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Abstract

Background: Health care administrators must establish and promote effective partnerships with community
agencies to address social determinants of health, including reducing exposure of infants and young children to
chronic stress. Because infants’ experiences are inextricably tied to their caregivers, an important target for
mitigating “toxic” stress exposure in early childhood is through reducing parents’ experiences of chronic stress in
addition to protecting children from direct experiences of harm such as physical or sexual abuse. Conducting
screening to identify when children are exposed to early life adversity is a first step; connecting families to needed
support services is an essential component to addressing identified challenges. This paper presents the
methodology of a three-year study of health care systems innovations designed to engage and support parents of
infants to prevent and mitigate children’s toxic stress exposures.

Methods: Key study features included: 1) multi-component study in five U.S. communities and nine pediatric health
care clinics and the families they serve, 2) a developmental evaluation approach to describe how innovations are
experienced over time at three levels—community systems, pediatric providers, and families, and 3) rapid cycle
feedback conducted with communities, clinics and families to co-interpret data and findings. Data sources included:
1) focus groups and interviews with community stakeholders, clinic staff, and families, 2) electronic health record
and Medicaid services data extracted to assess health care quality, utilization, and financial impact, and 3) clinic-
recruitment of 908 parents of infants in a longitudinal survey. Results. The sample is briefly characterized based on
responses to the enrollment phase of the parent survey.

Conclusions: We discuss the study design elements’ contribution to generating evidence needed by innovators,
communities, and clinics to modify and sustain investments in these innovations to prevent or mitigate the effects
of exposure to toxic stress on young children.
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Background
Health care screening and referring families to resources
are critical roles for pediatric health care practices to
consider as part of addressing social determinants of
health (SDoH). Social determinants of health are the
conditions or circumstances in which people are born,
grow, live, work, and age, and the wider set of forces and
systems shaping the conditions of daily life [1, 2]. This
includes social, cultural, economic, and political forces
that contribute to health disparities [3]. During the first
post-natal year, these social determinants may help or
hinder families’ access to services and could play a
significant part in parents’ experience of strain [4, 5].
Infants can experience much of the same social stress
and its impact as their parents. Poverty, inadequate food
or nutrition, or exposure to violence, for example, can
prompt a physiological stress response, primarily indi-
cated in the amount of cortisol that is produced and for
how long [6]. Infants may also be impacted by chronic
stress through the relationship with their parents; devel-
opmentally supportive parenting can help buffer children
from stress by promoting children’s early development
[7]. The term “toxic stress” is used to refer to the strong,
frequent, or prolonged activation of the body’s stress
response systems in infants while not being buffered by
protection from a supportive adult [8]. Protective factors
including supportive relationships, and access to basic
needs such as high-quality food and transportation, can
mitigate chronic stressors and promote resilience. These
positive childhood experiences in the face of adversity
have been shown to independently predict adult health
[9]. Assessing parent experiences of stress and burden
can ensure timely access to services and promote child
health. The American Academy of Pediatrics and the
American Academy of Family Physicians are just two of
the professional practice organizations in the U.S. that
underscore pediatric and family health care providers’
role in addressing the social needs of families [10, 11].
Because the origins of stress are multi-faceted and

multi-determined, reducing the development of toxic
stress through enhancing protective factors must also be
multi-systemic. One challenge facing pediatric health
care is the effective integration of screening for families’
social needs, referring to services (such as food banks or
housing) and facilitating family access to services. Child
health practitioners and managers frequently endorse
recommendations for screening, however, they also
report that community services (e.g. early childhood
behavioral health) are often limited or unavailable and
therefore are reluctant to implement screening guide-
lines [12, 13]. Health care providers also do not typically
have the capacity, nor the financial model including staff
roles and time necessary to monitor the available service
array in their community. The impact of innovations in

health care to prevent or mitigate toxic stress in children
is therefore influenced by the available service con-
tinuum and effective partnership across health care and
community-based services.
Latino families are even more disenfranchised from

health care and therefore more likely to have less access
to referral and formal support networks. Child health in-
surance programs have extended well-child and illness
care to millions of uninsured families throughout the
U.S. [14], making more apparent the many unaddressed
physical health and social needs they face. Latino fam-
ilies in the U.S. have the highest uninsured rates, com-
pared to other racial or ethnic groups, with only 49%
reporting insurance coverage in 2017 [15]. As a marker
of socioeconomic adversity, lack of health insurance
often co-occurs with other social needs including inse-
cure housing and food [16, 17]. There is evidence that
accessing health and economic supports decreased from
2015 to 2018 among Latino families [18]. Public charge
rules that were adopted in 2019 also created a chilling
effect that further reduced Latino families’ enrollment in
benefits.
In this paper, we describe a study that triangulates

