middle-income 
countries

17.8% 16.5%

Low- and 
middle-income 
countries

High-
income 

countries 

12.6% 12.6%

Estimated lifetime 
prevalence of infertility

Estimated period 
prevalence of infertility

Table 3.3. Results from sensitivity analyses

Criterion Pooled lifetime infertility, %  
(95% CI)

Pooled period infertility, %  
(95% CI)

Overall estimates 17.5 (15.0, 20.3) 12.6 (10.7, 14.6)

Sensitivity analysis criterion applied

Linked studies replaced with minimum value 14.5 (12.3, 17.1) 11.7 (10.0, 13.7)

Limited to high quality studies (bias score >7) 18.1 (15.7, 20.8) 13.9 (10.5, 18.2)

General population studies only 17.5 (15.0, 20.3) 12.4 (9.9, 15.5)

Limited to studies in which standard errors could be 
obtained directly

19.0 (16.4, 21.9) 12.2 (10.2, 14.6)

CI = confidence interval
 

3.5.3 Pooled infertility estimates stratified by region 
Regional differences in pooled lifetime infertility prevalence 
showed some variation in magnitude, yet all confidence intervals 
overlapped (Figure 3.5). The Western Pacific Region had the 
highest prevalence of lifetime infertility (23.2%, 95% CI: 17.4, 30.2, 
n = 6), followed by the Region of the Americas (20.0%, 95% CI: 
13.9, 27.9, n = 10), the European Region (16.5%, 95% CI: 14.1, 19.2, 
n = 18), and the African Region (13.1%, 95% CI: 8.6, 19.4, n = 2). 
The lowest magnitude was found in the Eastern Mediterranean 
Region (10.7%, 95% CI: 3.4, 29.0, n = 3). Similarly, the magnitude 
of period infertility estimates varied by region, but all confidence 

intervals overlapped (Figure 3.6). The highest pooled estimate 
of period infertility prevalence was in the African Region (16.4%, 
95% CI: 10.0, 25.7, n = 6) followed by the Western Pacific Region 
(13.0%, 95% CI: 7.8, 20.8, n = 11), the European Region (12.4%, 
95% CI: 10.5, 14.6, n = 27), the Region of the Americas (10.4%, 95% 
CI: 7.4, 14.3, n = 5), and the Eastern Mediterranean Region (10.0%, 
95% CI: 5.2, 18.2, n = 3). The number of studies for lifetime and 
period estimates varied across regions, contributing to variation in 
estimates. Notably, no studies conducted in the South-East Asian 
Region provided overall 12-month infertility prevalence estimates. 

3.5.4  Pooled infertility estimates stratified by income, population, 
and sex of respondents

When stratified by country income classifications, pooled 
lifetime infertility prevalence was 17.8% (95% CI: 15.3, 20.7, 
n = 30) for HIC and 16.5% (95% CI: 10.4, 25.0, n = 9) for LMIC. 

Pooled period infertility prevalence was 12.6% (95% CI: 10.8, 
14.7, n = 31) for HIC and 12.6% (95% CI: 9.2, 16.9, n = 21) 
for LMIC.
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In terms of respondent population (female, male, combined), the 
majority of lifetime and period prevalence estimates were based 
on female respondents (n = 37, n = 41, respectively) compared to 
male respondents (n = 12, n = 2, respectively) or combined sex 
(n = 0, n = 9, respectively). Pooled lifetime infertility prevalence 
estimates were higher when study respondents were female 
(17.5%, 95% CI: 14.9, 20.5, n = 37) compared with male (12.4%, 

95% CI: 10.5, 14.6, n = 12). This pattern was also observed for 
pooled period estimates, but based on only two studies that 
used male respondents. Pooled period infertility estimates were 
12.6% (95% CI: 10.6, 15.0, n = 41) based on female respondents, 
8.7% (95% CI: 0.51, 14.4, n = 2) based on male respondents, and 
12.6% (95% CI: 8.2, 18.8, n = 9) based on combined respondents 
(female, male, couple) (data not shown). 

3.5.5  Pooled infertility estimates stratified by methodological 
approach

The methodological approach varied based on reporting of 
lifetime or period prevalence estimates. Minimal differences 
were found in pooled lifetime infertility estimates across 
the three methodological approaches that were used, with 
estimates of 16.7% (95% CI: 10.3, 26.0, n = 9), 17.6% (95% 
CI: 15.0, 20.7, n = 27), and 18.5% (95% CI: 15.6, 21.8, n = 3) for 
retrospective TTP, self-reported infertility, and undetermined 
approaches, respectively (Annex 4). Corresponding I2 
percentages were 99.6, 98.6, and 87.1, respectively. In contrast, 
period estimates were highest when using prospective 

TTP (21.8%, 95% CI: 13.7, 32.9, n = 3) and current duration 
approaches (26.2%, 95% CI: 19.9, 33.6, n = 4) followed by a 
retrospective TTP approach (12.9%, 95% CI: 10.7, 15.6, n = 24) 
(Annex 4). Self-reported and constructed approaches were 
similar with pooled period infertility prevalence of 10.6% 
(95% CI: 8.1, 13.8, n = 12) and 10.9% (95% CI: 8.0, 14.6, n = 6), 
respectively. The lowest infertility prevalence was found for the 
three studies in which the approach could not be determined 
(6.2%, 95% CI: 1.6, 20.8, n = 3). Corresponding I2 percentages 
were 97.5, 68.9, 99.5, 99.0, 98.8, and 99.9, respectively.

3.5.6 Meta-regression results by period and lifetime
Meta-regression results yielded patterns similar to unadjusted 
pooled lifetime infertility prevalence (Table 3.4). Although 
confidence intervals overlapped, the magnitude of the odds 
ratios showed generally higher lifetime infertility prevalence 
in the Americas (odds ratio [OR]: 1.33, 95% CI: 0.81, 2.18) and 
Western Pacific regions (OR: 1.34, 95% CI: 0.72, 2.49) and lower 
magnitude in the African (OR: 0.60, 95% CI: 0.24, 1.26) and 
Eastern Mediterranean (OR: 0.64, 95% CI: 0.31, 1.30) regions 
relative to the European Region after adjustment for definitional 
characteristics and bias scores. This corresponded to pooled 
adjusted lifetime infertility prevalence estimates of 20.5%, 
23.4%, 13.0%, and 10.8% for each respective region compared to 
the European Region (16.8%). In the same model, differences by 
methodological approach were minimal with adjusted lifetime 
infertility prevalence estimates of 17.8% for retrospective TTP, 
18.5% for undetermined, and 18.2% for the self-reported direct 
measures. This corresponded to odds ratio associations of 0.85 
(95% CI: 0.49, 1.47) for retrospective TTP and 1.02 (95% CI: 0.49, 
2.12) for undetermined relative to self-reported direct measures. 

Similarly, meta-regression results for period infertility 
prevalence were consistent with unadjusted results 
(Table 3.4). Relative to studies from the European Region, 
infertility estimates from the African Region were associated 
with the largest magnitude of association (OR: 1.95, 95% 
CI: 1.02, 3.72) followed by the Western Pacific Region (OR: 1.32, 
95% CI: 0.77, 2.27) and Eastern Mediterranean regions (OR: 
1.11, 95% CI: 0.51, 2.42). Region of the Americas (OR: 0.88, 95% 
CI: 0.41, 1.87) had a lower magnitude of association relative 
to estimates from the European Region, although confidence 
intervals overlapped for all regions with the exception of the 
African Region. These odds ratio associations were consistent 
with adjusted period prevalence estimates, which showed the 
highest prevalence in the African Region (18.1%) followed by 
the Western Pacific Region (14.2%), European Region (12.6%), 
Region of the Americas (11.2%), and Eastern Mediterranean 
Region (10.1%). 

3.6 Certainty of the evidence
The certainty in the overall estimates of 12-month lifetime and 
period prevalence, as well as primary and secondary 12-month 
prevalence (lifetime and period) is moderate. The certainty was 
rated down from high to moderate due to serious inconsistency 
(Annex 5, Tables A–F), based on overlap of point-estimates 
and 95% confidence intervals reported by individual studies 

as shown in the forest plots. Estimates from individual studies 
were non-overlapping. None of the subgroup hypotheses 
proposed by the review explained the observed heterogeneity, 
implying that unknown factors, or factors not reported or 
measured by the individual studies, may be the true underlying 
explanation for the observed heterogeneity.
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Table 3.4. Pooled lifetime and period infertility prevalence estimates and multivariable odds 
ratios associations by region and methodological approach, adjusting for definitional factors 
and risk of bias

Study covariates Infertility prevalence, % (95% CI) Multivariable modela odds ratio (95% CI)

Lifetime prevalence (n = 39 estimates)b

WHO regionc

African Region 13.0 (4.6, 21.3) 0.60 (0.24, 1.26)

Eastern Mediterranean Region 10.8 (5.0, 16.6) 0.64 (0.31, 1.30)

European Region 16.8 (13.4, 20.2) Ref

Region of the Americas 20.5 (15.2, 25.8) 1.33 (0.81, 2.18)

Western Pacific Region 23.4 (15.9, 31.0) 1.34 (0.72, 2.49)

Methodological approach

Prospective TTP - -

Retrospective TTP 17.8 (12.8, 22.9) 0.85 (0.49, 1.47)

Current duration - -

Self-reported direct measure 18.2 (15.2, 21.1) Ref

Constructed measure - -

Undetermined 18.5 (9.3, 27.5) 1.02 (0.49, 2.12)

Period prevalence (n = 52 estimates)b

WHO regionc

African Region 18.1 (11.7, 24.5) 1.95 (1.02, 3.72)

Eastern Mediterranean Region 10.1 (4.4, 15.7) 1.11 (0.51, 2.42)

European Region 12.6 (10.2, 15.0) Ref

Region of the Americas 11.2 (6.2, 16.2) 0.88 (0.41, 1.87)

Western Pacific Region 14.2 (10.1, 18.2) 1.32 (0.77, 2.27)

Methodological approach

Prospective TTP 21.8 (11.1, 32.6) 1.42 (0.53, 3.84)

Retrospective TTP 13.1 (10.5, 15.7) 1.10 (0.65, 1.85)

Current duration 26.0 (14.6, 37.3) 2.43 (1.17, 5.05)

Self-reported direct measure 10.9 (7.8, 14.1) Ref

Constructed measure 11.1 (6.7, 15.5) 1.31 (0.69, 2.47)

Undetermined 6.2 (2.5, 9.9) 0.48 (0.22, 1.07)

CI = confidence interval
TTP = time-to-pregnancy
(-) indicates that 12-month estimates were not found for respective categories.
a Models were adjusted for region, methodological approach (prospective TTP, retrospective TTP, current duration, self-reported binary measure, 

constructed binary measure, undetermined), numerator included intentions, denominator categories (all regardless of risk, ever at risk, 
attempting to become pregnant), and risk of bias score (0-8).

b Lifetime prevalence (I2 = 98.6%), period prevalence (I2 = 99.2%)
c Overall lifetime and period 12-month estimates were not found for studies conducted in the South-East Asia Region.
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4. Discussion

This section summarizes key findings about infertility prevalence and 
reflects on implications for stakeholders in the sexual and reproductive 
health field. It highlights how findings in this report should guide 
improvements in how research on infertility prevalence is conducted. 
In addition, findings in this report provide a basis for raising awareness 
about the widespread nature of infertility and about the importance 
of ensuring that fertility services are a key element of sexual and 
reproductive health and rights in all countries.

3 Unless otherwise specified, these estimates refer to 12-month period or lifetime prevalence in keeping with the following definition of infertility 
adopted by the World Health Organization (WHO): Infertility is a disease of the male or female reproductive system defined by the failure to achieve 
a pregnancy after 12 months or more of regular unprotected sexual intercourse.

Global estimates of infertility are needed to guide planning and 
coordination of infertility prevention, diagnosis, and treatment 
efforts. This report is an important milestone in understanding 
the contemporary prevalence of infertility. It uses evidence from 
all eligible studies conducted between 1990 and 2021 identified 
through a comprehensive and systematic analysis of publicly 
available data.

Key findings:3 

1. Infertility affects a large proportion of the global population, 
with approximately one in six people experiencing infertility 
in their lifetimes. Lifetime prevalence of infertility is estimated 
to be 17.5% (95% CI: 15.0, 20.3). Period prevalence of infertility 
is estimated to be 12.6% (95% CI: 10.7, 14.6).

2. For primary infertility, estimated pooled lifetime and period 
prevalence were 9.6% and 9.0% respectively. For secondary 
infertility, estimated pooled lifetime and period prevalence 
were 6.5% and 4.9% respectively.

3. Methodological approaches to measuring infertility vary 
greatly. Five methodological approaches for measuring 
infertility were identified in this report: prospective time-to-
pregnancy design, current duration design, retrospective 

time-to-pregnancy design, self-reported infertility measure, 
and constructed infertility measure.

4. There is some variation in infertility prevalence across 
regions, but data gaps and overlapping confidence 
intervals mean that regional differences identified in this 
analysis may not be substantial or conclusive. The Western 
Pacific Region had the highest prevalence of lifetime infertility 
(23.2%), followed by the Region of the Americas (20.0%) and 
the European Region (16.5%). Period infertility was highest 
in the African Region (16.4%), followed by the Western Pacific 
Region (13.0%) and the European Region (12.4%). The Eastern 
Mediterranean Region had the lowest lifetime and period 
infertility, at 10.7% and 10.0%, respectively. The number of 
studies for lifetime and period estimates varied across regions, 
contributing to uncertainty about findings. Notably, no studies 
from the South-East Asia Region provided 12-month infertility 
prevalence data that could be used in these analyses.

5. Estimates of infertility prevalence are similar across 
countries regardless of country income level. Lifetime 
infertility prevalence was 17.8% for high-income countries 
and 16.5% for low- and middle-income countries. Period 
infertility prevalence was 12.6% for high-income countries 
and 12.6% for low- and middle-income countries.
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The use of meta-analysis in these estimates facilitated the 
pooling of prevalence data, and found a higher magnitude of 
overall lifetime prevalence of 12-month infertility compared 
to period prevalence, as was expected, and a high level of 
heterogeneity across studies, which was anticipated. The 
regional prevalence estimates and data availability reported 
here differ from those reported in a previous study by 
Mascarenhas et al. (19), which could be due the latter’s exclusive 

use of a demographic infertility measure (5-year exposure 
period) and different regional groupings than those applied in 
the estimates presented in this report. (These estimates use 
the country groupings for the six WHO regions.) The range of 
infertility estimates for HIC and LMIC were similar in this review, 
which is consistent with another (non-systematic) review by 
Boivin et al. (21) that examined 12- and 24-month infertility 
estimates. 

Lifetime and period prevalence of infertility: why both matter

Overall pooled lifetime and period prevalence estimates of 
infertility in this report were 17.5% and 12.6%, respectively. 
Period and lifetime measures of infertility prevalence 
provide different types of information, both of which are 
important. Contemporary estimates of period infertility 
prevalence help countries identify service needs and 
target resources, whereas estimates of lifetime infertility 
prevalence provide an understanding of the burden of 
infertility over people’s lifetime. 

Surprisingly, this study found that the range of 12-month 
infertility prevalence estimates was broad and did not 
vary substantially by lifetime or period prevalence. This 
may be due to the majority of studies capturing lifetime 
prevalence from reproductive-aged individuals who may not 
have completed childbearing. The wide range of estimates 
persisted even after accounting for definitional or study 
population characteristics. A prior systematic review (11) also 
found considerable heterogeneity in infertility estimates. 

Disaggregating primary and secondary infertility

Infertility can be primary or secondary. Primary infertility 
is when a pregnancy has never been achieved by a 
person, and secondary infertility is when at least one prior 
pregnancy has been achieved.

These estimates report that for primary infertility, pooled 
lifetime and period prevalence were 9.6% and 9.0% 
respectively. For secondary infertility, pooled lifetime and 
period prevalence were 6.5% and 4.9% respectively.
 

Distinguishing between primary and secondary infertility is 
important for considering the role of potential etiological 
factors. While primary infertility data may be useful for 
making comparisons across time and settings (33, 34), high 
rates of secondary infertility are associated with infection-
related pathology resulting from postpartum infections, 
unsafe abortions (35, 36), and some sexually transmitted 
infections (37). Thus, excluding secondary infertility 
from infertility prevalence estimates would result in an 
underestimation or misrepresentation of the total burden of 
infertility in settings with high prevalence of such factors. 
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4. Discussion

4.1 Research gaps and measurement 
challenges
These estimates of infertility prevalence should be interpreted in the context of key research gaps and measurement challenges.

