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Objective To test the feasibility of implementing The Pittsburgh Study’s (TPS) Early Childhood Collaborative, a
population-level, community-partnered initiative to promote relational health by offering accessible preventive
parenting program options for families with young children.
Study design TPS partnered with healthcare and community agencies serving families in Allegheny County,
Pennsylvania, to enroll and screen 878 parents of 1040 children 4-years-old and under. Participants were assigned
to 1 of 4 tiered groups based on identified needs: (1) universal, (2) targeted/universal, (3) secondary/tertiary, or (4)
tertiary programs. Parents were offered choices in empirically supported parenting programs within group ranging
from texting programs to intensive home visiting. Program selection was optional. Chi-square tests were conducted
to examine the likelihood of selecting a program by group.
Results About 25% of participants were assigned to each tiered group; 78% of parents chose to enroll in a
parenting program. In general, parents with higher levels of adversity were more likely to select a parenting program
compared with those reporting less adversity, including secondary/tertiary vs targeted/universal groups (81.4% vs
72.8%), and tertiary vs universal and targeted/universal groups (83% vs 74.1% and 72.8%, respectively; P < .001).
ConclusionsOur high program enrollment rate supports the feasibility of TPS. TPS successfully engaged families
in the study by offering choices in, and optimizing accessibility to, parenting programs. TPS is highly aligned with
recent recommendations by the American Academy of Pediatrics for tiered approaches as part of a broad public
health strategy for supporting early relational health. (J Pediatr 2025;277:114396).
Trial Registration The Pittsburgh Study Early Childhood (TPS-ECC): NCT05444205.
C
hronic adversity during early childhood is a pervasive public health problem and contributes to health inequities and
childhood toxic stress.1 Factors associated with chronic adversity include structural racism and economic marginali-
zation, such as living in dangerous neighborhoods with concentrated poverty and experiencing discrimination.2 In

addition, extreme adversity (eg, abuse, homelessness) may place children at high risk for toxic stress, which may persist into
adulthood.3 Parent-child relational health may buffer the effects of adversity and prevent toxic stress.4

Empirically supported parenting programs have been shown to improve relational health for families with young children in
poverty.5 However, identification of families and parent accessibility to services persist as barriers to engagement.6 Further-
more, community-based approaches to improve health inequities have shown promising results.2,7 The American Academy
of Pediatrics (AAP) published recommendations in 2021 for a public health, community-partnered approach to promote rela-
tional health and prevent childhood toxic stress at population-level.4 The feasibility of such an approach with integrated im-
plementation across both the health care system and the community has not yet been fully studied.

The Pittsburgh Study’s Early Childhood Collaborative (TPS) is a novel population-level public health approach for
bolstering early child development via promoting relational health with supportive parenting programs. The innovative design
of TPS, which is aligned with AAP recommendations, utilizes strategies including the following: 1) partnerships with public
service systems and 2) supporting parent choice from amenu of universal, secondary, and tertiary prevention programs tailored
to family-identified strengths and challenges (see Figure 1). TPS addresses 4 barriers that have limited impacts at the individual
and population level: 1) identifying and engaging families historically marginalized based on race and income; 2) scaling up at
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AAP American Academy of Pediatrics

WIC Supplemental Nutrition Program for Women, Infants, and Children

P1 Primary Parent

P2 Second Parent

G1-Univ: Group 1 Universal Programs

G2-TargetUniv: Group 2 Targeted/Universal Programs

G3-SecTer: Group 3 Secondary/Tertiary Programs

G4-Tertiary: Group 4 Tertiary Programs

FCU Family Check-Up
low cost by leveraging existing public
service systems; 3) offering services based
on risk-stratified, tiered groups to address
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heterogeneity in barriers to relational health among families
(eg, poverty, mental health challenges, child welfare
involvement); and 4) optimizing accessibility and reducing
cost, by offering programs remotely and at locations
families already frequent, such as pediatric clinics,
Supplemental Nutrition Program for Women, Infants, and
Children (WIC), libraries, and family residences.

The current report tests the feasibility of TPS as a public
health approach closely aligned with the AAP pyramid
approach to prevent child toxic stress and promote relational
health4 by (1) examining the proportion of participants as-
signed to 4 tiered groups and (2) program selection rates
across and within groups.

Methods

Community Partnerships
An important component of the study design was establish-
ing meaningful partnerships with healthcare and community
agencies serving families with young children, particularly
families historically marginalized based on race and income.
Supplemental sTable 1 online; available at www.jpeds.com
contains details about the collaborations built with
community service providers, which formed the
foundation of TPS’ horizontal approach to study
recruitment, assessment, and program delivery.

Further, a Community Collaborative comprised of resi-
dents primarily from marginalized neighborhoods was
       Study Enrollment and Assessment

Recruitment 20-25-Minute
Survey

Survey Scored 
to Determine 

Indicated 
Programs

Figure 1. Tier-based approach to providing supportive parenting
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convened to partner with TPS to develop study materials
(eg, flyers, consent forms, newsletters) to ensure that study
methods were aligned with the priorities of the communities
TPS served. The Community Collaborative members were
initially engaged primarily via Family Centers, were trained
in human subjects research, and participated in regular meet-
ings for which they were compensated.

