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Abstract.
PURPOSE: The purpose of this project was to establish a pathway for electronic medical record (EMR) customization,
utilizing quality improvement methodology, to both identify and address adverse social determinants of health (SDOH)
among a diverse spina bifida (SB) population.
METHODS: Starting in September 2020, the four fundamental steps were to (1) facilitate an advisory committee to safeguard
the standard clinical protocols, (2) characterize barriers to implementation, (3) evaluate workflow to sustain data entry capture,
and (4) manage the technology platform for seamless integration. The SB clinic was the first clinic within the enterprise to
rollout the use of an adverse SDOH mitigation activity. A Spanish-speaking interpreter was scheduled for all clinics, as many
families were limited in English proficiency.
RESULTS: The customization of the EMR to support an efficient workflow to address SDOH was feasible in a large and
diverse urban medical center. Of the 758 patients served in the clinic, a myelomeningocele diagnosis was present in 86%
of individuals. While 52% of participants were female, ethnically 52% of individuals served were Latino. Many of these
individuals disclosed being recent immigrants to the United States. Often immigration and asylum related issues were at the
forefront of the SDOH issues addressed.
CONCLUSION: Given the occurrence of adverse SDOH among individuals with SB, many of whom are new Latin-American
immigrants, meaningful clinical efforts are needed to both identify and address the causes of the observed disparities. EMR
customization is feasible and can identify and, through social prescriptions, address SDOH to support the provision of safe,
high quality, and equitable care for vulnerable and medically complex populations at home and potentially abroad.
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1. Introduction

The Centers for Disease Control and Prevention
(CDC) has defined social determinants of health
(SDOH) as the “conditions in the environments in
which people are born, live, learn, work, play, wor-
ship, and age that affect a wide range of health,
functioning, and quality of life outcomes and risks”
[1]. SDOH can be divided into four interrelated
categories: 1) socioeconomic circumstances, 2) psy-
chosocial factors, 3) political, economic, and cultural
drivers, and 4) neighborhood environment [2, 3].
Health inequities are inextricably linked to SDOH
and can persist intergenerationally, driving avoidable
differences based on race, ethnicity, and socioe-
conomic status [4]. Although immigration itself is
conceptualized as a SDOH, immigration is often
a result of other antecedent SDOH. Poverty, war-
associated violence, political discrimination, and
work-related prospects are a few examples. In the
United States (US), a substantial percentage of the
pediatric population is composed of immigrant chil-
dren [5], and according to the US Census Bureau, over
one-quarter of children live with at least one immi-
grant parent [6]. Contemporaneously, in 2018, over
3.8 million people immigrated to the European Union
(EU); and by 2022, 23.8 million of its residents were
non-EU citizens [7]. Furthermore, across Europe, one
third of refugees and migrants are children [8].

As the number of displaced populations, immi-
grants, and refugees is likely to continue to escalate
worldwide, it is important to consider SDOH within
a global health context. It is estimated that SDOH
such as socioeconomics, education, housing, employ-
ment, and one’s lived environment determine 90%
of health outcomes while only 10% are determined
by biomedical health care [9]. Thus, SDOH are
complexly concomitant with numerous chronic med-
ical conditions, including spina bifida (SB) [10–12].
Even self-management and independence, which are
essential skills when transitioning into adult-centered
care, are dependent on demographics and SDOH
[13]. Consequently, harmonious with a growing body
of literature, these SDOH differences are documented
to appear early in the lifespan and persist across the
SB continuum of care, as documented through the
National Spina Bifida Patient Registry (NSBPR) [14,
15].

