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Abstract
Infertility has a high prevalence in the USA and health inequities play a large role in access to medically assisted reproduc-
tion (MAR). The aim of this study was to identify gaps in research pertaining to inequities in MAR and propose suggestions 
for future research directions. Searches were performed using MEDLINE and Ovid Embase. Articles that reported on MAR 
inequities, published between 2016 and 2021 in the USA, and written in English were included. The inequities investigated 
were adapted from the NIH-designated health disparities populations. Each article’s inequity findings were extracted and 
reported, along with frequencies of inequities. Our sample included 66 studies. The majority of the studies investigated MAR 
outcomes by race/ethnicity and found that historically marginalized populations had poorer outcomes. LGBTQ + populations 
were less likely to use MAR or seek infertility care. Most studies found positive correlations with MAR use with income and 
education. The least commonly studied inequities in our sample were sex and/or gender and rural/under-resourced popula-
tions; findings showed that men and people from rural/under-resourced populations were less likely to access MAR. Studies 
that examined occupational status had varying findings. We suggest that future research be targeted toward: (1) standardizing 
and diversifying race/ethnicity reporting regarding MAR, (2) the use of community-based participatory research to increase 
data for LGBTQ + patients, and (3) increasing access to infertility care for men.
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Introduction

Infertility affects one in five women in the USA, according 
to the CDC [1]. Studies have shown that infertility impacts 
women in a variety of significant ways; one such study found 
that women with infertility had a 32% increased relative risk 
of mortality of any cause than women without infertility [2]. 
With the exception of advancing age and increasing BMI, it 
was found that infertility rates were comparable across various 
races/ethnicities, educational backgrounds, and household 
income brackets [3–5]. However, the rates at which women 
seek treatment for infertility correlate with socioeconomic 

status, higher education, and whether or not they were insured 
[5]. Treatments for infertility have been collectively referred 
to as medically assisted reproduction (MAR), encompassing 
assisted reproductive technology (ART), in vitro fertilization 
(IVF), and intrauterine insemination (IUI), among others 
[1]. Studies show that historically marginalized patients are 
less likely to seek treatment for infertility compared to their 
white counterparts [6]. Healthcare inequities research seeks 
to identify potential barriers to MAR access and is necessary 
to increase accessibility to successful treatment for future 
patients with infertility.

Healthcare inequities are defined as systematic differences 
in access to healthcare between populations due to specific 
characteristics pertaining to each group [7]. Inequities 
in healthcare are often associated with demographic 
characteristics including gender, socioeconomic status, 
education level, geographic location, race, and ethnicity [7]. 
In general, research indicates that certain social inequities 
majorly influence the health, well-being, and quality of 
life of affected patients with infertility [8]. Within MAR 
research, many studies focus on health factors linked to 
infertility [9]. In conjunction with these existing studies, 
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further research on healthcare inequities can help elucidate 
barriers to accessing care.

To our knowledge, this scoping review was the first of 
its kind to investigate research into healthcare inequities for 
people seeking care for infertility. A scoping review design 
was chosen due to the ability of scoping reviews to compile 
large bodies of literature and subsequently identify knowl-
edge gaps within that literature. This design is helpful in 
identifying specific research questions that may be further 
pursued by systematic reviews [10]. In this study, multiple 
databases were used to evaluate studies pertaining to MAR, 
specifically as it relates to healthcare inequities. The purpose 
of our study was to identify which areas of MAR research 
concerning healthcare inequities may be inadequate, so that 
more targeted research in those areas can be pursued in the 
future.

Methods

We conducted a scoping review to identify the state of 
inequities research related to MAR and to determine where 
gaps exist. We conducted our study in accordance with best 
practice recommendations according to the Joanna Briggs 
Institute (JBI) methodology for scoping reviews [11]. For 
standardization of reporting, we adhered to the Preferred 
Reporting Items for Systematic Reviews and Meta-analyses 
extension for Scoping Reviews (PRISMA-ScR) [12]. We 
used a pilot-tested methodology incorporating standard-
ized search strategies, inclusion/exclusion criteria, and data 
extraction materials. Our entire methodology and protocol 
were uploaded to Open Science Framework (OSF) to ensure 
transparency and reproducibility of results [13]. This study 
did not constitute human subject research and was not sub-
ject to Institutional Review Board oversight.

Literature Search

In July 2022, we performed a database search of MEDLINE 
(via PubMed) and Ovid Embase databases to identify pub-
lished articles on health inequities related to MAR. Accord-
ing to the JBI Manual, two online databases should be used 
to search for articles pertaining to the review topic [11]. A 
2016 study showed that use of these two specific databases 
together retrieved over 97% of citations included within 
120 systematic reviews [14]. Published articles pertaining 
to inequities within the topic of MAR were obtained using 
PubMed’s (MeSH) and Embase’s (Emtree) list of vocabu-
lary. Search terms were created using the National Institute 
of Health’s (NIH) list of health inequity populations, which 
encompass the following: race and ethnicity, sex, gender, 
LGBTQ + identity, under-resourced/rural populations, 
education level, income, and occupational status [15]. Our 

search was modeled after a recent publication within the 
field of laryngology following guidance and recommenda-
tions from the JBI Manual [11, 16]. This search was pub-
lished a priori on OSF [13].

Research Question

Our scoping review was focused on the following research 
question: Among patients needing MAR, what research has 
been published on inequities, and how has that research 
changed over the past six years (2016–2021)? We set out 
to answer sub-questions which included (1) did studies 
investigating similar inequities in MAR have concordance 
of findings and (2) to what extent has Sexual and Gender 
Minorities been researched since the NIH’s 2016 addition? 
The purpose of our scoping review was to identify the state 
of research into inequities within MAR. Additionally, we 
sought to provide recommendations for future research.

Training

We used two different resources for training of investiga-
tors which were delivered in person and/or on video. Prior 
to conducting this study, all authors were trained on the 
purpose and methodology of conducting a scoping review 
according to the JBI Reviewers’ Manual 2020 [11]. The 
Cochrane Learning Live webinar provided supplemental 
information on scoping reviews as well [17].

Selection Process

After identifying citations from our systematic search, we 
uploaded our results into Rayyan, a platform used for con-
ducting title and abstract screening [18, 19]. Two authors (A. 
H. and K. R.) first removed duplicates from the initial search 
and then conducted title and abstract screening according to 
inclusion criteria described below. The authors conducted 
screening in a masked, duplicate fashion. Conflicts in deci-
sions between investigators were resolved through discus-
sion, with a third investigator (R. B.) available for adjudica-
tion. Rationale for exclusion of studies was recorded and 
presented in the PRISMA flow diagram.

Inclusion and Exclusion Criteria

The population, concept, and context framework provided 
by the JBI manual was used to develop criteria for inclusion 
in this scoping review [11]. Our population included litera-
ture with one of the following study designs: cohort stud-
ies, retrospective database reviews, cross-sectional analyses, 
literature reviews, qualitative studies, scoping reviews, sys-
tematic reviews/meta-analyses, clinical trials, and case–con-
trol studies. The concept of our scoping review consisted 
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of research focusing on health inequities related to MAR. 
To increase sample validity and feasibility, our review only 
included literature published in English [20, 21]. The con-
text was addressed by limiting our inequities to the NIH’s 
list of health disparity populations [15]. Studies included in 
this analysis were published between 2016 and 2021. This 
restriction was based on the NIH’s classification of Sexual 
and Gender Minorities as a health inequity population in 
2016 [22]. Finally, we limited the scope of our review to 
publications with study populations from the United States 
due to inconsistent connotations regarding inequities across 
cultures [23].