Study Enrollment
TPS recruitment occurred remotely and in person in Alle-
gheny County, Pennsylvania, at several locations including
a birthing hospital that accounts for 45% of all births in
the county (more than 10 000 annually), Allegheny County
WIC clinic locations serving approximately 16 000 families,
and a pediatric clinic system serving over 5000 primarily
low-income young children annually. Primary parent (P1)-
target child dyads were eligible to participate if P1 was the
legal custodian and primary caretaker of a child under 4 years
old (to allow time for program participation), resided in
Allegheny County, and were fluent in English.
A second parent (P2) could enroll in the study at the

discretion of P1. All P1s were asked if there was someone
who helped parent their child who may be interested in
participating with them. P2s had similar eligibility criteria
except for legal custody to include families with diverse care-
giver structures (eg, grandparents, father-figures). P2s were
either co-enrolled with P1s or were contacted via phone
and enrolled remotely. Further, families could enroll multiple
Tiered Groups Program Options

Group 1: Universal Programs
(no endorsed criteria)

Group 2: Targeted Universal
Programs 

(example criteria: low income,
WIC, Medicaid)

Group 3: Secondary/Tertiary
Programs 

(example criteria: depression
symptoms, low social support)

Group 4: Tertiary Programs
(example criteria: child welfare 

involvement, incarceration,
opioid use, homelessness)

Text4Baby/Bright
by Text
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Nurture Program
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Smart Beginnings

Healthy Families
America

program options to parents with young children.
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children under 4 years old. Overall, 80% of P1-child dyads
screened for eligibility enrolled in the study; 95% of screened
P2s enrolled (see Supplemental sFigure 1, online; available
at www.jpeds.com). Enrollment of the current sample
occurred June 2020 to September 2023. TPS recruitment
was ongoing at the time of this report. Study procedures
were approved by the local institutional review board.

Measurement and Tiered Groups
Participants completed 20-25-minute surveys on study iPads
or via online links to assess strengths, adversity, and risk for
toxic stress. Specifically, sociodemographics (eg, income,
teen parent status, homelessness), child health risk and well-
being (eg, preterm birth, neonatal intensive care, injuries, dif-
ficultness, problem behavior), supportive/proactive parenting,
parent well-being (eg, depressive/anxiety symptoms, opioid
use), social support, system involvement (child welfare, incar-
ceration) were assessed (see Table I for measure descriptions
and scoring procedures). Assessment constructs were selected
based on (1) established effects of the evidence-based
programs that were offered on relational health and child
psychosocial outcomes (described in Supplemental
sTable 2 online; available at www.jpeds.com) and (2) the
severity of risk for toxic stress for the parent or child.
Assessments were scored in real time using procedures in
Table I to assign parents to 1 of 4 groups characterized by
the type of programs offered: Group 1: Universal Programs
(G1-Univ), Group 2: Targeted/Universal Programs
(G2-TargetUniv), Group 3: Secondary/Tertiary Programs
(G3-SecTer), and Group 4: Tertiary Programs
(G4-Tertiary). Specifically, participants were assigned to the
highest group for which they met any eligibility criteria
outlined in Table I. For example, a parent who met low-
income criterion and no other measured adversity would be
assigned to G2-TargetUniv. A parent with elevated
depressive symptoms would be assigned to G3-SecTer if no
criteria for G4-Tertiary were met. A parent who endorsed
opioid use would be assigned to G4-Tertiary regardless of
other reported adversity.

Program Offerings
TPS sought to match services to identified family needs and
risks, with approximate alignment with the AAP prevention
pyramid recommended as a public health strategy for
population-level prevention.4 For example, TPS offered uni-
versal texting programs to families who endorsed no
measured risk factors (G1-Univ), which corresponds to level
1 of the prevention pyramid (primary prevention). Next, G2-
TargetUniv included families reporting economic challenges
but limited psychosocial adversities, and thus were offered
targeted universal programs of greater intensity than G1-
Univ, but nonetheless applicable to families in level 1 of the
prevention pyramid. Such programs included PlayReadVIP,
which has demonstrated positive outcomes for families
with low incomes facing variation in psychosocial adversities
(see Supplemental sTable 2, online; available at www.jpeds.
The Pittsburgh Study: A Tiered Model to Support Parents during
com). G3-SecTer was designed to bridge levels 2 and 3
(secondary and tertiary) of the prevention pyramid. As
such, participants in G3-SecTer were offered more
intensive targeted programs to address, and/or repair
relational health, including Family Check-Up (FCU), which
has been shown to be more efficacious in improving child
behavior for low-income families facing multiple
psychosocial adversities (see Supplemental sTable 2,
online; available at www.jpeds.com). Finally, parents
reporting the highest levels of adversity and likely toxic
stress (eg, homelessness, child welfare involvement), were
offered the most intensive home visiting programs as part
of G4-Tertiary. Supplemental sTable 2, online; available at
www.jpeds.com contains descriptions of the full menu of
programs by group.
Each program option was described in a standardized

manner to parents either in person, via phone, or via tele-
health. In addition, 1-3-minute videos developed by Nurture
Program, PlayReadVIP, and FCU about their respective pro-
grams were shared with participants when appropriate. Par-
ents were then invited to choose the program(s) that best fit
their family’s needs, or to decline programs while remaining
in the study. If P1-P2 dyads planned to participate in pro-
grams together, a family-centered approach was used by of-
fering programs to the family unit based on the parent
assigned to the highest need group. P1-P2 dyads who did
not wish to participate together were offered programs sepa-
rately based on each parent’s respective group assignment. If
participants were dissatisfied with their options and asked for
alternative programs, they were offered programs decreasing
in intensity. For example, if a participant in G3-SecTer was
not interested in PlayReadVIP or FCU and asked if there
was a less time-consuming option, they would be offered
the programs for G2-TargetUniv. Programs more intensive
than those presented were not offered, as it was not econom-
ically viable.
Moreover, because population segmentation could vary