4.1.1  Lack of sufficient studies from some regions or studies with 
male participants

The estimates presented in this report reflect major gaps in the 
availability of studies for certain regions of the world. A larger 
proportion of eligible studies were from the European Region 
(35.3% of included studies), whereas the Eastern Mediterranean 
Region and South-East Asia Region were the least represented 
(11.3% and 9.0% of included studies, respectively). The lack 
of a sufficient number of studies across regions precluded the 
generation and comparison of regional differences in primary 
and secondary 12-month infertility prevalence. Strikingly, 
the pooled lifetime estimate of infertility for the African 
Region includes only two studies (38, 39), which may explain 
the unexpected and illogical finding of lifetime prevalence 

being lower than period prevalence in the African Region. 
Furthermore, no studies from the South-East Asia Region 
provided overall 12-month infertility prevalence estimates. 
These gaps are particularly notable in light of the clear need 
to generate country-level estimates of infertility prevalence 
to inform national policies and services. Also, there were few 
studies with male participants, and pooled lifetime and period 
infertility estimates reported by male respondents were lower 
than for female respondents. Further work will be needed to 
provide estimates based on whether infertility is due to male, 
female or unexplained factors.

4.1.2 Variation in definitions and in inclusion and exclusion criteria in 
studies estimating infertility 

Different approaches, definitions and types of study 
populations have been used in estimates of infertility 
prevalence, resulting in a high level of heterogeneity. Although 
most studies reported either an overall infertility prevalence 
estimate or overall, primary, and secondary infertility 
prevalence estimates, this was not consistent across all 
studies. Very few studies applied a consistent definition and 
methodological approach across different regions. Numerous 
studies used definitions of infertility that do not align with the 
12-month definition of infertility used by WHO.

Decisions about which populations to include in studies also 
varied among studies. Some studies exclude people based on 
relationship status, use of infertility treatment, or pregnancy 
intentions and reproductive years. These differences may 

amplify or mask true magnitude and differences in the reported 
estimates. At the same time, such inclusion and exclusion 
criteria may also serve practical program purposes. For 
instance, including receipt of fertility care in the numerator 
may provide important information related to access to care. 
Restricting the numerator to those intending to conceive 
(slightly more than 50% of studies in this study) may generate 
a more useful estimate for predicting service needs (40, 41), 
whereas not restricting the numerator to those with intentions 
may be more useful for examining risk factors associated 
with infertility (42). Similarly, including individuals outside 
of reproductive age may have a bearing on how a program 
identifies services for who is at risk of infertility (e.g., non-
contracepting, non-sexually active), yet such definitional issues 
can affect estimates.

4.1.3 Numerous study designs and methods of estimating infertility
Differences in the type of methodological approach used and 
the way in which an approach is operationalized make it difficult 
to ascertain true regional differences in infertility prevalence, 
and to conduct analyses of trends over time (8, 11). The use of 
different numerators or denominators within the same study 

population has been shown to result in different infertility 
prevalence estimates (43-45). In addition, there was significant 
variation in the level of detail provided in publications included 
in these estimates, making it difficult in some cases to discern 
definitional characteristics.
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4.1.4 Certainty of estimates and other limitations
The certainty in the estimates of 12-month period and lifetime 
prevalence, as well as primary and secondary 12-month 
prevalence (lifetime and period) was rated moderate due to 
inconsistency. None of the subgroup hypotheses explained the 
observed heterogeneity. In addition, more than 50% of studies 
in these estimates either reported a response rate below 75% 
or failed to report a response rate. However, most studies were 

rated as low or moderate risk of bias, with only 1.5% of studies 
rated as high risk, and excluding high-risk studies had minimal 
impact on the overall estimates. Funnel plots were also found to 
be symmetrical, suggesting low potential for publication bias, 
although caution should generally be exercised in interpreting 
funnel plots for this purpose (46).

4.2 Implications for research
The findings in these estimates have implications for researching 
prevalence of infertility, including selecting methodological 
approaches, reporting estimates and making comparisons 
across studies. There is a clear need to use consistent, systematic 
and comprehensive processes to collect and report infertility 
prevalence data at the global, regional, and country levels. The 
moderate certainty of these estimates indicates a need to improve 
how research on infertility is conducted so that inferences drawn 
from estimates can be presented with greater confidence. 

The majority of studies that met criteria for inclusion in the 
analyses reported here provided estimates of the prevalence of 
12-month infertility, suggesting that population-level estimates 
can be generated globally using the WHO definition of infertility. 
Flexibility may be required to accommodate different needs 
relating to population-level estimates; however, at a minimum, 
studies should collect data that measure infertility prevalence 
based on the WHO definition. 

Recommendations for future infertility prevalence research 

1. Estimating prevalence of infertility

The field needs a standard set of questions for ascertaining 
infertility prevalence that could be adopted by Demographic 
and Health Surveys and other standard population-based 
surveys. These questions should be qualitatively examined 
to ensure comparability in interpretation and relevance 
across different contexts. Questions should be flexible 
enough to allow for different definitions and approaches 
in order to facilitate comparison. At a minimum, 12-month 
period infertility should be measured in accordance with 
the WHO definition. Other dimensions such as intentions 
and receipt of fertility care should be captured. Multiple 
approaches could also be incorporated to allow for 
comparisons across methodologies. Measures should allow 
for disaggregation by lifetime and period infertility, primary 
and secondary infertility, and male and female respondents.
 
2. Selecting methodological approach

Researchers should consider research objectives, data 
sources, resources, and validity and reliability when 
selecting an approach to estimate infertility prevalence (i.e., 
prospective time-to-pregnancy design, retrospective time-
to-pregnancy design, current duration design, self-reported 
infertility measure, and constructed infertility measure).
 
3. Reporting estimates

Researchers should provide detailed methodological and 
analytical information when reporting estimates of infertility 
prevalence. It is especially important to specify the survey 
question or questions used to generate the estimates as 
well as clearly defining the numerator and denominator. 

Assumptions regarding whether participants were at risk of 
pregnancy (e.g., married couples considered a proxy for risk 
status), should be outlined. Both an estimate of infertility 
prevalence and corresponding standard error (or confidence 
interval) should be provided. This is particularly important 
for studies using complex survey designs or survival analysis 
in which the standard error cannot be calculated from the 
sample size and prevalence estimate. Also, when feasible, 
estimates for total, primary, and secondary infertility 
prevalence should be reported, with stratification by 
age and sex.

4. Making comparisons across studies

Estimates should only be compared when they are as similar 
as possible in relation to various study characteristics such 
as definitions, methodological approaches, and exclusion 
criteria. Thus, estimates should be compared when 
stratified and matched according to key parameters, such as 
methodological approach, definition, primary or secondary 
infertility, intention or risk, sex, and age. When differences 
exist, the reasons for the differences should be examined. 
For studies in which a standard approach can be applied 
to make comparisons across different geographic settings, 
the interpretation of estimates would be aided by the 
reporting of additional information on contraceptive use and 
method mix (including fertility awareness-based methods), 
contraceptive failures, fertility intentions, sexual behavior 
(frequency, timing, abstinence), parity and gravidity, timing 
of pregnancy awareness, postpartum breastfeeding duration 
and lactational amenorrhea, infertility treatment-seeking, 
and availability and use of infertility treatment.
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4.3 Policy and programmatic implications
Valid and reliable prevalence estimates are needed to 
understand the burden of infertility and to inform policies, 
advocacy, service provision, and monitoring of fertility care. 
Having the right data is essential for generating people-centred 
and evidence-based policies and services to mitigate the impact 
of infertility, and would enable fulfillment of the rights of 
individuals to found a family and decide the number, timing and 
spacing of their children. These infertility prevalence estimates 
clearly show that a large number of people in different regions 
of the world experience infertility and require infertility 
prevention, diagnosis and treatment. 

Currently, there are policy and programmatic challenges 
related to the low availability, accessibility, and quality 
of interventions to address infertility in most countries. 
Prevention, diagnosis and treatment of infertility is often not 
prioritized in national population and development policies, 
reproductive health strategies, or health financing. These 
estimates improve our understanding of the prevalence and 
burden of infertility, and they also provide a basis for the 
formulation of policies and services to advance universal 
access to fertility care. 

4.4 Conclusion 
Human health and gender equality are central elements of the 
Sustainable Development Goals, which call on governments to 
ensure universal access to sexual and reproductive health and 
rights. Fertility care is a core part of sexual and reproductive 
health, and responding to infertility can mitigate gender 
inequality. The drive to achieve the Sustainable Development 
Goals therefore must encompass actions to respond more 
effectively to the needs of people with infertility. The estimates 

presented in this report show high prevalence of infertility 
globally and regionally, and can be used to support the 
development of policies and practices that will help more 
individuals and couples achieve their desired family size. 
Findings also provide insight into how the estimation of 
infertility prevalence can be improved in order to obtain more 
actionable data, including data that allow for more meaningful 
comparisons across settings and time.

More needs to be done to: 

Estimate infertility prevalence by country 

Disaggregate infertility estimates by cause (male factor, female factor, both male 
and female factors, and unexplained factors) and by age

Develop a set of questions that can be used in nationally representative 
demographic health and population surveys to generate infertility prevalence

Promote and ensure consistency in definitions and measures used in 
infertility research

Enhance inclusion of infertility in health policies, services, and financing, and 
achieve universal access to fertility care for all
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Annex 1. Risk of 
bias assessment 

The Risk of Bias Tool is designed to assess the risk of bias 
in population-based prevalence studies. It was initially 
developed by Leboeuf-Yde and Lauritsen (1995) and then 

modified by Hoy et al. (2012). We slightly modified the Hoy 
et al. (2012) tool to align with the purpose of our study as 
shown below. 

ITEM 
#

RISK OF BIAS 
ITEM

CRITERIA FOR ANSWERS ADDITIONAL NOTES AND EXAMPLES

External validity 

1 Was the 
sampling 
frame a true 
or close 
representation 
of the target 
population?

•  Yes (LOW RISK): The 
sampling frame was a true 
or close representation of 
the target population.

•  No (HIGH RISK): The 
sampling frame was NOT a 
true or close representation 
of the target population. 

The sampling frame is a list of the sampling units in the target 
population and the study sample is drawn from this list. Clinic-
based sampling frames are considered high risk given that they 
only represent those individuals seeking care. 

Examples: 
•  The sampling frame was a list of almost every individual within 

the target population. The answer is: Yes (LOW RISK).

•  The cluster sampling method was used and the sample of 
clusters/villages was drawn from a list of all villages in the target 
population. The answer is: Yes (LOW RISK).

•  The sampling frame was a list of just one particular ethnic group 
within the overall target population, which comprised many 
groups. The answer is: No (HIGH RISK).

•  The sampling frame included all eligible patients attending 
a primary care clinic that serves the target population over a 
12-month period. The answer is No (HIGH RISK).

•  The sampling frame included pregnant women only. The answer 
is: No (HIGH RISK). 
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ITEM 
#

RISK OF BIAS 
ITEM

CRITERIA FOR ANSWERS ADDITIONAL NOTES AND EXAMPLES

2 Was some form 
of random 
selection used 
to select the 
sample, OR, 
was a census 
undertaken?

•  Yes (LOW RISK): A census 
was undertaken, OR, some 
form of random selection 
was used to select the 
sample (e.g., simple random 
sampling, stratified random 
sampling, cluster sampling, 
systematic sampling).

•  No (HIGH RISK): A census 
was NOT undertaken, AND 
some form of random 
selection was NOT used to 
select the sample. 

A census collects information from every unit in the sampling frame. 
Clinic-based studies that recruit all eligible patients within a time 
period of 12 months or longer are considered a census. In a survey, 
only part of the sampling frame is sampled. In these instances, 
random selection of the sample helps minimize study bias. 

Examples: 
•  The sample was selected using simple random sampling. The 

answer is: Yes (LOW RISK).

•  The target population was the village and every person in the 
village was sampled. The answer is: Yes (LOW RISK).

•  A census of the patient population was taken at a clinic by 
sampling all eligible patients over a 12-month period. The answer 
is: Yes (LOW RISK).

•  The target population was a region within a country but only the 
nearest villages to the capital city were selected in order to save 
on the cost of fuel. The answer is: No (HIGH RISK).

•  In a case-control study, controls were selected to match the cases on 
certain characteristics such as age. The answer is: No: (HIGH RISK)

3 Was the 
likelihood of 
non-response 
bias minimal?

•  Yes (LOW RISK): The 
response rate for the 
study was >/=75%, OR, an 
analysis was performed 
that showed no significant 
difference in relevant 
demographic characteristics 
between responders and 
no responders OR authors 
applied weighting methods 
to account for differences 
between responders and 
non-responders.

•  No (HIGH RISK): The 
response rate was <75%, 
and if any analysis 
comparing responders and 
non-responders was done, 
it showed a significant 
difference in relevant 
demographic characteristics 
between responders and 
non-responders.

Examples: 
•  The response rate was 83%. The answer is : Yes (LOW RISK). 

•  The response rate was 68%; however, the researchers did an 
analysis and found no significant difference between responders 
and non-responders in terms of age, sex, occupation and or 
socioeconomic status. The answer is: Yes (LOW RISK).

•  The response rate was 68%; however, the researchers applied 
weighting methods to account for differences between 
responders and non-responders in terms of age, sex, occupation 
and or socioeconomic status. The answer is: Yes (LOW RISK).

•  The response rate was 65% and the researchers did NOT carry 
out an analysis to compare relevant demographic characteristics 
between responders and non-responders. The answer is: No 
(HIGH RISK). 

•  The response rate was 69% and the researchers did an analysis 
and found a significant difference in age, sex and socio-economic 
status between responders and non-responders and no 
procedures were applied to account for differences. The answer 
is: No (HIGH RISK).

Internal validity 

4 Were data 
collected 
directly from 
the subjects 
(as opposed to 
a proxy)?

•  Yes (LOW RISK): All data 
were collected directly from 
the subjects.

•  No (HIGH RISK): In some 
instances, data were 
collected from a proxy.

A proxy is a representative of the subject. 

Examples: 
•  All eligible subjects in the household were interviewed separately. 

The answer is: Yes (LOW RISK). 

•  A representative of the household was interviewed and 
questioned about the presence of infertility in at least one 
household member, including his or her partner. The answer is: 
No (HIGH RISK).

•  Medical records (proxy) are used to identify those with infertility. 
Some individuals with known infertility will not be captured in 
medical records since not all patients are asked about infertility. 
The answer is No (HIGH RISK). 
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ITEM 
#

RISK OF BIAS 
ITEM

CRITERIA FOR ANSWERS ADDITIONAL NOTES AND EXAMPLES

5 Was an 
acceptable 
case definition 
used in the 
study?

•  Yes (LOW RISK): An 
acceptable case definition 
was used. In instances 
where multiple definitions 
are used, at least one 
acceptable case definition 
was used. 

•  No (HIGH RISK): An 
acceptable case definition 
was NOT used. 

Acceptable case definitions of infertility include those that define 
infertility as a failure to achieve either a clinical pregnancy or live 
birth after > 12 months of regular unprotected intercourse overall or 
> 6 months for ages 35 and over, consistent with minimum clinical 
criterion for defining infertility (ACOG). Given that some studies 
avoid use of 12 months due to heaping, definitions >9 months will 
be considered acceptable. Intentions may or may not be included 
in the definition. Definitions that include menopausal women and 
surgically sterile men or women are not acceptable. 

Examples: 
•  Clinical definition: failure to achieve a clinical pregnancy after 12 

months or more of regular unprotected sexual intercourse. The 
answer is: Yes (LOW RISK) 

•  Epidemiological definition: failure to achieve a clinical pregnancy 
(or live birth) after 24 months or more of regular unprotected 
sexual intercourse. The answer is: Yes (LOW RISK) 

•  Demographic definition: failure to achieve a live birth after 5 years 
or more of regular unprotected sexual intercourse. The answer is: 
Yes (LOW RISK) 

•  Failure to achieve a clinical pregnancy after 6 months of regular 
unprotected sexual intercourse. The answer is: No (HIGH RISK). 

•  Difficulty achieving a clinical pregnancy (no duration specified). 
The answer is: No (HIGH RISK) 

6 Was the study 
instrument/
items that 
measured the 
parameter of 
interest (e.g., 
prevalence 
of infertility) 
shown to have 
reliability and 
validity (if 
necessary)?

•  Yes (LOW RISK): The study 
instruments/items had been 
shown to have reliability 
and validity (if this was 
necessary), e.g., test-retest, 
piloting, validation in a 
previous study, etc.  

•  No (HIGH RISK): The study 
instruments/items had 
NOT been shown to have 
reliability or validity (if this 
was necessary). 

