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Assisted reproductive technology (ART) contributes to 1.6% of births in the United 

States,1 and utilization varies across several dimensions, including patient age.2 Delayed 

childbearing and age-related fertility declines may be associated with increasing ART use. 

Also, success rates for patients using their own oocytes decline with increasing maternal age, 

leading to higher use of donated oocytes by older women.2 The proportion of ART births 

among US multiple births by maternal age has been reported3; however, to our knowledge, 

age-specific estimates of the contribution of ART to total US births have not been previously 

published.

Methods |

Institutional review boards at the US Centers for Disease Control and Prevention (CDC) 

and Georgia Institute of Technology approved this study; a waiver of informed consent 

was obtained. We calculated the number of live births to US residents resulting from ART 

using the CDC’s National ART Surveillance System (NASS)4 and compared these results, 

stratified by maternal age group, with all live births in the United States, as reported by the 

CDC’s National Vital Statistics System.5 NASS is a federally mandated reporting system 

that collects cycle-level ART procedure information and was, as of 2014, estimated to 

include information on 98% of ART cycles in the United States.4 Annually, 7% to 10% of 
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clinics are randomly selected for data validation; discrepancy rates for most fields are low 

(<5%).4 For each ART cycle that led to 1 or more live births in 2012, 2013, or 2014, we 

calculated maternal age at the time of birth based on the mother’s date of birth and the date 

of delivery and categorized maternal age using 5-year intervals. We also used NASS data 

to classify each cycle as autologous (using the patient’s oocytes) or donor (using donated 

oocytes or embryos), as fresh or thawed (using previously frozen embryos or oocytes) and 

by gestational carrier usage. The 95% CIs were calculated using the Agresti-Coull method in 

Microsoft Excel 2013.

Results |

Between 2012 and 2014, ART accounted for 191250 births (1.6% [95% CI, 1.6%–1.6%]) 

of the 11 873 098 births in the United States (Table). The percentage of births resulting 

from ART increased with maternal age, with ART used in 76.5% (95% CI, 74.6%–78.3%) 

of the 2020 births to women 50 years or older compared with 4.4% (95% CI, 4.3%–4.4%) 

of the 1464 939 births to women aged 35 to 39 years. Autologous ART using fresh oocytes 

contributed to 3.6% (95% CI, 3.5%–3.7%) of births to women aged 40 to 44 years, before 

declining to account for 0.8% (95% CI, 0.7%–0.9%) of births to women aged 45 to 49 years. 

Frozen oocytes or embryos were used in more than 70% of autologous ART births to women 

45 years or older and in more than 95% of such births to women 50 years or older. The 

contribution of donor ART to total births increased with maternal age, and the technique 

accounted for more births than did autologous ART among women in the 2 oldest maternal 

age groups. Gestational carrier use also increased with maternal age, accounting for 20.4% 

(95% CI, 18.7%–22.2%) of births to women 50 years or older.

Discussion |

The contribution of ART to live births was clustered among older maternal age groups, and 

much of this disproportionate usage was driven by donor ART. Births following autologous 

ART among older maternal age groups predominately used frozen embryos, as expected 

given the low success rates for autologous ART using fresh embryos among older women.2 

Given the association between advanced maternal age and many obstetric complications,6 

the role of ART in enabling births to older women merits public health consideration. 

The analysis may underestimate the true contribution of ART to total births because some 

clinics do not report to NASS and some births following ART by non–US residents may 

have occurred in the United States. Additional limitations include potential data entry errors 

and lack of information on the year in which thawed embryos or oocytes were frozen. 

Despite these limitations, the analysis used the best data available and may be useful to 

patients, clinicians, and organizations (including medical societies as well as state and 

federal agencies) interested in improving maternal and infant health and the practice of ART.
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