based on child factors, participants with multiple children
enrolled were offered programs associated with the group
assignment for each child. For example, if a P1 reported
few challenges with their infant and a toddler exhibiting sig-
nificant conduct problems, TPS would offer lesser intensive
programs related to the infant and targeted programs focused
on relational health with the toddler. If intensive programs
were indicated across children, families were encouraged to
decide on a single program that would best serve their family
in an integrated way. At follow-up assessments, participants
could continue, add, or remove programs.
Lastly, each family was assigned to a Clinical Navigator for

the duration of the study. Navigators were staff with clinical
experience serving families and expertise in services available
to residents of Allegheny County. Navigators provided indi-
vidualized support for program selection and also worked
with families to obtain local resources (eg, food pantries,
diaper banks), creating a layered approach to preven-
tion services.
Early Childhood 3
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Table I. Measures used to determine tier-based groups

Measures by group
assignment Description Scoring procedure

Group 2: Universal
Low-income Self-reported categories of monthly/annual income ranges and

additional sources of financial support.
Annual household income <$30k*, WIC receipt, or Medicaid

receipt.
Teen parent Calculated using parent date of birth and date of study enrollment. Parent age < 20 years at enrollment
Birth complications Two items: (1) Was this child born at less than 37 weeks

gestation; that is, was s/he more than 3 weeks early? And (2)
Did your baby spend 4 or more nights in the NICU?

Dichotomous endorsement of either item.

Does not read with child:
Stim-Q2 (Infant, Toddler,
Preschool versions)8

The reading subscale was administered. Items used for risk
stratification: (1) Do you get to read baby or children’s books to
your baby or is your child too young for that?

Dichotomous endorsement of No, my child is still too young to
read books together.

Mild parenting challenges:
PYB/PYT9

13-item measure of parenting behavior frequency in the domains
of supportive and proactive parenting. Response scale ranged
from 1 (Not at all) to 7 (Most of the time). Items contained on
PYB vs PYT varied to be developmentally appropriate. PYB was
administered if the child was between 3 and 18 months old;
PYT was administered between 18 and 36 months old.

Mean scores <6 and >3 for supportive and proactive parenting†.

Group 3: Secondary/Tertiary
Mental health problems:

Hospitalization history
Single item: Were you ever hospitalized for a mental health
problem; that is, you stayed overnight at a hospital or other
mental health treatment facility?

Dichotomous endorsement.

Mental health problems:
Center for Epidemiologic
Studies on Depression
Scale10

20-item self-report measure of depressive symptoms. Response
scale ranged from 0 (less than 1 day in the past week) to 3 (5-
7 days in the past week).

Sum scores > 12

Mental health problems:
Generalized Anxiety
Disorder – 711

7-item self-report measure of anxiety symptoms in the past
2 weeks. Response scale ranged from 0 (not at all) to 3 (nearly
every day).

Sum scores > 9

Moderate parenting
challenges: PYB/PYT9

Measure details reported under Group 2 Universal – Moderate
Intensity qualifiers

Mean scores£3 for supportive and proactive parenting†.

Low social support:
Comprehensive Inventory
of Thriving12

3-item Support subscale. Response scale ranged from 1 (strongly
disagree) to 5 (strongly agree).

Sum scores < 7

Child injuries Single item: Since your child began living with you/came home
after birth, how many times has he/she seen a doctor or other
medical professional or visited a clinic or emergency room for
an injury? Administered if child was > 6 months old.

Responses of 3 or more times.

Child Difficultness: Infant
Characteristics
Questionnaire13

7-item Difficultness factor assessed characteristics and behaviors
that were typical for their infant. Response scale ranged from 1
to 7 with anchors varying throughout (eg, Very easy to Difficult
and Never to More than 15 times per day). Administered if child
was between 24 and 36 months old.

Sum scores³24

Group 4: Tertiary
Recent homelessness14 Assessed using 2 items: (1) What is your current type of housing?

and (2) Have you been homeless at any time in the past
2 years? By homeless, we mean that you were not living in
stable housing that you own, rent, or stay in as part of a
household.

Type of housing = Temporary housing (eg, women’s shelter,
homeless shelter) or if current homelessness or homelessness
in the past 2 years.

Service involvement Items used for risk stratification: Have you ever been contacted by
child protective services or CYF (Children Youth and Family
Services) about a child who was/is in your care? and (2) Have
you ever been incarcerated in jail or prison?

Dichotomous endorsement of either service.

Opioid use Dichotomous assessment of the use of 10 types of substances
during the last 6 months.

Endorsements of Opioids (eg, heroin, fentanyl, oxycodone, etc.)
without a prescription or other than prescribed (using more or
more often) or Buprenorphine (eg, Cizdol, Suboxone, Subutex)
or Methadone (eg, Dolophine, Methadose)

Child problem behavior: Brief
Infant Toddler Social
Emotional Assessment15

37-item problem behavior subscale assessed internalizing and
externalizing behaviors. Response scale ranged from 0 (Not
True/Rarely) to 2 (Very True/Often). Administered if child was
between 24 and 36 months old.

