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Parents of infants hospitalized in a neonatal intensive care unit (NICU) experience increased anxiety and stress,
which may persist after discharge. The rationale and design of a randomized clinical trial assessing the impact of
a 1-year, post-discharge, peer support intervention (parent navigation) on parental mental health and infant
health care utilization is described. Qualitative methods guided the adaptation of an existing parent support
program to target emotional and resource-related needs of NICU families. Approximately 300 parent-infant
dyads were enrolled at discharge and randomized to either receive a care notebook (control group) or a parent
navigator and a care notebook (intervention group). We aim to determine if the parent navigator intervention: 1)
increases self-eﬃcacy and decreases stress in parents, 2) decreases overall levels of anxiety and depression in
parents, 3) decreases infant hospitalizations and emergency department visits, and 4) increases adherence to
infant vaccination recommendations during 1 year of follow-up. Standardized, self-reported psychological scales
to assess parent depression, anxiety, self-eﬃcacy and social support were administered at baseline (NICU discharge) and at 1-week, 1-, 3-, 6- and 12-month intervals. Infant immunization status and health care utilization
during the study period were also assessed. This paper reviews challenges and successes during implementation.
If this intervention improves outcomes, NICUs may choose to provide similar parent navigation services for
infants and families transitioning from the NICU to home. This study was registered with ClinicalTrials.gov
(NCT02643472) on December 31, 2015.

1. Introduction
Of the nearly 4 million infants born in the United States each
year, > 300,000 require hospitalization in a neonatal intensive care
unit (NICU) for prematurity or for specialized medical care [1]. The
abrupt separation between NICU infants and their parents, coupled

with parental concern for the child's medical condition, can cause signiﬁcant parental distress [2,3]. Parents of NICU infants are at higher
risk of depression, anxiety, and post-traumatic stress [4–6], which may
impact infant bonding [5,7,8], reduce the duration of breastfeeding [9],
lower future school competency in their children [10], and contribute
to long term neurodevelopmental impairment [11].

Abbreviations: NICU, neonatal intensive care unit; PN, parent navigation; PNs, parent navigators; ED, emergency department; GPS, Giving Parents Support; DTaP, diphtheria-tetanusacellular pertussis; Hib, Haemophilus inﬂuenzae b; PCV13, pneumococcal conjugate; Bayley III®, Bayley Scales of Infant and Toddler Development™, Third Edition; CNHS, Children's
National Health System; REDCap, Research Electronic Data Capture; CSHCN, children with special health care needs; SD, standard deviation; PMPS-E, Perceived Maternal Parenting SelfEﬃcacy Questionnaire; PSS-10, Perceived Stress Scale; PSS, Parental Stress Scale; PSS:NICU, Parental Stressor Scale:Neonatal Intensive Care Unit; STAI Y-1, State-Trait Anxiety Inventory
(state portion); CES-D 10, Center for Epidemiologic Studies Depression Scale (10-item); STAI Y-2, State-Trait Anxiety Inventory (trait portion); CES-D 20, Center for Epidemiologic Studies
Depression Scale (20-item); FSS, Functional Status Scale; MSPSS, Multidimensional Scale of Perceived Social Support
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Bayley Scales of Infant and Toddler Development™, Third Edition
(Bayley III®) [26] will be compared between the two groups. We hypothesize that by supporting parents' emotional function, infant developmental progress will be enhanced.

Psychosocial support in the NICU is often provided by the staﬀ [12]
and augmented by variable programs unique to each NICU [13].However, an infant's continuing medical needs and parent's distress may
persist long after NICU discharge, once these support systems have
ended. Parents of infants with complex needs may also question their
ability to independently care for their child after going home. Parental
self-eﬃcacy could be enhanced by targeted support programs after
discharge [14]. In 2012, the American Academy of Pediatrics made key,
NICU-speciﬁc recommendations to promote patient and family centered
care, including peer support among families with similar cultural needs,
backgrounds, and medical conditions [15]. To optimize care after NICU
discharge, careful connection with community resources, as well as
family and patient support, is needed [16].
Parent navigation (PN) is a patient-centered service in which parents receive peer to peer support and mentoring from another parent
who has experienced a similar situation [17]. Parent navigators (PNs)
employ their knowledge and personal experience to: 1) help other families solve problems around access to care, 2) encourage parents to
participate in shared, family-provider decision making, and 3) increase
parental awareness of available community resources [18]. PNs also
provide emotional support, assist with enhancing home care, and ensure adequate primary care follow-up, thereby reducing unnecessary
hospital and emergency department (ED) admissions and improving the
quality of life for the patient and family [19].
Navigation programs have improved patient access to care, as well
as satisfaction with, and adherence to, treatment recommendations in
both adult (e.g. lung and breast cancer screenings [20–22]) and pediatric (e.g. choosing a pediatrician [23] and adhering to hearing screen
recommendations [24]) populations. Due to the potential value of peer
support for parents during and after the NICU stay [19,25], the Giving
Parents Support (GPS) Study tailored PN to meet the needs of NICU
families at discharge. Using a randomized clinical trial, the impact of
PN on parental self-eﬃcacy, stress, anxiety, and depressive symptoms,
as well as infant health care utilization, will be evaluated.