Neural tube defects (NTDs) are characterized by
aberrant closure and exposure of the embryonic neu-
ral tube, and they are one of the most common types
of congenital malformations [15, 16]. The two most

common types of NTDs are SB and anencephaly [17].
While it is challenging to determine the true incidence
of NTDs as different measurement approaches exist
[18], an estimated 300,000 babies are born with NTDs
worldwide each year [19]. Global prevalence at birth
is approximately 18.6 per 10,000 live births [18, 20];
whereas in the US specifically, birth prevalence of
NTDs is nearly six per 10,000 live births [21]. An
estimated 1,500 children are born with NTDs in the
US annually [17]. Both within and outside of the US,
there are wide variations in the prevalence of NTDs
by race and ethnicity. For example, birth prevalence
is greater among Latino people compared to White
Americans, and lower among Black Americans [22].
Compared to the US, low- and middle-income coun-
tries experience higher prevalence of NTDs [23].
In some areas of Latin America, reports of birth
prevalence have reached 96 cases per 10,000 live
births, while in certain areas of Africa, estimates
approach 75 cases per 10,000 live births [17, 24].
Even as Latino people immigrate into the US,
they consistently have a higher birth prevalence of
NTDs [22].

The NSBPR – a partnership between the CDC
and SB clinics throughout the US – has begun to
document connections between SDOH and SB [10,
15]. An NSBPR study conducted by Schechter et
al. demonstrated that wide variations in outcomes
exist among people with SB related to demographic
characteristics including age, gender, race/ethnicity,
and health insurance status, after controlling for SB-
related intrinsic characteristics [25]. Schechter et al.
reported that non-Hispanic Black patients were less
likely to have documented bladder/bowel continence
as compared to other groups; and Latino patients
were less likely than non-Hispanics. Overall, as
compared to other groups, Latino and non-Hispanic
Black patients and those without private insurance
had poorer outcomes [25]. Another NSBPR study
reinforced this evidence by demonstrating that the
likelihood of having bladder continence was signif-
icantly greater among non-Hispanic White patients
and those with private insurance [26]. Furthermore,
an additional NSBPR publication revealed an asso-
ciation between non-Hispanic White race/ethnicity
and private insurance and an increased likelihood of
receiving surgical services to treat neurogenic bowel
[19]. Chowanadisai et al., in a study not linked to
the NSBPR, observed that even after controlling for
socioeconomic status, satisfaction with health care
was significantly lower among Latino people with
SB [27].
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The connection between SDOH and SB implies
that meaningful clinical efforts are needed to both
identify the causes of the observed disparities and
address them. Given the occurrence of adverse
SDOH among local individuals with SB, many of
whom are new Latin-American immigrants, a quality
improvement-based intervention was implemented to
recognize and commence to address SDOH identified
in a SB clinic. The specific purpose of this stage of
the project was to establish a pathway for electronic
medical record (EMR) customization to both identify
and begin to address SDOH among this vulnerable
population.

2. Methods

Utilizing quality improvement (QI) methodology,
care coordination was catalyzed and NSBPR activ-
ities were supported institutionally by developing a
platform for a structured data entry system (SDES)
[28]. Starting in September 2020, the four fun-
damental steps were to (1) facilitate an advisory
committee to safeguard the standard clinical proto-
cols, (2) characterize barriers to implementation, (3)
evaluate workflow to sustain data entry capture, and
(4) manage the technology platform for continuous
integration [29]. The advisory committee was com-
posed of individuals with SB and family members of
individuals with SB who shared their opinions and
perspectives regarding the various SB clinic initia-
tives. This group supported the implementation of
this SDOH-related project.

Collaboration with an EMR programmer (EPIC®)
allowed for workflow customization to not only cap-
ture NSBPR variables, but also document SDOH

needs into a SDOH activity (i.e., wheel) within the
EMR [30]. A set number of standard SDOH specific
questions were systematically included in the clinical
documentation by the clinic’s licensed social worker
(Fig. 1). Following this data entry step, other SDOH
functionality was automatically updated in EPIC®

(e.g., SDOH domain wheel, SDOH Storyboard icons,
SDOH risk scores). The risk classifications were to
help clinicians identify social needs, streamline local-
ization of resources, and assist in care coordination
for face-to-face or telehealth follow-up as appropri-
ate. The SDOH that were documented during this new
clinical workflow through the tool included food inse-
curity, transportation needs, housing stability, and
financial resource strain, as well as caregiver edu-
cation and work (Fig. 1). The date of assessment was
recorded, and the risk classified in the following cat-
egories: low risk (green), moderate risk (yellow), and
high risk (red).