Self-reported time-to-pregnancy/ time-trying-to-conceive 
instruments (retrospective or prospective) are considered low risk 
given that several studies have shown these measures to be fairly 
reliable and valid (though not all). Binary self-reported instruments 
that include a duration are also considered low risk (i.e., ‘Have you 
ever had a time, lasting 12 months or longer, when you and a partner 
were trying for a pregnancy but it didn’t happen?’). Studies that use 
ICD codes to identify cases of infertility are acceptable. 

Instruments that do not specify a duration of time are considered 
high risk unless compared to a valid and reliable measure since the 
definition of infertility is duration-based and these types of measures 
have not been validated. Current duration measures are considered 
high risk since these measures have not been validated for measuring 
infertility. Studies that use the reproductive calendar to indirectly 
classify women as infertile are considered high risk. Studies that use 
proxy measures for unprotected sex are considered high risk (e.g., 
assume those that are married are having unprotected sex). 
 
Examples: 
•  The authors used a reproductive calendar to determine time to 

pregnancy or live birth. The answer is: Yes (LOW RISK). 

•  The authors ask participants if they ever tried for 12-months or 
longer to get pregnant. The answer is: Yes (LOW RISK). 

•  The authors ask participants if they ever had difficulty conceiving 
and do not compare results to a valid and reliable measure. The 
answer is: No (HIGH RISK) 

•  The authors use a reproductive calendar to estimate current 
duration at risk and do not compare to a valid and reliable 
measure. The answer is: No (HIGH RISK) 

•  The authors don’t explicitly state or sufficiently describe the 
question (or the ICD codes) used to determine infertility status of 
respondents. The answer is: No (HIGH RISK) 

•  A reproductive calendar is used to indirectly determine whether a 
woman is classified as infertile (no direct questions on infertility). 
The answer is: No (HIGH RISK). 

•  The authors assume that all married couples are having 
unprotected sex. The answer is: No (HIGH RISK). 
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ITEM 
#

RISK OF BIAS 
ITEM

CRITERIA FOR ANSWERS ADDITIONAL NOTES AND EXAMPLES

7 Was the same 
mode of data 
collection 
used for all 
subjects?

•  Yes (LOW RISK): The same 
mode of data collection was 
used for all subjects. 

•  No (HIGH RISK): The same 
mode of data collection was 
NOT used for all subjects.

The mode of data collection is the method used for collecting 
information from the subjects. The most common modes are face-
to-face interviews, telephone interviews and self-administered 
questionnaires. 

Examples: 
•  All eligible subjects had a face-to-face interview. The answer is: Yes 

(LOW RISK). 

•  Some subjects were interviewed over the telephone and some 
filled in postal questionnaires. The answer is: No (HIGH RISK).

8 Were the 
numerator(s) 
and 
denominator(s) 
for the 
parameter 
of interest 
appropriate?

•  Yes (LOW RISK): The paper 
presented appropriate 
numerator(s) AND 
denominator(s) for the 
parameter of interest (e.g., 
the prevalence of infertility). 

•  No (HIGH RISK): The paper 
did present numerator(s) 
AND denominator(s) for the 
parameter of interest but 
one or more of these were 
inappropriate.

There may be errors in the calculation and/or reporting of the 
numerator and/or denominator. 

Examples: 
•  There were no errors in the reporting of the numerator(s) AND 

denominator(s) for the prevalence of infertility. The answer is: Yes 
(LOW RISK). 

•  In reporting the overall prevalence of infertility in both men and 
women), the authors accidentally used the population of women 
as the denominator rather than the combined population. The 
answer is: No (HIGH RISK).

Summary assessment

9 Summary item 
on the overall 
risk of study 
bias

•  LOW RISK OF BIAS: Further 
research is very unlikely to 
change our confidence in 
the estimate. 

•  MODERATE RISK OF BIAS: 
Further research is likely to 
have an important impact 
on our confidence in the 
estimate and may change 
the estimate.

•  HIGH RISK OF BIAS: Further 
research is very likely to 
have an important impact 
on our confidence in the 
estimate and is likely to 
change the estimate.

1-point is awarded to each item labeled as “yes (LOW RISK). Items 
1 - 8 are summed and level of risk is determined by the following 
tertiles:

•  Low risk of bias: 6 - 8 

•  Moderate risk of bias: 3 - 5

•  High risk of bias: 0 - 2
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Annex 3. Summary of included studies 
by region 

AUTHORS 
(YEAR)

GEOGRAPHIC 
LOCATION 

TYPE OF 
STUDY

ANALYTIC 
SAMPLE 
SIZE

AGE RANGE METHODOLOGIC 
APPROACH  

NUMERATOR DENOMINATOR PERIOD OR 
LIFETIME 
MEASURE

DURATION 
(MONTHS)

RATIO MEASURED ESTIMATE % 
(95% CI)

AFRICAN REGION

Somé et al. 
(2016)

Burkina Faso Cross-
sectional

Households: 
480 

Women:  
18 - 45 
Men:  
18 - 55 

Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Childbearing age women/
men who have never born 
a child and who had been 
seeking a child for more than 
12 months

All women/men in 
union/living with 
partner

Lifetime 12 Infertility - women 
Primary infertility 
Secondary infertility 

Infertility - men
Primary infertility
Secondary infertility

10.4 (7.9-13.5)
6.8 (4.8-9.4)
3.6 (2.2-5.7)
 

9.3 (7.0-12.2)
4.8 (3.2-7.2)
4.4 (2.9-6.7)

Sundby et al. 
(1998)

Gambia Cross-
sectional

3 000 15 - 49 Self-reported 
infertility measure 
(Direct)

Women with no pregnancy 
or live children born despite 
being married and not 
having used family planning 
for at least a year

All women Period 12 Infertility
Primary infertility

9.5
3.3

Women who are married, not 
using contraceptives and not 
breastfeeding and have had 
no birth of a child for the last 
three years.

All women Period 36 Secondary 
subfertility

6.2

Walraven et 
al. (2001)

Gambia Cross-
sectional

871 < 45 years Self-reported 
infertility measure 
(Direct)

Women trying to conceive 
for at least one year 
without success despite 
regular (one time per 
week) sexual intercourse, 
no use of contraception, 
postmenarchal and 
premenopausal.

Married women not 
using contraception, 
postmenarchal and 
premenopausal

Period 12 Infertility 9·8 (8·2–11·6)
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(YEAR)

GEOGRAPHIC 
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TYPE OF 
STUDY

ANALYTIC 
SAMPLE 
SIZE

AGE RANGE METHODOLOGIC 
APPROACH  

NUMERATOR DENOMINATOR PERIOD OR 
LIFETIME 
MEASURE

DURATION 
(MONTHS)

RATIO MEASURED ESTIMATE % 
(95% CI)

Geelhoed et 
al. (2002)

Ghana Cross-
sectional

Women: 1073
Men: 1064

Reproductive 
age

Self-reported 
infertility measure 
(Direct)

Women/men who 
experienced failure to 
achieve conception after at 
least one year of exposure

All women/men Lifetime 12 Infertility - women
Primary infertility
Secondary infertility

Infertility - men
Primary infertility
Secondary infertility

11.8
0.6
11.2

15.8
6.8
9.0

Fledderjoha-
nn and 
Johnson 
(2016)

Ghana Cohort 1 350 15 - 49 Self-reported 
infertility measure 
(Direct)

Women reporting difficulties 
conceiving (takes a long time 
to get pregnant when they 
want to and/or can no longer 
become pregnant) 

Unadjusted: Does not 
account for contraceptive 
use or fertility desires

Adjusted: Women who desire 
a child and are not currently 
using modern contraception

Married or in union 
women

Period No 
duration 

Self-assessed 
difficulties 
conceiving: 
Unadjusted
Adjusted

 
 
 
65.0
20.0

Constructed 
infertility measure 
(Indirect)

Woman without a birth after 
12/24/60/84 months 

Unadjusted: Does not 
account for contraceptive 
use or fertility desires

Adjusted: Women who desire 
a child and are not currently 
using modern contraception

Women in union Period 12
24
60
80

12
24
60
80

Infertility - 
Unadjusted

Adjusted

69.0
64.0
35.0
24.0

17.0
15.0
7.0
4.0

Miller-Fellows 
et al. (2017)

Kenya Cross-
sectional

160 15 - 45 Self-reported 
infertility measure 
(Direct)

Women who were in a 
sexual union and not using 
contraception for at least 5 
years and did not have a live 
birth and/or women who 
reported a period of over one 
year without a pregnancy 
with regular, unprotected 
sexual intercourse

Women who had ever 
been married or in 
a co-residing sexual 
union, were currently 
pregnant, and/or had 
given birth to at least 
one child.

Lifetime 60 or 12 Subfertility 
Primary infertility
Secondary infertility

44.0 (37.0 – 52.0)
2.0 (0.3 – 5.0)
42.0 (35.0 – 51.0)

Barden- 
O'Fallon 
(2005)

Malawi Cohort Women: 678 
Men: 362

Women:  
15 - 34 
Men: 20 - 44 

Self-reported 
infertility measure 
(Direct)

Women/men who said they 
ever experienced difficulty 
becoming pregnant

Women/men who had 
ever been pregnant 
or tried to become 
pregnant

Lifetime No 
duration

Perceived infertility:
Women
Men

 
19.6
19.6
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AUTHORS 
(YEAR)

GEOGRAPHIC 
LOCATION 

TYPE OF 
STUDY

ANALYTIC 
SAMPLE 
SIZE

AGE RANGE METHODOLOGIC 
APPROACH  

NUMERATOR DENOMINATOR PERIOD OR 
LIFETIME 
MEASURE

DURATION 
(MONTHS)

RATIO MEASURED ESTIMATE % 
(95% CI)

Fledderjoha-
nn et al. 
(2017)

Malawi Cross-
sectional

116 15 - 25 Self-reported 
infertility measure 
(Direct)

Women who reported that 
they had a lot or some 
difficulty conceiving and/or 
carrying a pregnancy

All women Lifetime No 
duration 

Impaired fertility 12.8

Rao et al. 
(2018)

Malawi Cross-
sectional

915 15 - 39 Self-reported 
infertility measure 
(Direct)

Women who had ever tried 
and failed to conceive a 
pregnancy for 2 years or 
longer

All women Lifetime 24 Infertility 20.0

Polis et al. 
(2017)

Nigeria Cross-
sectional

6 340 18 - 44 Current Duration 
Design

Couples not yet pregnant by 
12/24/36 months (estimated)

Women at risk of 
pregnancy (18–44 
years, married or 
cohabitating, sexually 
active within the past 4 
weeks and not currently 
using contraception 
and had not been 
sterilized)

Period 12

24

36

Infertility
Primary infertility
Secondary infertility

Infertility
Primary infertility
Secondary infertility

Infertility
Primary infertility
Secondary infertility

31.1(27.9 - 34.7)
17.4 (12.9 - 23.8)
34.1 (30.3 - 39.3)

17.7 (15.7 - 20)
10.0 (7.0 - 14.3)
19.2 (17.1 - 22.1)

11.5 (10.2 - 13.0)
6.8 (4.6 - 10)
12.3 (11.0 - 14.1)

Ekudayo 
(2020) 

Nigeria Cross-
sectional

16 922 15 - 49 Constructed 
infertility measure 
(Indirect)

Women who reported 0 
as the total number of 
children ever born, who 
were not pregnant  at the 
time of the survey and 
were not presently using 
contraception

Married women or 
women living with a 
partner who reported 
at least 1 child or 
who were presently 
pregnant (unclear if 
contraceptive users 
were included)

Period 24 Infertility 3.1

Bello et al. 
(2010)

South Africa Cross-
sectional

482 18 - 49 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women with a TTP greater 
than 6/12/24 months for the 
most recent pregnancy or 
current pregnancy attempt 
(if pregnancy has not been 
achieved)

Women who had 
been pregnant and 
planned their most 
recent pregnancies and 
women who had never 
been pregnant but were 
trying 

Period 6
12
24

TTP > 6 months
TTP > 12 months
TTP > 24 months

50.0
32.0
17.0

Pick and 
Obermeyer 
(1996)

South Africa Cross-
sectional

298 15+ Self-reported 
infertility measure 
(Direct)

Women not using any form 
of contraception at the time 
of the survey who reported 
difficulty in becoming 
pregnant

Women who were 
not using any form of 
contraception at the 
time of the survey

Lifetime No 
duration 

Infertility 19.0
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AUTHORS 
(YEAR)

GEOGRAPHIC 
LOCATION 

TYPE OF 
STUDY

ANALYTIC 
SAMPLE 
SIZE

AGE RANGE METHODOLOGIC 
APPROACH  

NUMERATOR DENOMINATOR PERIOD OR 
LIFETIME 
MEASURE

DURATION 
(MONTHS)

RATIO MEASURED ESTIMATE % 
(95% CI)

Women with no pregnancy 
in the preceding five years 
who reported difficulty in 
becoming pregnant and 
were not using contraception 
at the time of the survey

Women who were 
not using any form of 
contraception at the 
time of the survey

Period 60 Infertility 10.0

Larsen (2005) United Republic 
of Tanzania

Cross-
sectional

993 20 - 44 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who have been  
having intercourse without 
using contraception or trying 
in any way to delay or avoid 
getting pregnant for at least 
two years without conceiving

Women in first union 
(married or consensual 
union) for at least two 
years

Period 24 Infertility 
Primary infertility
Secondary infertility

12.1 (9.4 - 14.8)
2.5 (1.5 - 3.5)
9.6 (7.3 - 11.9)

Women who have tried to 
conceive for at least two 
years

Women in first union 
(married or consensual 
union) for at least two 
years

Period 24 Infertility 
Primary infertility
Secondary infertility

6.9 (5.2 - 8.6)
1.8 (0.9 - 2.7)
5.0 (3.5 - 6.5)

1 120 20 - 44 Self-reported 
infertility measure 
(Direct)

Women who report ever 
having problems getting 
pregnant

Women in first union 
(married or consensual 
union)

Lifetime No 
duration 

Infertility 
Primary infertility
Secondary infertility

10.3 (8.4 - 12.2)
2.9 (1.9 - 3.9)
7.4 (6.0 - 8.8)

720 20 - 44 Constructed 
infertility measure 
(Indirect)

Women who have had 
no births at least 5 years 
subsequent to last birth or 
marriage, if childless.