The instrument’s clinical cutoffs based on child sex and age at
assessment were used.

NICU, neonatal intensive care unit; PYB, Parenting Your Baby, PYT, Parenting Your Toddler.
Participants who did not endorse any measured factors used for tier-based grouping were assigned to Group 1: Universal.
*Poverty line for a family of 4 in Allegheny County in 2023.
†Scoring cutoffs for PYB/PYT were informed by published descriptive statistics9 and expertise of clinicians who used the PYB and PYT in their work with families in Allegheny County.
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Statistical Analysis
Statistical analyses were conducted to describe indicators of
feasibility; specifically, proportions of families assigned to
4

each group and the degree to which families in each group
chose to participate in a program. Differences in groups
based on sociodemographic variables and comparisons of
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program selection based on group membership were
analyzed in SPSS using likelihood-ratio chi-square tests.

Results

Participants were 878 P1s and 1045 target children. P1s were
mostly biological mothers (96.4%); 53.1% were White and
51.2% had an annual household income less than $30,000
(average between $48,012 and $54,000). Sample demo-
graphics were not representative of Allegheny County due
to oversampling of low-income families. According to the
US Census Bureau, about 75.7% of Allegheny County resi-
dents were White in 2020 and the median household income
of residents was $76,615 in 2023, with about 12.5% of resi-
dents living in poverty16 (ie, below $30,000 per year for a
family of 4). Of enrolled P1s, 187 (21.3%) enrolled a P2.
P2s were mostly biological fathers (88.2%); 66.8% were
White. Families with an enrolled P2 had an average annual
household income between $78,012 and $84,000, with
28.4% earning less than $30,000.

Of the 878 P1s, 124 (14.1%) enrolled 2 children and 20
(2.3%) enrolled 3 children in the study. Child age at enroll-
ment ranged from 0 to 53 months (average age = 8 months);
35.8% of children were enrolled before 2 weeks of age. Results
of tiered grouping showed that the proportion of P1s as-
signed to each group ranged from 23.0% assigned to G2-
TargetUniv to 29.4% G3-SecTer whereas P2 proportions
ranged from 17.1% assigned to G2-TargetUniv to 36.4% as-
signed to G1-Univ. P1 and P2 demographics by group are
shown in Table II.

In terms of barriers to relational health that determined
group assignment, annual family income under $30,000
was the most common qualifying factor for P1s and P2s
(96.7% and 52.2%, respectively) assigned to G2-
TargetUniv. In G3-SecTer, mental health problems (eg,
elevated depression or anxiety symptoms) were the most
common qualifiers for P1 and P2 (81.5% and 89.7%, respec-
tively). The most common criterion of G4-Tertiary member-
ship was child welfare involvement for P1s (60.5%) and prior
incarceration for P2s (66.7%). Supplemental sTable 3,
online; available at www.jpeds.com contains qualifying
criteria by group for P1s and P2s.

Overall, 78.0% of P1s chose to participate in a parenting
program. P1s in G3-SecTer were significantly more likely to
select a program compared with parents in G2-TargetUniv
(81.4% vs 72.8%); importantly, P1s in G4-Tertiary were
significantly more likely to choose a program than those in
G1-Univ and G2-TargetUniv (83% vs 74.1% and 72.8%,
respectively; P < .001). Comparatively, 73.5% of P2s chose
to participate in a parenting program. Program selections
by program group are presented in Supplemental sTable 4,
online; available at www.jpeds.com. Note that 21.3% of
parents in G4-Tertiary were offered a choice between Smart
Beginnings and Healthy Families America because they had
eligible newborns; otherwise, parents in G4-Tertiary were
offered the choice between Smart Beginnings and FCU.
The Pittsburgh Study: A Tiered Model to Support Parents during
Only 11.8% of P1s and 16.7% of P2s declined to partic-
ipate in a parenting program. P1s who declined programs
were less likely to receive WIC (P < .001), more likely to
be married (P < .001), less likely to identify as Black
(P < .05), and less likely to have an enrolled P2
(P < .05). Similar patterns were found for P2s who
declined programs. There were no significant differences
between P1s or P2s who declined vs selected programs
in terms of parent gender, employment status, or Latinx
identity. Lastly, 9% of P1s and 6.5% of P2s were unable
to be contacted to provide program options after
completing the survey.

Discussion

Our findings support a core component of the feasibility of
TPS as a model for supporting relational health and prevent-
ing childhood toxic stress. Specifically, a tiered model was
used to offer universal, secondary, and tertiary prevention
program options to families and acceptability was supported,
with 78% of families choosing to participate in a parenting
program. As TPS’ design is aligned with AAP recommenda-
tions for preventing toxic stress via promoting relational
health, TPS’ strategy of screening, using a tiered approach,
giving families’ choices of programs within tiers, and making
these programs accessible may provide a pathway for actual-
izing AAP’s public health strategy.4

