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Abstract
Despite advances in the field of infertility medicine and its availability, disparities affect the accessibility status worldwide. Racial
disparities could potentially affect the utilization of assisted reproductive technology (ART). We aimed at studying the associ-
ation between maternal race and the use of ART treatment in the USA.We analyzed a secondary dataset (2017 Natality) obtained
from the Centers for Disease Control and Prevention. This cross-sectional study acquired information on maternal race as well as
ART utilization from women living within the reporting States and US territories. We analyzed the data using descriptive,
bivariate, and regression analysis. A total of 3,864,754 live births out of 325,719,178 US races and origin populations were
reported for the 2017 review year. A total of 42,846 women who had a live birth reported utilization of ART out of 67,554
respondents. The Chi-square test showed a statistically significant association between maternal race and the use of ART
treatment, p value 0.01. Unadjusted regression odds of the utilization of ART at 95 % confidence interval (CI) was 87% higher
among non-Hispanic Asian women as compared to the non-Hispanic White. We also found higher odds for maternal age 35–54
years 2.41 (95% CI 2.34–2.49), maternal education (above college degree) 1.36 (95% CI 1.31–1.42), and non-smoking status
2.44 (95% CI 2.02–2.94). Compared to the non-Hispanic white race, the adjusted regression odds were lower for all other racial/
ethnic minorities except for the non-Hispanic Asian 63% (95% CI 1.09–2.44) and non-Hispanic mixed race 59% (95% CI 0.81–
3.10) subgroups. The study finds the utilization of ART in the USA to be associated with maternal race.
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Introduction

Despite advances in the field of infertility medicine and its
availability, disparities are said to exist in the utilization of
infertility services globally ([1]; Ombelet [2]; Shapiro et al.
[3]; de Mouzon et al. [4]; [5]). In the USA, racial/ethnic dis-
parities are reported to constitute a major influence on both the
utilization and outcome of infertility services (Quinn and
Fujimoto [6]; Dieke et al. [7]; [8]). This is regardless of the
success story of the first US conceived infant born in 1981,
which was achieved through assisted reproductive technology
(Centers for Disease Control and Prevention [9, 10]). An im-
proved form of fertility treatments in which male and female

gametes or embryos are processed in the laboratory (common-
ly an in vitro fertilization [IVF] and related procedures) to
achieve procreation. The use of ART and the number of fer-
tility clinics providing ART services continue to surge across
the country; sadly, racial disparity continues to militate against
equal access and delivery (Adamson et al. (2006, as cited in
Reefhuis et al. (2008)) [11]. According to the CDC [9, 10],
access to these infertility services is an “emerging public
health priority,” for which, in 1995, “CDC began collecting
data on ART procedures performed in fertility clinics in the
United States as mandated by the Fertility Clinic Success Rate
and Certification Act of 1992 (FCSRCA) (Public Law 102–
493 [October 24, 1992]).” These reports are obtained from 52
reporting areas (the 50 states, Puerto Rico, and the District of
Columbia) [9, 10]. Reflecting of total information on reports
from “present multiple measures for successful ART interven-
tion, (including the percentage of ART procedures and trans-
fers that resulted in pregnancies), live-birth deliveries, single-
ton live-birth deliveries, and multiple live-birth deliveries.”

Although ART helps millions of American achieve preg-
nancy, the reported trend shows states and racial disparities
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with the latest in 2016, revealing a total of 197,706 ART
procedures (range: 162 in Wyoming to 24,030 in
California); an intent to transfer at least one embryo was per-
formed in 463 US fertility clinics and reported to CDC [9, 10].
These procedures resulted in 65,964 live birth deliveries
(range: 57 in Puerto Rico to 8638 in California) and 76,892
infants born (range: 74 in Alaska to 9885 in California).
Nationally, the number of ART procedures performed per 1
million women of reproductive age (15–44 years), a proxy
measure of the ART use rate, was 3075. ART use rates
exceeded the national rate in 14 reporting states/areas
(Connecticut, Delaware, the District of Columbia, Hawaii,
Illinois, Maryland, Massachusetts, New Hampshire, New
Jersey, New York, Pennsylvania, Rhode Island, Utah, and
Virginia). ART use exceeded 1.5 times the national rate in
nine states, including three (Illinois, Massachusetts, and
New Jersey) that also had comprehensive mandated health
insurance coverage for ART procedures (i.e., coverage for at
least four oocyte retrievals),” [9, 10].