Women in first union 
(married or consensual 
union) for at least five 
years

Period 60 Infertility
Secondary infertility

11.5 (9.2 - 13.7)
11.1 (9.8 - 12.6)

Women who have had 
no births at least 5 years 
subsequent to last birth or 
marriage, if childless despite 
confirming that she wants 
a(nother) child

Women in first union 
(married or consensual 
union) for at least five 
years

Period 60 Infertility
Secondary infertility

5.5 (3.9 - 7.1)
4.8 (3.9 - 5.7)

Women married at least five/
seven years without ever 
having a child

Women in first union   
(married or consensual 
union) for at least five/
seven years

Lifetime 60
84

Primary infertility 3.5 (2.3 - 4.7)
1.9 (0.8 - 3.0)

Bernhard et 
al. (2000)

United Republic 
of Tanzania

Cross-
sectional

530 > 15 Self-reported 
infertility measure 
(Direct)

Women with unsuccessful 
attempt to conceive for more 
than 6 months

All women Lifetime 6 Primary infertility
Secondary infertility

1.5
5.1

Klouman et 
al. (2005)

United Republic 
of Tanzania

Cross-
sectional

636 15 - 44 Undetermined Women who were unable 
to become pregnant within 
a year of living with their 
partners

All women Period 12 Infertility 
Primary infertility
Secondary infertility

10.3
3.1
7.2
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AUTHORS 
(YEAR)

GEOGRAPHIC 
LOCATION 

TYPE OF 
STUDY

ANALYTIC 
SAMPLE 
SIZE

AGE RANGE METHODOLOGIC 
APPROACH  

NUMERATOR DENOMINATOR PERIOD OR 
LIFETIME 
MEASURE

DURATION 
(MONTHS)

RATIO MEASURED ESTIMATE % 
(95% CI)

Larsen (2003) Cameroon, 
Central African 
Republic, 
Gabon, and 
Chad 

Cross-
sectional

Cameroon: 
3091
CAR: 3783
Chad: 5068
Gabon: 3205

15 - 49 Constructed 
infertility measure 
(Indirect)

Childless women married for 
at least five years 

Women married for at 
least five years (current 
contraceptive users 
classified as fertile) 

Period 60 Primary infertility 
(range) 

3.1 - 6.9

Childless women married for 
at least five years 

Women married for 
at least five years 
(contraceptive use not 
taken into account)

Period 60 Primary infertility 
(range)

3.2 - 7.0

Cameroon: 
2819
CAR: 3219
Chad: 4418
Gabon: 3134

20 - 44 Ever-married, parous women 
who have had no live births 
during the last 5 years before 
the interview

Ever-married women 
who had at least one 
child and had been 
observed at least 5 
years subsequent to the 
birth date of their first 
child (contraceptive 
users classified as 
fertile)

Period 60 Secondary infertility 
(range)

18.9 - 26.3

Ever-married, parous women 
who have had no live births 
during the last 5 years before 
the interview

Ever-married women 
who had at least one 
child and had been 
observed at least 5 
years subsequent to the 
birth date of their first 
child (contraceptive use 
not taken into account)

Period 60 Secondary infertility 
(range)

19.1 - 29.4

Larsen (2000) Multiple 
countries (22 
countries with 
data in or after 
1990) 

Cross-
sectional

Range: 1361 - 
5869

20 - 44 Constructed 
infertility measure 
(Indirect)

Women who have had no 
livebirths during the last 
5 (secondary)/7 (primary) 
years before censoring 
(i.e., the month of survey 
or the month of last sexual 
intercourse, whichever 
came first) 

Ever-married women 
(contraceptive users 
classified as fertile) 

Period 60/84
60

Infertility: Range
Secondary: Range 

7.0 - 28.0
7.0 - 25.0 

Women who have had no 
livebirths during the last 
5 (secondary)/7 (primary) 
years before censoring 
(i.e., the month of survey 
or the month of last sexual 
intercourse, whichever came 
first) 

Ever-married women 
(contraceptive use not 
taken into account)

Period 60/84
84
60

Infertility: Range
Primary: Range
Secondary: Range

7.0 - 29.0
1.0 - 6.0
7.0 - 26.0
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Ericksen and 
Brunette 
(1996)

Multiple 
countries 
(12 countries 
with data in or 
after 1990) 

Cross-
sectional

Range:  
1499 - 6206

20 - 41 Constructed 
infertility measure 
(Indirect)

Women who had been 
married or sexually 
experienced without a birth 
for at least 5/7years 

All women exposed to 
conception

Period 60
84

Infertility: Range 8.9 - 16.6
12.0 - 20.8 

Woodall and 
Kramer (2018)

Ethiopia, Kenya, 
United Republic 
of Tanzania, and 
Uganda 

Cross-
sectional

17 547 15 - 49 Constructed 
infertility measure 
(Indirect)

Women with no live birth 
within the last 5 years who 
have been married or in 
union for at least five years, 
are not using contraception, 
and are not currently 
pregnant

Women married or 
in union for at least 
5 years, not using a 
contraceptive, and not 
presently pregnant

Period 60 Infertility
Primary infertility

35.0
3.0

REGION OF THE AMERICAS

Bushnik et al. 
(2012)

Canada Cross-
sectional

3 225 900 18-44 Constructed 
infertility measure 
(Indirect)

Couples who did not become 
pregnant after exposure to 
the risk of conception during 
the previous 12 months

Couples not using any 
form of birth control 
within the past 12 
months

Period 12 Infertility
Primary infertility

15.7 (14.2 - 17.4)
20.6 (17.8 - 23.7)

3 176 900 Couples who did not become 
pregnant after exposure to 
the risk of conception during 
the previous 12 months

Couples who did not 
use any form of birth 
control within the 
past 12 months and 
reported having sexual 
intercourse in the past 
12 months

Period 12 Infertility
Primary infertility

14 (12.6 - 15.6)
18.7 (15.9 - 21.7)

Couples who did not become 
pregnant after exposure to 
the risk of conception during 
the previous 12 months

Couples who did 
not use any form of 
birth control within 
the past 12 months, 
reported having 
sexual intercourse in 
the past 12 months, 
and reported ever 
having tried to become 
pregnant with their 
current partner

Period 12 Infertility 
Primary infertility

11.5 (10.2 - 12.9)
10.2 (8.3 - 12.5)

Risch et al. 
(1994)

Canada Case-
control

564 35 - 79 Self-reported 
infertility measure 
(Direct)

Women who ever had 
an interval of time when 
pregnancy was attempted 
without success

All women (control 
group)

Lifetime No 
duration

Secondary infertility 7.6
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Dulberg and 
Stephens 
(1993)

Canada Cross-
sectional

1 413 
(12-month)
1 350 
(24-month)

18 - 44 Constructed 
infertility measure 
(Indirect)

Women and their husband/
partner who did not use 
any contraceptive method 
(non-surgical or surgical) 
and was not pregnant during 
12/24 months prior to the 
interview. 

Women who had been 
married or cohabitating 
for at least 12/24 
months prior to the 
survey

Period 12
24

Infertility 8.5 (7.0 - 9.9)
7.0 (5.6 - 8.4)

Balakrishnan 
and Maxim 
(1993)

Canada Cross-
sectional

7 765 16 - 49 Self-reported 
infertility measure 
(Direct)

Women who believe she or 
her partner are incapable of 
having children 

All women in union Period No 
duration

Perceived infertility
Primary infertility
Secondary infertility

3.19
5.22
2.79

9 267 Constructed 
infertility measure 
(Indirect)

Women who reported that 
neither they nor their partner 
were sterilized, had not used 
any form of contraception in 
the year prior to the survey, 
and were not currently 
pregnant or post-partum 
mothers

All women in union Period 12 Inferred infertility
Primary infertility
Secondary infertility

6.66
11.23
5.31

7 765 Women classified as 
perceived infertile (direct 
question) and/or inferred 
infertile (indirect questions)

All women in union Period 12 or no 
duration

Aggregate infertility
Primary infertility
Secondary infertility

7.74
11.68
6.72

Fuentes and 
Devoto (1994)

Chile Cross-
sectional

365 15 - 45 Self-reported 
infertility measure 
(Direct)

Women married for one 
year failing to achieve 
pregnancy after one or more 
years of unprotected sexual 
intercourse 

Women at risk of 
pregnancy in their first 
year of marriage (i.e., 
having unprotected 
intercourse).

Period 12 Infertility 
(prevalence)

10.14  
(9.15 - 11.05)

270 Women married for eight 
years failing to achieve 
pregnancy after one or more 
years of unprotected sexual 
intercourse

Women at risk of 
pregnancy in their 
eighth year of marriage 
(i.e., having unprotected 
intercourse).

Period 12 Infertility 
(prevalence)
Primary infertility
Secondary infertility

 
7.04
3.33 (2.74 - 3.72)
3.71 (3.28 - 4.14)

474 Women married for one 
year failing to achieve 
pregnancy after one or more 
years of unprotected sexual 
intercourse

Married women Period 12 Infertility 
(frequency)

7.8

Women married for eight 
years failing to achieve 
pregnancy after one or more 
years of unprotected sexual 
intercourse

Married women Period 12 Infertility 
(frequency)

4.01
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Women suffering from 
infertility at some point 
in their lives disregarding 
whether they are currently 
infertile or not

Married women Lifetime 12 Infertility 25.74 (+/- 3.9)

Priestley 
(2012)

Jamaica Cross-
sectional

8 180 15 - 49 Constructed 
infertility measure 
(Indirect)

Sexually experienced non-
contracepting women who 
are non-surgically sterile, 
subfecund (women who 
think pregnancy is difficult), 
or have a long interval 
without contraception (more 
than 24 months without the 
use of contraception)

Sexually experienced 
women 

Period 24 Impaired fecundity
Primary
Secondary

31
12.2
36.1

Jacobson et 
al. (2018)

United States of 
America

Cross-
sectional

1 014 22 - 45 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who did not 
get pregnant after 
6/12/24 months of regular 
(>3 times per month) 
unprotected sex

Women who were 
at risk of becoming 
pregnant

Lifetime 6
12
24

Infertility 42.6
35.3
23.5

Women who did not 
get pregnant after 
6/12/24 months of regular 
(>3 times per month) 
unprotected sex while 
actively trying to become 
pregnant

Women who were 
at risk of becoming 
pregnant

Lifetime 6
12
24

Infertility 25.5
19.7
11.2

Women who did not get 
pregnant after 12 months of 
regular (>3 times per month) 
unprotected intercourse for 
those <35 years old or after 6 
months for those ≥35 years 
old

Women who were 
at risk of becoming 
pregnant

Lifetime 12 
(6 ≥35yrs)

Infertility 35.9

Women who did not get 
pregnant after 12 months of 
regular (>3 times per month) 
unprotected intercourse for 
those <35 years old or after 6 
months for those ≥35 years 
old while actively trying to 
become pregnant

Women who were 
at risk of becoming 
pregnant

Lifetime 12 
(6 ≥35yrs)

Infertility 20.5
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Crawford et 
al. (2015)

United States of 
America

Cross-
sectional

Florida: 1 285
MA: 1 302 
Michigan: 
3 360

18 - 50 Self-reported 
infertility measure 
(Direct)

Those who ever tried to get 
pregnant for a year or longer 
and were unable to do so

All adults Lifetime 12 Infertility 
Florida
Massachusetts
Michigan

9.7 (7.6–11.8)
6.0 (4.6–7.5)
4.2 (3.5–5.0)

Florida: 736 
MA: 1 246 
Michigan: 
2 742

Those who ever tried to get 
pregnant for a year or longer 
and were unable to do so

All adults who ever 
tried to get pregnant

Lifetime 12 Florida
Massachusetts
Michigan

25.3 
9.9 
5.8

Thoma et al. 
(2013)

United States of 
America

Cross-
sectional

277 15-44 Current Duration 
Design

Women who want to become 
pregnant with a TTP greater 
than 12 months (estimated)

Women at risk of 
pregnancy at time of 
interview (not using a 
method of contraception 
nor pregnant but were 
sexually active at the 
time of interview AND 
responded "Yes" to 
the question ‘‘Is the 
reason you are not 
using a method of birth 
control now because 
you, yourself, want to 
become pregnant as 
soon as possible?’’)

Period 12 TTP > 12 months
Primary

15.5 (8.6 - 27.5)
24.30 (12.4-43.5)

222 Women who want to become 
pregnant with a TTP greater 
than 12 months (estimated)

Women at risk of 
pregnancy at time of 
interview (not using a 
method of contraception 
nor pregnant but were 
sexually active at the 
time of interview AND 
responded "Yes" to the 
question ‘‘Is the reason 
you are not using a 
method of birth control 
now because you, 
yourself, want to become 
pregnant as soon as 
possible?’’) AND did not 
report use of current 
infertility treatment

Period 12 TTP > 12 months
Primary

12.6 (7.6-21.4)
18.3 (11.0-30.9)
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3 812 Constructed 
infertility measure 
(Indirect)

Married or cohabiting 
respondents who had been 
in a continuous relationship 
for 12 months or more with 
no use of contraception, but 
sexually active every month 
for the past 12 months, and 
did not have a pregnancy

All married or 
cohabiting respondents

Period 12 Infertility
Primary infertility 
Secondary infertility

7.0 (6.2 - 7.8)
13.2 (11.2 - 15.2)
5.3

Not reported Married or cohabiting 
respondents who had been 
in a continuous relationship 
for 12 months or more with 
no use of contraception, but 
sexually active every month 
for the past 12 months, and 
did not have a pregnancy 
AND did not report current 
use of infertility treatment

All married or 
cohabiting respondents 
who did not report 
current use of infertility 
treatment.

Period 12 Infertility
Primary infertility

6.6 (5.8-7.5)
11.9 (9.9-13.9)

Louis et al. 
(2013)

United States of 
America

Cross-
sectional

157 15-45 Current Duration 
Design

Men who are in a 
relationship and trying to 
become pregnant with a TTP 
> 12 months (estimated) 

Men at risk of 
pregnancy at time of 
interview (sexually 
active in the past year 
with a female partner 
and currently trying to 
get pregnant) 

Period 12 Infertility 
Primary infertility

12.0 (7.0 - 23.2)
14.0 (6.0 - 25.6)

Not reported Men who are in a 
relationship and trying to 
become pregnant with a TTP 
> 12 months (estimated) 

Men at risk of 
pregnancy at time of 
interview (sexually 
active in the past year 
with a female partner 
and currently trying 
to get pregnant) and 
who reported not 
having sought infertility 
treatment during their 
current pregnancy 
attempt.

Period 12 Infertility 9.4 (5.2-17.2)
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Chandra et al. 
(2013)

United States of 
America

Cross-
sectional

61 755 
(Weighted 
population 
size)

12 279 
(unweighted 
sample size)

15-44 Hybrid*

Primary: 
Self-reported 
infertility measure 
(Direct)

Secondary: 
Constructed 
infertility measure 
(Indirect)

Women with impaired 
fecundity (i.e. non-surgically 
sterile (self or partner), 
subfecund (self or partner), 
and/or long interval (36 
or more months) without 
conception)

All women Period No 
duration 
or 36 

Impaired fecundity
Primary infertility
Secondary infertility

10.9 (SE = 0.4)
11.2 (SE = 0.7)
10.6 (SE = 0.6)

25 605 
(Weighted 
population 
size)

3 971 
(unweighted 
sample size)

Women with impaired 
fecundity (i.e. non-surgically 
sterile (self or partner), 
subfecund (self or partner), 
and/or long interval (36 
or more months) without 
conception)

Married women Period No 
duration 
or 36

Impaired fecundity 
Primary infertility
Secondary infertility

12.1 (SE = 0.8)
21.2 (SE = 2.0)
9.9 (SE = 0.8)

62 128 
(Weighted 
population 
size)

Self-reported 
infertility measure 
(Direct)

Men who are nonsurgically 
sterile (self or partner) or 
subfertile

All men Period No 
duration

Infertility 9.4 (SE = 0.5)

5 422 
(unweighted 
sample size)

Constructed 
infertility measure 
(Indirect)

Women and their partner 
who, during the previous 
12 months or longer, were 
continuously married, were 
sexually active each month, 
had not used contraception, 
and had not become 
pregnant.

Married women Period 12 Infertility 
Primary infertility
Secondary infertility

6.0 (SE = 0.5)
14.0 (SE = 1.6)
4.0 (SE = 0.5)

Boulet et al. 
(2016)

United States of 
America

Cross-
sectional

8 691 18-50 Self-reported 
infertility measure 
(Direct)

Women who reported 
difficulty becoming or 
staying pregnant

All women Lifetime No 
duration 

Perceived infertility 13.20 (11.3-15.2)

Nelson et al. 
(2011)

United States of 
America

Cross-
sectional

291 35 - 47 Self-reported 
infertility measure 
(Direct)

Women who ever tried to get 
pregnant for over one year 
without being able to

All women Lifetime 12 Infertility 20.0
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McQuillan et 
al. (2003)

United States of 
America

Cross-
sectional

580 25 - 50 Self-reported 
infertility measure 
(Direct)

Women who have (a) tried 
for longer than 12 months 
to conceive any of their 
pregnancies, (b) sought 
medical help to conceive 
any of their pregnancies, 
(c) ever tried to get pregnant 
for more than 12 months 
without success, and/or (d) 
ever had regular unprotected 
intercourse for more than a 
year without pregnancy.

All women Lifetime 12 Subfecundity 
(medically defined 
infertility)

35.0

Weiss et al. 
(1998)

United States of 
America

Cross-
sectional

1 989 Seattle and 
New Jersey: 
20 - 44 

Atlanta:  
20 - 54 

Self-reported 
infertility measure 
(Direct)

Women who report difficulty 
in either becoming pregnant 
or maintaining a pregnancy.

All women Lifetime No 
duration 

Infertility
Primary infertility

19.0
31.0

Merritt et al. 
(2013)

United States of 
America

Case-
control

2 100 Not reported Self-reported 
infertility measure 
(Direct)

Women who had tried to 
become pregnant without 
success or had seen a doctor 
about having difficulties in 
getting pregnant or carrying 
a pregnancy to term.

