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Abstract

Background: The American College of Obstetricians and Gynecologists recommends prenatal genetic testing (PGT)
be offered to all pregnant persons regardless of known risk factors. However, significant racial/ethnic differences exist
regarding acceptance of PGT contributing to disparities. Latinas (Latinx), one of the fastest growing ethnic groups

in the United States, have low PGT acceptance rates. This systematic scoping review aimed to provide a landscape

of existing literature on Latinx individuals’knowledge of, preferences for, and experiences with prenatal and precon-
ception genetic testing. Synthesizing the current state of the science may inform development of culturally tailored
interventions to support high-quality PGT decisions (e.g., informed, aligned with a pregnant persons'values).

Methods: We conducted a structured, systematic literature search of published articles and gray literature in
electronic databases (PubMed, PsycINFO, CINAHL, Medline, Embase, Eric, Social Services Abstracts, and PsycArticles).
Articles in English published prior to March 2021 were retrieved relating to genetics, pregnancy, and Latina women.
Articles underwent title, abstract and full-text review by independent investigators to assess inclusion and exclusion
criteria. Risk of bias was evaluated by two investigators. Iterative thematic analysis was employed to group study find-
ings into themes to identify possible targets for interventions.

Results: The search generated 5511 unique articles. After title screening, 335 underwent abstract review and sub-
sequently 61 full-text review. Twenty-eight studies met inclusion criteria and 7 additional studies were included after
reviewing reference lists. Three overarching themes emerged: genetic knowledge/literacy (26/35, 74%), provider (mis)
communication/patient satisfaction (21/35, 60%), and cross-cultural beliefs (12/35, 34%). Studies indicate discordant
patient-provider language (n =5), miscommunication (n=4), and lack of concordant decision-making (n =4) pose
barriers to high-quality PGT decisions. Immigration status (n= 1) and religious beliefs (n=5) are additional factors
influencing PGT decisions.

Conclusions: Identified studies suggest that cultural and linguistic factors affect Latinx PGT decision-making. Latinx
individual’s comprehension and recall of PGT information is enhanced by culturally and linguistically concordant pro-
viders—suggesting that culturally-informed interventions may enhance PGT acceptability and support high-quality
decisions. Future directions to surmount PGT disparities may include community health workers and cultural brokers
to empower Latinx people to make informed decisions aligned with their values and preferences.
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Plain language summary

decisions.

Prenatal testing, Latinx populations

Significant racial, ethnic, and language disparities exist in prenatal genetic testing (PGT). Latina (Latinx) people, one

of the fastest growing ethnic groups in the United States, have low acceptance rates of PGT. This scoping review
provides a systematic search of the literature to better understand Latinx individuals'knowledge of, preferences for,
and experiences with PGT. Eight electronic data bases were systematically searched and identified articles underwent
title, abstract, full text, and reference review. Iterative thematic analysis was conducted to group article findings into
themes. Thirty-five studies met inclusion criteria and three overarching themes were identified: genetic knowledge/
literacy, provider (mis)communication/patient satisfaction, and cross-cultural beliefs. Findings indicate that discordant
patient-provider decision making and language and patient provider miscommunication pose barriers to high-
quality PGT decisions. Latinx individuals’understanding and recall of PGT information is improved when delivered in a
culturally and linguistically concordant manner. This suggests culturally-informed interventions, including the use of
community health workers or cultural brokers, may enhance PGT acceptability and support high quality pregnancy

Keywords: Health literacy, Genetic counseling, Genetic testing, Genomic healthcare, Genetic literacy, Attitudes,

Background

Significant technologic advances including next-gener-
ation sequencing technologies and novel bioinformatic
pipelines have advanced the use of genomic informa-
tion in healthcare. In obstetrics, prenatal genetic testing
(PGT) is used to assess a person’s risk of carrying a fetus
with a chromosomal disorder. The American College of
Obstetricians and Gynecologists (ACOG) recommends
PGT should be offered to all pregnant people regard-
less of known risk factors [1]. There are a range of PGT
options to detect chromosomal aneuploidies (e.g., too
few or too many chromosomes) and choices can be com-
plex—as each test has respective advantages and limita-
tions. Screening test options include the first trimester
(10-13 weeks), quad screen (15-22 weeks) and more
recently, noninvasive prenatal testing (NIPT) using cell-
free DNA (cfDNA) [2]. Genetic screening results can help
reassure individuals of a low likelihood of a fetal abnor-
mality or inform the obstetrician and patient of a possible
genetic condition warranting altered management plans.
A positive screening test result triggers subsequent dis-
cussion of additional diagnostic testing options such as
amniocentesis, chorionic villus sampling (CVS), and fetal
chromosomal microarray testing [3]. Importantly, ACOG
advocates that pregnant individuals be clearly informed
that both screening and diagnostic tests are optional (e.g.,
not mandatory) and shared decision-making is a critical
component of testing decision-making [1].