TPS brought together several innovative strategies to pro-
mote study engagement. First, TPS’ approach leveraged es-
tablished relationships that parents had with trusted
community providers (eg, pediatric clinics, WIC offices),
which not only served as the foundation for identification
of families with young children who have been historically
marginalized, but also promoted accessibility for parents by
offering parenting programs at locations participants fre-
quented. In addition, in-home and virtual service delivery
options were offered to optimize engagement, addressing
common barriers, such as busy schedules and transportation
challenges.
Importantly, TPS strategies were especially successful in

engaging families who were offered the most intensive pro-
grams, compared with families with lower identified program
needs. This finding is especially important as families experi-
encing significant adversity are often the most difficult to
engage and retain in clinical services.17,18

Relatedly, TPS offered participants choices of parenting
programs tailored to self-identified strengths and challenges,
including the choice to decline programs while remaining
in the study. TPS’s strength-based approach19 of providing
options was designed to demonstrate respect while promoting
agency and intrinsic motivation to select a program. It must
be considered that the tailored program options did not
include the full menu of programs, thus limiting their op-
tions. However, offering intensive services to families who re-
ported many resources and few challenges would not be
economically viable.Moreover, offering light-touch programs
Early Childhood 5
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Table II. Parent 1 (P1) and Parent 2 (P1) demographics by group

P1 group proportions

P1 (n = 878)

Chi-square (df)

Group 1:
Universal

n (% sample)

Group 2: Targeted
universal

n (% sample)

Group 3: Secondary/
tertiary

n (% sample)

Group 4:
Tertiary

n (% sample)

212 (24.1%)
n (% group)

202 (23.0%)
n (% group)

258 (29.4%)
n (% group)

206 (23.5%)
n (% group)

Demographic variables*
Relationship to child†

Biological mother 206 (97.2%) 192 (95.0%) 252 (97.7%) 196 (95.1%) X2(3) = 2.53, ns
Biological father 6 (2.8%) 7 (3.5%) 5 (1.9%) 4 (1.9%) NA
Grandparent 0 (0%) 1 (0.5%) 1 (0.4%) 1 (0.5%) NA
Other (eg, adoptive parent,

parent’s partner)
0 (0%) 2 (1.0%) 0 (0%) 5 (2.4%) NA

Gender
Female 202 (95.3%) 187 (92.3%) 241 (93.4%) 186 (90.3%) X2(3) = 4.10, ns
Male 10 (4.7%) 15 (7.4%) 14 (5.4%) 19 (9.2%) X2(3) = 4.32, ns
Nonbinary/third gender 0 (0%) 0 (0%) 3 (1.2%) 0 (0%) NA

Hispanic/Latinx ethnicity 5 (2.4%) 9 (4.4%) 8 (3.1%) 7 (3.4%) X2(3) = 1.47, ns
Race

Black 21 (10.0%)a 128 (63.4%)b 117 (45.3%)c 132 (64.1%)b X2(3) = 163.08, P < .001
White 171 (80.7%)a 58 (28.7%)b 121 (46.9%)c 64 (31.1%)b X2(3) = 144.48, P < .001
Other races 19 (8.9%) 16 (7.9%) 20 (7.8%) 10 (4.8%) X2(3) = 2.83, ns

Marital status
Married or living with partner 196 (92.5%)a 78 (38.6%)b 142 (55.0%)c 52 (25.2%)d X2(3) = 306.51, P < .001
Single 13 (6.1%)a 120 (59.4%)b 108 (42.0%)c 142 (68.9%)d X2(3) = 195.60, P < .001
Divorced, separated, or

widowed
0 (0%) 4 (2.0%) 8 (3.1%) 10 (4.8%) NA

Employed 180 (85.0%)a 85 (42.1%)b 155 (60.1%)c 88 (42.7%)b X2(3) = 105.18, P < .001
Education

Partial high school or less 1 (0.5%) 5 (2.5%) 10 (3.9%) 15 (7.2%) NA
High school or GED 8 (3.8%)a 72 (35.6%)b 60 (23.2%)c 75 (36.4%)b X2(3) = 78.83, P < .001
Partial college, associate’s

degree, or specialized
Certification

19 (9.0%)a 74 (36.6%)b 76 (29.5%)b 73 (35.4%)b X2(3) = 51.92, P < .001

College graduate 70 (33.0%)a 20 (9.9%)b 43 (16.7%)c 11 (5.3%)b X2(3) = 67.32, P < .001
Graduate school or graduate

degree
114 (53.8%)a 31 (15.3%)b 69 (26.7%)c 31 (15.0%)b X2(3) = 103.42, P < .001

Monthly household income
Less than $30,000/year 7 (3.3%)a 148 (73.6%)b 131 (50.8%)c 168 (81.6%)d X2(3) = 310.11, P < .001
$30,000-$60,000/year 35 (16.5%) 39 (19.3%) 46 (17.8%) 29 (14.1%) X2(3) = 2.17, ns
$60,000-$90,000/year 35 (16.5%) 10 (5.0%) 31 (12.0%) 4 (1.9%) NA
More than $90,000/year 132 (62.3%) 5 (2.5%) 47 (18.2%) 2 (1.0%) NA

P2 group proportions

P2 (n = 187)

Chi-square (df)

Group 1:
Universal

n (% sample)

Group 2: Targeted
universal

n (% sample)

Group 3: Secondary/
tertiary

n (% sample)

Group 4:
Tertiary

n (% sample)

68 (36.4%)
n (% group)

32 (17.1%)
n (% group)

51 (27.3%)
n (% group)

36 (19.3%)
n (% group)