The Model for Improvement [31] was the cen-
tral QI conceptual framework. “This model is based
upon three fundamental questions that frame the
improvement efforts: (1) What are we trying to
accomplish? (2) How will we know that a change
is an improvement? (3) What changes can we make
that will result in improvement?” [32]. Additionally,
a SDOH-minded approach to accomplishing a QI
project requires that the definition of the problem to
be addressed has a scope beyond the clinical setting.
Therefore, the following question was asked: “What
contextual factors in the life of a child or family are
barriers to our quality and outcomes goals?” [33].
Hence, Plan-Do-Study-Act (PDSA) cycles were per-
formed to drive the process of (1) identifying an EMR
approach to collect SDOH data, (2) customizing the
EMR to create fields for data capture and display,

Fig. 1. Social determinants of health (SDOH) specific questions are included in the social work clinical documentation. Subsequently, other
SDOH activity related functionality is automatic updated in EPIC® (e.g., Storyboard icons, the SDOH domain wheel, SDOH risk scores).
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Fig. 2. Plan-Do-Study-Act for a social determinants of health
(SDOH) related project. EMR: Electronic medical record.

(3) capturing data into EPIC® by a social work col-
league, (4) discussing the SDOH scores during a data
driven safety huddle, and (5) addressing SDOH needs
through the nursing and social work clinical staff
(Fig. 2). As usage of PDSA cycles have been shown
to improve the paper-based screening of SDOH, the
aim was to document the feasibility of implementing
a broader approach utilizing EMR customization [30,
34].

3. Results

3.1. Population demographics

A myelomeningocele diagnosis was present in
86% of individuals served in the clinic (n = 758
total clinic participants). Other documented diag-
noses were lipomyelomeningocele, meningocele,
and fatty filum. In addition, the data demonstrated
the diverse population that attends the SB clinic
at Texas Children’s Hospital/Baylor College of
Medicine (TCH/BCM). While 52% of participants
were female, ethnically 52% of individuals served
were Latino. The sample also included 9% Black,
4% multiracial, 3% Asian, and 1% of individuals who
identified as “other.” Many of these individuals dis-
closed being recent immigrants who had resided in
the US for only a couple of years or less. Therefore, to
facilitate communication, a Spanish-speaking inter-
preter was scheduled for each clinic, as many families
were limited in English proficiency.

3.2. EMR customization

The SB clinic was the first clinic within the enter-
prise (the largest pediatric hospital system in the
nation) to rollout the use of the EMR’s SDOH activ-
ity. The EMR was leveraged through the systematic
use of the SDES, which allowed data entry based
on predefined categories and conditions. The SDES
not only permitted standardization of NSBPR reg-
istry data entry and collection, but also allowed easier
reporting back of the SDOH discrete data and more
efficient cross-care coordination and telemedicine
appointments. The SDOH activity and wheel was
implemented in the EMR on April 2, 2022, and fully
operational on all individuals in the multidisciplinary
SB program by April 5, 2022.

The SB multidisciplinary clinic at TCH/BCM
meets weekly and members of the team, including SB
physicians, nurses, care coordinators, clinic staff, and
social workers, review the individuals scheduled for
team clinic prior to their appointments. The SDOH
wheel (Fig. 3) was prepopulated based on the social
worker’s clinical documentation. The wheel for each
patient was reviewed in this pre-clinic meeting with
the team in order to plan to address needs where
risk had been identified at the past visit and in the
interim since the individual was last evaluated by the
SB multidisciplinary team. During these safety hud-
dle meetings and through care coordination efforts,
an EMR visual SDOH wheel was useful in address-
ing adverse social determinants (e.g., food insecurity
concerns, transportation needs, immigration related
requirements).