three important perspectives (community systems,
health care clinics, and families) on strategies for
promoting child health through bolstered partnerships
between health care and early childhood systems to sup-
port families of infants. Participating health clinics serve
predominantly Latino families. The study is designed to
examine two approaches to pediatric health innovations
that are being implemented in the U.S. to prevent and
mitigate conditions related to exposure to early child-
hood adversity and the lack of protective factors. This
study documents systems change, healthcare provider
behavior, and family engagement with health and com-
munity services in relation to health and stress outcomes
over time. Our theory of change asserts that the effects
of these innovations are first at the systems level, influ-
encing collaboration, provider behavior and family
engagement efforts. Strengthening these systems thus
provides families with increased supports for both con-
crete and health needs. This in turn increases parent
sense of agency, prompting behavioral changes that pro-
mote child health and well-being.
Developmental Understanding and Legal Collaboration

for Everyone (DULCE; 19) and Improving Screening,
Connections with Families, and Referral Networks (I-
SCRN; 20) are two approaches designed to increase the
pediatric care provider’s role in strengthening family
supports by identifying family needs in areas of SDoH
and referring and linking families to resources. Both
innovations involve: screening during health care visits; a
multidisciplinary team; enhanced conversations with
families about child development, maternal depression,
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and SDoH; and collaboration with a local system of care.
DULCE was developed, implemented and tested in a
randomized control trial of 330 parents of infants in
Boston, showing that the intervention accelerated family
access to concrete resources and that participants were
more likely to complete their 6-month immunizations
by age 8 months and less likely to have visited the emer-
gency department by age 6months [19]. DULCE embeds
a family specialist to work in tandem with pediatricians
and families during the first 6 months of preventive
health care visits, and also uses a legal partnership ap-
proach. The legal partners provide: training and support
for the family specialist around screening for legal issues
associated with social determinants of health, legal infor-
mation, and referrals for families for legal intake if
appropriate. Attorneys also participate in a weekly care
planning meeting for families and can provide immedi-
ate legal advice and represent families in court. DULCE
was implemented in seven of the nine clinics in our
study.
The American Academy of Pediatrics’ (AAP) I-SCRN

is a quality improvement collaborative to support
pediatric primary care practices in the implementation
of effective processes for screening, discussion, referral,
and follow-up of child development, autism spectrum
disorder (ASD), maternal depression, and social determi-
nants of health [20, 21]. I-SCRN was implemented in
two of the nine study clinics. Practices participated in I-
SCRN over 1 year with other collaborative members and
the AAP, involving virtual and in-person learning oppor-
tunities, in-clinic practice teams centered on early child-
hood screening, and a continuous quality improvement
process based on monthly chart reviews and surveys
[21]. Using the monthly chart reviews (10 per month per
clinic for well-child visits at 9, 18, and 30months)
among 19 participating practices, significant increases in
screenings conducted were observed, as well as the pro-
portion of visits where child development, ASD, mater-
nal depression, and SDoH were discussed, and referrals
for developmental and maternal depression services were
made [21].
The two clinic innovations by design promote access

to services that are difficult for the most stressed,
marginalized populations to access while beneficial for
women and children across socio-economic circum-
stances. Clinics can both refer families directly to
services and leverage centralized referral systems like
Help Me Grow (HMG) that build on existing commu-
nity resources to develop a comprehensive network of
early childhood services in a community [22]. The HMG
model includes a centralized access point (e.g. call cen-
ter), family and community outreach, child health care
provider outreach, and referral tracking. Help Me Grow
was available to four of the five study communities.

Study overview
This paper describes a developmental evaluation study
using mixed methods to understand the experiences of
five communities, nine health care clinics, and 908 fam-
ilies in the implementation of two healthcare/early child-
hood systems innovations to promote resilience and
reduce stress in the child’s family during the first year of
life. The study’s evaluation strategy is rooted in preven-
tion science and incorporates two approaches critical for
evaluating innovation. The first approach is an articula-
tion of the multiple levels at which an innovation oper-
ates, including documenting the variance between the
intended versus actual implementation experienced by
stakeholders. Second, because outcomes are rarely
driven by single causes, it is important to document the
paths of theoretically meaningful mediators of outcomes
[23]. This evaluation plan developed for the study high-
lights multiple levels (community systems, clinics, and
families) and pathways at which the innovations operate
through the project design, measurement, and analysis
strategy. We capture change over the time period of the
study using a developmental evaluation approach [24, 25].
Focus groups and interviews (qualitative methodology)
with parents, clinic staff, and early childhood community
leaders complemented parent longitudinal survey inter-
views and electronic health records extracted for the
study.
Figure 1 illustrates the evaluation’s focus on rapid-

cycle feedback and co-interpretation approaches that are
part of the developmental evaluation approach. This
model, adapted from a synthesized member checking
methodology for qualitative research, captures evolution
of the health innovations and the communities in which
they are embedded [26].