Demographic variables*
Relationship to child†

Biological mother 2 (2.9%) 2 (6.3%) 3 (5.9%) 3 (8.3%) NA
Biological father 66 (97.0%)a 25 (78.1%)b 40 (78.4%)b 31 (86.1%)b X2(3) = 11.35, P < .05
Grandparent 0 (0%) 1 (3.1%) 8 (15.7%) 1 (2.8%) NA
Other (eg, adoptive parent,

parent’s partner)
0 (0%) 4 (12.5%) 0 (0%) 1 (2.8%) NA

Gender I
Female 2 (2.9%) 5 (15.6%) 12 (23.5%) 5 (13.9%) NA
Male 66 (97.0%)a 27 (84.4%)b 39 (76.5%)b 30 (83.3%)b X2(3) = 11.41, P < .05
Nonbinary/third gender 0 (0%) 0 (0%) 0 (0%) 0 (0%) NA

Hispanic/Latinx Ethnicity 0 (0%) 1 (3.1%) 1 (2.0%) 1 (2.8%) NA
Race

Black 8 (11.8%)a 16 (50.0%)b,c 15 (29.4%)c 19 (52.8%)b X2(3) = 25.20,
P < .001

White 60 (88.2%)a 15 (46.9%)b 29 (56.9%)b 15 (41.7%)b X2(3) = 30.19,
P < .001

Other Races 0 (0%) 1 (3.1%) 7 (13.7%) 2 (5.5%) NA
Marital status

(continued )
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Table II. Continued

P2 group proportions

P2 (n = 187)

Chi-square (df)

Group 1:
Universal

n (% sample)

Group 2: Targeted
universal

n (% sample)

Group 3: Secondary/
tertiary

n (% sample)

Group 4:
Tertiary

n (% sample)

68 (36.4%)
n (% group)

32 (17.1%)
n (% group)

51 (27.3%)
n (% group)

36 (19.3%)
n (% group)

Married or living with
partner

66 (97.0%)a 20 (62.5%)b 40 (78.4%)c 24 (66.7%)b X2(3) = 32.87,
P < .001

Single 1 (1.5%) 12 (37.5%) 10 (19.6%) 12 (33.3%) NA
Divorced, separated,

or widowed
1 (1.5%) 0 (0%) 1 (2.0%) 0 (0%) NA

Employed 68 (100.0%)a 28 (87.5%)b 38 (74.5%)b 17 (47.2%)c X2(3) = 44.46,
P < .001

Education
Partial high school or less 0 (0%) 0 (0%) 2 (3.9%) 2 (5.5%) NA
High school or GED 4 (5.9%) 11 (34.4%) 7 (13.7%) 12 (33.3%) NA
Partial college, associate’s

degree, or specialized
Certification

0 (0%) 0 (0%) 2 (3.9%) 2 (5.5%) NA

College graduate 29 (42.6%) 3 (9.4%) 9 (17.6%) 0 (0%) NA
Graduate school or graduate

degree
28 (41.2%) 11 (34.4%) 21 (41.2%) 7 (19.4%) X2(3) = 5.71, ns

Monthly household income
Less than $30,000/year 0 (0%) 18 (56.3%) 14 (27.5%) 22 (61.1%) NA
$30,000-$60,000/year 13 (19.1%) 9 (28.1%) 10 (19.6%) 5 (13.9%) NA
$60,000-$90,000/year 10 (14.7%) 3 (9.4%) 4 (7.8%) 5 (13.9%) NA
More than $90,000/year 45 (66.2%) 2 (6.3%) 20 (39.2%) 1 (2.8%) NA

Notes: chi-square tests were performed only if all groups had n > 5 participants. Superscript letters for significant test results denote tier-based groups whose proportions do not differ significantly
from each other at the .05 level.
*Demographic information is reported for each unique parent participant. Note that a subset of parents had multiple children enrolled in the study.
†Relationship to Child references the first enrolled child if the parent had multiple children enrolled in the study.
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to families facing extreme adversity may do them a disservice
by not adequately addressing their needs, potentially over-
looking accessible and effective programs tailored for families
in similar circumstances. Nonetheless, study results showed
that families largely selected programs that aligned with their
needs based on tier-based group assignment.

The current study had several limitations. First, risk strat-
ification was based on self-reports, relying on participants to
disclose adverse experiences. Future research could consider
using healthcare records to identify program needs and pro-
vide more objective estimates, especially for parents experi-
encing toxic stress who may be reticent to divulge their
challenges. Supplementing the current approach with official
records likely would have identified more parents most in
need of intensive services; however, this strategy could have
its downsides, such as circumventing the opportunity to
build trust with participants; a core component of this work.