Pre-test genetic counseling is an important part of
supporting high-quality genetic testing decisions (e.g.,
informed and aligned with the patient’s values and pref-
erences). Genetic counseling combines patient educa-
tion and non-directive counseling techniques to educate
patients about potential risks/benefits, possible test
results and their implications, as well as limitations of

genetic testing [4]. Thus, genetic counselors aim to pro-
vide clear information, elicit values/beliefs and invite
reflection to support high-quality decisions for genetic
testing. While genetic testing technologies are increas-
ingly integrated into care pathways, advances in genomic
healthcare have not benefitted all populations equally. A
2018 report from the National Academies of Sciences,
Engineering and Medicine notes growing disparities in
genomic healthcare [5]. Notably, significant racial/eth-
nic and language differences exist regarding acceptance
of genetic testing [6]. Individuals from racial and ethnic
minority groups are less likely than non-Hispanic White
people to have PGT [7]. Evidence indicates Latinx indi-
viduals have significantly lower acceptance rates of pre-
natal diagnostic testing than their White and Black peers
[8]. Also, data show Spanish-speakers are less likely to
recall prenatal diagnostic testing discussions with their
healthcare provider [9]—raising important ethical con-
cerns regarding the informed consent process. Further,
Latinx individuals are less likely to have a preference
concordant decision-making process (e.g., aligned with
preference for autonomous, shared, or provider-driven
decision making respectively) [10]. These data point to
significant PGT disparities for Latinx individuals. Such
disparities are highly relevant as the Latinx population
represents 18% of the United States (U.S.) population and
accounts for 28% of children under 18-years of age [11].
We conducted a scoping review to provide a com-
prehensive review of the literature using qualitative,
quantitative, and mixed-methods to chart the current
understanding of Latinx people’s knowledge, values,
preferences, and experiences with PGT. Providing a
landscape of the current state of the science is a rational
step for understanding the structural (e.g., health system,
healthcare providers) and human factors (e.g., literacy/
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numeracy, attitudes, knowledge, beliefs) affecting uptake
of PGT among Latinx individuals. We aim to synthesize
the existing literature to guide the development of cultur-
ally-informed interventions to support Latinx individu-
als in making high quality pregnancy decisions and to
reduce genomic health disparities.

Methods

We conducted a comprehensive, systematic scoping
review to chart the current understanding of Latinx
people’s knowledge, values, preferences and experiences
with PGT. A scoping review was conducted, over a sys-
tematic review, due to the broad nature of our research
question and desire to summarize and disseminate find-
ings in order to inform future research and interventions
[12]. We employed the five-stage Arksey and O’Malley
framework for scoping reviews [12] which overlap with
the sequential steps of a systematic review.

Identifying the research question

This scoping review was guided by two inter-related
questions: What is the understanding of, preferences for,
and experiences with preconception and prenatal genetic
testing and counseling among Latinx pregnant people
living in the U.S.? What is known about prenatal genetic
literacy and numeracy in Latinx people living in the U.S.?

Identifying relevant literature

We used a two-tiered approach to identify relevant arti-
cles. First, we conducted a structured, systematic search
in 8 electronic data bases (PubMed, PsycINFO, CINAHL,
Medline, Embase, Eric, Social Services Abstracts, and
PsycArticles) using search terms related to genetics
(Genet*, genetic literacy, genetic counseling, genetic
education, heredit*, inherit*), pregnancy (prenatal*, pre-
natal, perinatal*, antenatal*, ante natal*, preconception®,
pre conception®, family NEAR/3 plan*, pregna*), and
Latina women (latin*, hispan*, latin American, cuba*,
mexic*, salvador*, guatemal®, nicarag®). All articles were
exported into Endnote " and duplicates were removed.
Second, we employed a “snowball” technique to identify
additional articles not found in the structured search. The
“snowball” method involved reviewing the reference lists
of included articles to identify additional relevant studies.

Selecting the literature

Articles included in this scoping review met specific
inclusion criteria: (1) primary research studies, (2) sys-
tematic reviews and meta-analyses, (3) studies concern-
ing Latinx individuals living in the U.S. who received
preconception/ prenatal genetic testing/ counseling and
(4) studies with at least 40% of the sample identifying
as Latinx (or studies that differentiated results by race/
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ethnicity). Case reports, opinion pieces, review articles,
studies regarding in vitro fertilization, and studies on
Latina women under the age of 18 years were excluded
from the review.

The database search yielded 5511 articles after dupli-
cates (n=2446) were removed. One researcher (N.G.)
reviewed all titles to identify 334 potentially relevant
articles. Next, each abstract was independently reviewed
by two investigators per the inclusion/exclusion criteria
using Rayyan. One author (NG) reviewed all abstracts
and two authors (AAD and MPL) each reviewed half of
the abstracts. Discrepancies were discussed with the
entire research team and resolved by discussion. In total,
61 articles were identified for full-text review. Similar to
the abstract review, each article was read in full by two
independent investigators (NG reviewed all articles,
AAD and MPL each reviewed half of the articles) and a
determination to include/exclude was made based on eli-
gibility criteria. After discrepancies were discussed, 28
articles were included for analysis and data extraction.
For the second tier (“snowball”) approach, one investiga-
tor (NG) examined the reference lists of the 28 studies
identifying 7 additional studies meeting inclusion cri-
teria. A total of 35 studies were included in this scoping
review (Fig. 1).