3.3. Immigration and social work

The care providers paired with social work
addressed the identified SDOH risks in the SB mul-
tidisciplinary clinic. Post-clinic, the social worker
followed up on the documented SDOH to ensure
that attempts had been made to address the needs.
When food insecurity was identified as a need, the
phone number for the family’s local food pantry was
provided. If transportation was an identified need,
a referral could be placed and education provided
for medical transport through public insurance when
appropriate. Often immigration and asylum related
issues were at the forefront of the SDOH issues,
and the clinic social worker (who had specialized
knowledge in this area) was able to counsel the
families in appropriate steps and directions for assis-
tance. Frequently, this prompted physician-initiated
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Fig. 3. The Social Determinants of Health wheel is a part of the
electronic medical record’s SDOH activity. The color-coded risk
classifications help clinicians identify social disparities, streamline
localization of resources, and assist in care coordination for face-
to-face or telehealth follow-up as appropriate.

documentation for legal purposes. In summary, the
SDOH activity and wheel supplied care providers
with an additional means to document, increase
awareness, and most importantly, address adverse
SDOH that were identified among families served.

4. Discussion

In a way, all medicine is social medicine, as the
late psychiatrist Leon Eisenberg noted, and the call
for health care professionals to address SDOH in clin-
ical practice is greater now than ever before. In order
to improve outcomes and ameliorate inequities, it is
crucial for care providers to better understand and
address a family’s social circumstances [35]. Knowl-
edge of SDOH can help connect families to essential
community-based resources, facilitate care coordi-
nation services, and guide clinical decision-making
[36]. On a broader scale, states may use SDOH
information to inform QI and program evaluation ini-
tiatives, provide data for surveillance efforts, and help
develop evidence-based public health policy [36].
As EMR utilization has globalized, this workflow
and EMR customization are provided in the hopes
of aiding the upscaling of this SDOH mitigation-
related intervention across other SB clinics in the
service of immigrant and asylum-seeking families
[37]. The presented framework can assist in the care
and advocacy of displaced populations both in the
US and potentially abroad. An international perspec-

tive is relevant given the globalization of the use of
EPIC® throughout Europe, Latin America, and other
regions. For example, EPIC® is used throughout the
United Kingdom, Norway, Denmark, and Finland
[38, 39]. As diverse populations continue to immi-
grate to Europe, addressing SDOH will be crucial
in improving the overall wellbeing of these vulnera-
ble populations. SDOH include many factors such as
income, education, immigration, etc., all of which are
important to address in clinical medicine everywhere
[40].

The US Department of Health and Human Ser-
vices’ Healthy People 2020 initiative underscored
the importance of addressing SDOH by advocating
for the creation of “social and physical environments
that promote good health for all” [21]. Under this
charter, social and physical determinants include lan-
guage, culture, and access to health care services and
schools, as well as limited exposure to deleterious
social norms, physical barriers, and hazards [41].
Therefore, there is a link between SDOH and the
well-documented health disparities among minority
populations [21]. The SDOH framework encom-
passes four categories of interrelating factors: 1)
socioeconomic circumstances, 2) psychosocial fac-
tors, 3) political, economic, and cultural drivers, and
4) neighborhood environment [42, 43].

In accordance with the American Academy of
Pediatrics’ Policy Statement on Pediatricians and
Public Health, when optimizing the health of a
nation’s children, “Pediatricians and their public
health colleagues are important actors in addressing
the social determinants of health” and greater collab-
oration “ha[s] the potential to improve individual- and
population-level child health outcomes” [5]. More-
over, when advocating for comprehensive change, it
is helpful to consistently apply a framework that oper-
ates at the family, practice, and community levels, to
effectively address SDOH in clinical practice.