Methods
The five communities in the study were chosen from a lar-
ger set of communities engaging in an early childhood sys-
tems transformation effort in 2018, The Early Childhood
Learning and Innovation Network for Communities (EC-
LINC; https://cssp.org/our-work/project/early-childhood-
learning-and-innovation-network-for-communities/) led by
the Center for the Study of Social Policy (CSSP). Participat-
ing communities in EC-LINC bring together early
childhood brokering or hub organization with specific com-
munity partners to strengthen systems and services to bet-
ter meet the needs of families with young children. In 2018,
there were 10 EC-LINC communities. Those in the study
were chosen because of their interest in strengthening how
they partnered with health care systems to promote family
protective factors. During this time, pediatric health care
clinics within each community also self-selected and re-
ceived resources to implement DULCE or I-SCRN as part
of program developers’ larger efforts to implement the
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models. Clinics that opted in to DULCE or I-SCRN in the
communities were then approached to participate in the
study. DULCE clinics were recruited by the research team
and CSSP, and interested I-SCRN clinics responded to a
recruitment flyer distributed by the research team and the
AAP. The final sample included nine clinics—seven imple-
menting DULCE and two implementing I-SCRN. All study
procedures were approved by the University of Chicago
Social Services Administration-Chapin Hall Institutional
Review Board (IRB).
We describe each data collection method next,

beginning with qualitative data collection methods
across various stakeholder groups over time and then
transitioning to quantitative methods including elec-
tronic health record extraction and longitudinal survey
methods. For the quantitative data collection with fam-
ilies, community-based Field Interviewers completed
the interviews (see Family Longitudinal Interviews
section). For qualitative interviews and focus groups,
data collection was conducted by a research team led
by the PhD-level qualitative study lead. Interviews and
focus groups were conducted in English, Spanish and
in one community Haitian-Creole, and lasted 45 to 90
min and were audiotaped and transcribed. Table 1
describes the levels of primary data collected, data
sources, methods, and number of participants per time
point. Data were collected in each of 3 years (2018–
2020) of the study. In 2018, interviews and focus
groups were conducted with national leadership of the
three innovations, EC-LINC leadership in the five com-
munities, and leaders of the clinic innovation teams. We
commenced family longitudinal interviews in March 2018
completing the final longitudinal interviews with families
in February 2020. In 2019, we focused data collection at
the community and clinic levels.

National Innovations
Interviews were completed with 16 of the DULCE, I-
SCRN and HMG national teams members (N = 16). The
interviews centered on three topics: (1) lessons learned
about support clinic innovation; (2) the conceptual ap-
proach to addressing toxic stress and family engagement;
and (3) emerging challenges and opportunities for the
field. The purpose of this investigation was to under-
stand the innovation model and implementation plans at
the outset of the study in 2018.

Community Systems
Multiple levels of community-level data were collected
to understand each community’s early childhood service
system. First, we conducted telephone interviews with
1–2 EC-LINC leadership staff per community (n = 11).
EC-LINC leaders were asked about the vision for early
childhood-healthcare partnerships and lessons learned
from DULCE and I-SCRN implementation and from
supporting Help Me Grow as a centralized referral
network.
We then conducted focus groups with community ser-

vice providers (n = 36) recruited by the early childhood
organizations such as mental and behavioral health pro-
viders, child care and early education providers, home
visiting providers, regional centers, and public health de-
partments. The focus groups inquired about approaches
to mitigating toxic stress, healthcare-early childhood
partnerships, policies and practices related to screening
and referral for social determinations of health, and fam-
ily engagement strategies.
To understand family perspective, we asked the early

childhood organizations and providers to nominate and
invite parents or caregivers who could speak to experi-
ences accessing early childhood services to a focus group.

Fig. 1 Developmental Evaluation Approach
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We conducted 8 focus groups (4 in English and 4 in Spanish)
with a total of 58 parents/caregivers. Parents/caregivers had
diverse experiences with the early childhood and healthcare
systems (participation in home visiting, healthy pregnancy
programs, or as community leaders). The 90-min focus
groups inquired about experiences with community pro-
viders and pediatric primary care in their community.
Finally, we partnered with one participating state to

understand the role of Help Me Grow in facilitating the
referral network and bridging health care and community-
based services for families. The purpose was to learn from
HMG staff, community providers, health care providers,
and families about their experiences with the roles of
HMG as a centralized early childhood referral system.
Three HMG affiliate locations responded to a request
for applications and were selected for geographic

representation and diversity in the number of years of
HMG implementation. Within the three communities
(two urban, one rural/suburban), we conducted 45-min
telephone interviews with HMG staff and health care
providers (n = 11). We conducted 3 English and 2 Span-
ish focus groups with families (n = 17), and 3 focus
groups with community providers (n = 24). Focus
groups were 60 min and asked about perceptions of fa-
cilitators and barriers to participating in the centralized
referral system and critical opportunities to strengthen
referral pathways in each community. Healthcare pro-
vider interviews also centered on these topics.