Several types of research have affirmed this position ([12]
cited by [3]) with individuals of racial/ethnic minority groups,
generally demonstrating poorer ART utilization and health out-
comes than non-Hispanic white patients. Humphries et al. [13]
in a systemic review concluded that current evidence points to
race and ethnicity as a strong predictor of poorer clinical preg-
nancy rates and/or outcomes after ART treatment. This was
from a review of twenty-four studies, where five (5) US
registry-based studies showed that black, Hispanic, and Asian
women had a lower ART procedure success when compared to
non-Hispanic white racial women. These differences also per-
sist even when adjusting for disease (infertility) severity, age,
insurance coverage, marital status, income, and educational sta-
tus (Nelson (2002; as cited in [3])). Race/ethnicity, therefore,
seems to be an important predictor of ART utilization and out-
come. However, which race-associated factors are responsible
for these differences in ART utilization as well as outcomes has
remained controversial in many studies. Some authors have
suggested genetic predisposition difference in the distribution
of FMR1 gene mutations [3] and socioeconomic and cultural
differences (Seifer et al., (2010) (Wellons, et al. (2002), Seifer
et al. [14], and Feinberg et al. [15]).

Prevention of reproductive health disparities affecting utili-
zation of ART requires “monitoring race-specific infertility
prevalence, treatment patterns, and related risk factors to iden-
tify, guide, implement and monitor effective public health ac-
tion strategies to safeguard reproductive health” [9, 10] (World
Health Organization [16]). Given the differential utilization or
outcome of a specific service in healthcare delivery or practice
like ART, the service suggests a barrier to infertility care which
in turn populates reproductive health disparities among under-
served populations [17]. Then, there is the need to establish/
elucidate this association and inform literature, thus improving
practice and utilization in the USA as well as globally.

This study seeks to address this need by analyzing a sec-
ondary dataset using a cross-sectional design. The objective is
to study the association of maternal race on the use of ART
(IVF) in the USA in a nationally representative sample, as
reported in the 2017CDCNatality Public Use file, with a view
to describe this association.

Methods

Data

Secondary datasets were obtained from the Centers for Disease
Control and Prevention 2017 Natality Public Use file. A cross-
sectional observation of the racial distribution ofARTuse among
a total US population of 325,719,178 of all races and ethnic
origin was made for the reported year. A total of 67,554
responded to questionnaire question on ART, and 3,864,754
birth record counts were reported in the review by the 50 states,
including the district of Columbia and US Territories. A total of
48 states and the District of Columbia (excluding South Carolina
and Tennessee) reported information on the type of infertility
treatment used, representing 96.4 percent of 2017 births.

This cross-sectional study acquired sociodemographic in-
formation and clinical/obstetrics and gynecological history
maternal race (explanatory variables) as well as infertility
treatment utilization ART (outcome variable) from women
living within this reporting States and US territories.

Participants

A secondary dataset of 67,554 respondents (who had
responded to the questionnaire question section on ART
use) of the women (3,864,754 reported birth records) who fell
within the reporting states and US territories constituted par-
ticipants for the study. Women who received natal care out-
side the reporting coverage were not reported in the file and
thus were ineligible for the study. Male partners were also
excluded to eliminate duplication of responses.

Study variables

The independent variable for the study was the race, and this
was obtained from a recorded reported mother’s race of a seven
categories consisting of non-Hispanic White (only), non-
Hispanic Black (only), non-Hispanic American Indians and
Alaska Native (AIAN) only, non-Hispanic Asian (only), non-
Hispanic Native Hawaiian or Other Pacific Islander (NHOPI)
only, non-Hispanic (Mixed race), and Hispanic and also two
ethnic-based subcategories of non-Hispanic (all races) and
Hispanic statuses.