All women (control 
group)

Lifetime No 
duration 

Infertility 20.8

Jacob et al. 
(2007)

United States of 
America

Cross-
sectional

580 25 - 50 Self-reported 
infertility measure 
(Direct)

Women who experienced 
12 months of regular 
unprotected intercourse 
without conception at some 
time in their lives 

All women Lifetime 12 Infertility 28.0

Gleason et al. 
(2020)

United States of 
America

Cohort 1 652 29 - 35 Self-reported 
infertility measure 
(Direct)

Women who reported 
regular sexual intercourse 
over at least 12 months 
without the use of 
contraception and without 
conceiving a child and ever 
tried to get pregnant

Women who ever tried 
to get pregnant

Lifetime 12 Infertility 24.1

Anyalechi et 
al. (2019)

United States of 
America

Cross-
sectional

2 628 18-49 Self-reported 
infertility measure 
(Direct)

Women who had ever 
had sexual intercourse 
with a male partner and 
attempted to get pregnant 
for 12 months without 
becoming pregnant

Women who ever had 
intercourse with a male 
partner

Lifetime 12 Infertility 13.80 (12.3-15.3)
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Cairncross et 
al. (2020)

United States of 
America

Cross-
sectional

2 809 42 - 52 Self-reported 
infertility measure 
(Direct)

Women unable to achieve 
a clinical pregnancy for a 
period of > 12 months of 
trying to conceive or who 
used fertility medications for 
> 1 month

Women who had ever 
attempted to conceive

Lifetime 12 or 
fertility 
medication 
for > 
1 month

Infertility 24.7

SOUTH-EAST ASIA REGION

Zargar et al. 
(1997)

India Cross-
sectional

10 063 15 - 44 Self-reported 
infertility measure 
(Direct)

Couples who conceived 
more than one year after 
marriage or had not yet 
conceived at the time of the 
survey despite unprotected 
sexual intercourse for more 
than one year after marriage

Couples married for 
one year or more 

Period 12 Primary Infertility 15.07

Couples who had not yet 
conceived at the time of the 
survey despite unprotected 
sexual intercourse for more 
than one year after marriage

Couples married for 
one year or more 

Period 12 Unresolved Primary 
Infertility

4.66

Unisa (1999) India Cross-
sectional

Not reported 20 - 49 Constructed 
infertility measure 
(Indirect)

Women who have been 
married for three or more 
years without a live birth

Women who have been 
married for three or 
more years

Period 36 Childlessness (3 or 
more years)

5.0

Katole and 
Saoji (2019)

India Cross-
sectional

570 15 - 49 Self-reported 
infertility measure 
(Direct)

Women at risk of becoming 
pregnant (not pregnant, 
sexually active, not using 
contraception, and not 
lactating) who report 
trying unsuccessfully for a 
pregnancy for 2 years or more

All married women Period 24 Primary infertility 8.9

Udgiri and 
Patil (2019)

India Cross-
sectional

693 (Rural)
419 (Urban)

20 - 49 Self-reported 
infertility measure 
(Direct)

Women at risk of becoming 
pregnant who report 
trying unsuccessfully for 
a pregnancy for 2 years or 
more

Women at risk of 
becoming pregnant

Period 24 Infertility 
Rural 
Urban 

Primary infertility 
Rural 
Urban

Secondary infertility
Rural 
Urban

7.6
 8.8 

5.3
 5.7

2.3
3.1
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Singh and 
Shukla (2015)

India Cross-
sectional

44 415 20 - 34 Self-reported 
infertility measure 
(Direct)

Women who ever had a 
problem getting pregnant 
despite cohabitation and 
exposure to pregnancy for 
two or more years

All women married for 
at least two years

Lifetime 24 Infertility 
Primary infertility

10.7
8.4

Women who never had a 
live birth up to the interview 
date, and reported problems 
conceiving for the first time 
(failure to conceive despite 
two years of cohabitation 
and exposure to pregnancy)

All women married for 
at least two years

Period 24 Primary infertility 2.6

21 583 Women who never had a 
live birth up to the interview 
date, and reported problems 
conceiving for the first time 
(failure to conceive despite 
two years of cohabitation 
and exposure to pregnancy)

Women married for at 
least two years and not 
using contraception

Period 24 Primary infertility 2.3

Purkayastha 
(2020)

India Cross-
sectional

499 627 15 - 49 Constructed 
infertility measure 
(Indirect)

Currently married women 
who are married for five 
years or more, not currently 
pregnant, never used 
contraceptives, have no 
terminated pregnancies, and 
have zero children ever born

Currently married 
women 

Period 60 Primary infertility 1.79

Chauhan et al. 
(2015)

India Cross-
sectional

1 167 15+ Undetermined Women who failed to 
conceive following a 
previous pregnancy 
or abortion despite 
cohabitation and exposure 
to pregnancy in absence 
of contraception for one or 
more years

Ever married women Period 12 Secondary infertility 1.7

Samarakoon 
et al. (2007)

Sri Lanka Cross-
sectional

2 000 Women:  
15 - 48
Men: 17 - 53

Undetermined Women who have never 
conceived in spite of 
cohabitation and exposure 
to pregnancy for a period of 
12 months

All married women Period 12 Primary infertility 4.05 (3.2 - 4.9)
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1 907 Women who have previously 
conceived but have 
been unable to conceive 
subsequently despite 
cohabitation and exposure 
to pregnancy for a period 
of 24 months (exposure to 
pregnancy was from the end 
of the period of lactation 
amenorrhea for women 
who breast fed the previous 
infant).

All married women who 
have had a pregnancy

Period 24 Secondary infertility 16 (14.39 - 
17.60)

EUROPEAN REGION

Bach et al. 
(2015)

Denmark Cross-
sectional

1 372 Not reported Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Nulliparous women with a 
TTP greater than 12 months 
or infertility treatment prior 
to the studied pregnancy

Nulliparous women 
who planned or 
partly planned their 
pregnancy and gave 
birth to a singleton

Period 12 Primary infertility 21

Guldbrandsen 
et al. (2014)

Denmark Cohort 73 107 Not reported Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Pregnant women with 
planned pregnancies and 
a TTP greater than 6/12 
months

Pregnant women with a 
planned pregnancy

Period 6
12

Subfecundity 32.0
16.0

Hollegaard et 
al. (2007)

Denmark Cross-
sectional

2 927 18 + Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Pregnant women with a TTP 
greater than 12 months

Pregnant women Period 12 Subfertility 17.3

Kjaer 
Pedersen 
et al (1994) 
Translation

Denmark Case-
control

247 18 - 49 Undetermined Women who failed to 
conceive after trying for 
more than 12 months

All women (controls) Lifetime 12 Infertility 12.0 (8.0 - 17.0)

182 Women who failed to 
conceive after trying for 
more than 12 months

Women who had 
attempted and/or 
achieved pregnancy 
(controls)

Lifetime 12 Infertility 17.0 (12.0 - 23.0)

Hærvig et al 
(2018)

Denmark Cross-
sectional

2 140 50 - 51 Self-reported 
infertility measure 
(Direct)

Men who ever tried to  
achieve a pregnancy, 
without success during the 
first 12 months

All men Lifetime 12 Infertility 17.9
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Kirkegaard et 
al. (2014)

Denmark Cross-
sectional

9 507 Not reported Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women with spontaneous 
planned pregnancy with TTP 
of 12/24 or more months

Women with 
spontaneous planned 
pregnancies

Period 12
24

Subfertility 9.9
3.1

Raatikainen 
et al. (2010)

Finland Cross-
sectional

17 114 Not reported Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Pregnant women who 
reported a TTP > 36 months

Pregnant women not 
using contraception at 
the time of pregnancy

Period 36 TTP >36 months 2.2

Terävä et al. 
(2008)

Finland Cross-
sectional

4 371 25 - 64 Self-reported 
infertility measure 
(Direct)

Women who experienced a 
time period when they had 
tried to become pregnant, 
but had not conceived or 
conception took more than 
12 months

All women Lifetime 12 Subfertility 16.0

Klemetti et al 
(2010)

Finland Cross-
sectional

Women: 1198
Men: 1093 

30 - 44 Self-reported 
infertility measure 
(Direct)

Women/men who made 
unsuccessful attempts to 
conceive a child over a period 
of 12 months or longer

All women/men Lifetime 12 Infertility - women
Men

20.0
9.0

Taponen et al. 
(2004)

Finland Case-
control

60 31 Self-reported 
infertility measure 
(Direct)

Women who reported that 
Infertility has ever (earlier 
or at this moment) been a 
problem

Women not using oral 
contraceptives or IUD 
devices (control group)

Lifetime No 
duration 

Infertility 10.0

Slama et al. 
(2006)

France Cross-
sectional

69 18-44 Current Duration 
Design

Couples not yet pregnant 
after 12/24 months of 
unprotected intercourse 
(estimated)

Women at risk of 
pregnancy (18 to 44 
years at interview, 
declared not to be 
pregnant, currently had 
a male partner, had 
had sexual intercourse 
within the last 2 
months, did not use any 
birth control method 
(including sterilization 
of either partner), and 
had not given birth to a 
live- or stillborn baby in 
the 3 months before the 
interview)

Period 12
24

TTP > 12 months 
TTP > 24 months 

34.0 (15.0 - 54.0)
16.0 (4.0 - 29.0)
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53 Estimated proportion of 
couples not yet pregnant 
after 6/12/24 months who 
were trying to become 
pregnant

Women at risk of 
pregnancy (as defined 
above) and reported 
they were currently 
willing to become 
pregnant or that 
they had stopped 
contraception to 
become pregnant, 
even if they declared 
that they did not desire 
to become pregnant 
currently

Period 6
12
24

TTP > 6 months 
TTP > 12 months 
TTP > 24 months

47.0 (28.0 - 66.0)
26.0(10.0 - 42.0)
10.0 (2.0 - 18.0)

Slama et al. 
(2012)

France Cross-
sectional

867 (overall)
360 (primary)

18-44 Current Duration 
Design

Couples with no detected 
pregnancy during the 
first 6/12/24 months of 
unprotected intercourse 
(estimated)

Women at risk of 
pregnancy defined as 
not using any birth 
control method, had a 
male partner and had 
been sexually active in 
the previous month.

Period 6

12

24

Infertility 
Primary infertility

Infertility 
Primary infertility

Infertility 
Primary infertility

46.0 (36.0-35.0)
47.0 (26.0 - 68.0)

24.0 (19.0 - 30.0)
26.0 (15.0 - 36.0)

11.0 (8.0 - 14.0)
11.0 (7.0 - 16.0)

Couples who declared that 
they had stopped using birth 
control methods in order 
to obtain a pregnancy and 
had no detected pregnancy 
conceived during the 
first 6/12/24 months of 
unprotected intercourse 
(estimated)

Women at risk of 
pregnancy defined as 
not using any birth 
control method, had a 
male partner and had 
been sexually active 
in the previous month 
AND declared that they 
had stopped using 
birth control methods 
in order to obtain a 
pregnancy

Period 6
12
24

Infertility 45.0 (34.0 - 55.0)
23.0 (18.0 - 28.0)
10.0 (8.0- 12.0)
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RATIO MEASURED ESTIMATE % 
(95% CI)

Couples who declared that 
they had stopped using birth 
control methods in order 
to obtain a pregnancy and 
had no detected pregnancy 
conceived during the 
first 6/12/24 months of 
unprotected intercourse 
(estimated)

Women at risk of 
pregnancy defined as 
not using any birth 
control method, had a 
male partner and had 
been sexually active 
in the previous month 
AND declared that they 
had stopped using 
birth control methods 
in order to obtain a 
pregnancy AND who 
did not use infertility 
treatments over the 
CDUI period

Period 6
12
24

Infertility 43.0 (34.0 - 53.0)
20.0 (16.0 - 25.0)
8.0 (6.0 - 10.0)

Eustache et 
al. (2004)

France Cross-
sectional

390 Male partner: 
20–45 

Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Pregnant couples who took 
more than 12 months to 
conceive and whose male 
partner did not provide a 
semen sample

Pregnant couples 
whose male partner did 
not provide a semen 
sample

Period 12 TTP > 12 months 5.0 (3.2–7.3)

Muller et al. 
(2006)

France Cross-
sectional

Total: 894 
Range: 
178 - 273 

Men: 20 - 45 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Pregnant women with a TTP 
greater than 12 months 

Pregnant women not 
using contraception at 
the start of pregnancy

Period 12 TTP > 12 mo: Range 5.0 - 11.0 

Ajrouche et al 
(2014)

France Case-
control

1 167 Not reported Self-reported 
infertility measure 
(Direct)

Women who took more 
than a year to conceive the 
index child and/or needed 
to consult a doctor and/or 
needed for the mother or 
father to undergo fertility 
treatment

Women with a child 
(control group)

Period 12 Difficulty becoming 
pregnant

18.0

Kuppers-
Chinnow and 
Karmaus 
(1997) 
Translation

Germany Cross-
sectional

1 216 25 - 45 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who have ever in 
their lifetime experienced 
a time of unprotected 
intercourse (TUI) (with 
or without the onset of 
pregnancy) of more than 
12 months 

Women who have 
ever been at risk of 
becoming pregnant 
(i.e., had unprotected 
sexual intercourse)

Lifetime 12 Subfecundity 31.8 (29.4 - 34.6)
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Datta et al. 
(2016)

United Kingdom Cross-
sectional

Women: 
Unweighted: 
8 066 
Weighted: 
7 052 

Men: 
Unweighted: 
5 553 
Weighted: 
6 811

16 - 74 Self-reported 
infertility measure 
(Direct)

Women/men who ever had 
a time, lasting 12 months 
or longer, when they and 
their partner were trying for 
a pregnancy, but it didn’t 
happen

All women/men 
who reported 
having experience of 
heterosexual sex 

Lifetime 12 Infertility - women
Men 

12.5 (11.7–13.3)
10.1 (9.2–11.1)

Joffe (2000) United Kingdom Cross-
sectional

1 540 16-59 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Individuals with time to 
pregnancy greater than 12 
months for first pregnancy

All individuals whose 
first pregnancy was 
a birth and was not 
due to a contraceptive 
failure

Period 12 TTP >12 months 
(Primary)

15.0

Gyorffy et al. 
(2014)

Hungary Cross-
sectional

1 069 24+ Self-reported 
infertility measure 
(Direct)

Participants whose time-to-
pregnancy had been longer 
than one year in case of any 
of their pregnancies.

All women (control 
group)

Lifetime 12 TTP > 12 months 9.8

Van der 
Avoort et al. 
(2003)

Netherlands 
(Kingdom of 
the) 

Cross-
sectional

243 25 - 40 Self-reported 
infertility measure 
(Direct)

Male respondents who 
reported a lack of conception 
after at least 12 months of 
unprotected intercourse

All men Period 12 Subfertility 8.6

137 Male respondents who 
reported a lack of conception 
after at least 12 months of 
unprotected intercourse

Men at risk for fertility 
problems

Period 12 Subfertility 15.3

Hoenderboom 
et al. (2020)

Netherlands 
(Kingdom of 
the) 

Cohort 2 377 16 - 39 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women with an attempted 
time to first pregnancy of > 
12 months 

Women who had ever 
attempted to conceive

Period 12 Primary infertility 
(Time to first 
planned pregnancy)

16.7

Sundby and 
Schei (1996)

Norway Cross-
sectional

4 034 40 - 42 Self-reported 
infertility measure 
(Direct)

Women who tried to become 
pregnant for more than a 
year without succeeding 

All Women Lifetime 12 Infertility 10.3

Women who tried to become 
pregnant for more than a 
year without succeeding 
and had never given birth to 
a child

Married women not 
using contraception, 
postmenarchal and 
premenopausal

Lifetime 12 Permanent Infertility 2.6
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Women who tried to become 
pregnant for more than a 
year without succeeding and 
had given birth to at least 
one child

Married women not 
using contraception, 
postmenarchal and 
premenopausal

Lifetime 12 Subfertility 7.7

Rostad et al. 
(2013)

Norway Cross-
sectional

4 951 50 - 59 Self-reported 
infertility measure 
(Direct)

Women who have ever tried 
for more than a year to get 
pregnant regardless of any 
subsequent birth

All women Lifetime 12 Infertility 12.7

Nguyen et al. 
(2007)

Norway Cross-
sectional

26 303 18 - 39 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Couples who planned 
their pregnancy and that 
took more than 12 months 
to achieve pregnancy or 
received infertility treatment

Couples who planned 
their pregnancy

Period 12 Infertility 12.0

Magnus et al. 
(2021)

Norway Cohort 64 064 27 - 62 Hybrid*
Primary 
Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Secondary: 
Self-reported 
infertility measure 
(Direct)

Women with a planned 
pregnancy and a TTP > 12 
or reported use of assisted 
reproductive technologies

Women who had a 
planned pregnancy

Period 12 Time to pregnancy 12.3

Soares et 
al. (2011) 
Translation

Portugal Cross-
sectional

1 540 18+ Self-reported 
infertility measure 
(Direct)

Women who reported ever 
trying to get pregnant for 
more than a year without 
success

All women Lifetime 12 Infertility 11.9 (10.4-13.7)

Philippov et 
al. (1998)

Russian 
Federation

Cross-
sectional

2 000 18 - 45 Undetermined Women who had not 
conceived after 12 months 
or more of unprotected 
intercourse

Married women Lifetime 12 Infertility
Primary infertility 
Secondary infertility 

16.7
3.8
12.9

Bhattacharya 
et al. (2009)

United Kingdom Cross-
sectional

4 066 
(12-month) 
4 049 
(24-month)

31-50 Self-reported 
infertility measure 
(Direct)

Women who had 
unsuccessfully attempted 
conception for 12/24 months 
or longer

Women whose fertility 
had been tested

Lifetime 12

24

Infertility
Primary infertility
Secondary infertility
Experienced both

Infertility
Primary infertility
Secondary infertility 
Experienced both

17.5 (16.3–18.6)
10.5 (9.5–11.4)
5.3 (4.7–6.0)
1.7 (1.3–2.0)

9.1 (8.2–10.0)
5.9 (5.2–6.6)
2.9 (2.4–3.4)
0.3 (0.2–0.5)
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Women who had 
unsuccessfully attempted 
conception for 12/24 months 
or longer and/or had 
sought medical help with 
conception

Women whose fertility 
had been tested

Lifetime 12

24

Infertility
Primary infertility
Secondary infertility
Experienced both

Infertility
Primary infertility
Secondary infertility 
Experienced both

19.3 (18.1–20.5)
9.8 (8.9–10.7)
7.0 (6.2–7.8)
2.5 (2.0–2.9)

11.8 (10.8–12.8)
5.7 (5.0–6.4)
5.2 (4.5–5.9)
0.9 (0.6–1.1)

Cabrera-Leon 
et al. (2015)

Spain Cross-
sectional

443 30 - 49 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who did not achieve 
pregnancy after having had 
sexual intercourse with 
vaginal penetration and no 
contraception for one year 
or more. 

