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Abstract: Unaddressed health-related social needs (HRSNs) and parental mental health needs in an
infant’s environment can negatively affect their health outcomes. This study examines the challenges
and potential technological solutions for addressing these needs in the neonatal intensive care unit
(NICU) setting and beyond. In all, 22 semistructured interviews were conducted with members of
the NICU care team and other relevant stakeholders, based on an interpretive description approach.
The participants were selected from three safety net hospitals in the U.S. with level IV NICUs. The
challenges identified include navigating the multitude of burdens families in the NICU experience,
resource constraints within and beyond the health system, a lack of streamlined or consistent pro-
cesses, no closed-loop referrals to track status and outcomes, and gaps in support postdischarge.
Opportunities for leveraging technology to facilitate screening and referral include automating screen-
ing, initiating risk-based referrals, using remote check-ins, facilitating resource navigation, tracking
referrals, and providing language support. However, technological implementations should avoid
perpetuating disparities and consider potential privacy or data-sharing concerns. Although advances
in technological health tools alone cannot address all the challenges, they have the potential to offer
dynamic tools to support the healthcare setting in identifying and addressing the unique needs and
circumstances of each family in the NICU.

Keywords: social determinants of health; health-related social needs; parental mental health; neonatal
intensive care unit; mobile health technology; social work; infant health; infant development

1. Introduction

Health-related social needs (HRSNs) encompass adverse socioeconomic factors that
can affect health outcomes, including issues such as food insecurity, housing instability,
limited access to transportation, and unemployment. Unaddressed HRSNs can lead to
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decreased access to and utilization of needed healthcare services, which in turn negatively
impact health outcomes [1–6].

The admission of infants to the neonatal intensive care unit (NICU) is known to
be associated with HRSNs and adverse parental mental health. In particular, income,
race/ethnicity, and insurance status have been associated with preterm birth, neonatal
abstinence syndrome, and readmissions [7–10]. Unaddressed HRSNs in the early stages of
life also increase the likelihood of the early onset of chronic health conditions, developmental
delays, and poorer academic performances [11–13]. Consequently, infants admitted to the
NICU are disproportionately affected by HRSNs and adverse health outcomes, which may
have lifelong implications [14–16]. In addition, around 40% of parents with infants admitted
to the NICU experience clinically significant symptoms of depression or anxiety [17], as well
as high rates of posttraumatic stress disorder after NICU discharge [18]. Untreated mental
health disorders in parents are further associated with adverse infant health outcomes and
decreased parent–infant bonding [19–21]. Thus, addressing the HRSNs and mental health of
families with infants in the NICU may have a significant impact on infant health outcomes.

Although the American Academy of Pediatrics advocates for universal HRSN screen-
ing within the pediatric setting and encourages collaborations with community-based
organizations [22], the current implementation of these practices in NICUs across the
U.S. remains sparse. Only about 1 in 4 NICUs in the U.S. currently have a standardized
HRSN screening process [23,24]. While most multidisciplinary NICU teams include social
workers, their wide range of responsibilities to help families cope in the NICU may limit
their bandwidth to thoroughly screen for and address HRSNs or parental mental health
needs [16]. Other known challenges in addressing these needs in the NICU include per-
ceptions of a lack of validated and/or standardized screening tools, inadequate training,
limited resources to address identified needs, and difficulties integrating practices into
existing workflows [16,23,25–27]. Caregiver-related factors can pose additional challenges
to interventions, such as the competing demands of caring for a medically complex child,
difficulties navigating resources and applying for benefits, language barriers, and concerns
about stigma or discrimination [27–29].

The utilization of advanced digital tools may help facilitate the process of identifying
and addressing HRSNs and parental mental health needs to the benefit of healthcare staff,
patients, and caregivers. For example, there have been attempts to apply natural language
processing to extract and categorize HRSNs from unstructured clinical notes to improve
documentation [30,31]. Previous studies have also found that electronic screeners and
resource directories can reduce the burden on staff, mitigate potential biases, and improve
efficiency, screening rates, and resource connection [27,28,32].

While the potential of using digital tools to improve community resource referrals has
been explored [33], the unique conditions and challenges in the NICU require further explo-
ration to understand how technology can aid interventions for complex needs. To bridge
this gap, this study aims to (1) explore the current processes and challenges encountered by
the NICU care team in identifying and addressing HRSNs or parental mental health needs
and (2) identify ideas and considerations for using technology to aid HRSN and mental
health interventions.