Charting the data

Information pertaining to the study topic, Latinx sam-
ple size, data collection methods, research design, vali-
dated measurement tools, PGT type, and findings were
extracted for each study (N.G.). To assess the meth-
odological rigor of each quantitative study, we used the
8-item JBI Critical Checklist for Analytical Cross-Sec-
tional Studies [13] and 12-item JBI Critical Appraisal
Checklist for Randomized Control Trials [14]. Two mem-
bers of the research team independently scored articles
using the checklist to assess risk of bias (NG reviewed all
articles, AAD and MPL each reviewed half of the arti-
cles). Initial inter-rater agreement for risk of bias assess-
ment was 70.2% and discrepancies were discussed until
agreement was reached. Information on the quality of
each study obtained from the risk of bias assessment is
provided in the Additional file 1.

Collating, summarizing, and reporting results

Extracted data were summarized in tabular format
according to study methodology (e.g., quantitative,
qualitative, mixed-methods). Data were then synthe-
sized across the 35 studies using an iterative thematic
analysis process [15]. In brief, main study findings were
clustered into groups (themes) relating to a shared/sim-
ilar construct. All investigators discussed the themes in
iterative meetings to refine and collapse the groupings
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Fig. 1 Flow diagram of search results

list review (n=7)

into the most salient and coherent themes. The final
themes were summarized in tables relating to the
respective theme and separated by study methodology.
Findings within each theme were used to guide discus-
sion regarding targets for interventions among Latinx
individuals to promote high-quality PGT decisions.

Results

A total of 35 studies were included comprising qualita-
tive (n=13), mixed-methods (n=11), and quantitative
(n=11), studies. Risk of bias assessment for the quanti-
tative studies showed mixed results. Studies published
before 2015 had moderate to high risk of bias whereas
more recent studies (i.e., 2015—present) generally had
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low risk of bias. In particular, the majority of studies
published prior to 2015 neither used objective measure-
ment criteria nor measured outcomes in a valid/reliable
manner. Studies with high risk of bias were not excluded
from our synthesis of findings and development of three
themes. Rather, the risk of bias assessment was taken into
account when discussing future directions for research
and intervention development. For example, find-
ings from studies with high risk of bias were not given
as much weight when considering future directions of
research and intervention development.

In total, 34/35 (97%) studies interviewed Latina
women, 17 (50%) of which focused exclusively on the
Latino population. Eight (23%) studies observed genetic
counseling or educational sessions, five (14%) studies
included male partners, three (9%) studies interviewed
providers, and two (6%) studies performed chart reviews.
The vast majority (19/28, 68%) of studies did not indicate
the language in which participants received genetic infor-
mation. Two (6%) studies specified that genetic informa-
tion was received in Spanish, two (6%) studies indicated
information was communicated via medical interpret-
ers, one (3%) study indicated information was provided
by a bilingual provider/interpreter and two (6%) studies
indicated information was provided in the patient’s pre-
ferred language. Broadly, results of the identified stud-
ies spanned three themes: genetic knowledge/literacy,
provider (mis)communication/patient satisfaction, and
cross-cultural beliefs.

Genetic knowledge/literacy
Twenty six of 35 (74%) studies reported on genetic lit-
eracy in Latina women (Table 1). Genetic literacy can be
defined as “sufficient knowledge and understanding of
genetic principles to make decisions that sustain personal
well-being and effective participation in social decisions
on genetic issues” [16]. Few studies have used a validated
measure to assess genetic knowledge or literacy in Latina
women. Two (8%) studies used the Rapid Estimate of
Adult Literacy in Medicine-Revised Scale (REALM-R) [9,
10], one (4%) the Lipkus Expanded Numeracy Scale [10]
and another (4%) used the Rapid Estimate of Adult Lit-
eracy in Genetics (REAL-G) [17] to assess genetic literacy
and numeracy. Overall, the majority of studies found that
even after receiving educational interventions or genetic
counseling, Latina women did not have optimal knowl-
edge of PGT [17-25]. Two studies utilizing linguistically
concordant providers to communicate genetic informa-
tion found Latina women were able to better understand
and retain complex genetic information [26, 27].
Although genetic knowledge was limited, 4/6 (67%)
studies did not identify differences in genetic knowledge
between Latina women who accepted or declined PGT

Page 5 of 21

[18, 19, 26, 28]. Two (2/6, 33%) studies found differences.
One study indicated that genetic knowledge was lower in
Latinas who declined PGT [29] whereas Kupperman and
colleagues (2014) found genetic knowledge to be higher
[30] for Latinas who declined testing. Kupperman and
colleagues’ (2014) randomized control trial is notewor-
thy because the intervention focused both on prenatal
genetic education and supporting high-quality decisions
[30]. Women randomized to the intervention had higher
prenatal genetic knowledge scores than women in the
control group. However, no between-group differences
were observed in terms of decisional regret after accept-
ing or declining testing [30].