Criteria for exclusion in our data analysis included stud-
ies which (1) were published prior to 2016 or after 2021, (2) 
were published in a non-English language, (3) were unre-
lated to MAR, (4) were related to fertility preservation (e.g., 
cryopreservation), (5) did not analyze one of the health ineq-
uities listed, (6) non-human studies, and (7) were published 
as a letter to the editor, correspondence, or commentary. 
These study designs were excluded as they do not consist-
ently report original research. The PRISMA flow diagram 
shows the reasons for exclusion throughout the screening 
and data extraction process.

Data Charting

We used a pilot-tested Google Form to extract data from 
studies including title of the study, author name, PubMed 
Identifier, publication year, years analyzed, study design, 
number of subjects enrolled, and setting (e.g., single insti-
tution, multi-institution). Data points were based on recom-
mendations from the JBI Reviewers’ Manual 2020 [11].

As a calibration exercise, two researchers (A. H. and K. 
R.) extracted data from five identical studies. Findings were 
then reconciled through discussion with a third author (R. 
B.) available to resolve disagreements as necessary. Fol-
lowing completion of this calibration exercise, the authors 
then completed extraction from the full sample obtained 
in the screening process. Full sample data extraction was 
completed in a similar fashion. Findings for each inequity 
were summarized in a table including the author name, 
publication year, setting, number of participants, conditions 
examined, inequities examined, and a brief summary of the 
findings from each study.

Use of Language

We used standard language based on the American Medical 
Association’s (AMA) Advancing Health Equity: A Guide to 
Language, Narrative and Concepts to provide equity-cen-
tered, person-first language [24]. If an included study did 
not adhere to this guide, efforts were made to standardize 
language without losing original author intent.

The following race-conscious terms adopted from the 
AMA were used throughout this study: Black, white, His-
panic/Latina/Latino/Latinx, Native peoples/Indigenous 
peoples/American Indian and Alaska Native [24]. The term 
“historically marginalized” was used to refer to groups who 
have been oppressed, excluded, and segregated [24].

The AMA defines “sex” and “gender” as separate con-
cepts. “Sex” refers to the assignment at birth as either a 
male or female “Gender” refers to the emotional, psycho-
logical, or social behaviors which define someone as a man, 
woman, both, or neither [24]. Studies which did not deline-
ate between sex or gender were coded under both terms. We 
used the acronym LGBTQ + as a general term to describe 
all of the sexual orientations as well as sex and/or gender 
identities [24].

Data Summary and Presentation

Our findings were summarized using Stata 17.0 (StataCorp, 
LLC, College Station, TX, USA). We described frequen-
cies and percentages of (1) which inequities were found, (2) 
study designs (e.g., cross-sectional analyses, cohort studies, 
etc.), and (3) settings of each study (e.g., National database, 
regional database, etc.). The frequency of studies investigat-
ing research into Sexual and Gender Minorities since 2016 
was also assessed.

Results

General Characteristics of Included Studies

Our literature search initially yielded 5318 articles. After 917 
articles were identified as duplicates and removed, the titles 
and abstracts of 4401 unique results were screened, with 96 
included studies remaining. Among these, 30 studies did not 
meet inclusion criteria and were therefore excluded from 
data extraction. Sixty-six studies were included for full-text 
review and extraction. The PRISMA flow diagram—desig-
nated Fig. 1—demonstrates the study selection process and 
provides brief reasoning for exclusions. Table 1 outlines the 
frequencies of the inequities examined, study designs, and 
study settings. The most common inequity examined within 
our sample was race/ethnicity (45/66; 68.2%), followed 
by income status (30/66; 45.5%), and education (22/66; 
33.3%). The least common inequities examined included 
sex and/or gender (4/66; 6.1%), occupational status (5/66; 
7.6%), and rural/under-resourced populations (5/66; 7.6%). 
Table 2 summarizes the main findings of included studies 
with respect to inequities examined. Figure 2 demonstrates 
the frequencies of the top three most commonly examined 
inequities.
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Race/Ethnicity

Within the included studies, 45 examined race/ethnicity. The 
majority of these examined negative outcomes following 
MAR such as in vitro fertilization, intrauterine insemina-
tion, and intracytoplasmic sperm injection, among others. 
Low live birth rates following MAR were found in Black 
[6, 34, 40, 46, 50, 51, 61, 63, 65, 69, 73, 76, 77, 88, 90], 
Asian [6, 40, 50, 51, 61, 63, 69, 73, 77], Hispanic [6, 34, 51, 
57], and Middle Eastern/North African women [75]. Low 
intrauterine/clinical pregnancy rates were seen in Black [6, 
51, 65, 69, 85, 88], Asian [6, 51, 65, 69, 85, 88], Hispanic 
[6, 51, 69], and American Indian/Alaska Native [33] women. 
Two studies found high spontaneous abortion rates in Black 
women [6, 73]. Low implantation rates were seen in both 
Asian [57] and Black [76] women. Humphries et al. found 
an association between increased risk of pregnancy loss and 
Hispanic, Black, and Asian race/ethnicity [51]. American 
Indian/Alaska Native women had low delivery rates [33]. 
Salem et al. found low fertilization rates after intracyto-
plasmic sperm injection in Middle Eastern/North African 
women [75]. One study found that BIPOC women undergo-
ing ART were more likely to give birth to a low gestational 
age or extreme preterm infant [85]. Another study found that 
Black women using ART were more likely to have preterm 
or low birth weight infants [34]. In contrast, two studies 
found that race and ethnicity were not associated with blas-
tocyst formation rate [56] or spontaneous abortion rates [88]. 
Six studies found that race and ethnicity were not associated 
with other aspects of infertility treatment, such as financial 
strain, duration of treatment, receiving medical evaluation, 
or having treatment declined [35, 39, 41, 47, 52, 72].

In addition to investigating outcomes following MAR, the 
included studies evaluated the likelihood of seeking infertil-
ity treatment. Four studies found that ART use was highest 
in white women [27, 28, 43, 73], while three studies found 
that Asian women had the highest rate of use [38, 84, 89]. 
Seven studies found that Hispanic women were less likely 
to seek out infertility treatments or use ART [6, 35, 38, 45, 
54, 83, 84]. Some studies found Black women [6, 26, 38, 
54, 83, 84], Asian women [6, 35], American Indian/Alaska 
Native women [38], or Pacific Islander women [38] to have 
lower rates of infertility treatments. Two studies found that 
Black women were more likely to discontinue IVF treat-
ments [29, 76].

Sex/Gender

There were four studies that examined sex and/or gender 
findings in our sample. Rangel et al. found that female sur-
geons were more likely to use ART than male surgeons 
[74]. Although multiple health organizations recommend 
both individuals in a couple struggling with infertility be 

Fig. 1  PRISMA flowchart

Table 1  Frequencies and percentages of inequities among included trials

Inequities examined Frequency 
(n = 66)

Percentage (%)

  Race/ethnicity 45 68.2
  Sex or gender 4 6.1
  LGBTQ + 15 22.7
  Income 30 45.5
  Education 22 33.3
  Rural/under-resourced 5 7.6
  Occupational status 5 7.6

Study design
  Cohort study 18 27.3
  Cross-sectional analysis 22 33.3
  Literature review 10 15.2
  Retrospective database review 13 19.7
  Qualitative study 1 1.5
  Secondary RCT analysis 1 1.5
  Systematic review/meta-analysis 1 1.5

Study setting
  National database 20 30.3
  Multiple institutions 8 12.1
  Single institution 38 57.6
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evaluated, Strasser and Dupree found that men were only 
evaluated a quarter of the time [80]. Private funding in the 
form of grants helped increase access to fertility care for 
single men and women [71]. In one study, participants sup-
ported limitations to IVF treatment due to age, dispropor-
tionately in favor of restricting access for women compared 
to men [91].