2. Materials and Methods
2.1. Study Design

This study adopted an interpretive description (ID) approach utilizing purposeful sam-
pling, concurrent data collection and analysis, and inductive coding [34]. The ID methodology
was selected for its exploratory nature, allowing a deeper understanding of a phenomenon
within its context. It aims to generate relevant knowledge that is directly applicable to clinical
settings [35]. Semistructured stakeholder interviews were conducted to achieve three main
objectives: (1) explore the existing screening and referral processes for addressing the HRSNs
and mental health needs of families with infants in the NICU; (2) investigate the challenges
experienced by the NICU care team in these processes; and (3) assess the potential of tech-
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nology, as perceived by the NICU care team and other relevant stakeholders, in addressing
these challenges. The Institutional Review Board at Stanford University determined this study
(Protocol #69405) to be exempt from Human Subject Research.

2.2. Research Setting

Interviews were conducted at three sites: the Children’s Hospital of Philadelphia
(CHOP), PA; the Cincinnati Children’s Hospital Medical Center (CCHMC), OH; and the
Lucile Packard Children’s Hospital (LPCH), CA. All three hospitals are safety net providers
with level IV NICUs in their respective regions. As safety net providers, these hospitals
provide services regardless of insurance status or ability to pay. Consequently, they serve
a substantial number of uninsured and low-income populations, making them strategic
places to understand the impact of HRSNs on families with NICU infants. As level IV
NICUs provide care to infants with the most severe conditions, challenges at the selected
sites are likely to reflect the needs of the most medically and socially vulnerable populations.
The NICUs at CHOP, CCHMC, and LPCH consist of 95, 93, and 40 beds, respectively, and
provide family-centered care, considering parents to be essential to the health and well-
being of their infants. Parents are actively encouraged to visit the NICU and participate in
the care of their baby. The interviews were first conducted at CHOP, and the findings were
subsequently cross-validated at CCHMC and LPCH to identify common themes.

2.3. Participants

We approached staff at each of the three sites, who assisted in identifying individuals
with roles directly involved in screening or providing services for HRSNs or mental health
to families of infants admitted to the NICU. At the end of each interview, the participants
were asked to recommend others who might be able to provide additional insights. In-
terview participants consisted of members of the NICU care team and key stakeholders,
such as the high-risk infant follow-up team, physician-leaders engaged in policy imple-
mentation related to addressing HRSNs and establishing community partnerships, and
representatives of community organizations.

2.4. Data Collection

Initial prompt questions were generated for each role, exploring the current screening
and referral processes for HRSNs and mental health needs, challenges in the existing
processes, and the perceived potential or concerns about the use of technology to facilitate
these processes (see Appendix A). The questions were designed to be open-ended, and
specific items were iteratively added or adapted to account for insights from previous
interviews. All the interviews were conducted virtually, recorded with consent, and
transcribed verbatim.

2.5. Data Analysis

Thematic analysis of the transcripts was performed using ATLAS.ti Windows (Version
23.2.3) and ATLAS.ti Web (Version 5.11.1) [36], employing an inductive coding approach.
Codes were identified, reviewed, and categorized to generate common themes. To enhance
data validity, two researchers independently analyzed the data to limit bias and to help
establish intercoder reliability (investigator triangulation), and the findings underwent
review by established experts in the field (expert triangulation) [37]. The interviews were
conducted until thematic saturation was achieved and no new themes emerged upon
analyzing additional interviews.

3. Results

In total, 22 individuals were interviewed, including 12 participants associated with
CHOP, 5 associated with CCHMC, and 5 associated with LPCH. The roles and range in
years of experience of the interview participants are detailed in Table 1. The analysis
of the interview data revealed five overarching themes encompassing the challenges in
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addressing HRSNs and parental mental health needs in the NICU. Table 2 presents the
major themes and associated quotes from participants.

Table 1. Participant characteristics.

Institutions

CHOP 1 (n = 12) CCHMC 2 (n = 5) LPCH 3 (n = 5)

Roles/Job descriptions (years in practice) *

NICU care team:

• Social worker (1–24)
• Psychologist (1–14)
• Neonatologist (8–11)
• Care manager (4–6)

Other stakeholders:

• Physician-researcher (8–19)
• High-risk infant follow-up physician (5–7)
• Program manager (community health, public health, maternal care) (12–16)
• Clinical research/resource mapping coordinator (1–3)

1 Children’s Hospital of Philadelphia; 2 Cincinnati Children’s Hospital Medical Center; 3 Lucile Packard Children’s
Hospital at Stanford. * Some participants hold more than one role.