In relation to amniocentesis, perceived risks and fear of
the testing were common reasons why women declined
testing [22, 27, 28, 31-35]. Several studies note Latina
women had misconceptions about testing and were
unaware of testing limitations [29, 34, 36]. For example,
Case and colleagues (2007) found, 640/676 (95%) women
opted for PGT to receive in utero medical treatment if an
anomaly was detected [36]. Further, many Latina women
considered a negative prenatal genetic test as guarantee-
ing a healthy fetus and baby [20, 22, 35, 37].

Studies examining differences in Latina women who
accepted and refused PGT found differing attitudes
towards Western medicine and science (e.g., skeptical of
medicine) between women who accepted and declined
PGT [32, 37, 38]. Several studies identified that Latina
women trusted their health care providers and valued
their physicians as key sources of information [21, 27,
35, 39, 40]. However, others note the importance of reli-
gious beliefs [38] and familial influences/norms [27] as
important mediating factors in PGT decision-making.
Browner and colleagues (1999b; 2000a) found that many
Latina women in their sample were motivated to accept
PGT to maintain a good relationship with their physi-
cian [24, 32]—suggesting that hierarchy and power struc-
tures influenced decision-making. In contrast, Browner
and colleagues (2003) found that using interpreters and
ethnically non-concordant providers posed barriers for
establishing trust with genetic counselors [41].

Provider (mis)communication/patient satisfaction

Twenty one of 35 (60%) studies reported findings related
to provider (mis)communication and patient satisfaction
(Table 2). Notably, miscommunication did not appear
to diminish Latina women’s perceived acceptability of
genetic counseling [32]. Overall, studies revealed rela-
tively low levels of interaction between Latina women
and providers when discussing genetic information [31,
42]. The literature identifies several factors contributing
to limited engagement with genetic healthcare profes-
sionals including use of interpreters [41, 42], medical
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jargon [41], and Latina women opting to converse in
English (in lieu of Spanish or utilizing an interpreter) [9].
Additionally, four (19%) studies found information pro-
vided to Latina women often focused on the test/pro-
cedures and related risk factors, rather than presenting
information on potential findings (e.g., genetic abnor-
malities) [23-25, 42, 43]. For example, one study found
that in 19/35 (54%) prenatal intakes, participants were
told the purpose of PGT (i.e., what the test screened
for) whereas 31/35 (89%) prenatal intakes, discussed
the timeframe when testing would take place [25]. Fur-
ther, one study observed genetic counseling sessions and
found that Latina patients were not able to engage in
conversations about risk (e.g., risk of complications from
genetic testing or risk of a fetal anomaly) [43]. Patient
demographics do not appear to influence the content
delivered in genetic counselling sessions, rather, provider
time constraints determined the breadth of information
provided and quality of the discussion [25]. Hunt and
colleagues (2005) found 25/40 (63%) Latina patients nei-
ther understood the reason for PGT nor the reason for
being referred to a genetic specialist (following an abnor-
mal screening test result) [24]. Cultural mismatch also
appeared to contribute to miscommunication. For exam-
ple, genetic counseling uses a non-directive approach yet
many Latina women prefer a provider-driven approach
[10, 26, 32, 41]. A study observing genetic counseling
sessions found clinicians were hesitant to address ethnic
‘myths’ out of a desire to respect the patient’s culture—
contributing to information gaps [41]. The lack of clar-
ity in communication during genetic counseling sessions
often led Latina women to decline genetic testing and
further counseling [17, 41]. Another source of miscom-
munication relates to discussions of the financial aspects
of PGT. Discussion of financial considerations for PGT
are not universally discussed in pre-test counseling and
one study revealed Latina women desired more informa-
tion on costs and financial implications of genetic testing
[44]. Cumulatively, these various factors affect interac-
tions with genetic counselors and potentially undermine
the quality of genetic counseling encounters.

Several studies document the perceived poor quality
of genetic counseling sessions [24, 31, 32, 41, 41]. How-
ever, others report Latina women express relatively high
levels of satisfaction with genetic counseling [23, 25,
32, 33]. Press and colleagues (1993) found that 30/40
(75%) women reported reading and understanding the
educational pamphlets—yet women retained very lit-
tle information [23]. Several studies support the notion
that Latina women value genetic testing [17, 27, 45] and
perceive consultations as a means to learn more about
their pregnancy [27] as well as plan and prepare emo-
tionally [17, 21, 34, 35, 43] and financially [17] for their
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baby’s arrival. The literature suggests that Latina women
desire information (e.g., risks/benefits of genetic testing
procedures, possible results, genetic abnormalities) in
lay language to demystify technical medical jargon [17].
Moreover, Latina women appear to value receiving infor-
mation in written form [19, 21, 33] as it enables more
time for comprehension and the ability to share informa-
tion with family members. This observation is important
as male partners may be unable to attend genetic coun-
seling appointments due to work or other constraints
[46]. Of note, studies indicate that providing culturally/
linguistically concordant genetic counseling improves
comprehension [26] and empowers women to make
genetic testing decisions—reducing the need for written
information [27]. One study examined Latina perspec-
tives on one-on-one versus group counseling models.
Approximately one-third (8/25) of participants preferred
group sessions whereas more than half (13/25) pre-
ferred individual sessions [33]. Group genetic counseling
was perceived to be potentially helpful for facilitating
exchange of knowledge and resources (e.g., crowdsourc-
ing) as well as peer support. In contrast, confidentiality
and individualized recommendations were seen as ben-
efits of individual sessions [33].