Next, TPS was implemented within largely urban and sub-
urban Allegheny County limiting generalizability to other
racial or ethnic groups and geographic locations. For
example, less than 5% of the current sample identified as His-
panic/Latinx and it is unknown whether risk stratification or
program selections would differ for racial and ethnic groups
who were not well-represented in TPS. Furthermore, parents
in rural communities may face unique obstacles around
accessibility, such as lack of transportation or internet
The Pittsburgh Study: A Tiered Model to Support Parents during
access,20 which would present barriers to engaging partici-
pants in online surveys and remote program delivery.
Study recruitment at birthing hospitals, WIC, and pediat-

ric clinics resulted in the majority of P1s being biological
mothers. Despite asking all P1s if a co-parent would like to
enroll in TPS, biological fathers engaged in less than one-
fifth of cases. Interestingly, recruitment rates for fathers
were relatively higher at birthing hospitals (75% of P2s vs
59% of P1s). Future research should improve strategies to
enhance father engagement, such as offering father-specific
program content/options.
Lastly, while TPS strategies were effective in motivating

parents to select parenting programs, initial and sustained
program engagement were not evaluated; this will become
available in the coming years. Evidence suggests that greater
participation in parenting programs yields more robust ef-
fects even after accounting for level of adversity.21,22 Future
research should evaluate levels of program engagement
over time as barriers to relational health may evolve, espe-
cially among families facing significant adversity. Of addi-
tional relevance, the programs most often selected by
families indicated for targeted prevention programs (ie,
FCU, PlayReadVIP) have been shown to have high levels of
engagement individually and potentiate engagement in
each other when delivered as part of the integrated
SB model.6
Early Childhood 7
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In conclusion, TPS demonstrated several important
methods that successfully engaged parents in the study,
including offering choices between targeted, empirically sup-
ported primary, secondary, and tertiary parenting programs.
Based on the alignment between TPS and AAP recommenda-
tions for a public health approach to preventing toxic stress,4

the findings provide initial support for the feasibility of imple-
menting AAP’s population-level strategy. The structure and
framework of TPSmay be adapted for implementation in other
communities by tailoring partnerships, screening assessments,
and programs to fit the specific needs of each population.

Future directions include examining program engagement
rates in selected programs and testing program impacts on
relational health and child psychosocial outcomes in the
context of a population-level implementation. The current
study’s findings can inform prevention science broadly and
support the notion that population-level prevention models
may benefit from establishing collaborations between pediat-
ric health care and community settings to leverage relation-
ships that parents have with trusted providers. n

CRediT authorship contribution statement

Chelsea Weaver Krug:Writing – review & editing, Writing –
original draft, Supervision, Project administration, Method-
ology, Investigation, Formal analysis, Data curation, Concep-
tualization. Alan L. Mendelsohn:Writing – review & editing,
Writing – original draft, Supervision, Methodology, Investi-
gation, Conceptualization. JordanWuerth:Writing – review
& editing, Writing – original draft, Formal analysis, Data cu-
ration. Erin Roby:Writing – review & editing, Investigation.
Daniel S. Shaw: Writing – review & editing, Writing – orig-
inal draft, Supervision, Resources, Methodology, Investiga-
tion, Funding acquisition, Conceptualization.

Declaration of Competing Interest

This research was supported by grants from UPMC Chil-
dren’s Hospital of Pittsburgh, Children’s Hospital of Pitts-
burgh Foundation, University of Pittsburgh, Allegheny
County Department of Human Services, Amerihealth Caritas
Foundation, and Allegheny Health Network.

Submitted for publication Jul 18, 2024; last revision received Oct 9, 2024;

accepted Nov 10, 2024.

Reprint requests: Chelsea Weaver Krug, PhD, Department of Psychology,

University of Pittsburgh, 210 S. Bouquet St, 4103 SENSQ, Pittsburgh, PA

1560. E-mail: chelsea.krug@pitt.edu

Data Statement

Data sharing statement available at www.jpeds.com.
8

References
1. Shonkoff JP, Slopen N, Williams DR. Early childhood adversity, toxic

stress, and the impacts of racism on the foundations of health. Annu

Rev Publ Health 2021;42:115-34.

2. Dawson-McClure S, Calzada E, Huang KY, Kamboukos D, Rhule D,

Kolawole B, et al. A population-level approach to promoting Healthy

child development and school success in low-income, urban neighbor-

hoods: impact on parenting and child conduct problems. Prev Sci

2015;16:279-90. https://doi.org/10.1007/s11121-014-0473-3

3. Nelson CA, Bhutta ZA, Burke Harris N, Danese A, Samara M, Samara M.

Adversity in childhood is linked to mental and physical health throughout

life. BMJ 2020;371:m3048. https://doi.org/10.1136/bmj.m3048

4. Garner A, , Committee on Psychosocial Aspects of Child and Family

Health, Section on Developmental and Behavioral Pediatrics, Council

on Early Childhood Yogman M. Preventing childhood toxic stress: part-

nering with families and communities to promote relational health. Pedi-

atrics 2021;148:e2021052582. https://doi.org/10.1542/peds.2021-052582

5. Webster-Stratton C, Jamila Reid M, Stoolmiller M. Preventing conduct

problems and improving school readiness: evaluation of the incredible

years teacher and child training programs in high-risk schools. JCPP

2008;49:471-88.

6. Shaw DS, Mendelsohn AL, Morris PA. Reducing poverty-related dispar-

ities in child development and school readiness: the Smart Beginnings

tiered prevention strategy that combines pediatric primary care with

home visiting. Clin Child Fam Psychol Rev 2021;24:669-83.

7. Brown CM, Kahn RS, Goyal NK. Timely and appropriate healthcare ac-

cess for newborns: a neighborhood-based, improvement science

approach. N Dir Eval 2017;2017:35-50.