The dependent variable was the use of ART entailing pri-
marily in vitro fertilization (IVF); othermethods include gamete
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intrafallopian transfer (GIFT), and zygote intrafallopian transfer
(ZIFT). This outcome (binary) of interest was obtained from the
self-reported use of ART as noted from the report, noted as the
reporting flag.

Several other variables were added during the analysis of
Race and ART use to adjust for potential covariate and con-
founding effects. These cofounders include sociodemographic
variables (mother’s age (under 35 years and 35 to 54 years),
previous cesarean (yes/no), fertility enhancing drug (yes/no),
payment method (Medicaid, private insurance, self-pay,
others), and educational levels) and obstetric and
gynecological/clinical variables (gonorrhea infection (yes,
no), syphilis infection (yes, no), chlamydia infection (yes,
no), pre-pregnancy diabetes (yes/no), previous cesarean (yes/
no), and fertility enhancing drug (yes/no).

These final confounding variables for the adjusted models
were selected after performing a 2-stage process. First, a series
of statistical tests were performed to assess frequency distribution
and then checked for characteristics of a relationship with ART
use. Confounders that were significantly (p < 0.05) associated
with either ART use were considered in the next stage, involving
binary logistic regression analysis for association correlation.

The list of potential confounders was further reduced using
multivariate logistic regression modeling and a backward
elimination stepwise regression approach, keeping only those
variables that were significant at p < 0.05.

Giving the large sample size (67,554 ART use respondents
of the total race population from all races N = 325,719,178,
live birth record n = 3,864,754, and having 48 out of 50
reporting state), statistical analysis was powerful enough to
evaluate the association between variables.

Statistical analysis

This was carried out using IBM SPSS Statistics for Windows,
version 26 (IBM Corp., Armonk, N.Y., USA). Tests included
descriptive statistics, Chi-square tests for categorical vari-
ables, and binary logistic regression analysis. Both unadjusted
(OR) and adjusted (AOR) odds ratios with 95% confidence
intervals were calculated to approximate associations with
variables having a p value of less than 0.01. OR and AOR
were extrapolated and checked for significance and variation
between unadjusted and adjusted.

Results

Descriptive analysis

From the dataset, 3,864,754 live births were reported out of a
total US population of 325,719,178 of all races and origin. A
total number of 42,846 women reported use of ART treatment
out of 67,554 respondents (study sample). Table 1 demonstrates

Table 1 Frequency distribution of data from women who used ART
from Natality Public Use dataset, CDC, 2017

Variables Frequency (%)

Assisted reproductive technology

Yes 42,846 (63.4)

No 24,708 (36.6)

• Sociodemographic

Race (independent variable)

Race

Non-Hispanic White (only) 1,993,312 (52.0)

Non-Hispanic Black (only) 561,297 (14.6)

Non-Hispanic AIAN* (only) 29,967 (0.8)

Non-Hispanic Asian (only) 249,616 (6.5)

Non-Hispanic NHOPI** (only) 9436 (0.2)

Non-Hispanic (Mixed race) 82,455 (2.2)

Hispanic 905,998 (23.6)

Racial/ethnic origin subcategory

Non-Hispanic (all race) 2,926,083 (76.4)

Hispanic 905,998 (23.6)

Mother’s age

Under 35 years 3,183,939 (82.4)

35 to 54 years 3,658,660 (17.6)

Marital status

Married 2,032,203 (59.9)

Unmarried 1,359,731 (40.1)

Educational status

Below college degree 2,262,739 (59.3)

Above college degree 1,552,228 (40.7)

• Payment method

Medicaid 1,648,323 (42.9)

Private insurance 1,882,268 (49.0)

Self-pay 163,242 (4.2)

Others • 147,445 (3.8)

• Obstetric and gynecological/clinical variables

Gestation

Under 37 weeks 448,989 (11.6)

37 weeks over 3,412,937 (88.4)

Gonorrhea infection

Yes 11,336 (0.3)