Cross-cultural beliefs

Twelve of 35 (34%) studies reported findings related to
cross-cultural beliefs which entails the differing views
Latina women and medical providers have on pregnancy
(Table 3). Markens and colleagues (2010) noted that
Latina women do not experience pregnancy through a
medical/scientific lens [38]. Rather, health and illness
tend to be viewed through a cultural or metaphysical lens
and pregnancy is considered a natural, routine part of a
woman’s life [26]—and not a medicalized condition [38].
In comparison to women who identify as Black, Asian,
or White, Latina women were more likely to state that
in their culture, they learn to accept ‘what is given’ [40].
This cultural perspective is important because it reveals
that risk perception may be influenced by personal and
cultural experiences as opposed to scientific data [26]. As
noted above, faith has been reported to influence “genetic
knowledge/literacy”—vyet it also affects “cross-cultural
beliefs” While faith does not appear to predict uptake
of genetic services [17, 28, 32, 37, 40, 47], many Latina
women are guided by faith in their pregnancy-related
decision-making [27, 47].

Latina women frequently interpret genetic informa-
tion (e.g., genetic abnormalities, fetal anomalies) through
their individual cultural/religious lens. For example,
genetic abnormalities may be thought to result from a
strong emotional reaction during pregnancy [22, 48] or
God’s will [22]. Evidence suggests that in Latino cultures
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reducing stress, healthy eating, self-care and engaging
in cultural health practices are considered ways to avoid
genetic abnormalities [22]. Browner and colleagues
(2000b) found that Latina women believe the fetus (and
heredity) can be altered through non-medical action
(e.g., prayer) [37]. Browner and colleagues (2000b) also
noted that women who refused amniocentesis after posi-
tive alpha-fetoprotein (AFP) screening almost univer-
sally engaged in alternative interventions (e.g., prayer,
seeking a traditional healer) [37]. A more recent study
found Latina women were able to successfully intertwine
traditional cultural beliefs and Western medical knowl-
edge [49]. Specifically, Latina women believed genetics,
behaviors during pregnancy, God and community prac-
tices contribute equally to pregnancy outcomes. How-
ever, Latina women largely focused on behaviors during
pregnancy—as they are amenable to change, whereas
genetics is non-modifiable [49]. Similar to findings in the
other themes, studies suggest that Latina women are bet-
ter able to understand and recall complex genetic infor-
mation when providers appropriately incorporate culture
into PGT and counseling discussions [26, 27].

It is worthwhile to note that immigration status is dis-
tinct from culture. However, it is an important consid-
eration when understanding Latina women’s experiences
with pregnancy and interactions with the medical sys-
tem. A recent study examined how immigration-related
stressors (e.g., fear of deportation, family separation,
lack of family support) not only pose barriers to access-
ing prenatal healthcare, but also are emotional influences
affecting PGT decisions [27]. For instance, separation
from one’s nuclear family compromised the availability
of family support to make PGT decisions [27]. This may
explain why Learman and colleagues (2003) found that
compared to other racial/ethnic groups, family influence
on PGT decisions was lowest among Latina women [40].
Further, separation from older children (remaining in the
country of origin) led to feelings of guilt, as these chil-
dren were not provided with the same health care oppor-
tunities as children born in the U.S. [27].

Discussion

The scoping review of the literature identifies three
main themes relating to Latinx individuals’ knowledge,
values, preferences and experiences around PGT: (1)
genetic knowledge/literacy, (2) provider (mis)com-
munication/patient satisfaction, and (3) cross-cultural
beliefs. First, we found that even after receiving infor-
mational/educational interventions for PGT, Latinx
individuals’ knowledge remained relatively low. How-
ever, when genetic information was provided by lin-
guistically concordant providers (e.g., Spanish-speaking
providers), Latinx individuals were more likely to
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understand and retain information about PGT. Thus,
it appears that observed gaps in comprehension and
knowledge may largely be attributed to language barri-
ers. Such findings are not unique to the field of PGT.
A number of public health studies have used promo-
toras or community health workers (CHWs) to relay
important health information and improve comprehen-
sion, knowledge and community buy-in. A recent sys-
tematic review [50] of global studies utilizing CHWSs
found that CHW interventions can be highly effective
for increasing credibility and buy-in from participants
as well as supporting long-term sustainability of public
health programs [50]. It is well-documented that Latinx
individuals accept genetic testing at lower rates than
their White and Black counterparts [8]. Thus, it seems
that future interventions could incorporate CHWs to
increase PGT knowledge and support high quality test-
ing decisions—thereby decreasing racial/ethnic dispari-
ties. To achieve maximum benefits, the optimal timing
of these interventions (prior to or during pregnancy)
should also be considered [51].