Table 2. Major themes and quotes from semistructured interviews.

Major Themes Quotes

Screening with
meaningful follow-up

“We screen for everything even if we don’t have a perfect solution because even if we can’t do
anything about it, we are at least able to better understand that person and where that person is
coming from. And maybe we can’t find them stable housing, but we can help them with [...] other
things that might make the needs that they have less stressful.” (NICU social worker)

Standardizing and
streamlining the
processes

“Needs or issues that arose within a NICU hospitalization [are documented] into the paperwork that
families get discharged with. That hopefully then makes it to the primary care provider. [...] But you
can already start to see that if you are dependent on documentation and a paper trail for families’
issues, there’s obviously gaps that emerge in terms of what we’ve discovered or worked on during
the NICU and how that makes it into a primary care provider’s ability to continue to be aware of
that.” (Physician-researcher)
“Some of the screening measures I think aren’t validated to a NICU population [...] Certainly, parents
who have a baby, there’s a certain level of anxiety, a little stress, depression that might come with that.
You know, baby blues plus postpartum depression. But in the NICU, I mean, it’s a given, right? [...]
Are you sleeping? Well, of course NICU parents are not sleeping, right? They’re concerned about
their baby.” (NICU psychologist)

Burdens resulting from the
NICU experience

“What I’ve come to recognize as our parents are overburdened with a great amount of information,
and their brains are in crisis and are in fight or flight so to expect to kind of go in initially asking all of
these heavy questions, when their primary concern is just the safety of their baby. Or just kind of
asking them what their primary concern is, helps with the Maslow hierarchy of needs, like whatever
they feel is most important in this time is kind of the approach we need to have versus kind of our
own plan that we would like to have our own agenda per se.” (NICU social worker)
“Not everybody is here between 8:00 and 6:00. You know, people are working. They have families.
You know, they may not be able to be here during working hours or during the weekdays. And we
would miss that population. And if you think about it, those folks who are busy like that probably
have a higher risk, right? Because they’re trying to juggle being at the hospital, working, other
children. So you know that already puts them in the category of, you know, stressed.”
(NICU psychologist)
“The problem, of course, is that these families are in crisis, right? We tell them medical information
and they don’t absorb it at all, like the next day you have to tell them the same thing again. And it’s
just because they’re so stressed, they can’t remember it. Which is a benefit of having something
digital, because then if they do find a moment when they are a little bit more calm and can deal with
something they can go back to it.” (Neonatologist)
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Table 2. Cont.

Major Themes Quotes

Maintaining support and
closing the loop

“We refer families to services all the time and have no idea what happened, no idea if they were
connected, no idea if they got the service. And one of the things we’re trying to think about is, if a
family comes in and they’re food insecure, for example, they need help with food resources and we
connect them for SNAP issues, they apply for SNAP, and get food from the food pantries. How do
we prevent them from two months later coming back and they’re still food insecure?” (Program
Manager Community Health)
“There’s usually a gap because a lot of the time social workers and providers aren’t going to make
contact with the family until their first follow-up appointment. So if they’re being followed by
neurology but they discharge and their first neurology appointment isn’t for three months, then
they’re going to go that three months without really having anybody.” (NICU social worker)

Expectations and
reliance on the family

“I do try to still have some expectations of accountability for some of our families, because we can
easily enable a lot sometimes and provide and provide to the point the child’s almost ready for
discharge and there’s kind of this expectation of like, ‘Well, where am I gonna get my formula?
Where am I going to get my diapers?’ [...] So we try to have a balance between assisting at this time
of crisis for them, as well as still expecting some responsibility towards providing things for their
child within reason.” (NICU social worker)
“Sometimes I’m able to follow up [with the family] and know that they’ve utilized these resources.
Otherwise, sometimes I just make the referrals and then it’s up to the family if they’re going to follow
through with them or ultimately use them.” (NICU social worker)