Income

Of the included studies, 23 found that income was positively 
correlated with access to treatment and/or decreased finan-
cial strain [6, 25, 27, 30, 36, 39–42, 45, 47, 52, 54, 58, 64, 
69, 70, 72, 73, 80–82, 89]. Two studies reported no correla-
tion between income and limitations to treatment [29, 78]. 
One study found that lower incomes were associated with 
lower live birth rates [46].

Rural/Under‑resourced

Regarding location, three studies found that living in rural 
areas created a barrier to accessing treatment [48, 65, 70]. 
One study found that those living in a metro area were less 
likely to have ethical concerns about infertility treatment and 
one study found no correlation to MAR being associated 
with geographical region [32, 47].

Education

In our sample, 22 studies examined education level and its 
varying associations to infertility treatment. Of the included 
studies, 14 found that higher levels of education were posi-
tively associated with receiving MAR treatment [27, 34, 
38–40, 45, 54, 64, 69, 72, 73, 78, 81, 84]. Five studies 

showed inconsistent associations between higher levels of 
education and various MAR outcomes [32, 42, 47, 68, 91]. 
Three studies found no correlation between the level of edu-
cation and MAR outcomes [46, 52, 86].

LGBTQ + 

Since the NIH’s classification of Sexual and Gender Minori-
ties as a health disparity population in 2016, 15 articles 
within our sample investigated LGBTQ + inequities in MAR, 
illustrated in Fig. 3. In regards to the findings of the stud-
ies, barriers to accessing MAR were common themes. Three 
studies found that fertility clinic websites were lacking in 
educational content focused on LGBTQ + fertility issues [31, 
53, 55]. One study found that over half of fertility clinics part-
nered with the Society for Assisted Reproductive Technology 
displayed LGBTQ + content on their homepage; however, 
these clinics tended not to be found in the Midwestern or 
Southern United States [87]. Other barriers discussed in our 
studies were difficulties with insurance approval for treatment 
[30], negative experiences with treatment providers [31], 
and lack of benefits and discrimination [62]. In contrast, one 
study found that access to infertility treatment was increased 
for LGBTQ + patients through funding from charity founda-
tions [71]. Regarding MAR outcomes, three studies found 
more positive outcomes for LGBTQ + patients compared to 
their heterosexual and cisgender counterparts [44, 60, 66]. 
Downing et al. found no differences in outcome risks between 
same-sex couples using ART and those not using ART [37]. 
Similarly, Nazem et al. found that pregnancy outcomes did 
not differ between same-sex and heterosexual couples [67]. 
One study by Arocho et al. found that sexual minority women 
made up less than half of patients who use donor insemina-
tion [27]. Lee et al. found that sexual minorities are less likely 

Fig. 2  Frequency of inequities 
examined over time
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to support age limitations on IVF use for women [91]. One 
study found that there was no association between sexuality 
and negative or positive MAR beliefs [86].

Occupational Status

Of our included studies, five examined occupational status. 
Rangel et al. found that through both non-assisted concep-
tion and ART, female surgeons were more likely to have 
major pregnancy complications than non-surgeons [74]. 
Greil et al. found that women who were unemployed were 
less likely to undergo fertility testing; meanwhile, employed 
women undergoing MAR were more likely to have depres-
sion symptoms [45]. One study found that white patients 
were more likely to report that taking time off work would 
be a barrier to accessing MAR [52]. Lindheim et al. found 
that couples undergoing ART in the USA were less likely to 
take on extra employment in order to afford care [62]. One 
study found that occupational status was not associated with 
financial strain due to infertility treatment [39].

Discussion

Our findings identified several limitations for patients who 
use or attempt to access MAR. Included studies in our sam-
ple frequently evaluated race/ethnicity, income, and educa-
tion inequities and their association with MAR. However, 
research into MAR inequities, with respect to sex and/or 
gender and those in rural/under-resourced areas, are in need 
of ongoing investigation. We will further discuss the areas 
in which research is deficient and explore the significance 
of these gaps.

Race/ethnicity is associated with significant inequities in 
infertility treatment. In our review, the majority of studies 
evaluated race and ethnicity. The gaps within this line of 
research are numerous and complex, and though our study 
has highlighted some, there are likely more that have yet 
to be researched. Additional research is greatly needed in 
many areas; however, only a few are described here. First, 
our review identified gaps in access to healthcare, and addi-
tional research is needed to determine the extent and nature 
of inequities in infertility treatment. A usable system for 
race and ethnicity documentation is critically necessary for 
standardization, in order to facilitate the conduct of essen-
tial studies. The Society for Assisted Reproductive Tech-
nology (SART) does not require practitioners to document 
race/ethnicity; thus, this data is missing for a substantial 
proportion of patients [92]. A 2021 study estimated that 
information regarding racial and ethnic demographics is 
missing for over 47% of patients within the SART database 
[93]. Turner et al. conducted an investigation of race/eth-
nicity reporting in clinical trials which found that only 44% 
of studies reported any race/ethnicity data over the two-
decade study period [94]. They also found a lack of cross-
tabulation of race and ethnicity reporting, to better capture 
the diversity of these populations [94]. For example, Asian 
populations are difficult to properly study, owing to the 
complex heterogeneity of this group. Women from Asian 
backgrounds are often all grouped together within one cat-
egory, which limits data analysis. However, placing Asian 
women into specific categories runs the risk of sample sizes 
too small for adequately powered or meaningful analyses 
[94]. More research is needed to evaluate the collection 
of patients’ race/ethnicity information. Also, a majority of 
studies on inequities in infertility treatment focus solely on 

Fig. 3  Frequency of studies 
investigating sexual and gender 
minorities inequities since 2016
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Black and white patient differences. Studies are needed to 
better understand the extent, nature, and causal factors con-
tributing to these inequities in other racial/ethnic groups.

The LGBTQ + community experiences significant barri-
ers to healthcare across a range of health conditions includ-
ing mammography screening [95], cervical cancer screening 
[96], and abortion care [97]. These barriers are complicated 
by LGBTQ + hesitancy in seeking care due to a variety of 
reasons such as (1) lack of cultural awareness and sensitiv-
ity by providers and (2) fear of discrimination by providers 
[98, 99]. A systematic review examining culturally competent 
care for the LGBTQ + community seeking infertility treatment 
found many studies in their sample emphasized the need for 
patient-reported suggestions to improve competency in provid-
ers [100]. The call for patient-reported suggestions highlights 
the need for increased uptake of community-based participa-
tory research to meaningfully engage historically marginalized 
populations while empowering them to be an active participant 
in the creation of research questions and outcomes to improve 
accessibility and adherence to care [101]. Current suggestions 
to improve accessibility include the use of gender-neutral lan-
guage on forms and signs, the inclusion of all partners for the 
patients undergoing treatment regardless of their sex, and the 
breakdown of cis- and heteronormative expectations in health-
care settings [100]. Although some research has been done to 
explore ways to create more culturally sensitive care, studies 
examining the implementation of these suggestions and their 
success are pertinent to ensuring these changes are widespread.