The second theme identified ineffective provider-
patient communication and low levels of engagement
with limited interaction between Latinx individuals and
their providers around PGT. The literature suggests that
Latinx individuals frequently have questions related to
pain accompanying testing procedures, cost of PGT, and
risks of the tests for the fetus. These findings are particu-
larly salient given the increasing role of non-invasive PGT
(e.g., NIPT using cf-DNA). Our findings point to future
interventions that ensure clear provider communication
describing the importance of prenatal genetic counseling
to Latinx individuals. Similarly, transparent presenta-
tion of risks and benefits should be provided in plain
language and a culturally relevant manner. Data indicate
that some Latinx individuals prefer a provider-driven
approach [10]. Thus, part of culturally appropriate pre-
test counseling should include eliciting decision-making
preferences (e.g., provider-driven, shared, autonomous)
complemented by interventions that aim to empower
patients to be actively engaged in the decision-making
process (e.g., promoting shared decision-making). How-
ever, it is imperative that interventions promoting shared
decision making use a culturally grounded approach
whenever possible (e.g., promotoras). Specifically, using a
culturally grounded approach means that shared decision
making may not just involve the patient alone. Rather, the
decision-making process may involve others based on the
patient’s preferences (e.g., patient’s family and/or com-
munity members) [52].

Finally, included studies indicate that Latinx indi-
vidual’s religiosity, as well as immigration status, are
key barriers to PGT. Culturally, religiosity plays an



Page 17 of 21

(2022) 19:134

Grafft et al. Reproductive Health

uanIb s11eym 1dadoe

01 wiea| A9yl 21N ND JISY1 Ul 1eY) 21e1S 01 A[9yI| 910w pue
'SUOISIDBP | D Buew Usym siagquisw Ajiuley Ag paduanjjul
90 01 A|2Y1] SS3] ‘SUOISIIBP | Dd J12Yl 3DUSN|JUl PINOM Jopes)|
snolbija4 J19Y3 18y 21815 03 A|9¥j1| 210w a19Mm syuedidied
eune ‘syuedidned S1ypA pue ‘uelsy oejg 01 uosiiedwod
Ul (7) 'SUoIsIDap | Dd 32UaNul 10U PIP Yaiey siuedidilied (1)

suols|pap bunsal 23ausb JIay1 aduaN YUl 10U pIp ANsolb)|ai
payodal syuedidiied (1) [2]ed5 Adei117 d18usD) H-1y3y]

SUOISIDaP | Dd JI9Y3 Ul 3|0l e
pake(d yuey syuedidinied (€) 1D 404 suonedidwi snbiun aney
pue aed |ereuald [esauab 1oeduwll 1055241 Palejal uoeld
-lww| (7) "swia1 A1ejngesoA bulpnpul ‘UoewLIojUl d132Usb
||e231 01 9|qe 2Jam syuedidinied Jojasunod diauab bupeads
-ysiueds e yum suoissas buljasunod d1ausb syl uayy (1)

SIS93Ud0IUWIE
obIapun 03 JBYIYM JO UOISIDAP 3y} paduan|yul ainpadold
3U1 JO sH paAIdIad 3y (7) SISa1USD0IULLIE PaUlDap

pue pa1dande oym syuedpinied ulluasaid sem yiied (1)

Aujigeluay pue sonausb

pUBISIZPUN O} SUIDIPAW YIM SJ2119q [eIN3ND pUE [eljiuie)
pauimuiul Aj91endoidde pue Ajgerniojwiod syuedidiied (€)
"paJD}[e 9 JOUURD S3USD SBAIDYM P3||01IUOD 3] URD ADY3 Se
'sndoy Alewid Y3 219M SIOIABYSG (7) ‘[|IM S,POD) pUE 'S91}
-oeid Buleagp|iyd AHUNWWOod pue Ajiwey ‘sonausb ‘Aoueu
-bauid bulnp siolneyaq ‘lenbs paiybiom buisq e skem Inoy
JO U0 UMOP passed aJam siiesl 1eyl PaAd|aq syuedidiied (1)

Aoueubaid BulNp uolDe3I [eUOIOWS BUOIIS B LIOI) PaYNSAI

AJl[ewIouqe a1 panal|aq A|[eay1dads pue SWOIPUAS UMOP 1oy
SUOSeal [RINYND Ul paAdI|aq syuedidinied 9sayl Jo omy ‘awoip

-UAS UMOP LJIM SUOSWOS Mauy suedidipied ayi Jo 9aiy |

Passasse 10N

Possasse 10N

0DIXa
'SeINPUOH ‘ejewlens
Jopenes |3 'eqnd

possosse 10N

[Passasse 10N

ulog sn pue uiog ublaio4 [19d [e42U3D] (0ZZ = U) MIIAIDIU] USR]

uloqg SN [15d Egmcwog (01 =u) malAI21Ul JUSlled

ulogq ubiaiod [15d [eI12uaD)] (07 = U) M3IAIDIUI JUSIIRY

uloq ublaio4

[oluwy] (| | = U) M3IAISIUI JUSNIRY]

passasse 10N (1 | =U) M3IAISIUI UBNEY

[0¥] (€007) uew.iea]
2A11DIAUDND)