3.1. Screening

The participants mentioned how certain needs are challenging to address in the NICU
setting, specifically mental health and housing issues. Limited resources, long wait times,
eligibility constraints, and limited insurance coverage often hinder families from accessing
the necessary support. The lack of resources raises a dilemma: whether to screen for needs
if those needs cannot be appropriately addressed. Those who advocated for screening
only when meaningful follow-up support was available argued that it was the fairest and
most ethical approach. They believed that uncovering needs without meaningful action
could lead to stigmatization and harm to the families. On the other hand, participants in
favor of screening for needs, regardless of resource availability, argued that even if social
workers could not address the needs directly, they could still provide strategies or initial
steps for the families or adjust their care. One social worker commented that such screening
allowed them “to better understand that person and where that person is coming from”.
The participants also emphasized that social workers and care teams must be aware of a
family’s housing situation to ensure a safe discharge from the NICU. Additionally, being
aware of families’ needs has broader implications for informing policy and partnerships to
address these needs. However, most participants did acknowledge that it is a challenge to
screen for needs without the resources to respond to them adequately.

None of the institutions had a hospital-wide standardized screening protocol for
HRSNs or mental health needs. This is mainly due to concerns about privacy, stigma,
capacity, and lack of resources, resulting in significant discrepancies in screening approaches
across different hospital settings. Also, all the needs were not always assessed during the
initial psychosocial assessment to avoid information overload. Instead, topics related
to complex infant care and urgent needs were given priority. Additionally, needs may
be documented only in the parent or infant’s electronic health record (EHR), resulting
in a disjointed documentation of needs. For example, HRSNs and mental health needs
identified during prenatal care are often not included in the infant’s EHR. Within the NICU,
variability exists in what parental needs are recorded in the infant’s EHR and the level of
detail included. Social workers and psychologists are especially cautious when entering
information about a caregiver’s mental health needs into an infant’s EHR. The current
approaches lead to significant lapses in the transfer of information across the healthcare
system taking care of maternal–infant dyads during this critical phase (e.g., obstetrics,
NICU, psychiatry, high-risk infant follow-up, and primary care). Consequently, when
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families encounter other parts of the healthcare system, redundant screening efforts may
occur, resulting in screening fatigue and maldistribution of resources that are duplicative
for some and lacking or ineffective for others.

The timing of screening for HRSNs and mental health as well as the selection of
appropriate screening tools pose challenges in the context of the NICU. The optimal
time for screening can be complex, as needs are dynamic rather than static, and families
may already be overwhelmed by the hospitalization of their infant. As described by one
social worker, “parents are overburdened with a great amount of information. . . when
their primary concern is just the safety of their baby.” In terms of parental mental health
screening, there are concerns that the existing screening tools may not be suitable, given
differing baseline levels as a result of the NICU experience. One NICU psychologist noted
that caregivers in the NICU are expected to have “a certain level of anxiety, a little stress,
[and] depression”. While increasing screening for and monitoring of evolving needs could
be beneficial, this approach also raises concerns about additional burdens on social workers
and families in the NICU. Participants also had different perspectives on the utilization
of screening tools versus direct inquiry, where families are simply asked whether they
have any needs or require assistance. While the latter approach could potentially mitigate
the unintended consequences of comprehensive screenings, such as fear of stigma and
judgment, validated tools allow for a more standardized approach.

3.2. Referrals and Care Coordination

A common issue is that no automated systems are in place to track referrals made,
and closed-loop referrals are often lacking. As a community health program manager
stated, “we refer families to services all the time and have no idea what happened”. In most
cases, social workers depend on check-in conversations at the bedside to learn whether the
family followed up with referrals, qualified for services, or received resources. There are
some exceptions where social workers would contact an organization to receive updates
or have established collaborations that involve frequent data exchanges between both
sides. Nevertheless, maintaining these closed-loop communications is difficult as many
different organizations are involved, and putting more (administrative) burden on these
organizations and the social workers should be avoided.

Moreover, not all families can be consistently present in person—particularly on
weekdays during work hours—for staff to effectively identify needs or follow-up. Families
could face multiple barriers that may prevent frequent visits, such as juggling multiple jobs,
caring for their other children, or long travel distances/lack of transportation. Consequently,
these families could miss out on important check-ins and have needs that are compounded
by their infant’s hospitalization.