Pediatric Health care clinics
We collected data from three groups at each clinic: (1)
innovation team members (DULCE or I-SCRN), (2)

Table 1 Data collected at the national, community system, pediatric healthcare clinic, and family levels

Levels and Data Sources Sample Description Methodf No. of participants by time
pointg

T1 T2 T3

2018 2019 2020g

National Innovations National leadership of DULCE, I-SCRN and HMG innovations I 16

Community Systems

Early Childhood Lead Organizations EC-LINC Leadership in each community I 11

Community Service Providers Mental health, child care/early education, home visiting, and
public health providersa

FG 39

Families Parents or caregivers with early childhood service experiences
(e.g. home visiting, early intervention)a

FG 58

Centralized Referral Study A sample of three community Help Me Grow (HMG affiliatesb

Help Me Grow Staff Leadership staff within each HMG affiliate FG 13

Community Service Providers Mental health, child care/early education, home visiting, or
public health services providers that referred families to HMGb

FG 24

Healthcare Providers Pediatric providers that referred families to HMG I 11

Families Parents/caregivers who had utilized HMGb within the past
six months

FG 17

Pediatric Healthcare Clinics

Innovation teams DULCE and I-SCRN team membersc I 54

Clinicians Health care staff providing clinical services, regardless of being
involved in the DULCE or I-SCRN innovationsd

S 63

Families Parents/caregivers who received pediatric health care services
at each clinic within the past year

FG 110

Families (n = 908) Parents of newborns age 2 to 24 weeks who received pediatric
health care services at each clinice

SI 888h

(98%)
764
(84%)

707
(78%)

aCommunity service providers were nominated for focus groups by the early childhood lead organization; families with experience accessing early childhood
services were nominated for interviews by either the early childhood lead organization or community service providers
bHMG affiliates (n = 3) were selected based on geographic diversity (2 urban and 1 rural community) and years of HMG implementation in response to a request
for applications. Community service providers, healthcare providers, and families with recent referral experiences with HMG were nominated by HMG staff
cIncludes the physician or nurse practitioner innovation champion, DULCE family specialist (as applicable), DULCE legal partner (as applicable), DULCE early
childhood lead (as applicable), social worker(s), clinic administrator, and in some clinics behavioral health leadership
dIncludes physicians, pediatricians, nurse staff, medical assistants, and physician assistants
e908 families were recruited from the 9 participating health clinics by study field interviewers February 1, 2018-May 31, 2019
fI Interview, FG Focus group, S Survey, SI Survey Interview. Family focus groups were conducted in both English and Spanish (15 total English FGs and 13 total
Spanish FGs)
gTime points refer to data collection as planned and may not precisely match calendar years of data completion
hFor family survey interviews, T1, T2 and T3 are infant age 2 weeks-6 months (T1), 7–11 months (T2), and 12–15 months, with at least 30 days between interviews
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clinicians, and (3) families. Innovation team members
(n = 54) were interviewed in 2018 to gain perspective
about early experiences with implementation. The inter-
views asked about core innovation components, oppor-
tunities, and barriers to integrating SDoH screening into
the practice’s standard of care. Participants included the
physician or nurse practitioner “champion,” trained fam-
ily specialists, social workers, clinic administrators, and
other team members supporting implementation. In
2019, we surveyed a broader group of clinic staff. We in-
vited staff at each clinic (physicians, pediatricians, nurse
staff, medical assistants and physician assistants) to
complete an online survey, resulting in 63 completed
surveys. The survey was designed to measure clinician
attitudes and practices related to early childhood health-
care services, screening, and perceptions of occupational
burnout (see Table 1 for the measures used).
Finally, we asked clinic innovation team members and

early childhood organizations to nominate parents/care-
givers to be invited to a 90-min focus group. Reflecting
the languages preferred by families served by the clinics,
we conducted 7 focus groups in English and 8 focus
groups in Spanish with 110 total participants and at least
one focus group conducted at each clinic. Focus groups
asked about experiences with screening and referral for
social needs in the clinic setting, and interactions with
community providers following referrals.

Family Longitudinal Interviews
Aiming to enroll 110 parents/caregivers of infants per
clinic, we recruited 908 parents/caregivers to participate
in three in-person survey interviews before their infant’s
2-year birthday (92% of recruitment goal). The first
interview was conducted when infants were 2 weeks to
6 months of age, followed by midpoint and final inter-
views at infant age 7–11 months and 12–15months, re-
spectively. After the initial interview, each follow-up
interview was scheduled to allow a period of no fewer
than 30 days between interview waves.
Recruitment was facilitated through close collaboration

with clinics, and conducted by 12 community-based field
interviewers. Field interviewers were bicultural and fluent
in English and Spanish and in one community: Haitian-
Creole. Recruitment strategies were discussed, reviewed,
and refined collaboratively with clinics throughout the
study time period to accommodate clinic flow and patient
protection. Early challenges in recruiting families led to
highly effective collaborative decisions. Recruitment
techniques included waiting room recruitment (field inter-
viewers approached families in the waiting room), warm
hand-offs from clinic staff to the field interviewer, clinic
staff introducing the study to parents by phone followed
by field interviewer phone contact, and texting parents.

Field interviewers used study-issued surface notebooks for
all communication and data collection with families.
Data sharing agreements enabled collaboration be-

tween researchers and clinic staff and between clinics
and field interviewers. The study included extensive field
interviewer supervision by a bilingual and bicultural re-
searcher using real-time information and data about
contact attempts and interview completion rates with
parents to support field interviewers in reaching their
recruitment and retention goals. Supervision also ad-
dressed the challenges experienced by Field Interviewers
when engaging with caregivers and their infants to main-
tain boundaries. Field interviewers also were provided
monthly summaries of their progress-towards-goals
based on the targeted recruitment number, also discussed
during monthly individual supervision. Study retention was
84% at midpoint, and 78% at the final interview (Table 1).