No 3,843,319 (99.7)

Syphilis infection

Yes 3898(0.1)

No 3,850,757(99.1)

Chlamydia infection

Yes 70,580 (1.8)

No 3,784,075 (98.2)

Pre-pregnancy diabetes

Yes 35,365 (0.9)

No 3,825,603 (99.1)

Fertility enhancing drug

Yes 30,560 (45.2)
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the overall frequency distribution for our independent variable,
confounders, as well as for those who had used ART and those
who did not. A review of Table 1 shows that those who
responded “YES” to ART were 63.4% and “NO” were
36.6%. The independent variable maternal race had racial/
ethnic frequency distribution of non-Hispanic white only
52.0%, non-Hispanic Black only 14.6%, non-Hispanic AIAN
only 0.8%, non-Hispanic Asian only 6.5%, non-Hispanic
NHOPI 0.2%, non-Hispanic (mixed race) 2.2%, and Hispanic
23.1% respectively, and also, a dichotomous ethnic distribution
of non-Hispanic (all races) 76.4% andHispanic 23.6%. The rest
of the variables (confounders), mother's age has its age distri-
bution to be 82.4% (under 35 years) and 17.6 % (35-54 years);
marital status having 59.9% married and 40.1% unmarried;
gestation has 11.6 % under 37 weeks and 88.4 % over 37
weeks; payment method having 49% as private insurance,
42.9 % Medicaid, 4.2.% self-paid, and 3.8 % others;
Gonorrheal, syphilis and chlamydia infections were seen to
have a low prevalence of 0.3%, 0.1%, 1.8% respectively; Pre-
pregnancy Diabetes (0.9 %). Bivariate analysis using the Chi-
square test as displayed in Table 2 showed a statistically signif-
icant association between each of the explanatory variables and
the outcome variable. Vis-a-vis maternal race, mother’s age,
marital status, gestation, payment method, educational status,
fertility enhancing drug, previous cesarean section, and
smoking status all have a p value of 0.01 each, respectively.
Gonorrheal (0.43), syphilis (0.31), and chlamydia infections
(0.93) were seen not to have significant p values; Also, was
Pre-pregnancy Diabetes having a p value of 0.04.

Regression analysis

Unadjusted regression

Table 3 presents the odds of having an ART treatment based
on the independent variables and confounders examined (vis-

Table 1 (continued)

Variables Frequency (%)

No 36,994 (54.8)

Previous cesarean

Yes 598,525 (15.5)

No 3,262,443 (84.5)

Smoking status

Yes 264,975 (6.9)

No 3,845,913 (93.1)

Total race population N = 325,719,178, total live birth n = 3,864,754.
Total ART performed: 67,554

AIAN* American Indian and Alaska Native

NHOPI** Native Hawaiian or Other Pacific Islander

Table 2 Association between race and the use of assisted reproductive
technology in the USA

Variables ART (yes) ART (no) p
Value

Race (independent variable)

Race

Non-Hispanic White (only) 29,512 (61.2) 18,709 (38.8) 0.01
Non-Hispanic Black (only) 2168 (65.1) 1164 (34.9)

Non-Hispanic AIAN* (only) 52 (46.8) 59 (53.2)

Non-Hispanic Asian (only) 5442 (73.5) 1967 (26.5)

Non-Hispanic NHOPI**
(only)

33 (63.3) 20 (37.7)

Non-Hispanic (Mixed race) 691 (65.0) 372 (35.0)

Hispanic 3697 (62.3) 2241 (37.7)

Racial/ethnic origin subcategory

Non-Hispanic (all race) 37,898 (63.0) 22,291 (37.0)
Hispanic 3697 (62.3) 2241 (37.7)

Confounders (sociodemographic variables)

Mother’s age

Under 35 years 18,803 (53.8) 16,153 (46.2) 0.01
35 to 54 years 24,043 (73.8) 8555 (26.2)

Marital status

Married 34,114 (61.2) 21,659
(38.8))

0.01

Unmarried 2812 (63.5) 1616 (36.5)