All women Lifetime 12 Infertility
Huelva City
Spain

Primary infertility
Huelva City
Spain

Secondary infertility
Huelva City
Spain

 
17.79
17.58  
(17.57–17.59)

6.14
6.12 (6.12–6.12)

11.64
11.33  
(11.32–11.37)

Women with biological 
children who spent more 
than 6/12/24 months trying 
to become pregnant with 
any of their biological 
children

All women Lifetime
6

12

24

Subfertility 
Huelva City
Spain

Huelva City
Spain

Huelva City
Spain

21.00
19.98  
(19.97–20.0)
11.62
11.21  
(11.2–11.22)
4.59
4.36 (4.35–4.37)

Self-reported 
infertility measure 
(Direct)

Women who perceived 
having or having had 
difficulty in getting pregnant 

All women Lifetime No 
duration

Subjective Infertility:
Huelva City
Spain 

9.41
8.22 (8.21–8.23)

Akre et al. 
(1999)

Sweden Cross-
sectional

401 653 20 + Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Primiparous women who did 
not become pregnant after 
more than one year

Primiparous women Period 12 Primary subfertility 8.3

Wulff et al. 
(1997)

Sweden Cross-
sectional

534 25-44 Self-reported 
infertility measure 
(Direct)

Women who experienced a 
period of infertility (inability 
to conceive within 12 months 
of unprotected intercourse) 
at some point in life

All women Lifetime 12 Infertility ever 24.3
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Couples who were unable 
to get pregnant (again) after 
having tried for 12 months

All women Period 12 Primary infertility
Secondary infertility

6.2
2.8

Hallen (2011) Sweden Cross-
sectional

201 18 - 55 Self-reported 
infertility measure 
(Direct)

Men reporting a period of 1 
or more years of involuntary 
childlessness during the last 
five years

All men (control group) Period 12 Involuntary 
childlessness

7.0 (3.4–10.5)

Björvang et al 
(2020)

Sweden Cross-
sectional

818 Not reported Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women with planned 
pregnancies who had a TTP 
greater than 12 months 

Pregnant women with 
planned pregnancies

Period 12 Infertility 9.7

Brunetti et 
al. (1994) 
Translation

Switzerland Cross-
sectional

216 29 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women exposed to 
fertilisation (i.e. women 
wishing to have children, 
with a stable partner and 
a regular sex life) for 24 or 
more months who have 
never conceived by the age 
of 29

Women exposed to 
fertilisation before 
their 28th birthday 
(i.e. women wishing 
to have children, with 
a stable partner, a 
regular sex life, and 
presence of 24 months 
of unprotectedness)

Lifetime 24 Primary infertility 
(unresolved) 

2.8

212 Women aged 29 who waited 
at least once for more than 
a year before obtaining a 
conception

Women who have 
conceived

Lifetime 12 Unintentionally 
delayed motherhood 
(hypofertility; 
resolved subfertility)

10.0

Gokler et al. 
(2014)

Türkiye Cross-
sectional

570 18 - 49 Self-reported 
infertility measure 
(Direct)

Women who have the 
inability to become pregnant 
despite regular sexual 
intercourse during the last 
year

All married women Period 12 Infertility
Primary (% of total)
Secondary (% of 
total)

12.8
38.4
61.6

Sarac and Koc 
(2018)

Türkiye Cross-
sectional

5 947 15 - 49 Constructed 
infertility measure 
(Indirect)

Women who have been 
married for at least five 
years, have not used any 
birth control methods during 
that time, and have not given 
birth

Women who have been 
married for at least five 
years

Period 60 Primary infertility 1.8
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6 835 Women who have been 
married for at least one 
year, have not used any 
contraception during the 
last year and who have not 
become pregnant in the last 
year

Women who have been 
married for at least one 
year

Period 12 Infertility 8.1

5 860 18 - 44 Women who were at risk 
of pregnancy in the first 12 
months of the total 5-year 
period

Women who are at 
risk of exposure to 
pregnancy

Period 12 Infertility 8.6

Albayrak and 
Günay (2007)

Türkiye Cross-
sectional

2 400 15 - 49 Undetermined Women who had never been 
able to conceive, although 
they had been married at 
least 12 months, were living 
with their husband and had 
a desire for a baby

Married women Period 12 Primary infertility 
(Childless women)

6.3

Gunnell and 
Ewings (1994)

United Kingdom Cross-
sectional

2 377 36 - 50 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who failed to 
become pregnant after 
12/24 months of regular 
unprotected intercourse

All women Lifetime 12

24

Infertility
Primary infertility
Secondary infertility

Infertility
Primary infertility
Secondary infertility

26.4 (24.6 - 28.2)
16.1 (14.6 - 17.6)
15.8 (14.3 - 17.3)

12.9
7.4
6.6

Women with primary 
unresolved infertility 
and women who became 
pregnant but remained 
involuntarily childless

All women Lifetime 12 Involuntary 
Childlessness

3.0

Buckett 
and Bentick 
(1997)

United Kingdom Cross-
sectional

728 45 - 55 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who tried to 
conceive for more than 
12/24 months

All women Lifetime 12

24

Infertility 
Primary infertility
Secondary infertility

Infertility

17.3 (14.6 - 20.0)
10.6 (8.4-12.8)
6.7 (4.9 - 8.5)

12 (9.6 - 14.4)

Women with primary or 
secondary infertility who 
never conceived

All women Lifetime 12 Unresolved 
involuntary 
infertility

4.3 (2.8 - 5.8)

Oakley et al. 
(2010)

United Kingdom Cross-
sectional

7 702 18-55 Self-reported 
infertility measure 
(Direct)

Women who reported having 
problems getting pregnant 

Women who had 
become pregnant 
or ever tried to get 
pregnant

Lifetime No 
duration

Self-reported 
infertility 

19.5 (18.6-20.4)
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Women with at least 
1 planned pregnancy with a 
TTP > 12 months

Women who had 
become pregnant 
or ever tried to get 
pregnant and reported 
the pregnancy was 
planned 

Lifetime 12 TTP > 12 months 16.0 (15.1-16.9)

6 584 40 - 55 Women with no pregnancy 
despite trying 

Women who had 
become pregnant 
or ever tried to get 
pregnant

Lifetime No 
duration

Primary unresolved 
infertility 

2.4 (2.0-2.8)

Women with no live birth 
despite trying 

Women who had 
become pregnant 
or ever tried to get 
pregnant

Lifetime No 
duration 

Primary unresolved 
infertility 

4.3 (3.8-4.8)

Bolumar et al. 
(1997)

Denmark, 
Germany, Italy, 
Poland, and 
Spain 

Cross-
sectional

3 187 25 - 44 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who had planned 
their pregnancies and 
reported a TTP greater than 
12 months for their first 
pregnancy 

Women who had 
stopped using 
birth control and 
had planned their 
pregnancy

Period 12 Primary infertility 12.0

Karmaus and 
Juul (1999)

Denmark, 
Germany, Italy, 
Poland, and 
Spain 

Cross-
sectional

932 25 - 44 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women with a time of 
unprotected intercourse 
(TUI) greater than 12/24 
months for first TUI with 
a starting date less than 5 
years before the interview

Time of unprotected 
intercourse (TUI) for 
first TUI with a starting 
date less than 5 years 
before the interview, 
among women at risk 

Period 12

24

Primary 
Subfecundity: 
Total
Range 

Total
Range 

 

23.4
14.8 - 33.3

17.6
10.1 - 26.8

Women planning their 
pregnancies with a time of 
unprotected intercourse 
(TUI) greater than 12/24 
months for first TUI with 
a starting date less than 5 
years before the interview

Time of unprotected 
intercourse (TUI) for 
first TUI with a starting 
date less than 5 years 
before the interview, 
among women at 
risk and planning 
pregnancy

Period

12

24

Primary 
Subfecundity: 
Total
Range 

Total
Range

18.7
12.1 - 30.2

13.6
8.1 - 24.1 

Toft et al. 
(2005)

Greenland, 
Poland and 
Ukraine

Cross-
sectional

Warsaw: 376 
Kharkiv: 307 
Greenland: 
520 

18+ 
(Greenland) 

Not reported 
for other sites

Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Married women with a TTP 
greater than 12 months 

Married women not 
using contraception

Period 12 TTP > 12 months
Warsaw
Kharkiv
Greenland

19.0
27.0
15.0
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Jensen et al. 
(2001)

Denmark, 
Finland, France, 
and United 
Kingdom

Cross-
sectional

Range: 
191 - 302 

Male partner: 
20–45

Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Pregnant couples who took 
more than 6/12 months to 
conceive and whose male 
partner provided a semen 
sample

Pregnant couples 
whose male partner 
provided a semen 
sample

Period 6
12

TTP > 6/12 mo: 
Range

16.9 - 20.9
7.5 - 10.1

EASTERN MEDITERRANEAN REGION

Hassan (1997) Egypt Cross-
sectional

20 002 < 50 years Constructed 
infertility measure 
(Indirect)

Women who have been 
exposed to or at risk of 
pregnancy for successive 
12 months or more without 
conceiving

Married women Period 12 Infertility
Primary infertility
Secondary infertility

12.0
4.3
7.7

Kazemijaliseh 
et al. (2015)

Iran (Islamic 
Republic of)

Cross-
sectional

1067 18 - 57 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women failing to achieve 
a clinical pregnancy after 
12 months or more of 
regular unprotected sexual 
intercourse

Married women willing 
to become pregnant

Lifetime 12 Primary infertility 17.3

Nasrabad et 
al. (2013)

Iran (Islamic 
Republic of)

Cross-
sectional

90 141 15 - 49 Constructed 
infertility measure 
(Indirect)

Couples of reproductive 
age who are having sexual 
intercourse without 
contraception and are 
unable to establish a 
pregnancy within one year

Ever-married women Period 12 Primary infertility 2.3

Sexually active women who 
are not using a contraception 
but are unable to have a live 
birth for five or more years

Ever-married women Period 60 Primary infertility 2.6

Esmaeilzadeh 
et al. (2012)

Iran (Islamic 
Republic of)

Cross-
sectional

1 081 20 - 45 Self-reported 
infertility measure 
(Direct)

Women who have 
experienced a delay 
in conception for least 
12 months of unprotected 
intercourse at some time in 
their life

Women who attempted 
conception

Lifetime 12 Infertility 
Primary infertility
Secondary infertility
Experienced both

15.5 (13.5 - 17.5)
12.2
1.9
1.5

Women who were currently 
experiencing a delay 
in conception for least 
12 months of unprotected 
intercourse and had not 
previously given birth to 
a child

Women who attempted 
conception

Period 12 Primary Infertility 4.3 (2.3 - 6.3)
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Mirzaei et al. 
(2018)

Iran (Islamic 
Republic of)

Cross-
sectional

2 611 20 - 49 Self-reported 
infertility measure 
(Direct)

Women who have failed to 
achieve clinical pregnancy 
after 12 months or more 
unprotected coitus

All married, divorced, or 
widowed women 

Period 12 Infertility
Primary infertility
Secondary infertility

5.2(4.3 - 6.1)
2.68 (2.4 - 3.8)
2.15 (1.89 - 3.4)

Safarinejad 
(2008)

Iran (Islamic 
Republic of)

Cross-
sectional

11 441 15-50 Undetermined Women who did not 
conceive despite 
cohabitation and exposure 
to pregnancy for two years

Women who ever 
cohabitated for at least 
two years

Lifetime 24 Infertility
Primary infertility
Secondary infertility

8.0 (3.2 - 15.0)
4.6 (3.6 - 5.2)
3.4 (2.4 - 5.1)

Vahidi et al. 
(2009)

Iran (Islamic 
Republic of)

Cross-
sectional

10 662 19-49 Constructed 
infertility measure 
(Indirect)

Ever-married women 
who have experienced of 
infertility (no pregnancy) 
despite one year of 
unprotected intercourse

Ever-married women Lifetime 12 Primary infertility 24.9 (23.5-26.2)

10 873 Women who meet the 
definition of lifetime primary 
infertility and have not 
conceived up to the study 
time

Ever-married women Period 12 Primary infertility 3.4 (3.0-3.8.0)

Ahmadi Asr 
Badr et al. 
(2006)

Iran (Islamic 
Republic of)

Cross-
sectional

3 183 Not reported Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women with no conception 
during marriage after at 
least 12 months' period of 
intercourse without using 
contraception

Women married for at 
least one year 

Lifetime 12 Infertility
Primary infertility
Secondary infertility

3.27
2.04
1.23

2 623 15-49 Women with no conception 
during marriage after at 
least 12 months' period of 
intercourse without using 
contraception

Women ages 15 - 49 
years married for at 
least one year

Lifetime 12 Infertility
Primary infertility
Secondary infertility

3.35
2.05
1.30

Akhondi et al. 
(2019)

Iran (Islamic 
Republic of)

Cross-
sectional

17 178 20-40 Constructed 
infertility measure 
(Indirect)

Women who are sexually 
active, do not use any 
contraception, and do 
not have a live birth after 
12/24/36/48/60 months

Married women Lifetime 12
24
36
48
60

Primary infertility 20.2 (SE = 0.2)
12.5
10.3
9.6
9.20

Dovom et al. 
(2014)

Iran (Islamic 
Republic of)

Cross-
sectional

888 18 - 49 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who have not 
become pregnant after at 
least 1 year of unprotected 
intercourse 

Women who had 
attempted to get 
pregnant for at least 
one year, not use a 
contraceptive method, 
and have regular 
unprotected sexual 
intercourse 

Period 12 Primary Infertility 6.4 (4.8 - 8.0) 
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681 Women who failed to achieve 
a second clinical pregnancy 
after 12 months or more of 
regular unprotected sexual 
intercourse whether or not 
having the second child

Women who had 
attempted to get 
pregnant for the 
second time for at least 
one year, not use a 
contraceptive method, 
and have regular 
unprotected sexual 
intercourse

Lifetime 12 Secondary Infertility 7.8 (6.0 - 9.6)

888 Women with any delay of 
more than one year to get 
pregnant during their life 
regardless of whether or not 
they have a child now

Women married for at 
least one year who have 
ever had a willingness 
for pregnancy

Lifetime 12 Infertility 21.2 (18.4 - 23.8)

Hosseini et al. 
(2012)

Iran (Islamic 
Republic of)

Cross-
sectional

2 296 18 - 49 Self-reported 
infertility measure 
(Direct)

Couples with lack of 
pregnancy after one year of 
continuous unprotected sex 
during the ovulation point of 
menstrual cycle

Married women at risk 
of pregnancy

Period 12 Primary infertility
Secondary infertility

3.2
1.7

Sharif et al. 
(2020)

Iran (Islamic 
Republic of)

Cross-
sectional

1 469 18 - 45 Self-reported 
infertility measure 
(Direct)

Couples who had not 
achieved pregnancy in the 
past 12 months

All women of 
childbearing age and 
in union

Period 12 Infertility 15.24 (14.7-15.4)

WESTERN PACIFIC REGION

Herbert et al. 
(2009a)

Australia Cohort 13 715 45 - 50 Self-reported 
infertility measure 
(Direct)

Women who have tried 
unsuccessfully to get 
pregnant for 12 months or 
more, have been diagnosed 
as infertile by a doctor (self 
or partner), and/or had 
treatment for infertility in 
lifetime (self or partner)