Family longitudinal interview survey measures
Table 2 presents the measures set administered with
parents/caregivers. Interviews included a group of estab-
lished and newly developed measures of five areas of
family experiences: (1) the home and neighborhood
environment, (2) parent adverse childhood experiences,
(3) resilience and personal mastery, (4) parenting, and
(5) access to social support and resources. Measures
were selected to provide a snapshot of comprehensive
household and environmental risk and protective factors
in infancy among families receiving pediatric care in
participating clinics. The study will use this snapshot to
examine how clinic engagement and support for
impacted families entering pediatric care with diverse
constellations of strengths and needs. Among the mea-
sures assessed at enrollment, we collected parents’ report
of Adverse Childhood Experiences (ACEs), using the
expanded scale developed by the Center for Youth Well-
ness [33]. Though primarily interested in current house-
hold and environmental circumstances, caregiver ACEs
are associated with factors directly impacting the child’s
environment, including caregiver mental health, sub-
stance use, and relational well-being and were therefore
important to capture as part of the overall assessment of
the household. Licenses were obtained as required for
use of six study instruments (see Table 2).

Electronic Health records
The study used electronic health record (EHR) and Me-
dicaid administrative data to examine trends in quality
of care, health care utilization and financial impact of
the innovations. Outcomes assessed include: health care
quality (adherence to immunization and well-child visit
schedules; developmental, maternal depression, and lead
screening; and continuity of care); ambulatory care-
sensitive hospitalizations; avoidable Emergency
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Table 2 Family longitudinal and clinic staff survey measures

Measure Construct Description

Family Measures

Home and Neighborhood Environments

Safe Environment for Every Kid–Parent
Questionnaire (SEEK™) [27]

Environmental Safety 14-item screening tool used by child healthcare professionals for
identifying psychosocial risk factors. Validated among pediatric primary
care populations [28–30].

Housing Quality Scale [31] Perception of housing
quality

5-item self-report scale of housing quality including physical condition
of current housing. Reliability of this measure was established by devel-
opers; reliability confirmed and validity established through pilot test-
ing in this study.

Housing Instability Index [32] Housing stability 10-item self-report scale assessing instability over the previous 6
months, including items related to eviction, difficulty paying for hous-
ing, and transiency. Reliability of this measure was established by de-
velopers; reliability confirmed and validity established through pilot
testing in this study.

Neighborhood Disorder Scale [31] Neighborhood safety
climate

5-item self-report assessing perceptions of neighborhood disorder (e.g.
drug use, graffiti, loitering, and buildings in disrepair). Reliability of this
measure was established by developers; reliability confirmed and valid-
ity established through pilot testing in this study.

Neighborhood Danger Scale [31] Perception of
neighborhood safety

5-item self-report scale measuring perception of safety at home at
night, on neighborhood stress during the day, and on neighborhood
stress at night. Reliability of this measure was established by devel-
opers; reliability confirmed and validity established through pilot test-
ing in this study.

Experiences of Life Stressors

Center for Youth Wellness–Adverse
Childhood Experiences Youth Version
(adapted) [33]

Caregiver experiences of
childhood adversity

19-item self-report tool measuring childhood experience with stressful
live events such as physical, emotional, and sexual abuse, physical and
emotional neglect, household dysfunction, parental incarceration or
death, and. Longitudinal studies are currently working to establish val-
idity and reliability for this tool. Results reported in the current study
are twelve of the nineteen total items that were asked of caregivers
during the first interview.

Functional Impact of Life Events for Parents
(FITS-P) [34]

Functional impact of
exposure to toxic stress

4-item binary self-report scale assessing caregiver functional impact
resulting from exposure to toxic stress, developed and validated for
this study.

Experiences of Resilience and Personal Mastery

Connor-Davidson Resilience Scale (CD-RISC)
[35]

Resilience 25-item Likert self-report scale of resilience widely used across service
systems and populations with established psychometric properties in-
cluding test-retest and internal consistency reliability, and convergent,
and divergent validity with a wide breadth of established measures.

Pearlin Mastery Scale [36] Parental mastery 7-item Likert self-report scale assessing individual mastery defined as
the extent to which individuals perceive their life as under their own
control. This scale assesses beliefs about mastery over current circum-
stances, future possibilities, and ability to solve problems independ-
ently. This scale has established internal consistency and test-retest
reliability, and correlations with other scales and variables [36–38].

Parenting Experiences

Infant Development Questionnaire (IDQ) [39] Infant development
knowledge

15-item binary-response self-report measure of maternal knowledge of
infant development. Psychometric properties of this measure have not
been established.

Parental Stress Scale (PSS) [40] Parenting stress 18-item Likert self-report measure of stress in parenting. Psychometric
properties for this scale are robust, suggesting that the scale has suffi-
cient internal consistency reliability, convergent validity with other par-
enting stress measures, and divergent and predictive validity.