Educational status

Below college degree 7188 (56.9) 5454 (43.1) 0.01
Above college degree 34,254 (64.3) 19,049 (35.7)

Payment method

Medicaid 2291 (55.9) 1808 (44.1) 0.01
Private insurance 38,730 (64.1) 21,695 (35.9)

Self-pay 833 (65.4) 441 (34.6)

Other 855 (55.2) 694 (44.8)

Obstetric and gynecological/clinical variables

Gestation

Under 37 weeks 11,354 (66.6) 5704 (33.4) 0.01
37 weeks over 31,481 (62.4) 18,999 (37.6)

Gonorrhea infection

Yes 11 (73.3) 4 (26.7) 0.43
No 42,796 (63.4) 24,683 (36.6)

Syphilis infection

Yes 10 (76.9) 3 (23.1) 0.31
No 42,797 (63.4) 24,684 (36.6)

Chlamydia infection

Yes 95 (63.8) 54 (36.2) 0.93
No 42,712 (63.4) 24,633 (36.6)

Pre-pregnancy diabetes

Yes 448 (59.8) 301 (40.2) 0.04
No 42,398 (63.5) 24,407 (36.5)

Fertility enhancing drug

Yes 5852 (19.1) 24708 (80.9) 0.01
No 36,994

(100.0)
0 (0.0)

Previous cesarean

Yes 5960(66.5) 3005(33.5) 0.01
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a-vis mother’s race (independent variable), sociodemographic
variables (mother’s age, marital status, educational status,
payment methods), and obstetric and gynecological/clinical
variables (gestation, previous cesarean, smoking status)).

The unadjusted odds ratios at 95 % CI for the association
between maternal race and ART use was 87% higher among
non-Hispanic Asian (only) when compared to the non-
Hispanic white race (only). It was 141% for mothers of age
category (35 to 54 years), 11% for the unmarried, 36% for
those with a college degree, and 144 % for those who smoke.
The unadjusted odds ratios at 95% CI for the association be-
tween maternal race and ART use was lower for non-Hispanic
AIAN only (11% less likely), non-Hispanic NHOPI only
(40% less likely), and Hispanic (11% less likely). However,
non-Hispanic (mixed race) 1.00 (0.57–1.75) 95% CI and non-
Hispanic Black only 1.05 (0.99–1.06) 95% CI had an approx-
imately equal association (ART use) when compared to the
non-Hispanic white (only).

Adjusted regression

When adjusted for the confounding variables, the OR for this
relationship was of the higher side for many of the variables.

Table 2 (continued)

Variables ART (yes) ART (no) p
Value

No 36,886(63.0) 21,703(37.0)

Smoking status

Yes 189 (41.7) 264 (58.3) 0.01
No 42,574 (63.6) 24,399 (36.4)

Chi-square test statistical analysis result of race (independent variable)
confounders variables and ART use (dependent variable) (Natality Public
Use file, CDC, 2017). Total race population N = 325,719,178, total live
birth (n) = 3,864,754, total ART performed: 67,554

AIAN* American Indian and Alaska Native

NHOPI* Native Hawaiian or Other Pacific Islander

Table 3 Association between race and the use of assisted reproductive technology in the USA

Variables Unadjusted odd ratio AOR (95% CI) Adjusted odd ratio AOR (95% CI)

Race
Non-Hispanic White (only) 1 1

Non-Hispanic Black (only) 1.05 (0.99–1.06) 0.99 (0.93–1.05)
Non-Hispanic AIAN* (only) 0.89 (0.81–0.97) 0.84 (0.76–0.92)
Non-Hispanic Asian (only) 1.87 (1.28–2.73) 1.63 (1.09–2.44)

Non-Hispanic NHOPI** (only) 0.60 (0.55–0.64) 0.67 (0.61–0.72)
Non-Hispanic (mixed race) 1.00 (0.57–1.75) 1.59 (0.81–3.10)