Women born between 
1946 - 1951

Lifetime 12 Infertility 11.0

Herbert et al. 
(2009b)

Australia Cohort 1 031 28 - 33 Self-reported 
infertility measure 
(Direct)

Women who had tried to 
conceive for 12 or more 
months unsuccessfully

Women who had tried 
to conceive or had been 
pregnant

Lifetime 12 Infertility 17.3

Mena et al. 
(2020)

Australia Cohort 6 130 Time 1:  
22 - 27 
Final time: 
37 - 42 

Self-reported 
infertility measure 
(Direct)

Women who reported 
ever having problems 
with infertility (tried 
unsuccessfully to get 
pregnant for 12 months 
or more) with a current or 
previous partner 

Women who ever tried 
to get pregnant 

Period 12 Infertility 
(Cumulative 
incidence)

15.4 (14.5 - 16.4)
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Damone et al. 
(2019)

Australia Cross-
sectional

8 612 28 - 33 Self-reported 
infertility measure 
(Direct)

Couples who ever had 
problems with fertility (tried 
unsuccessfully for 12 months 
or more to get pregnant)

All women in union 
(currently or previously)

Lifetime 12 Infertility 11.1

Zhou et al. 
(2018)

China Cross-
sectional

17 275 20 - 49 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who wanted 
to become pregnant in 
the previous year, who 
had unprotected sexual 
intercourse at least once a 
month, and who were trying 
to achieve pregnancy longer 
than 12 months

Women exposed to the 
risk of pregnancy (not 
using contraception 
and had not lived 
separated longer than 
three months) 

Period 12 Infertility
Primary infertility
Secondary infertility

15.5
9.5
6

10 742 Women who wanted 
to become pregnant in 
the previous year, who 
had unprotected sexual 
intercourse at least once a 
month, and who were trying 
to achieve pregnancy longer 
than 12 months

Women attempting to 
become pregnant (not 
using contraception, 
had not lived separated 
longer than three 
months, and willing to 
become pregnant)

Period 12 Infertility
Primary infertility
Secondary infertility

25
15.3
9.7

Xingping et 
al. (2006) 
Translation

China Cross-
sectional

5 325 844 < 49 Undetermined Women who failed to achieve 
pregnancy after one year of 
regular sexual intercourse 
without contraception

Married women of 
childbearing age

Period 12 Infertility
Primary (% of total)
Secondary (% of total)

1.57
82.4
17.6

Zhang et al. 
(2014)

China Cross-
sectional

12 342 27 - 57 Self-reported 
infertility measure 
(Direct)

Married couples who 
failed to achieve a clinical 
pregnancy after 12 months of 
regular unprotected sexual 
intercourse

All married couples 
who had regular 
unprotected 
intercourse for at least 
12 months prior to the 
date of interview 

Period 12 Infertility
Primary infertility
Secondary infertility

4.2
3.1
1.1

Yang et 
al. (2011) 
Translation

China Cross-
sectional

5 631 20 - 49 Undetermined Couples who had a desire 
to have children, had 
normal cohabitation for 
two years, had regular 
sexual intercourse, and 
were not pregnant without 
contraception

All couples Period 24 Infertility 
Primary (% of total)
Secondary (% of 
total)

1.72
58.76
41.24

Wu et al. 
(2004) 
Translation

China Cross-
sectional

274 Reproductive 
age

Undetermined Married women who did not 
use contraception within two 
years after marriage and did 
not become pregnant

Married women Period 24 Infertility 1.1
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Cai et al. 
(2011) 
Translation

China Cross-
sectional

1 835 20 - 49 Self-reported 
infertility measure 
(Direct)

Married women with an 
absence of pregnancy after 
1 year of normal sexual 
intercourse without the use 
of contraception under the 
conditions of exposure to 
pregnancy

Married women Period 12 Infertility 
Primary infertility
Secondary infertility

15.2
7.5
7.7

Zhang and 
Zhang (2013) 
Translation

China Cross-
sectional

2 187 20-49 Undetermined Couples who had a desire 
to have children, normal 
sexual activity for more than 
one year and have not used 
contraception, but still fail to 
conceive

Married women willing 
to have a child and not 
using contraception 
during a specified one-
year period

Period 12 Primary Infertility
Secondary infertility

13.08
35.25

Song (2013) China Cross-
sectional

3 110 37 - 38 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women with no child after 
24/84 months of marriage 

All married women Period 24
84

Sterility 14.24
1.67

Wang et al. 
(2018)

China Cohort 700 20 - 40 Prospective Time-
to-Pregnancy 
(TTP) Design

Couples in a committed 
relationship and planning to 
conceive with a TTP greater 
than 12 months

Couples in a committed 
relationship planning to 
conceive

Period 12 Infertility 28.0

Yang et al. 
(2017)

China Cross-
sectional

7 025 18 - 49 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Couples whose waiting 
time to pregnancy was 12 or 
more months for the first 
pregnancy or couples who 
had never been pregnant 
and time trying to conceive 
was 12 or more months

Couples who had been 
married for more than 
12 months

Period 12 Infertility 11.4

Huang and 
Tang (2013) 
Translation

China Cross-
sectional

18 893 Women: 
18 - 49

Undetermined Married couples who 
had regular sexual 
intercourse and did not take 
contraceptive measures, 
but had not conceived after 
cohabitation for more than 
12 months

Couples married in 
2007 who did not use 
contraceptive measures 
within one year after 
marriage

Period 12 Infertility 13.3

Meng et al. 
(2015)

China Cohort 1 627 
(12-month)
936 
(24-month)

Not reported Prospective Time-
to-Pregnancy 
(TTP) Design

Newly married couples 
who failed to achieve a 
clinical pregnancy after 
12/24 months or more of 
regular unprotected sexual 
intercourse

Newly married couples 
exposed to the risk of 
pregnancy

Period 12

24

Infertility
Primary infertility
Secondary infertility 

Infertility
Primary infertility
Secondary infertility

13.6 (11.9 - 15.3)
14.0 (12.2 - 15.8)
11.2 (7.2 - 15.2)

8.5 (6.7 - 10.3)
8.7 (6.7 - 10.7)
7.9 (3.6 - 12.2)
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Hu et al. 
(2020)

China Cohort 820 24-46 Prospective Time-
to-Pregnancy 
(TTP) Design

Couples who engaged 
in regular unprotected 
intercourse and had a TTP 
greater than 12 months

Couples who engaged 
in regular unprotected 
intercourse and 
achieved pregnancy 
during follow-up 

Period 12 Infertility 26.2

He et al. 
(2020)

China Cross-
sectional

12 364 18 - 49 Undetermined Women who failed to 
achieve a clinical pregnancy 
after one year or more 
of unprotected sexual 
intercourse, despite having a 
desire to get pregnant

All married and 
cohabitating women 

Lifetime 12 Infertility 10.11

2 486 Women who failed to 
achieve a clinical pregnancy 
after one year or more 
of unprotected sexual 
intercourse, despite having a 
desire to get pregnant

Married and 
cohabitating women 
not using contraception

Lifetime 12 Infertility 20.92

Chen et al. 
(2015)

China Cross-
sectional

6 906 > 21 Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Couples with TTP greater 
than or equal to12 months 
or being unable to conceive 
after trying for at least 
12 months for their first 
pregnancy

Married couples who 
ever tried for pregnancy

Period 12 Primary Infertility 11.97

Righarts et al. 
(2015)

New Zealand Cross-
sectional

974 25 - 50 Hybrid*

Primary: 
Self-reported 
infertility measure 
(Direct)

Secondary: 
Constructed 
infertility measure 
(Indirect)

Women who ever tried to 
conceive for 12/24 months 
or more

All women who had 
ever conceived or had 
tried to conceive

Lifetime 12
24

Infertility 21.7 (19.1 - 24.2)
12.8 (10.7 - 15.2)

Women who ever tried to 
conceive for 12 months or 
more and/or sought help to 
conceive

All women who had 
ever conceived or had 
tried to conceive

Lifetime 12 Infertility 25.3 (22.6 - 28.1)

476 Women ages 40 years or 
more with no previous 
births, whose infertility was 
not resolved with a live birth

Women ages 40 years 
or more who had ever 
tried to become or had 
been pregnant.

Lifetime 12 Primary unresolved 
infertility

1.9 (0.9 - 3.6)
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van Roode et 
al. (2015)

New Zealand Cohort Men: 386 
Women: 396 

32 and 38 Self-reported 
infertility measure 
(Direct)

Men/women who, with a 
partner, had ever tried for 
12 months or more to get 
pregnant without success

Men/women who ever 
reported or attempted 
pregnancy

Lifetime 12 Infertility - men
women 

17.9 (14.2 - 22.1)
25.0 (20.8 - 29.6)

Men/women who, with a 
partner, had ever tried for 
12 months or more to get 
pregnant without success OR 
who sought medical help to 
get pregnant

Men/women who ever 
reported or attempted 
pregnancy

Lifetime 12 Infertility - men 
women

21.8 (17.7-26.2)
26.0 (21.8-30.6)

Not reported Men/women who, with a 
partner, had ever tried for 
12 months or more to get 
pregnant without success OR 
who sought medical help to 
get pregnant

All men/women Lifetime 12 Infertility - men 
women

18.2 (14.8 - 22.1)
22.5 (18.7 - 26.6)

Righarts et al. 
(2021)

New Zealand Cross-
sectional

Men: 3 744
Women: 
5 222

16 - 74 Self-reported 
infertility measure 
(Direct)

Men/women who ever had 
a time, lasting 12 months 
or longer, when they or 
a partner were trying for 
a pregnancy but it didn't 
happen 

All men/women who 
had heterosexual 
intercourse

Lifetime 12 Infertility- men
women

8.2 (7.1-9.4)
12.5 (11.3-13.8)

Fertility-
tested 
women: 
3 792

Men/women who ever had 
a time, lasting 12 months 
or longer, when they or 
a partner were trying for 
a pregnancy but it didn't 
happen 

Fertility-tested women 
(ever conceived or 
tried unsuccessfully to 
conceive for 12 months 
or longer)

Lifetime 12 Infertility 15.4 (14.0-16.9)

Men: 3 744
Women: 
5 222

Men/women who ever had 
a time, lasting 12 months or 
longer, when they or a partner 
were trying for a pregnancy 
but it didn’t happen OR they 
believed they or their partner 
were infertile.

All men/women who 
had heterosexual 
intercourse

Lifetime 12 and/
or no 
duration 
(self-
perceived)

Infertility- men
women

11.4 (10.1-12.8)
13.4 (12.2-14.7)

Fertility-
tested 
women: 
3 792

Men/women who ever had 
a time, lasting 12 months or 
longer, when they or a partner 
were trying for a pregnancy 
but it didn't happen OR they 
believed they or their partner 
were infertile. 

Fertility-tested women 
(ever conceived or 
tried unsuccessfully to 
conceive for 12 months 
or longer)

Lifetime 12 and/
or no 
duration 
(self-
perceived)

Infertility 16.3 (14.8-17.8)
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Kreisel et al. 
(2020)

Palau Cross-
sectional

315 >17 Self-reported 
infertility measure 
(Direct)

Women who have tried 
unsuccessfully to become 
pregnant for 12 or more 
months

Women who reported 
ever trying to become 
pregnant 

Lifetime 12 Infertility 39.7 (34.2 - 45.3)

Passey et al 
(1998)

Papua New 
Guinea 

Cross-
sectional

201 15 - 45 Self-reported 
infertility measure 
(Direct)

Women who reported that 
they wanted more children, 
were trying to conceive, 
and had had unprotected 
intercourse for 2 or more 
years

All women Period 24 Infertility 29.6

MULTIPLE REGIONS

Rutstein and 
Shah (2004)

Multiple Cross-
sectional

Less 
Developed 
Countries 
(China 
excluded): 
939 796.7

25 - 49 Constructed 
infertility measure 
(Indirect)

Women who have been 
married for the past five 
years, who ever had sexual 
intercourse, who did not use 
contraception during the 
past five years, and who did 
not have any births in the 
past five years

Ever-married women Period 60 Infertility
Range 

Primary infertility
Range 

Secondary infertility
Range 

25.7
16.0 - 30.0

2.5
1.5 - 2.8

23.8
13.6 - 28.2

Keiding et al. 
(2021)

Benin, Nigeria, 
Senegal, United 
Republic of 
Tanzania, 
Indonesia, 
Philippines, 
Dominican 
Republic, and 
Colombia 

Cross-
sectional

Range:
211 - 1 183

18 - 44 Current Duration 
Design

Nulliparous women not 
yet pregnant by 12 months 
(estimated)
*Initiation of attempt 
estimated by date of 
cohabitation with partner

Women at risk of 
conception at the time 
of the survey (18 and 44 
years, only one partner, 
currently married or 
living with a partner, 
had sex in the last 4 
weeks, never had a live 
birth, menstruating and 
not currently pregnant, 
not menopausal, 
had not had a 
hysterectomy, and was 
not contracepting at the 
time of interview)

Period 12 Primary Infertility: 
Range

24.0 - 85.0

Mascarenhas 
et al. (2012a)

Global Cross-
sectional

Range:  
337 - 62 785

20-44, 
> 30 
(countries 
with data on 
women in 
union only)

Constructed 
infertility measure 
(Indirect)

Women who desire a child 
and have been in a union 
for at least five years, during 
which they have not used 
any contraceptives, and who 
have not had a live birth 

Women in both infertile 
and fertile unions, 
where women in a 
fertile union have 
successfully had at least 
one live birth and have 
been in the union for at 
least five years at the 
time of the survey

Period 60 Primary infertility: 
World
Range

1.9 (1.8 - 2.2)
0.8 - 4.0
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Women who desire a child 
and have been in a union 
for at least five years, during 
which they have not used 
any contraceptives, and who 
have not had a live birth

All women (calculated 
as the product of the 
prevalence of infertility 
among child-seeking 
women and the 
proportion who are 
exposed to the risk of 
pregnancy)

Period 60 Primary infertility: 
World
Range

1.5 (0.3 - 1.7)
0.5 - 3.0

China 
excluded

Women who desire a child 
and have been in a union 
for at least five years since 
their last birth, during which 
they have not used any 
contraceptives, and who 
have not had another live 
birth

Women in both infertile 
and fertile unions, 
where women in a 
fertile union have 
successfully had at least 
one live birth and, at 
the time of the survey, 
have been in the union 
for at least five years 
following their first birth

Period 60 Secondary infertility: 
World 
Range

10.2 (9.2 - 11.4)
3.8 - 22.2

Women who desire a child 
and have been in a union 
for at least five years since 
their last birth, during which 
they have not used any 
contraceptives, and who 
have not had another live 
birth.

All women (calculated 
as the product of the 
prevalence of infertility 
among child-seeking 
women and the 
proportion who are 
exposed to the risk of 
pregnancy)

Period 60 Secondary infertility: 
World 
Range

2.9 (2.6 - 3.2)
0.8 - 10.5

Mascarenhas 
et al. (2012b)

26 countries Cross-
sectional

Range: 
532 - 71 095 
(primary)

Range: 
190 - 22 740 
(secondary)

20 - 49 Constructed 
infertility measure 
(Indirect)

Women that have been in a 
union for at least five years 
(secondary infertility: since 
the partner’s last live birth) 
without a live birth, during 
which neither partner used 
contraception, and where 
the female partner expresses 
a desire for a(nother) child.