Parenting Interactions with Children:
Checklist of Observations Linked to
Outcomes (PICCOLO) [7]

Development-ally
supportive parenting
behaviors

29-item brief observational measure of four positive parenting
practices: affection, responsiveness, encouragement, and teaching. This
tool has been shown to be reliable and valid for use with parents [41]

Child Health and Development

Brief Infant-Toddler Social and Emotional Child social-emotional 42-item self-report screening tool for identifying child social-emotional
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Department (ED) visits; and urgent care use among chil-
dren served in the participating clinics. These data were
used to analyze Medicaid spending on service use (recom-
mended preventive versus urgent care/hospitalization) to in-
form the cost value of the innovations. We extracted the

EHR and Medicaid data for all children age birth to two
served in the participating study clinics from January 1, 2014
(corresponding with implementation of the Affordable Care
Act) to February 29, 2020 (corresponding to study end). For
each outcome using these data, analyses compare children’s

Table 2 Family longitudinal and clinic staff survey measures (Continued)

Measure Construct Description

Assessment (BITSEA) [42] development and behavioral problems and delays among children ages 12 through
36 months of age. The BITSEA is a well-established tool with robust
psychometric properties, including excellent test-retest reliability, con-
current and predictive and discriminant validity and acceptable specifi-
city [43].

National Survey of Children’s Health
(Adapted) [44]

Child health status The NSCH is designed to produce national and state-level data on the
physical and emotional health of children 0–17 years old in the United
States. Number of items vary due to response but estimated average
time for collection of data per survey is 2.5 h. Psychometric information
is generally not available for the 14-month wave, but is for the 24- and
36- month waves.

Access to Social Support and Resources

Health Families Parenting Inventory
Mobilizing Resources Subscale [45]

Caregiver ability to access
and use community
resources

5-item Likert subscale of the 63-item self-report measuring assessing
parenting domains. Assesses caregiver ability to access and use com-
munity and societal resources. The full scale has well-established psy-
chometric properties, including construct validity, internal consistency
reliability, and promising results related to sensitivity to change [46].

DULCE Social Connectedness [19] Social connections in the
community

2-item self-report scale assessing caregiver access to emergency care
and support when needed. Psychometric properties of this scale have
not been tested [19]..

Early Head Start Community-Based Partner
Measure [47]

Use/access to community-
based services

A subset of items adapted from the 36-month exit interview con-
ducted by Mathematica Policy Research, Inc. and the U.S. DHHS Ad-
ministration on Children, Youth, and Families as part of the 2001 Early
Head Start Evaluation. While not psychometrically validated, this meas-
ure provides an established means of inquiring about connection to a
variety of community-based family support programs.

Help Me Grow Protective Factors Survey
(adapted) [47]

Protective factors 10-item self-report measure of caregiver knowledge of child needs,
perceived access to support, and functional and relational coping. We
pilot tested this measure for this study and established construct valid-
ity and internal consistency reliability (α = .93).

Patient Engagement with Clinic

Clinic Inclusivity and Regard for Parents Scale
(CIRP)

Inclusion in primary care
decisions

11-item self-report Likert scale assessing parenting perceptions of en-
gagement and inclusion in healthcare decision-making for their chil-
dren. The CIRP was developed and pilot tested for this study. We
established construct validity as well as internal consistency reliability
(α = .93).

Parent Patient Activation Measure (PPAM)
[48]

Caregiver activation in
pediatric primary care

13-item self-report Likert scale that measures healthcare activation – or
ability to manage a child’s health and healthcare. The PPAM was devel-
oped based on the Patient Activation Measure [49], which has well-
established psychometric properties of internal consistency and test-
retest reliability, criterion and construct validity.

Clinic Staff Measures

Maslach Burnout Inventory, Human Services
Survey for Medical Personnel© [50]

Professional burnout 50-item scale derived from the Human Services Survey for Medical
Personnel assessing degree of emotional exhaustion, depersonalization,
and personal accomplishment in work. This measure is validated by
the extensive research that has been conducted for more than 35 years
with this tool.

AAP Periodic Survey of Fellows (adapted)
[51]

Screening and referral
practices to address SDoH

This national survey has collected more than 75,000 pediatrician
responses on hundreds of topics to inform policy, education, and
advocacy. This measure is validated by the extensive research that has
been conducted for more than 20 years with this tool.

Licenses were required and obtained for the following instruments: BITSEA; CD-RISC; Maslach Burnout Inventory Copyright©1981, 2016 by Christina Maslach &
Susan E. Jackson; PICCOLO; PPAM; SEEK™© University of Maryland, Baltimore 2016
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health care and ED use before and after implementation of
the innovations, as well as outcomes for children who did
and did not receive the innovations.