Hispanic 0.89 (0.78–1.02) 0.85 (0.73–0.99)
Confounders
Mother’s age
Under 35 years 1 1
35 to 54 years 2.41 (2.34–2.49) 2.23 (2.15–2.31)
Marital status
Married 1 1
Unmarried 1.11 (1.04–1.18) 1.04 (0.97–1.11)
Educational status
Below college degree 1 1
Above college degree 1.36 (1.31–1.42) 1.16 (1.12–1.22)
Gestation
Under 37 weeks 1 1
37 weeks over 0.83 (0.80–0.86) 0.83 (0.79–0.86)
Payment method
Medicaid 1 1
Private insurance 0.97 (0.86–1.09) 0.92 (0.81–1.05)
Self-pay 0.69 (0.62–0.76) 0.73 (0.66–0.82)
Other 0.65 (0.56–0.76) 0.96 (0.81–1.14)
Previous cesarean
Yes 1 1
No 0.86 (0.82–0.90) 0.97 (0.92–1.02)
Smoking status
Yes 1 1
No 2.44 (2.02–2.94) 1.89 (1.54–2.31)

Binary logistic regression result of maternal race (independent variable) confounders variables and ART use (dependent variable) (Natality Public Use
file, CDC, 2017). Total race population N = 325,719,178, total live birth (n) = 3,864,754. Total ART performed: 67,554

AIAN* American Indian and Alaska Native

NHOPI** Native Hawaiian or Other Pacific Islander
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The odds of ART were 63% higher among non-Hispanic
Asian (only) (95% CI 1.092.44) and 59% among non-
Hispanic (mixed race) (95% CI 0.81–3.10) compared to
non-Hispanic white. The correlation between the variables in
the adjusted model was lower (less likely) for all the other race
subcategories, 1% non-Hispanic Black (95% CI 0.93–1.05),
16% non-Hispanic AIAN (95% CI 0.76–0.97), 33% non-
Hispanic NHOPI (95% CI 0.61–0.72), and 15% Hispanic
(95 % CI 0.73–0.99) statuses. These results suggest that the
probability of having an ART done is high if the individual is
non-Hispanic white, non-Hispanic Asian, and non-Hispanic
(mixed race), but less if they are non-Hispanic Black, non-
Hispanic AIAN, non-Hispanic NHOPI, and Hispanic racial/
ethnic statuses. The odds of having an ART treatment is also
elevated if the individual is of the age from 35 to 54 years
123% (95% CI 2.15–2.31), does not smoke 89% (95% CI
1.54–2.31), has at least a college degree 16% (95% CI 1.12–
1.22), or unmarried 4% (95% CI 0.97–1.11).

All confounding variables reflected significant values.
Adjustment of mother’s age categories (35–54 years) shows
OR decrease of 0.18 (2.41–2.23). Educational status above
college degree shows 0.20 OR increase (1.36–1.16). Non-
smoking status showed 0.55 (2.44–1.89) OR decrease.

Unmarried marital status shows a 0.07 (1.11–1.04) OR
decrease, while all the following shows an increment OR at
95% CI: previous cesarean 0.11 (0.97–0.86) and payment
method (self-pay 0.04 (0.73–0.69) and other 0.31 (0.96–
0.65), the exception here being private insurance, having a
0.05 decrease (0.97–0.92) on adjustment).

Discussion

The disparity in access to healthcare continues to pose a chal-
lenge to equitable healthcare delivery. If this is seen reflected
in ART treatment delivery, its dose calls for concern as it
further deepened an already established inequality. Although
a zero absence of barrier in a healthcare delivery setting may
be practically non-realizable, the global concern is equal ac-
cess to health for all, irrespective of sociodemographic back-
ground. According to [18]; as cited in [19]), the fertility rate in
the USA has decreased to the lowest point, as at the first
quarter of 2016 having 59.8 babies for every 1000 women
of ages 15 to 44, a near half the rate of the baby boom peak
in the 1950s. Hamilton et al. [20] in their second annual series
vital statistics rapid release statistic carried out on US birth
data of 2017 (based on a 99.93 % of birth record by maternal
age and race/Hispanic origin) report a downward 2% (
3,853,472 total births) from that of 2016, representing the
lowest number in 30 years. This federal data statistics trend
depicts an unmistakable sequela of women delaying mother-
hood mainly because of sociodemographic reasons (maternal
race/ethnicity, age, educational status, marital status, income,

