
Ethnic group and reason for assisted reproductive technology failure: analysis of the 
Human Fertilisation and Embryology Authority registry data from 2017 to 2018

To understand how the risk of different assisted reproductive 
technology (ART) failure types varies by ethnic group and explore the 
role of mediation by maternal age and suspected aetiology.

Aim

Introduction
The chance of achieving live birth after assisted reproductive 
technology (ART), either in vitro fertilization (IVF) or intracytoplasmic 
sperm injection (ICSI), differs by a woman’s ethnic background1. 
Women who are Asian or black have lower live birth rates than those 
who are white, and disparities exist across the fertility pathway2. 
Ethnicity is a complex exposure that could affect a woman’s chance of 
live birth for different reasons: socioeconomic disadvantage; poorer 
access to quality healthcare; or different health behaviours and 
healthcare expectations. Health inequalities arise from differences in 
the socioeconomic and environmental conditions of health between 
groups3.

This study makes secondary use of the HFEA’s anonymized data set 
on ART conducted in 2017–2018, which contains unlinked data with 
respect to ART cycle. The data set contained information on women 
who were between 18 and 50 years of age. We included women who 
underwent their first cycle of ART for the purpose of primary fresh 
embryo transfer. Surrogate pregnancies and planned freeze-all cycles 
for any reason, including for preimplantation genetic testing, were 
excluded.

Population

We compared mutually-exclusive outcomes from across the ART 
treatment pathway. These types of ART failure were cycle 
cancellation, failed fertilization, unintended freeze-all, failed 
implantation, and pregnancy loss. We compared the risk of ART 
failure types between ethnic groups (Asian, Black, Mixed ethnicity, 
‘Other’ ethnicity), with reference to White ethnicity, and with reference 
to an outcome of live birth over 24 weeks of gestation using Poisson 
regression to produce relative risks with 95% confidence intervals. We 
conducted a mediation analysis to estimate the indirect potential-effect 
of ethnic group through maternal age or indication for treatment on 
outcomes based on the time-ordered nature of ethnic group4.

Method

Outcomes

Characteristics

The indications for treatment are not mutually exclusive, except for the distinct category of unexplained subfertility. 

Association between ethnic group and 
failure type

Potential indirect ‘effect’ of ethnic 
group through maternal age

Total ‘effect’ is the potential effect of maternal ethnicity on outcome by any pathway. Direct ‘effect’ 
represents the potential effect of maternal ethnic group on outcome, excluding any mediated by 
maternal age. Indirect ‘effect’ represents the potential effect exerted by ethnic group through maternal 
age. P-values are presented for the indirect effects to aid interpretation. 

A greater proportion of women who were Asian initiated IVF, and a lower proportion of 
women who were Black initiated IVF, compared with UK-wide ethnic composition5. 
Outcomes across the fertility pathway varied according to ethnic group. Women who 
were Asian or Black had a greater risk of cycle cancellation, failed fertilisation, 
unintended freeze all, implantation failure and pregnancy loss compared with White. 
Women who were Black initiated treatment later in life. Had women who were Black 
initiated treatment at the same age as women who were White, around a quarter of the 
difference for most outcomes may have been eliminated. 

Main findings

Women who were Black were at greatest risk of all failure types and women who were 
Asian were at intermediate risk, compared with White. Some of the risk among Black 
women may be mediated by age at initiation of treatment, a potentially modifiable risk-
factor.

Conclusion

Characteristics
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