Overall, the studies within our sample generally focused 
only on women with sex and/or gender inequities being 
sparsely investigated. Although Chandra et al. found that 
men and women of reproductive age have similar rates of 
infertility—it was found that male partners do not receive 
an evaluation a quarter of the time—despite multiple health 
organizations recommending that both members of infertile 
couples be evaluated [80, 102]. When infertile males were 
evaluated, one study noted an imbalanced diagnostic process 
where male infertility is usually only based on seminal analy-
sis. However, female infertility diagnoses explored a broader 
variety of potential causes [103]. Furthermore, coverage for 
male factor infertility treatment is also largely excluded from 
healthcare laws in comparison to females, which dispropor-
tionately places the responsibility for reproductive treatment 
on female partners [104]. In order to provide more equitable 
access to infertility diagnosis and treatment, Coward et al. 
recommend further evaluation into defining the population 
of infertile men and the inequities in accessing treatment 
[105]. Future policy changes to increase insurance cover-
age for male infertility diagnosis and treatment, and to cre-
ate guidelines to increase access to infertility evaluation, is 
dependent on understanding the full scope of the problem.

Rural and under-resourced populations were seldom 
investigated in our sample. Brodeur et al. found that almost 

25 million women in the USA live in areas that do not have 
nearby access to an ART center and that male infertility spe-
cialists are also difficult to come by [106]. Due to a lack of 
fertility specialists, Chin et al. found that women in rural or 
under-resourced areas were likely to visit a general practi-
tioner or an OB/GYN for fertility concerns, and were more 
likely to receive treatments limited to less invasive options 
such as oral medications [107]. To help improve treatment 
inequities in under-resourced areas, the American Society 
of Reproductive Medicine recommended improving educa-
tion and awareness on the signs and symptoms of infertil-
ity and the treatment options, which can help guide patients 
into their options and allow them to advocate for themselves 
[108]. For example, the Walking Egg Project aims to bring 
affordable infertility care to under-resourced populations 
worldwide. Their project initiative is multidisciplinary in 
nature and emphasizes the role of education around repro-
ductive health and proper training for providers, in order to 
create a decreased disease burden and greater understanding 
of the needs of under-resourced populations [109]. Although 
investigation into the use of technology to bridge the gap in 
access for rural and under-resourced populations has seen 
significant improvement, there is still a lack of research on 
how to increase access to ART. These gaps are in part due 
to the nature of the intervention, which requires a significant 
amount of treatment cycles, numerous phlebotomy-based tests 
and imaging procedures, and visits to the fertility specialist, 
creating logistic challenges for patients in under-resourced 
areas [48]. A recent pilot study—run in collaboration with the 
Walking Egg Project—investigated the possibility of a sim-
plified culture system for IVF that would reduce the require-
ment for specialized equipment and decrease costs [110]. The 
multidisciplinary efforts of this research can allow for col-
laborative decisions to create individualized treatment plans 
that patients can commit to and is suitable for their lifestyle, 
making MAR more accessible.

Strengths and Limitations

In regard to the strengths of our paper, the protocol was writ-
ten a priori and was strictly followed. To ensure reproduc-
ibility and transparency, our protocol and extracted data was 
uploaded to OSF [13]. All screening and data extraction were 
performed in a masked, duplicate fashion. Investigators were 
trained using materials from Cochrane and the JBI, and sam-
ple extraction was done to achieve high inter-rater reliability. 
Our study had several limitations. First, our sample was com-
posed primarily of cross-sectional analyses and findings may 
not remain relevant over time. Furthermore, it is possible that 
we did not capture all available literature regarding inequities 
in MAR due to our inclusion criteria being limited to studies 
that were in English, completed in the USA, and published 
between 2016 and 2021. However, Bramer et al. found that 
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searches of both EMBASE and PubMed were sufficient to 
retrieve 97.5% of the relevant studies [14].

Conclusion

Our study showed that race/ethnicity, income, and education 
were the most frequently investigated inequities regarding 
MAR, while sex or gender, rural/under-resourced popula-
tions, and occupational status were the least frequent. We 
identified research gaps in each of these areas and recom-
mend the following for future research: (1) standardizing 
and diversifying race/ethnicity reporting regarding MAR, 
(2) increasing access to infertility care for LGBTQ + popula-
tions by providing more inclusive care, (3) increasing access 
to infertility care for men, and (4) increasing access to MAR 
for rural/under-represented populations by identifying logis-
tic challenges.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s43032- 023- 01236-6.

Acknowledgements We are grateful to the OSU medical library for 
their procurement of relevant literature.

Data Availability Our entire methodology and protocol were uploaded 
to Open Science Framework (OSF) to ensure transparency and repro-
ducibility of results, alongside all of our data. The link to this data is 
provided in the reference list (number 13).

Code Availability N/A.

Declarations 

Ethics Approval N/A.

Consent to Participate N/A.

Consent to Publication N/A.

Conflict of Interest No financial or other sources of support were provided 
during the development of this manuscript. Dr. Vassar reports receipt of 
funding from the National Institute on Drug Abuse, the National Institute 
on Alcohol Abuse and Alcoholism, the US Office of Research Integrity, 
Oklahoma Center for Advancement of Science and Technology, and in-
ternal grants from Oklahoma State University Center for Health Sciences 
— all outside of the present work. All other authors have nothing to report.

References

 1. Centers for Disease Control and Prevention. Infertility. 2022 
[cited 2022 Jul 26]. Available from: https:// www. cdc. gov/ repro 
ducti vehea lth/ infer tility/ index. htm.

 2. Murugappan G, Li S, Alvero RJ, Luke B, Eisenberg ML. Asso-
ciation between infertility and all-cause mortality: analysis of US 
claims data. Am J Obstet Gynecol. 2021;225(1):57.e1–57.e11.

 3. Broughton DE, Moley KH. Obesity and female infertility: potential 
mediators of obesity’s impact. Fertil Steril. 2017;107(4):840–7.

 4. Crawford NM, Steiner AZ. Age-related infertility. Obstet 
Gynecol Clin North Am. 2015;42(1):15–25.

 5. Kelley AS, Qin Y, Marsh EE, Dupree JM. Disparities in access-
ing infertility care in the United States: results from the National 
Health and Nutrition Examination Survey, 2013–16. Fertil Steril. 
2019;112(3):562–8.

 6. Insogna IG, Ginsburg ES. Infertility, inequality, and how lack of 
insurance coverage compromises reproductive autonomy. AMA 
J Ethics. 2018;20(12):E1152–9.

 7. National Academies of Sciences, Engineering, and Medicine, 
Health and Medicine Division, Board on Population Health and 
Public Health Practice, Committee on Community-Based Solu-
tions to Promote Health Equity in the United States. Commu-
nities in action: pathways to health equity. Baciu A, Negussie 
Y, Geller A, Weinstein JN, editors. Washington (DC): National 
Academies Press (US); 2017.

 8. U.S. Department of Health and Human Services Office of Dis-
ease Prevention and Health Promotion. Social determinants of 
health. [cited 2022 Jun 28]. Available from: https:// health. gov/ 
healt hypeo ple/ prior ity- areas/ social- deter minan ts- health.

 9. National Collaborating Centre for Women’s and Children’s 
Health (UK). Fertility: assessment and treatment for people with 
fertility problems. London: Royal College of Obstetricians & 
Gynaecologists; 2014.