etc.) and associated clinical/obstetric and gynecological impli-
cations. Bellieni [19] explains the paradox seen in western
countries where fertility is socially discouraged by a mindset
to exploit later in life, on expectations of gains of delayed
parenthood, and the uninformed understanding of the associ-
ated risk of sterility provocation (infertility) as well as the
greater gap between population. Our findings from pieces of
literature and data analysis brought to the discussion, the as-
sociation between our explanatory variables and ART use in
the USA, as well as bringing to limelight the necessity to X-
ray the disproportionately high impact of racial/ethnic
sociodemographic influence/implications on members of al-
ready underserved racial/ethnic minorities (e.g., Blacks,
AIAN, Hispanic/Latino, NHOPI), underserved individuals
of all racial/ethnic subgroup, as well as dwellers of rural
America or communities. Right now, the future does not look
promising for an improved equal maternal access to ART
utilization and outcome. The prognosis as of now is even
made worse, following the sudden new inclusion of
COVID-19 (SARS-CoV-2) to the list, of it having a possible
impact on fertility and assisted reproductive technologies [21].
All of this represent and constitute the palpable necessity,
pressure, and demand for an available and accessible ART
service and utilization for all women medically requiring it,
regardless of maternal race or ethnicity.

The data presented in this study suggest that maternal race
is strongly associated with an increased likelihood of having
an ART treatment. This was also obvious when controlled for
age, marital status, education, payment method, smoking sta-
tus, and previous cesarean. Non-Hispanic White women are
relatively higher than those of non-Hispanic Black, non-
Hispanic AIAN, non-Hispanic NHOPI, and Hispanic racial/
ethnic statuses in utilizing ART. This finding supports the
result of other work. Humphries et al. [13] cited that race
and ethnicity, especially Blacks, were strong predictors of
poorer outcomes on ART treatment. A racial and ethnic dif-
ference in pregnancy rates following intrauterine insemination
(ART) was also observed to be lower among American AIAN
(prevalence PPR 0.60, 95% CI 0.43–0.83) and Black (PPR
0.53, 95% CI 0.44–0.63) compared to White women in a
study by Craig et al. [22] and Janitz et al. [17]. Also, a reduced
ART service utilization was also observed for Hispanic wom-
en compared to non-Hispanic women as observed by Janitz
et al. [17] in a binary racial/ethnic perspective. Dimitriadis
et al. [23] concluded that race affects timely access to infertil-
ity care, diagnosis, and treatment cycle, having some racial
groups waiting significantly longer prior to seeking evalua-
tion. That of [24]; as cited in [3]) stated that some disparities
are attributable by some degree to differences in access to
care, economic, educational, as well as cultural factors.
However, Shapiro et al. [3] concluded on two major findings:
that utilization of ART is inversely related to fertility rates in
the general population and that the lower utilization of ART
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among Black and Hispanic women is mainly due to lower
demand rather than barriers to access. Dieke et al. [7] in a
running commentary put forward that ART utilization was
higher for women in states with an insurance mandate for
ART treatment. Also stating that, the Asian or PI had the
highest utilization in 2014, while the AIAN women having
the lowest utilization rate. Nonetheless, it was concluded that
though insurance mandates may increase access to infertility
treatments, they are not sufficient to eliminate these
disparities.

Our findings suggest a possible likelihood of confounders
accounting for or constitute a compounded barrier to ART
u t i l i z a t i on , mos t l y t h r ough a comb ina t i on o f
sociodemographic status and obstetrics and gynecological/
clinical conditions (explanatory variables) affecting access or
indication for infertility treatment. Sociodemographic barriers
likely heighten this phenomenon among those minority wom-
en who desire fertility services but are unable to utilize them
due to lack of access, affordability, or social acceptance in
their communities. Also, obstetrics and gynecological/
clinical conditions like maternal medical conditions (e.g., di-
abetes mellitus, hypertension), addictions (e.g., drugs/
smoking status), and/or previous surgery (e.g., cesarean sec-
tion) may account for indications or contraindications for
ART utilization. Likewise, one who is infected with an infec-
tious disease like COVID 19, Zikka virus, Human immuno-
deficiency virus (HIV), Syphilis, Gonorrhea, Hepatitis,
Chlamydia, etc., may present as a barrier.