Women in union for 
at least five years 
(secondary infertility: 
following their first live 
birth) at the time of the 
survey

Period 60 Primary: Range
Secondary: Range

0.8 - 3.4
8.7 - 32.6

Taylor et al. 
(1999)

United Kingdom 
and Australia 

Cross-
sectional

Melbourne: 
929 
Manchester: 
960 

Not reported Retrospective 
Time-to-
Pregnancy (TTP) 
Design

Women who failed to 
conceive current pregnancy 
within 12 months of 
unprotected intercourse

Pregnant women Period 12 Subfecundity
Melbourne
Manchester

20.2
14.5

* Hybrid approach includes studies that combined two approaches to generate a single infertility estimate
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Annex 4. Pooled lifetime and period 
infertility prevalence estimates, by 
methodological approach
Pooled lifetime infertility prevalence 
estimates, by methodological approach
Study

invlogit(ES)
with 95% CI

Weight 
(%)

Retrospective TTP
Ahmadi Asr Badr (2006) 0.03 [0.03, 0.04] 2.55
Brunetti (1994) 0.10 [0.07, 0.15] 2.27
Buckett (1997) 0.17 [0.15, 0.20] 2.56
Cabrera-Leon (2015) 0.18 [0.18, 0.18] 2.63
Dovom (2014) 0.21 [0.19, 0.24] 2.58
Gunnell (1994) 0.26 [0.25, 0.28] 2.62
Jacobson (2018) 0.35 [0.32, 0.38] 2.60
Kuppers-Chinnow (1997) 0.32 [0.29, 0.34] 2.60
Somé (2016) 0.10 [0.08, 0.14] 2.46
Heterogeneity: τ2 = 0.72, I2 = 99.59%, H2 = 242.99 0.17 [0.10, 0.26]
Test of θi = θj: Q(8) = 803.31, p = 0.00

Self-report
Anyalechi (2019) 0.14 [0.12, 0.15] 2.60
Bhattacharya (2009) 0.19 [0.18, 0.21] 2.62
Cairncross (2020) 0.25 [0.23, 0.26] 2.62
Crawford (2015) 0.25 [0.22, 0.29] 2.58
Crawford (2015) 0.06 [0.05, 0.07] 2.58
Crawford (2015) 0.10 [0.08, 0.12] 2.56
Datta (2016) 0.13 [0.12, 0.13] 2.62
Esmaeilzadeh (2012) 0.16 [0.14, 0.18] 2.59
Feuntes (1994) 0.26 [0.19, 0.34] 2.34
Geelhoed (2002) 0.16 [0.14, 0.18] 2.58
Gleason (2020) 0.24 [0.22, 0.26] 2.61
Gyorffy (2014) 0.10 [0.08, 0.12] 2.55
Herbert (2009b) 0.17 [0.15, 0.20] 2.58
Hærvig (2018) 0.18 [0.16, 0.20] 2.61
Klemetti (2010) 0.20 [0.18, 0.22] 2.59
Kreisel (2020) 0.40 [0.34, 0.45] 2.53
McQuillan (2003) 0.35 [0.31, 0.39] 2.57
Nelson (2011) 0.20 [0.16, 0.25] 2.47
Oakley (2010) 0.16 [0.15, 0.17] 2.62
Righarts (2015) 0.25 [0.23, 0.28] 2.59
Righarts (2021) 0.15 [0.14, 0.17] 2.61
Rostad (2013) 0.13 [0.12, 0.14] 2.62
Soares (2011) 0.12 [0.10, 0.14] 2.58
Sundby (1996) 0.10 [0.09, 0.11] 2.61
Terävä (2008) 0.16 [0.15, 0.17] 2.62
Wulff (1997) 0.24 [0.21, 0.28] 2.55
van Roode (2015) 0.26 [0.22, 0.31] 2.53
Heterogeneity: τ2 = 0.26, I2 = 98.59%, H2 = 70.78 0.18 [0.15, 0.21]
Test of θi = θj: Q(26) = 1177.91, p = 0.00

Undetermined
He (2020) 0.21 [0.20, 0.22] 2.63
Khaer Pedersen (1994) 0.17 [0.12, 0.23] 2.35
Philippov (1998) 0.17 [0.15, 0.18] 2.61
Heterogeneity: τ2 = 0.03, I2 = 87.10%, H2 = 7.75 0.19 [0.16, 0.22]
Test of θi = θj: Q(2) = 19.89, p = 0.00

Overall 0.18 [0.15, 0.20]
Heterogeneity: τ2 = 0.33, I2 = 99.48%, H2 = 193.20
Test of θi = θj: Q(38) = 2117.16, p = 0.00
Test of group differences: Qb(2) = 0.25, p = 0.88

0.02 0.05 0.12 0.27 0.50
Random-effects REML model

Pooled period infertility prevalence estimates, 
by methodological approach
Study

invlogit(ES)
with 95% CI

Weight 
(%)

Prospective TTP
Hu (2020) 0.26 [0.23, 0.29] 1.99
Meng (2015) 0.14 [0.12, 0.15] 2.00
Wang (2018) 0.28 [0.25, 0.31] 1.99
Heterogeneity: τ2 = 0.24, I2 = 97.49%, H2 = 39.82 0.22 [0.14, 0.33]
Test of θi = θj: Q(2) = 84.10, p = 0.00

Retrospective TTP
Bello (2010) 0.32 [0.28, 0.36] 1.98
Björvang (2020) 0.10 [0.08, 0.12] 1.96
Eustache (2004) 0.05 [0.03, 0.07] 1.81
Guldbrandsen (2014) 0.16 [0.16, 0.16] 2.02
Hoenderboom (2020) 0.17 [0.15, 0.18] 2.01
Hollegaard (2007) 0.17 [0.16, 0.19] 2.01
Jensen (2001) 0.10 [0.07, 0.15] 1.82
Jensen (2001) 0.08 [0.05, 0.12] 1.73
Jensen (2001) 0.10 [0.06, 0.15] 1.77
Jensen (2001) 0.08 [0.05, 0.12] 1.82
Kirkegaard (2014) 0.10 [0.09, 0.11] 2.02
Magnus (2021) 0.12 [0.12, 0.13] 2.02
Muller (2006) 0.11 [0.08, 0.15] 1.85
Muller (2006) 0.09 [0.06, 0.13] 1.82
Muller (2006) 0.05 [0.03, 0.09] 1.57
Muller (2006) 0.08 [0.05, 0.13] 1.70
Nguyen (2007) 0.12 [0.12, 0.12] 2.02
Taylor (1999) 0.20 [0.18, 0.23] 1.99
Taylor (1999) 0.14 [0.12, 0.17] 1.98
Toft (2005) 0.15 [0.12, 0.18] 1.95
Toft (2005) 0.19 [0.15, 0.23] 1.94
Toft (2005) 0.27 [0.22, 0.32] 1.94
Yang (2017) 0.11 [0.11, 0.12] 2.02
Zhou (2018) 0.25 [0.24, 0.26] 2.02
Heterogeneity: τ2 = 0.28, I2 = 99.54%, H2 = 218.89 0.13 [0.11, 0.16]
Test of θi = θj: Q(23) = 1942.07, p = 0.00

Current duration
Polis (2017) 0.31 [0.28, 0.35] 1.99
Slama (2006) 0.34 [0.18, 0.55] 1.36
Slama (2012) 0.24 [0.19, 0.30] 1.91
Thoma (2013) 0.16 [0.08, 0.27] 1.52
Heterogeneity: τ2 = 0.08, I2 = 68.93%, H2 = 3.22 0.26 [0.20, 0.34]
Test of θi = θj: Q(3) = 9.32, p = 0.03

Self-report
Ajrouche (2014) 0.18 [0.16, 0.20] 2.00
Cai (2011) 0.15 [0.14, 0.17] 2.00
Feuntes (1994) 0.10 [0.09, 0.11] 2.01
Gokler (2014) 0.13 [0.10, 0.16] 1.95
Hallen (2011) 0.07 [0.04, 0.11] 1.70
Mena (2020) 0.15 [0.14, 0.16] 2.02
Mirzaei (2018) 0.05 [0.04, 0.06] 1.98
Sharif (2020) 0.15 [0.15, 0.16] 2.02
Sundby (1998) 0.09 [0.09, 0.11] 2.00
Van der Avoort (2003) 0.15 [0.10, 0.22] 1.78
Walraven (2001) 0.10 [0.08, 0.12] 1.98
Zhang (2014) 0.04 [0.04, 0.05] 2.01
Heterogeneity: τ2 = 0.26, I2 = 99.00%, H2 = 99.92 0.11 [0.08, 0.14]
Test of θi = θj: Q(11) = 1166.76, p = 0.00

Constructed
Balakrishnan (1993) 0.07 [0.06, 0.07] 2.02
Bushnik (2012) 0.16 [0.14, 0.17] 2.00
Dulberg (1993) 0.09 [0.07, 0.10] 1.98
Fledderjohann (2016) 0.17 [0.15, 0.19] 2.00
Hassan (1997) 0.12 [0.12, 0.12] 2.02
Sarac (2018) 0.09 [0.08, 0.09] 2.01
Heterogeneity: τ2 = 0.17, I2 = 98.78%, H2 = 81.75 0.11 [0.08, 0.15]
Test of θi = θj: Q(5) = 327.25, p = 0.00

Undetermined
Huang (2013) 0.13 [0.13, 0.14] 2.02
Kouman (2005) 0.10 [0.08, 0.13] 1.94
Xingping (2006) 0.02 [0.02, 0.13] 2.02
Heterogeneity: τ2 = 1.49, I2 = 99.97%, H2 = 3269.47 0.06 [0.02, 0.21]
Test of θi = θj: Q(2) = 10955.53, p = 0.00

Overall 0.13 [0.11, 0.15]
Heterogeneity: τ2 = 0.40, I2 = 99.81%, H2 = 521.01
Test of θi = θj: Q(51) = 152792.99, p = 0.00
Test of group differences: Qb(5) = 31.16, p = 0.00

0.02 0.05 0.12 0.27 0.50
Random-effects REML model
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Annex 5. Certainty 
of estimates  

Table A5.1 Certainty rating for 12-month infertility estimates (lifetime)

№ of 
studies

Quality assessment Effect Certainty

Study design Risk of 
bias

Inconsistency Indirectness Imprecision Other 
considerations

Rate  
(95% CI)

Infertility (12 months cross section; assessed with: Prevalence per 100 patients)

37 Observational Not 
seriousa

Seriousb Not seriousc Not seriousd Publication 
bias: not 
detected

Prevalence
18 (15 to 
20 per 
100 persons)

⨁⨁⨁◯
MODERATE 

a 77.4% of studies were at overall low risk of bias. 21.1% were at moderate risk of bias. Only 1.5% were at high risk of bias.
b Considerable heterogeneity was observed. This was based on visual inspection of point estimates and 95% CI reported on the forest plots.  

Individual study estimates ranged from 2% to 32%. None of the hypothesized subgroup analyses (geographic region or measurement approach) 
explained the observed heterogeneity.

c All individual studies addressed a question that was very similar, if not the same, as the review question in these estimates.
d Although a clear threshold for judging imprecision was not set, the width of the confidence interval was judged as sufficiently narrow. For the 

given assessment, the confidence interval was judged as sufficiently narrow and may not lead to completely different decisions. That is, whether 
the upper or lower bound of the 95% CI represents the truth, the reactions to the estimates will probably be the same. 

Table A5.2 Certainty rating for pooled 12-month infertility estimates (period prevalence)

№ of 
studies

Quality assessment Effect Certainty

Study design Risk of 
bias

Inconsistency Indirectness Imprecision Other 
considerations

Rate  
(95% CI)

Infertility (12 months cross section; assessed with: Prevalence per 100 patients)

43 Observational Not 
seriousa

Seriousb Not seriousc Not seriousd Publication 
bias: not 
detected

prevalence
13 (11 to 
15 per 
100 persons) 

⨁⨁⨁◯
MODERATE 

a 77.4% of studies were at overall low risk of bias. 21.1% were at moderate risk of bias. Only 1.5% were at high risk of bias. 
b Considerable heterogeneity was observed. This was based on visual inspection of point estimates and 95% CI reported on the forest plots. 

Individual study estimates ranged from 2% to 32%. None of the hypothesized subgroup analyses (geographic region or measurement approach) 
explained the observed heterogeneity. 

c All individual studies addressed a question that was very similar, if not the same, as the review question addressed in this review.
d Although a clear threshold for judging imprecision was not set, the width of the confidence interval was judged as being sufficiently narrow. 

For the given assessment, the confidence interval was judged as sufficiently narrow and may not lead to completely different decisions. That is, 
whether the upper or lower bound of the 95% CI represents the truth, the reactions to the estimates will likely be the same. 
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Infertility prevalence estimates, 1990–2021 

Table A5.3 Certainty rating for primary 12-month infertility estimates (lifetime)

№ of 
studies

Quality assessment Effect Certainty

Study design Risk of 
bias

Inconsistency Indirectness Imprecision Other 
considerations

Rate  
(95% CI)

Infertility (12 months cross section; assessed with: Prevalence per 100 patients)

12 Observational Not 
seriousa

Seriousb Not seriousc Not seriousd Publication 
bias: not 
detected

Prevalence
10 (6 to 
14 per 
100 persons) 

⨁⨁⨁◯
MODERATE 

a 77.4% of studies were at overall low risk of bias. 21.1% were at moderate risk of bias. Only 1.5% were at high risk of bias. 
b Considerable heterogeneity was observed. This was based on visual inspection of point estimates and 95% CI reported on the forest plots. 

Individual study estimates ranged from 2% to 25%. None of the hypothesized subgroup analyses (geographic region or measurement approach) 
explained the observed heterogeneity. 

c All individual studies addressed a question that was very similar, if not the same, as the review question addressed in these estimates.
d Although a clear threshold for judging imprecision, the width of the confidence interval was judged as sufficiently narrow. For the given 

assessment, the confidence interval was judged as sufficiently narrow and may not lead to completely different decisions. That is, whether the 
upper or lower bound of the 95% CI represents the truth, the reactions to the estimates will likely be the same. 

Table A5.4 Certainty rating for primary 12-month infertility estimates (period prevalence)

№ of 
studies

Quality assessment Effect Certainty

Study design Risk of 
bias

Inconsistency Indirectness Imprecision Other 
considerations

Rate  
(95% CI)

Infertility (12 months cross section; assessed with: Prevalence per 100 patients)

33 Observational Not 
seriousa

Seriousb Not seriousc Not seriousd None Prevalence
9 (7 to 12 per 
100 persons) 

⨁⨁⨁◯
MODERATE 

a 77.4% of studies were at overall low risk of bias. 21.1% were at moderate risk of bias. Only 1.5% were at high risk of bias. 
b Considerable heterogeneity was observed. This was based on visual inspection of point estimates and 95% CI reported on the forest plots. 

Individual study estimates ranged from 1% to 38%. None of the hypothesized subgroup analyses (geographic region or measurement approach) 
explained the observed heterogeneity.

c All individual studies addressed a question that was very similar, if not the same, as the review question addressed in these estimates.
d Although a clear threshold for judging imprecision was not set, the confidence interval was judged as sufficiently narrow. For the given 

assessment, the confidence interval was judged as sufficiently narrow and may not lead to completely different decisions. That is, whether the 
upper or lower bound of the 95% CI represents the truth, the reactions to the estimates will probably be the same.

 

Table A5.5 Certainty rating for secondary 12-month infertility estimates (lifetime)

№ of 
studies

Quality assessment Effect Certainty

Study design Risk of 
bias

Inconsistency Indirectness Imprecision Other 
considerations

Rate  
(95% CI)

Infertility (12 months cross section; assessed with: Incidence per 100 patients)

10 Observational Not 
seriousa

Seriousb Not seriousc Not seriousd None Prevalence
7 (4 to 11 per 
100 persons) 

⨁⨁⨁◯
MODERATE 

a 77.4% of studies were at overall low risk of bias. 21.1% were at moderate risk of bias. Only 1.5% were at high risk of bias. 
b Considerable heterogeneity was observed. This was based on visual inspection of point estimates and 95% CI reported on the forest plots. 

Individual study estimates ranged from 1% to 16%. None of the hypothesized subgroup analyses (geographic region or measurement approach) 
explained the observed heterogeneity.

c All individual studies addressed a question that was very similar, if not the same, as the review question addressed in these estimates.
d Although a set any clear threshold for judging imprecision was not set, the width of the confidence interval was judged as sufficiently narrow. 

For the given assessment, the confidence interval was judged as sufficiently narrow and may not lead to completely different decisions. That is, 
whether the upper or lower bound of the 95% CI represents the truth, the reactions to the estimates will probably be the same. 
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Table A5.6 Certainty rating for secondary 12-month infertility estimates (period prevalence)

№ of 
studies

Quality assessment Effect Certainty

Study design Risk of 
bias

Inconsistency Indirectness Imprecision Other 
considerations

Rate  
(95% CI)

Infertility (12 months cross section; assessed with: Prevalence per 100 patients)

17 Observational Not 
seriousa

Seriousb Not seriousc Not seriousd None Prevalence
5 (3 to 9 per 
100 persons) 

⨁⨁⨁◯
MODERATE 

a 77.4% of studies were at overall low risk of bias. 21.1% were at moderate risk of bias. Only 1.5% were at high risk of bias. 
b We observed considerable heterogeneity was observed. This was based on visual inspection of point estimates and 95% CI reported on the forest plots.   

Individual study estimates ranged from 0% to 35%. None of the hypothesized subgroup analyses (geographic region or measurement approach) 
explained the observed heterogeneity. 

c All individual studies addressed a question that was very similar, if not the same, as the review question addressed in these estimates
d Although a clear threshold for judging imprecision was not set, the width of the confidence interval was judged as sufficiently being narrow. 

For the given assessment, the confidence interval was judged as sufficiently narrow and may not lead to completely different decisions. That is, 
whether the upper or lower bound of the 95% CI represents the truth, the reactions to the estimates will probably be the same. 
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