 10. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris 
E. Systematic review or scoping review? Guidance for authors when 
choosing between a systematic or scoping review approach. BMC 
Med Res Methodol. 2018;18(1):143.

 11. Peters MDJ, Godfrey C, McInerney P, Munn Z, Tricco AC, 
Khalil H. Chapter 11: scoping reviews (2020 version). In Aro-
mataris E, Munn Z (eds) JBI manual for evidence. 2020; JBI.

 12. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac 
D, et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): 
Checklist and explanation. Ann Intern Med. 2018;169(7):467–73.

 13. Anderson RM, Pena A, Dunford B, Nees D, Garrett E, Staggs J, 
et al. Scoping review - medically assisted reproduction. 2022; OSF. 
[cited 2022 Jul 22]. Available from: https:// osf. io/ knyqg/.

 14. Bramer WM, Giustini D, Kramer BMR. Comparing the coverage, 
recall, and precision of searches for 120 systematic reviews in 
Embase, MEDLINE, and Google Scholar: a prospective study. 
Syst Rev. 2016;1(5):39.

 15. U.S. Department of Health & Human Services National Institutes 
of Health. Overview. NIMHD. [cited 2022 Jul 7]. Available from: 
https:// www. nimhd. nih. gov/ about/ overv iew/.

 16. Feit NZ, Wang Z, Demetres MR, Drenis S, Andreadis K, Rameau A. 
Healthcare disparities in laryngology: a scoping review. Laryngo-
scope. 2022;132:375–90. https:// doi. org/ 10. 1002/ lary. 29325.

 17. Tricco AC, Oboirien K. Scoping reviews: what they are 
and how you can do them. [cited 2022 Jul 6]. Available 
from: https:// train ing. cochr ane. org/ resou rce/ scopi ng- revie 
ws- what- they- are- and- how- you- can- do- them.

 18. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a 
web and mobile app for systematic reviews. Syst Rev. 2016;5(1):210.

 19. Shanaa A. Rayyan – intelligent systematic review. Rayyan. 
Rayyan Systems; 2021 [cited 2022 Jun 27]. Available from: 
https:// rayyan. qcri. org/.

 20. Balk EM, Chung M, Hadar N, Patel K, Yu WW, Trikalinos TA, 
et al. Accuracy of data extraction of non-English language trials 
with Google Translate. Rockville (MD): Agency for Healthcare 
Research and Quality (US); 2012.

 21. Nussbaumer-Streit B, Klerings I, Dobrescu AI, Persad E, Stevens A, 
Garritty C, et al. Excluding non-English publications from evidence-
syntheses did not change conclusions: a meta-epidemiological study. 
J Clin Epidemiol. 2020;118:42–54.

https://doi.org/10.1007/s43032-023-01236-6
https://www.cdc.gov/reproductivehealth/infertility/index.htm
https://www.cdc.gov/reproductivehealth/infertility/index.htm
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://osf.io/knyqg/
https://www.nimhd.nih.gov/about/overview/
https://doi.org/10.1002/lary.29325
https://training.cochrane.org/resource/scoping-reviews-what-they-are-and-how-you-can-do-them
https://training.cochrane.org/resource/scoping-reviews-what-they-are-and-how-you-can-do-them
https://rayyan.qcri.org/


2394 Reproductive Sciences (2023) 30:2373–2396

1 3

 22. National Institutes of Health. Minority Health and Health Dis-
parities Strategic Plan 2021–2025. Bethesda, MD, USA: National 
Institutes of Health.

 23. Morning A. Ethnic classification in global perspective: a cross-
national survey of the 2000 census round. Social Statistics and 
Ethnic Diversity. 2015. Available from: https:// libra ry. oapen. 
org/ bitst ream/ handle/ 20. 500. 12657/ 27963/ 10020 36. pdf? seque 
nce=1# page= 23. Accessed 2/3/22.

 24. AMA Center for Health Equity. Advancing health equity: a guide to 
language, narrative and concepts. 2021. Retrieved from: https:// www. 
ama- assn. org/ about/ ama- center- health- equity/ advan cing- health- 
equity- guide- langu age- narra tive- and- conce pts-0. Accessed 2/3/22.

 25. Adashi EY, Dean LA. Access to and use of infertility services 
in the United States: framing the challenges. Fertil Steril. 
2016;105(5):1113–8.

 26. Anyalechi GE, Wiesenfeld HC, Kirkcaldy RD, Kissin DM, Haggerty 
CL, Hammond KR, et al. Tubal factor infertility, in vitro fertilization, 
and racial disparities: a retrospective cohort in Two US Clinics. Sex 
Transm Dis. 2021;48(10):748–53.

 27. Arocho R, Lozano EB, Halpern CT. Estimates of donated sperm 
use in the United States: National Survey of Family Growth 
1995–2017. Fertil Steril. 2019;112:718–23. https:// doi. org/ 10. 
1016/j. fertn stert. 2019. 05. 031.

 28. Badreldin N, Peress DA, Yee LM, Battarbee AN. Neonatal 
outcomes of triplet pregnancies conceived via in vitro ferti-
lization versus other methods of conception. Am J Perinatol. 
2021;38(8):810–5.

 29. Bedrick BS, Anderson K, Broughton DE, Hamilton B, Jungheim 
ES. Factors associated with early in vitro fertilization treatment 
discontinuation. Fertil Steril. 2019;112:105–11. https:// doi. org/ 
10. 1016/j. fertn stert. 2019. 03. 007.

 30. Bell AV. The margins of medicalization: diversity and context 
through the case of infertility. Soc Sci Med. 2016;156:39–46.

 31. Cheng PJ, Pastuszak AW, Myers JB, Goodwin IA, Hotaling JM. 
Fertility concerns of the transgender patient. Transl Androl Urol. 
2019;8(3):209–18.

 32. Collins SC, Chan E. Sociocultural determinants of US women’s 
ethical views on various fertility treatments. Reprod Biomed 
Online. 2017;35(6):669–77.

 33. Craig LB, Weedin EA, Walker WD, Janitz AE, Hansen KR, Peck 
JD. Racial and ethnic differences in pregnancy rates following 
intrauterine insemination with a focus on American Indians. J 
Racial Ethn Health Disparities. 2018;5(5):1077–83.

 34. Crawford S, Joshi N, Boulet SL, Bailey MA, Hood ME, Manning 
SE, et al. Maternal racial and ethnic disparities in neonatal birth 
outcomes with and without assisted reproduction. Obstet Gynecol. 
2017;129(6):1022–30.

 35. Dimitriadis I, Batsis M, Petrozza JC, Souter I. Racial disparities 
in fertility care: an analysis of 4537 intrauterine insemination 
cycles. J Racial Ethn Health Disparities. 2017;4(2):169–77.

 36. Domar AD, Rooney K, Hacker MR, Sakkas D, Dodge LE. Bur-
den of care is the primary reason why insured women terminate 
in vitro fertilization treatment. Fertil Steril. 2018;109(6):1121–6.

 37. Downing J, Everett B, Snowden JM. Differences in perinatal 
outcomes of birthing people in same-sex and different-sex mar-
riages. Am J Epidemiol. 2021;190:2350–9. https:// doi. org/ 10. 
1093/ aje/ kwab1 48.

 38. Ebeh DN, Jahanfar S. Association between maternal race and the 
use of assisted reproductive technology in the USA. SN Compr 
Clin Med. 2021;3(5):1106–14.