The transition to home from the NICU and the postdischarge period can be highly
challenging for families, and they often need additional support and assistance in nav-
igating resources. This situation presents a challenge for NICU social workers. On the
one hand, they may strive to offer as much assistance as possible and, on the other hand,
encourage or rely on families to seek out resources more independently. Per one social
worker, after discharge from the NICU, “there’s usually a gap because a lot of the time
social workers and providers aren’t going to make contact with the family until their first
follow-up appointment.” Moreover, the level of support provided in the pediatric outpa-
tient setting, particularly for parental mental health needs, is often not as comprehensive
as what was provided in the NICU. Families need to assume more responsibility to seek
and access resources themselves, which can be challenging during this transitional phase.
In particular, non-English-speaking families encounter many difficulties in finding and
applying for resources independently.
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3.3. Use of Technology

The current process of addressing HRSNs and parental mental health needs in the
NICUs across sites is shown in Figure 1, along with the variation in practices among the
sites and the common challenges identified by participants.
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In relation to the challenges, many participants highlighted the potential benefits of
technology in increasing screening rates, improving triage efficiency, and reducing the
burden on providers. However, this requires the identification of appropriate validated
tools and methods that facilitate timely support for higher-risk families. Automated referral
systems and resource mapping have the potential to enhance families’ awareness and access
to eligible resources and also aid in appointment scheduling. Digital platforms further offer
opportunities for accessing credible health education, providing hospital-specific informa-
tion, fostering peer-to-peer support, and facilitating communication between providers
and patients—particularly in providing needed support after NICU discharge. Finally,
some participants indicated that technology could help reduce language barriers overall,
particularly for resource provision.

The participants also discussed the impact of increasing reliance on technology, par-
ticularly for underresourced populations. Some were concerned about the possibility of
perpetuating disparities for those without smartphones or internet access. For mental
health services, some providers commented on a potential increase in access with the
availability of virtual consultations. Lastly, considerations about privacy and data-sharing
were mentioned, particularly considering how and what patient data should be reasonably
shared with other providers and community organizations if information-sharing becomes
more automated. Comments included the need to ensure that automated referrals do
not reduce resource eligibility and that documentation cannot be used against patients.
Usability must also be considered to ensure that designs improve efficiency and do not add
to the burden of families.

4. Discussion

Given the importance of addressing HRSNs and parental mental health needs, it is
essential to continue improving screening and referral practices, particularly in the NICU
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setting where families tend to have a higher risk of unmet needs, and any existing unmet
needs may be exacerbated during a NICU stay [28,38]. Moreover, as preterm birth rates
and subsequent NICU hospitalizations are more prevalent among low-income populations,
enhancing screening and referral practices in the NICU becomes crucial for effectively
addressing the unmet needs of these vulnerable groups [38].

The existing literature brings attention to the importance of HRSN and parental mental
health screening in the NICU setting and provides assessments of current and possible
approaches. Building upon this, our study identified specific challenges with addressing
these needs in the NICU and continuing after discharge, as perceived by key stakeholders
of the care team. As similarly voiced by the participants in our study, one perspective
comments on the compounding effects of HRSNs on families with an infant in the NICU
and emphasizes the need for clinicians to support families after discharge [39]. Also, in
concordance with our findings, other studies have found that HRSNs were not consistently
assessed in NICUs across the U.S. despite the fact that most clinical leaders believed it to
be beneficial [23,24]. However, efforts have been made to demonstrate that standardized
screening in the NICU is possible [16], and our study contributes by adding considerations
for the use of digital tools in this process.

Leveraging technology in the screening and referral process can potentially address
the unintended consequences of direct face-to-face screening. Firstly, electronic screening
can be completed by families in a comfortable and private environment, mitigating the
barriers and stigma associated with discussing sensitive issues in person. Secondly, elec-
tronic screening of a family’s unmet needs may reduce the burden on social workers and
care providers, allowing them to effectively identify areas of concern that require timely
attention or intervention. Thirdly, integrating electronic screeners directly with the EHR
can further improve the documentation of HRSNs and mental health needs, ensuring that
identified needs are communicated effectively and seamlessly across different healthcare
settings. Fourthly, resource availability can be improved by streamlining and standardizing
the referral processes for unmet HRSNs and parental mental health needs. Implement-
ing an automatic triaging system facilitates seamless connections between families and
resources, making the support process more efficient. For example, participants expressed
the importance of having a tiered approach for mental health risk assessments. Screening
through technology allows for the automatic flagging of the risk-based positive results,
timely referral to a social worker, and if appropriate, to a psychologist based on the severity
of the needs. Finally, implementing a closed-loop system holds significant potential in effi-
ciently tracking referrals, ensuring that families receive the necessary support and offering
valuable insights into the challenges faced by families when following up with referrals.