Results
The final sample recruited into the study included 908
parents, primarily mothers (97.6%) whose average age
was 29.5 years. Nearly two-thirds reported being in two-
parent households (married = 42.2%, domestic partner =
26.8%). Additionally, the sample was predominately
comprised of parents who reported Hispanic ethnicity
(69.2%). Children in the sample were 46.9% male. Fi-
nally, although the mean income across the sample of
$37,788 depicted a moderate income-level, income var-
ied substantially across the clinic sites. Of note, families
at six of the clinics reported average income near or
below the Federal Poverty Line for a family of 5 (FPL =
$30,170). Range of annual family income was $0 to $550,
000. The enrollment interview was completed by 98% of
the recruited sample (n = 888); 764 parents completed
the midpoint interview (84% of recruited sample), and
707 parents completed the final interview (78% of re-
cruited sample). Table 3 presents sample demographics.

Discussion
This paper describes the developmental approach used
to execute a comprehensive, multi-level investigation of
five communities and nine pediatric health care clinics
implementing approaches to bolster screening and sup-
port for families of infants to address toxic stress and so-
cial determinants of health. We used this developmental
evaluation approach to describe the early stages of
adoption of the innovations and to tell the story of the
intersecting systems essential to addressing the multi-
factorial nature of toxic stress on families with young
children. The layered community, pediatric clinic, and
family perspectives form a comprehensive view of fam-
ilies with infants and their experiences with healthcare
and community services. We used rapid-cycle feedback
and co-interpretation approaches to maintain study en-
gagement, and to elicit insight on preliminary findings
from innovation developers, community providers,
clinics, and families. This was a critical opportunity to
gather early reactions from data sources to enhance our
understanding of local context and add credibility of
findings. This also ensured that clinics could respond to
early findings to refine their service approaches.
The study answers questions about the value of social

need screening and referral systems utilizing two ap-
proaches; that of having an embedded family specialist
and legal consultation in medical practices (such as
DULCE) and the other using existing health care practi-
tioners and a multi-practice learning collaborative ap-
proach (such as I-SCRN). We do not compare the

approaches’ outcomes given the developmental nature of
their implementation, but rather we draw themes and
implications that indicate the strengths and challenges
to the implementation of each from multiple perspec-
tives. We focus on barriers and facilitators to families
connecting to and accepting services (such as early de-
velopmental interventions) as one of the significant chal-
lenges that must be addressed in the near term if the
innovations are to be successful. Our integrated study of
Help Me Grow in three communities aims to increase
understanding of the role of a centralized referral sys-
tem, such as HMG, in facilitating referrals that originate
from the increased screening and family engagement ap-
proaches occurring in pediatric health care clinics. Pri-
mary care practices are stretched thin in their efforts to
connect families to needed social services [52, 53].
The study advances policy and practices in the field of

health care and community partnerships that will help
to reduce the health implications of toxic stress exposure
and lack of protective factors in infancy and early child-
hood. There is a business case that is central to integrat-
ing innovations such as those described in this study
into pediatric health care: the potential for improved
population health and reduced system cost over the life
course, first among children—and later adolescents and
adults—a preventive service model that is intended to
shore up family access to resources early in children’s
lives so that children do not experience chronic stress
that can have health impact [54].
A strength of the study is that it was able to find com-

mon ground across five communities and nine clinics
about these approaches to evaluation. An invaluable
asset was being able to join an already established
network, Early Childhood Learning and Innovation
Network for Communities, where a commitment to
data-driven decision-making and evidence creation was
valued. While developmental evaluations of innovation
adoption, implementation, and sustainability are often
focused on single innovations [55], we believe there is
value added in bringing the same questions and ap-
proaches to multiple approaches addressing social deter-
minants of health. This paper is limited to describing the
methodological approaches; outcomes are not addressed
here but are being prepared for publication.
Health care practices considering screening and refer-

ral innovations for social needs in their medical setting
face three primary challenges. First, because there is yet
insufficient evidence that investing in innovations to
address families’ social needs and reduce toxic stress will
result in intended outcomes of improved health, in-
creased health care quality, and cost savings, implement-
ing these approaches currently requires practices to take
a significant “leap of faith.” Health care systems and
payors need the backing of rigorous research and
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Table 3 Sample description

Caregiver Characteristics

Caregiver relationship to child (n = 886) Frequency %

Mother 865 97.6

Father 12 1.4

Grandparent 3 0.3

Foster Parent 4 0.5

Legal Guardian 2 0.2

Marital Status (n = 882)

Married 372 42.2

Domestic Partnership 236 26.8

Single 244 27.7

Separated 16 1.8

Divorced 12 1.4

Widowed 2 0.2

Ethnicity (n = 887)