 39. Elliott PA, Hoffman J, Abad-Santos M, Herndon C, Katz PP, Smith 
JF. Out-of-pocket costs for men undergoing infertility care and 
associated financial strain. Urol Pract. 2016;3:256–61. https:// doi. 
org/ 10. 1016/j. urpr. 2015. 07. 010.

 40. Engmann L, Sun F, Legro RS, Diamond MP, Zhang H, San-
toro N, et al. Factors associated with study protocol adher-
ence and bio banking participation in reproductive medicine 
clinical trials and their relationship to live birth. Hum Reprod. 
2020;35(12):2819–31.

 41. Farland LV, Collier ARY, Correia KF, Grodstein F, Chavarro 
JE, Rich-Edwards J, et  al. Who receives a medical evalu-
ation for infertility in the United States? Fertil Steril. 
2016;105(5):1274–80.

 42. Galic I, Swanson A, Warren C, Negris O, Bozen A, Brown 
D, et al. Infertility in the Midwest: perceptions and attitudes 
of current treatment. Am J Obstet Gynecol. 2021;225(1):61.
e1–61.e11.

 43. Goossen RP, Summers KM, Ryan GL, Mengeling MA, Booth 
BM, Torner JC, et al. Ethnic minority status and experiences of 
infertility in female veterans. J Womens Health. 2019;28(1):63–8.

 44. Greenfeld DA, Seli E. Same-sex reproduction. Curr Opin Obstet 
Gynecol. 2016;28:202–5. https:// doi. org/ 10. 1097/ gco. 00000 
00000 000266.

 45. Greil AL, Slauson-Blevins KS, Lowry MH, McQuillan J. Con-
cerns about treatment for infertility in a probability-based sample 
of US women. J Reprod Infant Psychol. 2020;38(1):16–24.

 46. Hansen KR, He ALW, Styer AK, Wild RA, Butts S, Engmann 
L, et al. Predictors of pregnancy and live-birth in couples with 
unexplained infertility after ovarian stimulation–intrauterine 
insemination. Fertil Steril. 2016;105(6):1575-83.e2.

 47. Hariton E, Morris JR, Portugal A, Anderson-Bialis J, Anderson-
Bialis D, Cedars MI. Prevalence and characteristics of patients 
declined from pursuing in vitro fertilization with autologous 
oocytes. J Assist Reprod Genet. 2021;38:2679–85. https:// doi. 
org/ 10. 1007/ s10815- 021- 02287-x.

 48. Harris JA, Menke MN, Haefner JK, Moniz MH, Perumalswami 
CR. Geographic access to assisted reproductive technology 
health care in the United States: a population-based cross-sec-
tional study. Fertil Steril. 2017;107(4):1023–7.

 49. Heyward Q, Walter JR, Alur-Gupta S, et  al. Racial dis-
parities in frozen embryo transfer success. J Assist Reprod 
Genet. 2021;38(12):3069–75. https:// doi. org/ 10. 1007/ 
s10815- 021- 02348-1.

 50. Hill MJ, Royster GD 4th, Taneja M, Healy MW, Zarek SM, 
Christy AY, et al. Does elevated progesterone on day of oocyte 
maturation play a role in the racial disparities in IVF outcomes? 
Reprod Biomed Online. 2017;34(2):154–61.

 51. Humphries LA, Chang O, Humm K, Sakkas D, Hacker MR. 
Influence of race and ethnicity on in vitro fertilization outcomes: 
systematic review. Am J Obstet Gynecol. 2016;214(2):212.
e1–212.e17.

 52. Insogna IG, Lanes A, Hariton E, Blake-Lamb T, Schilling S, 
Hornstein MD. Self-reported barriers to accessing infertil-
ity care: patient perspectives from urban gynecology clinics. J 
Assist Reprod Genet. 2020;37:3007–14. https:// doi. org/ 10. 1007/ 
s10815- 020- 01997-y.

 53. Jacobson H. A limited market: the recruitment of gay men as 
surrogacy clients by the infertility industry in the USA. Reprod 
Biomed Soci Online. 2018:7:14–23. https:// doi. org/ 10. 1016/j. 
rbms. 2018. 10. 019.

 54. Janitz AE, Peck JD, Craig LB. Racial/ethnic differences in the 
utilization of infertility services: a focus on American Indian/
Alaska Natives. Matern Child Health J. 2019;23(1):10–8.

 55. Jin H, Dasgupta S. Disparities between online assisted reproduc-
tion patient education for same-sex and heterosexual couples. 
Human Reprod. 2016;31:2280–4. https:// doi. org/ 10. 1093/ hum-
rep/ dew182.

https://library.oapen.org/bitstream/handle/20.500.12657/27963/1002036.pdf?sequence=1#page=23
https://library.oapen.org/bitstream/handle/20.500.12657/27963/1002036.pdf?sequence=1#page=23
https://library.oapen.org/bitstream/handle/20.500.12657/27963/1002036.pdf?sequence=1#page=23
https://www.ama-assn.org/about/ama-center-health-equity/advancing-health-equity-guide-language-narrative-and-concepts-0
https://www.ama-assn.org/about/ama-center-health-equity/advancing-health-equity-guide-language-narrative-and-concepts-0
https://www.ama-assn.org/about/ama-center-health-equity/advancing-health-equity-guide-language-narrative-and-concepts-0
https://doi.org/10.1016/j.fertnstert.2019.05.031
https://doi.org/10.1016/j.fertnstert.2019.05.031
https://doi.org/10.1016/j.fertnstert.2019.03.007
https://doi.org/10.1016/j.fertnstert.2019.03.007
https://doi.org/10.1093/aje/kwab148
https://doi.org/10.1093/aje/kwab148
https://doi.org/10.1016/j.urpr.2015.07.010
https://doi.org/10.1016/j.urpr.2015.07.010
https://doi.org/10.1097/gco.0000000000000266
https://doi.org/10.1097/gco.0000000000000266
https://doi.org/10.1007/s10815-021-02287-x
https://doi.org/10.1007/s10815-021-02287-x
https://doi.org/10.1007/s10815-021-02348-1
https://doi.org/10.1007/s10815-021-02348-1
https://doi.org/10.1007/s10815-020-01997-y
https://doi.org/10.1007/s10815-020-01997-y
https://doi.org/10.1016/j.rbms.2018.10.019
https://doi.org/10.1016/j.rbms.2018.10.019
https://doi.org/10.1093/humrep/dew182
https://doi.org/10.1093/humrep/dew182


2395Reproductive Sciences (2023) 30:2373–2396 

1 3

 56. Khunte R, Li M, Behr B, Zhao Q, Baker VL. Blastocyst forma-
tion rate for Asians versus Caucasians and within body mass 
index categories. J Assist Reprod Genet. 2020;37:933–43. https:// 
doi. org/ 10. 1007/ s10815- 020- 01706-9.

 57. Kotlyar AM, Simsek B, Seifer DB. Disparities in ART live birth 
and cumulative live birth outcomes for Hispanic and Asian 
women compared to white Non-Hispanic women. J Clin Med. 
2021;10(12):2615. https:// doi. org/ 10. 3390/ jcm10 122615.

 58. Lee M. Don’t give up! A cyber-ethnography and discourse analy-
sis of an online infertility patient forum. Cult Med Psychiatry. 
2017;41(3):341–67.

 59. Lee MS, Farland LV, Thomas AM, Ginsburg ES. Public perspec-
tives on placing age limits on men and women seeking fertility 
treatment. Fertil Steril. 2019;111(3):497–504.e2. https:// doi. org/ 
10. 1016/j. fertn stert. 2018. 11. 019.