8. Cates CB, Roby E, Canfield CF, Johnson M, Raak C, Weisleder A, et al.

Validation of the StimQ2: a parent-report measure of cognitive stimula-

tion in the home. PLoS One 2023;18:e0286708. https://doi.org/10.1371/

journal.pone.0286708

9. Guyon-Harris KL, Rosas J, Dolcini-Catania L, Mendelsohn A, Morris P,

Gill A, et al. Validation of parenting Your baby and parenting Your

toddler and associations with engagement in parenting intervention. J

Child Fam Stud 2023;32:1789-804. https://doi.org/10.1007/s10826-

022-02484-x

10. Radloff LS. The CES-D scale:A self-report depression scale for research in

the general population. Appl Psychol Meas 1977;1:385-401. https://doi.

org/10.1177/014662167700100306

11. Spitzer RL, Kroenke K, Williams JB, L€owe B. A brief measure for assess-

ing generalized anxiety disorder: the GAD-7. Arch Intern Med 2006;166:

1092-7. https://doi.org/10.1001/archinte.166.10.1092

12. Su R, Tay L, Diener E. The development and validation of the compre-

hensive inventory of thriving (CIT) and the brief inventory of thriving

(BIT). Appl Psychol Health Well Being 2014;6:251-79. https://doi.org/

10.1111/aphw.12027

13. Bates JE, Freeland CA, Lounsbury ML. Measurement of infant difficult-

ness. Child Dev 1979;50:794-803. https://doi.org/10.2307/1128946

14. Montgomery AE, Fargo JD, Byrne TH, Kane VR, Culhane DP. Universal

screening for homelessness and risk for homelessness in the Veterans

Health Administration. Am J Public Health 2013;103:S210-1. https://

doi.org/10.2105/ajph.2013.301398

15. Briggs-Gowan MJ, Carter AS, Irwin JR, Wachtel K, Cicchetti DV. The

Brief Infant-Toddler Social and Emotional Assessment: screening for

social-emotional problems and delays in competence. J Pediatr Psychol

2004;29:143-55. https://doi.org/10.1093/jpepsy/jsh017

16. United States Census Bureau. Allegheny county, Pennsylvania. U.S.

Department of Commerce; 2024. Accessed September 26, 2024.

https://data.census.gov/profile/Allegheny_County,_Pennsylvania?

g=050XX00US42003
Krug et al

mailto:chelsea.krug@pitt.edu
http://www.jpeds.com
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref1
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref1
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref1
https://doi.org/10.1007/s11121-014-0473-3
https://doi.org/10.1136/bmj.m3048
https://doi.org/10.1542/peds.2021-052582
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref5
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref5
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref5
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref5
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref6
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref6
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref6
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref6
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref7
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref7
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref7
https://doi.org/10.1371/journal.pone.0286708
https://doi.org/10.1371/journal.pone.0286708
https://doi.org/10.1007/s10826-022-<?thyc=10?>02484-x<?thyc?>
https://doi.org/10.1007/s10826-022-<?thyc=10?>02484-x<?thyc?>
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1111/aphw.12027
https://doi.org/10.1111/aphw.12027
https://doi.org/10.2307/1128946
https://doi.org/10.2105/ajph.2013.301398
https://doi.org/10.2105/ajph.2013.301398
https://doi.org/10.1093/jpepsy/jsh017
https://data.census.gov/profile/Allegheny_County,_Pennsylvania?g&equals;050XX00US42003
https://data.census.gov/profile/Allegheny_County,_Pennsylvania?g&equals;050XX00US42003


February 2025 ORIGINAL ARTICLES
17. Perrino T, Coatsworth JD, Briones E, Pantin H, Szapocznik J. Initial

engagement in parent-centered preventive interventions: a family sys-

tems perspective. J Prim Prev 2001;22:21-44.

18. Winslow EB, Bonds D, Wolchik S, Sandler I, Braver S. Predictors of

enrollment and retention in a preventive parenting intervention for

divorced families. The journal of primary prevention 2009;30:151-72.

19. Powell DS, Batsche CJ, Ferro J, Fox L, Dunlap G. A strength-based

approach in support of multi-risk families: principles and issues. Top

Early Child Spec Educ 1997;17:1-26. https://doi.org/10.1177/

027112149701700105
The Pittsburgh Study: A Tiered Model to Support Parents during
20. Ferguson CH. The US broadband problem. Washington, DC: The

Brookings Institution Policy Brief; 2002.

21. Baydar N, Reid MJ, Webster-Stratton C. The role of mental health fac-

tors and program engagement in the effectiveness of a preventive

parenting program for head start mothers. Child Dev 2003;74:1433-53.

https://doi.org/10.1111/1467-8624.00616

22. Connell AM, Dishion TJ, YasuiM, Kavanagh K. An adaptive approach to

family intervention: linking engagement in family-centered intervention

to reductions in adolescent problem behavior. J Consult Clin Psychol

2007;75:568.
Early Childhood 9

http://refhub.elsevier.com/S0022-3476(24)00499-2/sref38
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref38
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref38
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref39
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref39
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref39
https://doi.org/10.1177/027112149701700105
https://doi.org/10.1177/027112149701700105
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref41
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref41
https://doi.org/10.1111/1467-8624.00616
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref43
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref43
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref43
http://refhub.elsevier.com/S0022-3476(24)00499-2/sref43

	The Pittsburgh Study: A Tiered Model to Support Parents during Early Childhood
	Methods
	Community Partnerships
	Study Enrollment
	Measurement and Tiered Groups
	Program Offerings
	Statistical Analysis

	Results
	Discussion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Data Statement
	References