4.1. Family level

At the family level, care providers encounter
patients facing multiple barriers, and each family’s
struggles may not be obvious [44]. System-
atic collection of SDOH data that includes both
individual-level data reported by the family as well as
community-level data regarding characteristics about
the neighborhood where the family resides (e.g.,
geocoding) is important and is the next level of inter-
vention for this program [45]. One future goal is to
make these data more easily available to the team
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Table 1
Activities in support of best practice in addressing social determinants of health through social prescriptions among individuals living with

spina bifida

Activity Resource(s)

Refer families to local resources by zip code. www.findhelp.org
Refer families to local Family-to-Family Health Information Centers (F2Fs),

federally funded centers that support families of children with complex
needs.

www.familyvoices.org/lfpp/f2fs

Refer families to Family Voices, a national organization that provides support
to families of children with medical complexity to improve health care
services and policies for children.

www.familyvoices.org

Utilize the American Academy of Pediatrics’ Social Determinants of Health
Screening Resources hub for information and tools on screening, referral,
and follow-up for social determinants of health.

www.aap.org/en/patient-care/screening-technical-
assistance-and-resource-center/screening-resource-
library/social-determinants-of-health

Utilize the PRAPARE Implementation and Action Toolkit to guide
implementation, data collection, and responses to social determinants of
health.

www.prapare.org/prapare-toolkit

Connect with the Root Cause Coalition, a national network of organizations
resolved to reverse and end the systemic root causes of health inequities
through cross-sector partnerships.

www.rootcausecoalition.org

Connect with Health Leads, an innovation hub that works both locally and
nationally to build partnerships with health systems, to integrate programs
that connect people to essential resources such as food, heat, and housing.

www.healthleadsusa.org

Forge a partnership with the Catalyst Center, a national resource hub that
promotes universal, continuous, and affordable coverage for all children
with medical complexity.

www.ciswh.org/project/the-catalyst-center

Obtain quality improvement training and resources on meaningful use of
electronic medical records (e.g., Institute for Healthcare Improvement).

www.ihi.org
www.ama-assn.org

Consider health system investment in Unite Us, cross-sector collaboration
software that integrates into existing workflows, screens patients for social
needs, and connects patients to community resources.

www.uniteus.com

to help facilitate relevant screenings, resource refer-
ral, care coordination, and clinical decision making,
with the goal of ultimately enhancing patient care
[45]. The continued application of automated systems
that use SDOH data to prompt action (e.g., clini-
cal decision support tools, EMR pop-up reminders
for services) is accelerating efforts to engage in
“social prescribing” by helping providers connect
families with resources within and beyond the health
system (Table 1). Continual enhancement of the
use of resources including community-based support
groups, employment agencies, and advocacy organi-
zations is essential. Previous studies have shown that
addressing these social challenges and then further
referring families to support resources builds upon
individuals’ strength and resilience [44].

4.2. Practice level

A growing body of literature suggest that precur-
sors to poor outcomes may be best conceptualized
through a “three-hit” model for a significant seg-
ment of the SB population [15]. Whereas the first
two “hits” are experienced prenatally (i.e., neu-
ral tube lesion and its environmental exposure to

amniotic fluid), the third “hit” may involve com-
binations of additional genetic and/or nongenetic
exposures, such as unfavorable SDOH. Thus, at
the practice level, care providers can offer cultur-
ally sensitive care strategies. These strategies have
included providing high quality interpreter services,
providing families with parking and/or transporta-
tion coverage for appointments, extending clinics
through telemedicine appointments, and locating pri-
mary care clinics close to where patients reside [30].
The creation of a family advisory council helped to
ensure that care is accessible and responsive to the
families’ needs [44, 46]. In cases of hard-to-reach
families, approaches such as patient tracking and
individual SB case managers have also been effec-
tive to mitigate the negative impact of the “third hit”
[44].