 60. Leung A, Sakkas D, Pang S, Thornton K, Resetkova N. Assisted 
reproductive technology outcomes in female-to-male transgen-
der patients compared with cisgender patients: a new frontier in 
reproductive medicine. Fertil Steril. 2019;112:858–65. https:// 
doi. org/ 10. 1016/j. fertn stert. 2019. 07. 014.

 61. Ligon S, Lustik M, Levy G, Pier B. Low antimüllerian hormone 
(AMH) is associated with decreased live birth after in vitro fer-
tilization when follicle-stimulating hormone and AMH are dis-
cordant. Fertil Steril. 2019;112(1):73–81.e1.

 62. Lindheim SR, Madeira JL, Ludwin A, Kemner E, Preston Parry J, 
Sylvestre G, et al. Societal pressures and procreative preferences 
for gay fathers successfully pursuing parenthood through IVF 
and gestational carriers. Reprod Biomed Soc Online. 2019;9:1–
10. https:// doi. org/ 10. 1016/j. rbms. 2019. 09. 001.

 63. Liu Y, Hipp HS, Nagy ZP, Capelouto SM, Shapiro DB, Spencer 
JB, et al. The effect of donor and recipient race on outcomes 
of assisted reproduction. Am J Obstet Gynecol. 2021;224:374.
e1–374.e12. https:// doi. org/ 10. 1016/j. ajog. 2020. 09. 013.

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

 65. Mikhael S, Gaidis A, Gavrilova-Jordan L. Regional disparities in 
access to assisted reproductive technology: assessment of patient 
satisfaction when employing modern technology to close the gap. 
J Assist Reprod Genet. 2021;38(4):889–94.

 66. Monseur BC, Franasiak JM, Sun L, Scott RT, Kaser DJ. Dou-
ble intrauterine insemination (IUI) of no benefit over single IUI 
among lesbian and single women seeking to conceive. J Assist 
Reprod Genet. 2019;36:2095–101. https:// doi. org/ 10. 1007/ 
s10815- 019- 01561-3.

 67. Nazem TG, Chang S, Lee JA, Briton-Jones C, Copperman AB, 
McAvey B. Understanding the reproductive experience and preg-
nancy outcomes of Lesbian women undergoing donor intrauter-
ine insemination. LGBT Health. 2019:6:62–7. https:// doi. org/ 10. 
1089/ lgbt. 2018. 0151.

 68. Negris O, Lawson A, Brown D, Warren C, Galic I, Bozen A, 
et al. Emotional stress and reproduction: what do fertility patients 
believe? J Assist Reprod Genet. 2021;38(4):877–87.

 69. Okeigwe I, Marsh EE. Disparate IVF outcomes and the role 
of uterine and oocyte factors. Curr Womens Health Rev. 
2018;14(3):251–60.

 70. Öztürk R, Herbell K, Morton J, Bloom T. “The worst time of my 
life”: treatment-related stress and unmet needs of women living 
with infertility. J Community Psychol. 2021;49(5):1121–33.

 71. Peipert BJ, Hairston JC, McQueen DB, Hammond C, Feinberg 
EC. Increasing access to fertility care through private founda-
tions. Fertil Steril. 2019;111:1211–6. https:// doi. org/ 10. 1016/j. 
fertn stert. 2019. 02. 025.

 72. Persily J, Stair S, Najari BB. Access to infertility services: char-
acterizing potentially infertile men in the United States with 
the use of the National Survey for Family Growth. Fertil Steril. 
2020;114:83–8. https:// doi. org/ 10. 1016/j. fertn stert. 2020. 03. 005.

 73. Quinn M, Fujimoto V. Racial and ethnic disparities in assisted 
reproductive technology access and outcomes. Fertil Steril. 
2016;105(5):1119–23.

 74. Rangel EL, Castillo-Angeles M, Easter SR, Atkinson RB, Gosain 
A, Hu YY, et al. Incidence of infertility and pregnancy complica-
tions in US female surgeons. JAMA Surg. 2021;156:905–915. 
https:// doi. org/ 10. 1001/ jamas urg. 2021. 3301.

 75. Salem WH, Abdullah A, Abuzeid O, Bendikson K, Sharara FI, 
Abuzeid M. Decreased live births among women of Middle East-
ern/North African ethnicity compared to Caucasian women. J 
Assist Reprod Genet. 2017;34(5):581–6.

 76. Seifer DB, Simsek B, Wantman E, Kotlyar AM. Status of racial 
disparities between black and white women undergoing assisted 
reproductive technology in the US. Reprod Biol Endocrinol. 
2020;18(1):113.

 77. Shapiro AJ, Darmon SK, Barad DH, Albertini DF, Gleicher N, 
Kushnir VA. Effect of race and ethnicity on utilization and out-
comes of assisted reproductive technology in the USA. Reprod 
Biol Endocrinol. 2017;15(1):44.

 78. Stephen EH, Chandra A, King RB. Supply of and demand 
for assisted reproductive technologies in the United States: 
clinic- and population-based data, 1995–2010. Fertil Steril. 
2016;105(2):451–8.

 79. Stevenson EL, Silva S. Multidimensional psychological stress 
during pregnancies in women who conceived via in vitro fertili-
zation. Res Theory Nurs Pract. 2017;31(3):295–312. https:// doi. 
org/ 10. 1891/ 1541- 6577. 31.3. 295.

 80. Strasser MO, Dupree JM. Care delivery for male infertility: 
the present and future. Urol Clin North Am. 2020;47:193–204. 
https:// doi. org/ 10. 1016/j. ucl. 2019. 12. 006.

 81. Thakker S, Persily J, Voigt P, Blakemore J, Licciardi F, Najari 
BB. Evaluating the unevaluated: a secondary analysis of the 
National Survey for Family Growth (NSFG) examining infer-
tile women who did not access care. J Assist Reprod Genet. 
2021;38(5):1071–6.

 82. Thompson C. IVF global histories, USA: between rock and a mar-
ketplace. Reprod Biomed Soc Online. 2016;2:128–35.

 83. Tierney K. Is there evidence of weathering among women seek-
ing fertility treatments? Evidence and insights. Soc Sci Med. 
2020;25(247):112816.

 84. Tierney K, Cai Y. Assisted reproductive technology use in 
the United States: a population assessment. Fertil Steril. 
2019;112(6):1136–43.e4.

 85. Willson SF, Bortoletto P, Romanski P, Davis OK, Rosenwaks Z. 
Reproductive and obstetric outcomes in women of racial minori-
ties aged 40 years and older undergoing IVF. Reprod Biomed 
Online. 2021;42(6):1181–6.

 86. Wiltshire A, Brayboy LM, Phillips K, Matthews R, Yan F, McCa-
rthy-Keith D. Infertility knowledge and treatment beliefs among 
African American women in an urban community. Contracept 
Reprod Med. 2019;24(4):16.

 87. Wu HY, Yin O, Monseur B, Selter J, Collins LJ, Lau BD, 
et al. Lesbian, gay, bisexual, transgender content on reproduc-
tive endocrinology and infertility clinic websites. Fertil Steril. 
2017;108:183–91. https:// doi. org/ 10. 1016/j. fertn stert. 2017. 05. 
011.