Technology may also mitigate the challenges faced by families who cannot regularly
be at the bedside in the NICU. Through technology, more regular check-ins can occur,
gaining insights into the developing needs and the state of referrals, even when physical
presence is not possible. Offering support groups virtually could help lower barriers to
participation. This way, families can connect, share experiences, and provide support,
even if they cannot attend in-person meetings. Additionally, technology can facilitate the
connection between families and their infants in the NICU through video feeds and other
virtual communication tools.

Technology could provide a comprehensive overview of the available resources to
support families in navigating resources independently during and after the NICU hospital-
ization. By offering families access to this overview through a user-friendly platform, they
can be enabled to explore resources at their convenience while also reducing the likelihood
of information getting lost, as might happen with a paper-based list. Furthermore, the
overview could be enhanced by making it more organized and personalized. For example,
the platform could indicate the eligibility criteria for the resources and whether they will
need prior authorization from or be covered by their insurance. This can mitigate the
burden and confusion that accompanies navigating resources and provides a smoother
transition out of the NICU.
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Other potentials of technology include offering screenings and guidance for resources
in multiple languages and providing education resources related to the NICU stay and
the potential development of HRSNs and mental health needs during this period. By
presenting validated information on a platform, families can access reliable and trustworthy
content instead of needing to search for it themselves and possibly finding inaccurate
information online.

Despite all these potential advantages of leveraging technology, certain challenges
remain regarding where and how HRSNs and parental mental health needs should be
documented and the willingness of families to disclose needs. Similarly, improved screen-
ing strategies must also account for resource availability, patient priority, and readiness.
Although closed-loop referrals have been successfully implemented on a smaller scale,
integrating them into the wider referral system presents challenges that need careful consid-
eration. One of the primary concerns is data sharing and privacy issues, as the exchange of
information between prenatal clinics, NICUs, primary care clinics, and community-based
organizations requires the careful handling of sensitive information. In addition, managing
the data and effectively coordinating the referral process may add significant administrative
burdens at all levels. To overcome these challenges, further research is needed to identify
optimal strategies for implementing a closed-loop system in the NICU setting, including
providing different levels of access to information granted by the user.

The limited availability of certain resources emerged as a significant challenge during
the interviews, which is well documented in the literature as well [40,41]. Technology
cannot solve these underlying issues. However, it could facilitate a triage approach, where
only high-risk individuals are seen immediately by a specialist, such as those experiencing
a mental health crisis. Screening can enable early identification and intervention before sit-
uations worsen, reducing the number of individuals requiring urgent specialized care [42].
Furthermore, screening for difficult-to-address needs can highlight service gaps; drive
advocacy for additional staffing resources, such as psychologists in the NICU; and fos-
ter stronger partnerships with community-based organizations with necessary resources,
which might help mitigate resource availability issues in the future [40].

When addressing the barriers faced in the NICU in addressing HRSNs and mental
health needs by leveraging technology, significant considerations should be made to ensure
the effectiveness and equity of the approach. This includes ensuring that the families in
greatest need are reached. Although the smartphone ownership rate among U.S. adults
reached 85% in 2021, the proportion lowers to three in four for those with a household
income under $30,000 or who only completed high school or less [43]. Factors such as tech
savviness, health literacy, and language should also be considered to avoid unintentionally
perpetuating disparities or leaving people out.

This study includes some limitations. The iterative approach to data collection utilized
in this study allowed for a focused exploration of relevant areas, enhanced the reliability
of the results, and facilitated the identification of gaps and emerging themes. However,
because the three sites included in this study were all major hospitals with level IV NICUs
that had some system in place to address HRSNs and mental health needs, smaller hospitals
with fewer resources may face additional challenges that are not described in this study. As
the level of access to risk-appropriate perinatal care contributes to disparities in neonatal
outcomes [44], further studies are needed to better understand the perinatal experience of
high-risk populations at lower-level hospitals and the challenges in providing perinatal care
at these sites. In addition, this study only included the perspectives of care providers and
researchers. Perspectives from the caregivers of infants in the NICU may shed additional
insights on barriers to care, particularly as digital tools become more prevalent.