[£1](1207) obed

[£21 (6100) eZIES

[£7) (1107) YieS

[6¥] (1102) 3sinH

(1) [II-suedLRUY URDIXD|A 104 9]BDS Bufiey UoeIn}nddy] 0DIXa\  UJOg SN pue uiog ubiaio4 (S1=U) majnsulIuaned  [8y] (1107) uebeleg
Busal d11suUSb obispun 01 Jayiaym Hul
-pIDaP USYM UO[IRISPISUOD O3U| UoIBI|a1 31003 siuedidpied (1) 0DIXa\  UJOg SN pue uiog ubiaio4 [oluWY d4v] (/1 =Uu) malAIulIualied  [8€] (0107) SUIBW
S109)9p
Yig pIoAe 0} skem se pamalA alam sadh1oeld yijeay [einynd
ul buibebua pue 1ybuy e buISb 10U ‘SSANS JO S|PAS| MO|
1310 (2) "IV S,POD) 10 35N 9DURISANS JO 1 NS B 3G 0} PIMIIA
2J3M S1339Jap Yuig (1) [9[e2S UOIRININIDY 1OYS ULeA] ODIX3  UI0g SN pue uiog ubiaiog [oluwy d4v] (€€ =u)malniiullusiied  [¢7] (8007) SYIYHUD
ANIDIIIPND
[9dA) Bunsal >3auab] (sjdwes Japiroid
9y3 1dadxa sjuanied eupie 03 paldLIsal die SIzZIS
[1001 JUBWAINSseaW parepljeA] sbulpuly uibLio jo A1uno) AunneN o|dwies |je ‘ozis ajdwes = u) poyiaw uo1I||0d ereg (1eak) 2oyiny

542112 [BIN1ND-SS0ID, WYL 3Y3 YLM SIPNIS JO Sdfspaldeiey) € ajqel



Page 18 of 21

(2022) 19:134

Grafft et al. Reproductive Health

Bulysa) [e3RUSIM SAISBAUI-UOU [N ‘SISDIUDOIUWIE OjUWY ‘Buljduies snjjIA JIUoLIoYd SAD ‘UtRloidoldy-eyd|e aanisod 44y

sn13y ay3 djay 01 (AuAnDe

|ea1sAyd aonpal 4aAed) UOUSAISIUL 91RUIRY (R Ue Ul pabebud
SIS91URD0IULLE PAUIDIP OyM siuedidilied (1) 'UOIUSAISIUI [BD]
-pPaW-UOU YbBNoIYl paislje 9 PN SN1vj 341 eyl pue Jakeid
ybnoiyi paiaije aq p|nod Aupaiay 1ybnoyi syuedidinied (€)
"3yeidn sise1uad0IuWe 131paid 10U pIp AUsOIBISY (7) 'SyNsai
1591 2112Uab puerIsISPUN 01 9BPI|MOUY Ae| pUB DYIIUSIDS
pauIqWIod siuedidilied (1) [9]edS UOIIRININIDY 1OYS ULIBA]

¥e1dn sisa1uadoluLe JO dAIDIPAId 10U Sem ALSoIbIRY (€)

syuedopled eujieq uj suoisDIp

Bu11sa) 132USH Yum paledosse Jou sem A|snoibiay (7) -a4ed
|eyeuaid jo 1led aupnol e se Bunsal MalA Jou pip siuedpiyed
eupie bupjeads ysiueds () [9]eDS UOIIRININIDY LIOYS ULIIA]

2bpa|mouy d115Usb Ul 95eRIDUI Ue 01 P3|

1930.q [BININD B PUB JO[3SUNOD d119Uab e Ag paiell|ioe) uols
-$95 BUI[9SUNO0D 213UD V/ (1) "9Bpamouy| diausb ueyy Jayiel
24NN UO Paseq suolsidap Bulsal dauab apew usyo syued
-151ed se |nyasn s bul|asunod 2119usb paiojiel Ajjesnlnd pue
Ajleansinbury (€) "e1ep dYiuaIds ueyl Jayies A101siy Ajiuiey pue
sadUaRdxXa |euosiad Ag pasuan|jul sem Alijewiiouge d11auab
e Jo Aujigissod ay3 o uondaniad %Sty (2) "Sus| dUIUSIDS B WO}
UBLj1 ISR SUS] [RIN1IND B WIOI) SSSU|I PamalA stuedidilied (1)

0Xa  uI0g SN pue uiog ubjaiod [OIUWIY g4v] (L =U) maIAIaIUL WUSNed  [/€] (GO00T) JaUmoig
0X3Y  UIOG S PUE LIOq UBIRIOY  [OlUWY] (6/€ = U) M3IADI LIBYD {(/| =U) MaIAISIUL USNE]  [2€] (G666 1) 19umolg

0DIXa\  UJOQ SN pue uiog ubiaio4 [d4V] (867 = U) M3JA3I 1IBYD {(G/ = U) M3IAISIUI JUDJIe] [82] (8661) Ssaid

[SAD -oluwy]
Passasse JON  UJOQ G pue UIog UbIRIo4  (PISOISIP 10U = U) UOIRAIDSCO (978 = U) MIIAIDIUI JUBIIRd  [97] (8661) UBWMIN
spoyIaw paxiyy