[25]; as cited in [3]) put forward that a decline in fertility
rates in the general population was observed after the year
2007, the period following the last economic recession. The
declines in fertility rates were pronounced among underserved
minorities, which has previously been attributed to the dispro-
portionate effects of the recession on incomes of these minor-
ities. On the other hand, Martin et al. (2015; as cited in [19])
added that fertility rates were seen to increase among women
in their 30s and 40s, over the past three decades, as a result of
more women delaying pregnancy to older reproductive ages.
This is aside the increase in the number of same-sex couples
and single individuals seeking parenthood, contributing to in-
creased use of ART treatment generally and in particular
among older women. According to Bellieni [19], scientific
works of literature continue to be crystal clear on recommen-
dations for a maternal less risky age range of childbearing to
be between 20 and 30 years, regardless of the perceived ben-
efit of delayed motherhood. However, the US data on delayed
motherhood reflected adherence militating factors against this
recommendation which summarily present as a strong and
constant socioeconomic pressure on women.

Multiple prior studies reported that success rates of ART
varied among different racial/ethnic groups [26], as cited in
[3]). Thus, to knowledge, this study is the first to look at the
association between a maternal race with a view to providing

useful dimensions to counseling and ART treatment for an
individual patient. This may help mitigate the various barriers
that may be unevenly confounding to maternal race. The data
used, therefore, add further credence to the previous hypoth-
esis that the race/ethnicity of the patient may be a truly inde-
pendent predictor of use and success with infertility treatment.
We had also felt a sense of relief that in our little contribution
to existing works of literature. We had, while finding an asso-
ciation (between maternal race as a predictor variable and
ART use as outcome variable), primarily only looked at only
one gender (female) and only one factor (female factor), but in
reality, this has holistically touched on the primordial medi-
cally defined infertility treatment associated factors for any
couple (above 50%). Considering that, the following as shown
on rmanetwork.com represent contributory makeup factors in
the assessment of a patient with an infertility diagnosis-
malefactors (35 %), female factors (35 % contributory), a
combination of male and female causation factors (20 %),
and unexplained factors (10%).

This study benefited from a nationwide report by ART
clinics to SART of racial data in a significant percentage
(96.2%) of ART use. However, a respondent population of
67,554 out of 3,864,754 live births on ART use posed a lim-
itation to external validity. This is in conformity to the work of
Quinn and Fujimoto [6] that assert that only a minority of the
US population has access to treatment. Lack of external valid-
ity was found also to be a limitation in some other ART dis-
parity studies with some having a low report of 39.6% [3]. The
result of this study highlights the importance of reporting race
when inputting demographic data of patients. This usually
reduces the burden of accounting for missing data values
and is therefore likely to be a major source of bias in this
study. Maternal age, payment method, and educational status
observed as strong confounders observed in this study should
be addressed in future studies. Again, as an addendum, and of
interest, future studies may also see the need to factor in the
impact of the ongoing COVID-19 pandemic on reproductive
health/ART utilization in America and globally.

Missing data values, in the study, were accounted for and
clean up using standard allocated numbers. Likewise, con-
founding variables not meeting significance were eliminated
additional analysis in the study. Thus, fertility treatment used,
gonorrhea, syphilis, chlamydia, and pre-pregnancy diabetes
covariates were not included in the regression analysis.

Conclusion

The study finds the utilization of ART in the USA to be asso-
ciated with maternal race, suggesting that the odds are lower
for racial/ethnic minorities to ART utilization. Future research
in this area may, therefore, help to provide improved ART
treatment access, irrespective of maternal race.
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