5. Conclusions

Addressing adverse infant outcomes resulting from HRSNs and mental health needs
within families is of crucial importance due to their potential lifelong implications. The
NICU setting offers a unique opportunity to reach these families and address their needs.
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Therefore, it is important to support the NICU care team in identifying and addressing
these needs while finding ways to mitigate their challenges. The growing recognition of
the importance of addressing HRSNs and mental health needs to improve health outcomes
has led to significant advances in clinical approaches in recent years. However, the current
approach to addressing these needs remains fragmented and lacks a systematic framework
for the implementation of effective screening and referral practices.

Technology can serve as a promising tool in supporting the progress toward address-
ing unmet needs and improving infant health outcomes. To fully realize the potential
benefits of technological interventions within the NICU setting, future research needs to
investigate their effectiveness and ensure a family-centered approach. The perspectives of
the population intended to benefit from these interventions (e.g., parents, guardians, and
community partners) should be explored. Engaging the community, particularly the most
vulnerable and disadvantaged groups, will provide insight into how the use of technol-
ogy can be prevented from being seen as burdensome. Additionally, the feasibility and
efficiency should be thoroughly investigated.
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Appendix A Appendix A

General Questions:

• Can you describe your roles/responsibilities as a ______?
• What do you think are the main challenges to addressing HRSNs/parental mental

health needs in (your role/setting)?
• How do you feel about assessing needs that you might not be able to help the family

with, for example, housing?
• Do you think standardized screening for (HRSNs/mental health) should be imple-

mented? Why or why not?
• How do you find out about the needs that the families might have? How do you

coordinate or communicate identified needs to (other departments or specialties within
the health system/community-based organizations)?

• How commonly are HRSN and parental mental health needs identified in (your
setting)? What are some of the main HRSNs or mental health needs you see?

• How are needs documented (e.g., in the infant’s chart)?
• How are resources and support provided once needs are identified?

o Is there any follow-up during the following visits? If so, how is that accomplished?

• Are there any challenges with families that do not have English as their first language?
• What do you think are the potential roles of technology in reducing the challenges

of identifying, addressing, or coordinating the care of HRSN and parental mental
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health within the NICU and after discharge? Or do you have any concerns about how
technology is being/may be used in this process?

• Do you know those in other roles who we might be able to talk to to learn more about
NICU families’ experiences with (HRSN/parental mental health needs)?

• Is there anything we haven’t discussed that you would like to add?

NICU Social Worker Questions:

• What HRSN or mental health needs do you assess for when you meet families?

o Do all social workers conduct assessments in the same way or is there variability
in how this is accomplished?

o How do you learn about any new/developing needs families might have after
the initial visit?

• If you make a referral where a family has to contact a community-based organization
or service themselves, how do you obtain insight into the status of the referral?

• After discharge from the NICU, do families still reach out to you for support in
navigating resources?

o Do you have contact with the social worker that will be the next point of contact
for the family?

o Are there any difficulties families face after discharge that you are aware of?

• Are there any difficulties providing information about referrals to families, and do
you know of any issues families face getting connected with organizations/services?

NICU Psychologist Questions:

• How are parental mental health needs identified in the NICU? Does the social worker
or do you screen for this?

o Are families universally screened?
o Are any specific tools used?
o When is the initial screening and are there any follow-up screenings?

• How many of the NICU families do you typically meet? Are you able to meet all the
families that need it?

o If not all, how do you decide who is seen?
o Is anything offered to families that you do not meet?

• Do you always meet with families in person or is there also a possibility for families to
meet online?

• What happens at discharge? Are you still able to provide support for families or refer
them to other mental health support programs?

o Do you encounter any issues connecting families with outpatient mental
health services?

• How closely do you work together with the social worker?

o How much information is available to you about the HRSNs of a family?

Neonatologist Questions:

• In your role, how do you usually hear about any health-related social needs or parental
mental health needs for your patients? Do you usually hear about them from other
NICU staff or do families often talk about these concerns in your interactions with
them as well?

• Is there a formal moment where information is exchanged within the NICU staff about
the HRSN or mental health needs of a family or infant?

Questions for Other Roles:

• How does the support from social workers in the inpatient setting (e.g., NICU/PICU)
compare to that of the outpatient setting?

• What proportion of NICU graduates are seen in the high-risk infant follow-up
(HRIF) clinic?
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o What is the interval for HRIF visits?
o What age are patients seen until or does it vary?

• Does any HRSN or parental mental health screening take place during HRIF?
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