[1003 3uawaInseaw pajepijeA] sbuipulq

[2dA) Bunsal >3auab] (sjdwes Japiroid
9Y3 1dadxa sjuanied eune 03 paldLIsal die SAZIS
uibuio jo £13uno) AuAaneN a|dwes |je ‘azis 3jdwes = u) poyiaw uo1}d3||od eyeq (1eak) Joyany

(panupUOd) € 3jqey



Grafft et al. Reproductive Health (2022) 19:134

important role in the lives of pregnant Latinx people
[53] and many people rely on prayer and other non-
Western approaches (not based on Western medicine)
to ensure a healthy pregnancy. Therefore, it is impor-
tant that future interventions consider such religious
and cultural perspectives to promote access to PGT
and support high quality decisions that are informed
and aligned with the values and preferences of Latinx
people. Moreover, the immigration experience and
immigrant status are relevant and should be considered
in the context of prenatal genetic counseling for Latinx
individuals. It is worthwhile to note that Latinx eth-
nicity and immigration status often intersect [54]. As
such, it is appropriate and necessary to address client
concerns that may be strictly related to immigration.
For instance, it may be necessary for interventions to
include content to assess and address how pregnancy is
viewed in Latin American countries and particular cus-
toms and practices that surround the birth of the baby.
Working with Latinx immigrants may also entail creat-
ing a space and opportunities for teleconsultations (e.g.,
video calls) to include family members who still reside
in the country of origin. Such approaches could place
additional responsibilities on already busy clinicians,
yet adopting a culturally empowered approach to pre-
test counseling appears crucial for surmounting dis-
parities faced by Latinx people and may help support
high-quality health decisions for PGT. Approaches that
engage transnational families may improve the quality
of pre-test counseling interventions and enhance PGT
among Latinx people.

Overall, the results from this scoping review suggest
that future interventions to promote prenatal genetic
counseling among Latinx individuals must be cultur-
ally grounded. Viable approaches to promote culturally
empowered care may include the use of community-
based participatory approaches such as involving CHWs
and other key community stakeholders (e.g., religious
leaders, community organizers) to bolster engagement
and improve acceptability of PGT. Further, leveraging
technology (e.g., telemedicine, virtual counseling) to
include family members (living in the U.S. and abroad)
in decision-making is an additional way to support high
quality PGT decisions among Latinx people. Third, cul-
turally inclusive practices that consider religiosity as a
cultural norm in decision-making may support more tai-
lored approaches that are not exclusively based on West-
ern medical practices. Currently, there is a paucity of
data using such approaches for Latinx individuals in rela-
tion to PGT. Well-designed interventional studies that
include cultural and community stakeholders are needed
to understand how the interventions can ameliorate the
identified barriers for Latinx people in relation to PGT.
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With the technological advances and racial/ethnic dis-
parities in genomic healthcare and precision medicine,
this scoping review is unique and comes at an opportune
time for the changing socio-political landscape. How-
ever, this review has some limitations. First, a majority of
studies 20/35 (57%) were from the 1990s and 2000s. This
was especially true for studies that comprised the cross-
cultural beliefs theme—where 2/12 (17%) studies were
from the last decade. This is problematic both because of
the tremendous technological advances in gene sequenc-
ing over the past decade [2] and shifting demographics of
the Latinx population in the United States. Today, fewer
Latinx people are foreign-born and they come from an
increasingly diverse set of Latin American countries
compared to prior decades [55]. The risk of bias assess-
ment allowed us to partially offset this limitation. Studies
conducted in the 1990s and 2000s had moderate to high
risk of bias. We, therefore, did not give as much weight
to these studies when considering directions of future
research and intervention development. Second, one
team of investigators focused on this topic in the 1990s
and 2000s and it is unclear if they were utilizing the same
sample. Specifically, 11/35 (31%) studies were from this
team of investigators and we recognize that dispropor-
tionate weighting may bias our conclusions. Third, few
studies utilized valid measures to assess for genomic
knowledge pointing to a need of developing culturally
validated measures. It is worthwhile to note that there is
a shifting sense of terminology used to describe identity.
As such, the terms Latinx are more inclusive than the
previous use of Latina. Similarly, pregnant women may
not accurately reflect the gender identify of individuals
with a uterus who do not identify as women—and thus
pregnant persons would be a more inclusive term. Cumu-
latively, the identified limitations highlight the need for
more research on knowledge, attitudes, and preferences
for PGT in pregnant Latinx persons.

Conclusion

The ‘genomic era’ has re-conceptualized our understanding
of health and illness. Powerful next generation sequenc-
ing technologies and bioinformatics have enabled us to
advance diagnostics and move non-invasive detection
earlier and earlier (e.g., cfDNA for NIPT) [2]. However, if
we are to harness the full potential of genomic discovery
to improve health and wellbeing (e.g., precision medi-
cine) of all populations alike, then we must also strive to
develop and implement culturally empowered approaches
to address human factors that influence decision-making
for genetic testing. Culturally tailored and personalized
approaches to counseling that support high quality deci-
sions are critical to ensure acceptability of and equal access
to precision medicine.
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