Hispanic 614 69.2

White (non-Hispanic) 125 14.1

Black (non-Hispanic) 106 12.0

Asian 15 1.7

American Indian or Alaskan Native 2 0.2

Middle Eastern or North African 3 0.3

Pacific Islander 3 0.3

More than one race 7 0.8

Other race 12 1.4

Mean (S.D.) Range

Caregiver age (n = 889) 29.5 (6.09) 18–55 years

Child Characteristics Mean (S.D.) Range

Child age (in months) 2.6 (1.7) 0.1–8 months

Child sex (n = 785) Frequency %

Female 417 53.1

Male 368 46.9

Household Characteristics Mean (S.D.) Range

Household size (n = 885) 5.2 (2.2) 2–20 people

Annual household income (n = 786) $37,788 (44476) $0 - $555,000

Annual household income by clinic

Clinic A (n = 60) $60,735 (41999) $0 - $180,000

Clinic B (n = 120) $29,263 (3698) $1200 - $360,000

Clinic C (n = 117) $30,991 (3467) $9000 - $360,000

Clinic D (n = 118) $22,293 (9434) $0 - $52,000

Clinic E (n = 84) $26,597 (32431) $0 - $288,000

Clinic F (n = 112) $27,340 (20375) $1200 - $16,800

Clinic G (n = 101) $78,797 (78108) $5200 - $550,000

Clinic H (n = 21) $20,517 (15787) $5688 - $84,000

Clinic I (n = 53) $4921 (46258) $500 - $200,000
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evaluation to make a business case for the models and
this is not yet possible. There is preliminary evidence of
similar models in the area of increasing families’ access
to resources and improving socio-economic circum-
stances. For example, using the WE CARE model to sys-
tematically screen and refer families to services, results
of a randomized control trial including 336 mothers in 8
community health centers showed that mothers who re-
ceived the intervention were more likely to be employed,
less likely to be homeless, and to have accessed at least
one resource compared with mothers who did not
receive the intervention [56]. Studies such as this are
promising, but more is needed to particularly under-
stand health impact. More evidence is needed about
what works best for whom and in what context, the key
ingredients to successful approaches, and the approaches
that show the most cost efficiency.
Second, health care in the U.S. does not yet have a uni-

versal administrative framework to pay providers to imple-
ment screening and the service coordination and referral
roles that accompany identifying families’ social needs. A
number of U.S. federal funding initiatives were launched
in 2016–2017 to spark innovation through the Center for
Medicare and Medicaid Innovation (CMMI). The initial
phase evaluation results show challenges in areas such as
having an adequate work force to address social needs,
lack of standardization, adequate data systems, and closing
referral loops between health care and community services
[57, 58]. Medicaid demonstration programs are testing dif-
ferent payment and delivery models that include broaden-
ing services to health-related needs such as providing
community health workers to assist families with housing,
food and income [59, 60]. The recently introduced Social
Determinants Accelerator Act of 2019 would convene a
federal inter-agency technical advisory council to identify
opportunities for state and local governments to coordin-
ate funding and administration of federal programs that
may be underutilized or unknown. These emerging ap-
proaches will provide many lessons and eventually provide
direction for more widespread adoption if positive finan-
cial and quality of care impacts are realized.
Finally, health care practices need to consider the

strengths and gaps in their partnerships with community
service providers. Linkages between health care and
community services are absent in most communities
and building these systems takes time. Our study identi-
fies social needs reported by families of infants receiving
pediatric primary care. From family interview data, we
will create profiles of families formed by common char-
acteristics in the areas of risk and resilience and assess
differences in health care engagement and longitudinal
child and family outcomes. This will help health care
stakeholders prioritize and tailor services to meet com-
mon social needs.

There are important limitations of this study. First,
generalizability to under-served populations is limited.
Black/African Americans, Asian, and indigenous people
were less represented across the clinic sites and may
have different experiences to share. Second, recruiting
families to participate in focus groups that are held at a
specific time/location was challenging. The intention
was to have larger numbers participate but interest,
feasibility with infants and young children, timing and
transportation obstacles limited the size of some groups.
Child care was provided during focus groups to facilitate
participation. Third, clinic electronic health records
(EHR) were maintained in highly disparate formats and
accessibility, making it challenging to address questions
across multiple states, communities, and clinics. While
all of the clinics had EHR, the accessibility to data, func-
tionality of the systems, documentation, and the ease of
use created significant challenges. Finally, the study con-
cluded when the children of the families were under the
age of 2. Studying families beyond infancy will permit
greater insights into the role that parent engagement
with clinics and early childhood community services play
in empowering families and whether their early experi-
ence with screening and referral services in their child’s
infancy has an enduring impact on health and wellness.

Conclusions
This study is one of the first comprehensive investiga-
tions of health innovations in primary care designed
to prevent and mitigate toxic stress. Our articulated
theory of change asserts that the effects of systems
change, provider behavior, and family engagement ef-
forts will continue to evolve and as a consequence of
this change, families will experience increased and en-
hanced health and concrete support, in turn, affecting
parent sense of agency and behavioral change that
promotes child health and well-being. As the number
of families living in stressful environmental conditions
exacerbated by poverty continues to increase in the
U.S., it is critical to develop effective methods to
mitigate the impacts of toxic stress. Crucially needed
are cost-effective supports for families that occur at
critical transition points, are driven by families, and
sustainable within the existing funding structures. The
products of the evaluation will serve as benchmark
evidence in the field and provide not only a vehicle
for clarifying approaches to reducing stress but seed a
basis for beginning to discern critical ingredients that
inform replication. Investigating how innovations arise
and impact families in pediatric primary care-
community service partnerships that provide services
to low-income as well as middle-income families al-
lows the documentation of under-told stories of fam-
ily resilience and strain to systems serving families.
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