4.3. Community level

At the community level, care providers have begun
to expand their activities from the clinic and work
upstream by engaging in public health advocacy and
policy work. Advocacy is accomplished by establish-
ing multi-stakeholder, community-wide partnerships

www.uniteus.com
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with local schools, non-profits, and/or faith-based
organizations. Working alongside those in public
health who are already engaged in SDOH work has
helped to catalyze these efforts [44]. Care providers
can also use SDOH data collected in the clinical set-
ting as a starting point towards advocacy. Not only
can care providers create organizations to support
social causes of concern, but also the health sys-
tem and family advisory councils themselves can be
understood as part of the solution in their work [44,
46]. To date, community engagement has served as a
tool in which care providers can bring about change
and community-level shifts. It is important to track
deeply rooted challenges and to use self-reflexivity
about one’s own biases to increase overall health [44].
Thus far, from a unique standing in the community,
awareness has been raised about the adverse impacts
of SDOH on wellbeing, encouraging broader policy
action in partnership with the Spina Bifida Associa-
tion that strives for high quality and equitable health
care nationally.

4.4. Safe handoffs and social prescribing for
community resources

In this practice, a preclinic safety huddle meeting
is conducted as part of the quality model for con-
tinuous improvement. The safety huddle discussion
centers around safe handoff practices and previously
collected clinical and SDOH-screening data [47, 48].
All patients coming to clinic that day are discussed,
SDOH-related needs are identified, and a care plan
is implemented ahead of clinic. In this way, practical
steps are taken to buttress safe handoffs across the
multidisciplinary team and to address SDOH chal-
lenges.

Caring for individuals with dignity, respect, and
an open mind can help to establish a relationship
built on trust. This foundation is critical for patients
to feel comfortable disclosing sensitive social chal-
lenges, with the overarching goal of finding solutions
through shared decision-making [44]. Addressing
SDOH in clinic with an approach that is rooted in
structural humility has been key. It is important that
providers are aware of the power hierarchies that exist
in medicine to ensure that families feel comfortable
in expressing their needs [49]. Collaborating along-
side communities is foundational to social medicine
[50]. Lastly, knowing about local referral assets in
the community that address various SDOH, includ-
ing immigration or asylum-related resources, can
help immensely in supporting displaced populations.

Social prescribing through QI methods has been
shown to bring about much success since it involves
connecting immigrant families with resources such as
employment agencies and local women’s groups and
resources [51, 52]. This approach extends beyond a
patient’s biomedical needs, with the goal of improv-
ing their overall wellbeing and quality of life [44].

4.5. Limitations

This report should be viewed within the context
of the following limitations. The designed work-
flow leveraged significantly the social work and
nurse team available to the SB program; how-
ever, institutions where social work is not a part
of the multidisciplinary team may be limited in
their ability to fully implement all components of
the designed workflow. The project was conducted
after the COVID-19 pandemic when technology had
been already optimized to utilize telemedicine visits
to provide follow-up. Therefore, institutions where
telemedicine for care coordination or follow-up has
not been initiated would have a difficult time employ-
ing this workflow completely. Another significant
limitation is that no statistical analysis of related cor-
relations is presented currently, as this brief report
is meant to be a qualitative description of the QI
project. Despite obtaining informal feedback during
the implementation period, a formal survey from the
providers was not collected. Given the above limita-
tions, future investigational directions would include
pursuing a more systematically randomized approach
to assigning social work care coordination to measure
the degree of improvement in care provision and the
feasibility for upscaling social prescribing in other
settings.

5. Conclusion

A mounting body of literature suggests that precur-
sors to poor outcomes may be best conceptualized
through a “three-hit” model for a significant seg-
ment of the SB population. While these SDOH
can be difficult to address in current workflow
and medical documentation systems, they represent
areas of medicine where improvements are impact-
ful. Utilizing QI methodology, a pathway for EMR
customization was established to identify and help
address SDOH through social prescriptions among
a group of diverse individuals with SB. Customizing
the EMR to support an efficient workflow to address
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SDOH is feasible and can support the provision of
quality and equitable health care for immigrant and
medically complex populations at home and possibly
abroad.
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