 88. Zhou X, McQueen DB, Schufreider A, Lee SM, Uhler ML, Fein-
berg EC. Black recipients of oocyte donation experience lower 
live birth rates compared with White recipients. Reprod Biomed 
Online. 2020;40(5):668–73.

https://doi.org/10.1007/s10815-020-01706-9
https://doi.org/10.1007/s10815-020-01706-9
https://doi.org/10.3390/jcm10122615
https://doi.org/10.1016/j.fertnstert.2018.11.019
https://doi.org/10.1016/j.fertnstert.2018.11.019
https://doi.org/10.1016/j.fertnstert.2019.07.014
https://doi.org/10.1016/j.fertnstert.2019.07.014
https://doi.org/10.1016/j.rbms.2019.09.001
https://doi.org/10.1016/j.ajog.2020.09.013
https://doi.org/10.1007/s10815-019-01561-3
https://doi.org/10.1007/s10815-019-01561-3
https://doi.org/10.1089/lgbt.2018.0151
https://doi.org/10.1089/lgbt.2018.0151
https://doi.org/10.1016/j.fertnstert.2019.02.025
https://doi.org/10.1016/j.fertnstert.2019.02.025
https://doi.org/10.1016/j.fertnstert.2020.03.005
https://doi.org/10.1001/jamasurg.2021.3301
https://doi.org/10.1891/1541-6577.31.3.295
https://doi.org/10.1891/1541-6577.31.3.295
https://doi.org/10.1016/j.ucl.2019.12.006
https://doi.org/10.1016/j.fertnstert.2017.05.011
https://doi.org/10.1016/j.fertnstert.2017.05.011


2396 Reproductive Sciences (2023) 30:2373–2396

1 3

 89. Zhou B, Joudeh A, Desai MJ, Kwan B, Nalawade V, Whitcomb 
BW, et al. Trends in infertility care among commercially insured 
US women during the COVID-19 pandemic. JAMA Netw Open. 
2021;4(10):e2128520.

 90. Heyward QD, Walter JR, Alur-Gupta S, Lal A, Berger DS, Butts 
S, et al. Racial disparities in frozen embryo transfer success. 
Fertil Steril. 2020;114:e240–1. https:// doi. org/ 10. 1016/j. fertn 
stert. 2020. 08. 674.

 91. Lee MS, Farland LV, Thomas AM, Ginsburg E. Public perspec-
tives on placing age limits on men and women seeking fertility 
treatment. Fertil Steril. 2018;110:e108–9. https:// doi. org/ 10. 
1016/j. fertn stert. 2018. 07. 329.

 92. Wellons MF, Fujimoto VY, Baker VL, Barrington DS, Broom-
field D, Catherino WH, et al. Race matters: a systematic review 
of racial/ethnic disparity in Society for Assisted Reproductive 
Technology reported outcomes. Fertil Steril. 2012;98(2):406–9.

 93. Katler QS, Shandley LM, Hipp HS, Kawwass JF. National egg-
freezing trends: cycle and patient characteristics with a focus on 
race/ethnicity. Fertil Steril. 2021;116(2):528–37.

 94. Turner BE, Steinberg JR, Weeks BT, Rodriguez F, Cullen MR. 
Race/ethnicity reporting and representation in US clinical trials: 
a cohort study. Lancet Reg Health Am. 2022;1(11):100252.

 95. Bazzi AR, Whorms DS, King DS, Potter J. Adherence to 
mammography screening guidelines among transgender 
persons and sexual minority women. Am J Public Health. 
2015;105(11):2356–8.

 96. Johnson MJ, Mueller M, Eliason MJ, Stuart G, Nemeth LS. 
Quantitative and mixed analyses to identify factors that affect cer-
vical cancer screening uptake among lesbian and bisexual women 
and transgender men. J Clin Nurs. 2016;25(23–24):3628–42.

 97. Wingo E, Ingraham N, Roberts SCM. Reproductive health 
care priorities and barriers to effective care for LGBTQ people 
assigned female at birth: a qualitative study. Womens Health 
Issues. 2018;28(4):350–7.

 98. Bonvicini KA, Perlin MJ. The same but different: clinician–
patient communication with gay and lesbian patients. Patient 
Educ Couns. 2003;51(2):115–22.

 99. Roberts TK, Fantz CR. Barriers to quality health care for the 
transgender population. Clin Biochem. 2014;47(10–11):983–7.

 100. Kirubarajan A, Patel P, Leung S, Park B, Sierra S. Cultural com-
petence in fertility care for lesbian, gay, bisexual, transgender, 
and queer people: a systematic review of patient and provider 
perspectives. Fertil Steril. 2021;115(5):1294–301.

 101. Sugarman OK, Wennerstrom A, Pollock M, Griffith K, Rey E, 
Vargas SM, et al. Engaging LGBTQ communities in commu-
nity-partnered participatory research: lessons from the resilience 
against depression disparities study. Prog Community Health 
Partnersh. 2021;15(1):65–74.

 102. Chandra A, Copen CE, Stephen EH. Infertility and impaired 
fecundity in the United States, 1982–2010: data from the 
National Survey of Family Growth. Natl Health Stat Report. 
2013 Aug 14;(67):1–18, 1 p following 19.

 103. Gullo G, Cucinella G, Perino A, et al. The gender gap in the diag-
nostic-therapeutic journey of the infertile couple. Int J Environ 
Res Public Health. 2021;18(12):6184. https:// doi. org/ 10. 3390/ 
ijerp h1812 6184.

 104. Dupree JM. Insurance coverage for male infertility care in the 
United States. Asian J Androl. 2016;18(3):339–41.

 105. Coward RM. Highlighting disparities in access to care for infer-
tile men: a call to action. Fertil Steril. 2020;114(1):60.

 106. Brodeur TY, Grow D, Esfandiari N. Access to fertility care in 
geographically underserved populations, a Second Look. Reprod 
Sci. 2022;29(7):1983–7.

 107. Chin HB, Kramer MR, Mertens AC, Spencer JB, Howards PP. 
Differences in women’s use of medical help for becoming preg-
nant by the level of urbanization of county of residence in Geor-
gia. J Rural Health. 2017;33(1):41–9.

 108. Ethics Committee of the American Society for Reproductive 
Medicine. Disparities in access to effective treatment for infer-
tility in the United States: an Ethics Committee opinion. Fertil 
Steril. 2021;116(1):54–63.

 109. Ombelet W. Is global access to infertility care realistic? The Walk-
ing Egg Project. Reprod Biomed Online. 2014;28(3):267–72.

 110. Van Blerkom J, Ombelet W, Klerkx E, Janssen M, Dhont N, 
Nargund G, et al. First births with a simplified culture system 
for clinical IVF and embryo transfer. Reprod Biomed Online. 
2014;28(3):310–20.

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

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1016/j.fertnstert.2020.08.674
https://doi.org/10.1016/j.fertnstert.2020.08.674
https://doi.org/10.1016/j.fertnstert.2018.07.329
https://doi.org/10.1016/j.fertnstert.2018.07.329
https://doi.org/10.3390/ijerph18126184
https://doi.org/10.3390/ijerph18126184

	Inequities in Medically Assisted Reproduction: a Scoping Review
	Abstract
	Introduction
	Methods
	Literature Search
	Research Question
	Training
	Selection Process
	Inclusion and Exclusion Criteria
	Data Charting
	Use of Language
	Data Summary and Presentation

	Results
	General Characteristics of Included Studies
	RaceEthnicity
	SexGender
	Income
	RuralUnder-resourced
	Education
	LGBTQ + 
	Occupational Status

	Discussion
	Strengths and Limitations

	Conclusion
	Anchor 25
	Acknowledgements 
	References