2.2. Study design and population
This study was designed as a randomized trial at the Level IV referral NICU of Children's National Health System (CNHS) in
Washington, DC. The CNHS NICU cares for preterm infants with complications of prematurity and term infants requiring intensive postnatal
care in the Washington metropolitan area (Maryland, Virginia, and DC).
In 2016, 948 neonates were admitted; of those, 42% were premature
and 58% were term infants.
A total of 300 parent-infant dyads were recruited for the GPS Study
between January 2016 and February 2017. Parent-infant dyads were
randomized 1:1 to either the control or intervention groups at discharge. Parents in the control group were given a care notebook to
organize health information and resources. Those in the intervention
group were given the same care notebook, and they were also assigned
to a parent navigator, who provided peer support during the 12 months
after NICU discharge. Baseline characteristics of enrolled dyads are
shown in Table 1. Gestational age categories and common medical diagnoses of enrolled infants are shown in Table 1B. Approximately 56%
of GPS infants were diagnosed with at least one respiratory condition,
and 79% of those aﬀected had respiratory distress syndrome. Additionally, 26% of GPS infants were diagnosed with at least one gastrointestinal condition during their stay.
2.3. Recruitment
2.3.1. Participant identiﬁcation and selection
Potential enrollees were ﬁrst identiﬁed through an electronic health
record system. The entire NICU census was reviewed daily, and chart
review was completed for each newly admitted patient. A database of
all screened participants was created to monitor and identify potential
enrollees. NICU case managers met with research staﬀ twice per week
to further determine eligible participants, and social workers and other
members of the medical team were consulted regarding the optimal
timing for approaching parents. A study recruitment ﬂyer (Appendix A)
containing the initial goals of the study was used to introduce GPS to
potential enrollees and invite them to participate. Research staﬀ followed up with interested families, either in person or by phone.

2. Study design and methods
2.1. Study aims
The Primary Aims of the GPS study were to:
Aim 1: Determine if PN increases overall self-eﬃcacy and decreases
stress in parents during the 12 months after NICU discharge.
Hypothesis 1. a: PN will increase parental self-eﬃcacy, when
compared with parents receiving a care notebook.
b: PN will decrease parenting stress, when compared with parents
receiving a care notebook.

2.3.2. Inclusion criteria
A verbal screening survey was used to determine study eligibility.
All participants were required to be: 1) the custodial parent of a NICU
infant with planned discharge to home within the next 2 weeks, 2)
English-speaking, 3) at least 18 years of age, and 4) living within the
Washington metropolitan area. Due to the nature of follow-up and the
need to consistently communicate with one parent participant, custodial parents were solely enrolled. Because most of the study questionnaires had not been validated in other languages, and there is a
shortage of PNs facile in other languages, participants were required to
speak and read English. Residency in the Washington metropolitan area
was also mandated, as assignment to the intervention would require
parents to live where PN resources were available. Parents who did not
meet the aforementioned criteria were excluded from the study, and
only one parent per infant was eligible to enroll.

Aim 2: Determine if PN improves overall levels of anxiety and depression in parents during the 12 months after NICU discharge.
Hypothesis 2. a: PN will decrease levels of parent anxiety, compared
with parents receiving a care notebook.
b: PN will decrease parent depression, compared with parents receiving a care notebook.
Aim 3:Determine if PN positively impacts infant health outcomes
during the 12 months after NICU discharge.
Hypothesis 3. a: PN will decrease the number of infant
hospitalizations, compared with parents receiving a care notebook.
b: PN will decrease the number of infant ED visits, compared with
parents receiving a care notebook.
c: PN will increase infant immunization rates, speciﬁcally rates of
the diphtheria-tetanus-acellular pertussis (DTaP), Haemophilus inﬂuenzae b (Hib), and pneumococcal conjugate (PCV13) vaccines, compared with parents receiving a care notebook.

2.3.3. Consent and enrollment
Once eligibility was determined, study details were described, and
the parent was asked to provide written, informed consent to participate. If more than one parent was interested, the parent who selfidentiﬁed as the primary caregiver of the infant was enrolled. After
consent, baseline measures (Table 2) were administered by research

Secondary Aim: In this exploratory aim, the composite score for the
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2.3.5. Intervention
Within 48 h following enrollment, participants randomized to the
intervention group were assigned a parent navigator. PNs initiated
contact with each parent prior to discharge in the NICU and attempted
a face to face meeting with parents during their ﬁrst encounter. Parents
who infrequently visited the NICU were contacted by phone within
24–48 h. A formal needs assessment (Appendix B) was conducted at the
start of the parent navigator-parent relationship and during monthly
follow-up. By regularly administering this assessment, PNs were able to
better understand families' current emotional, personal, ﬁnancial, and
equipment-related needs, and they were able to monitor evolving needs
over time. Rather than waiting for a participant to reach out when
problems arose, as done in CNHS' model PN program (described in
Section 2.3.6), monthly contact using the participant's preferred mode
of communication (email or phone) was conducted, thus ensuring
consistency across the intervention. PNs were available for parent-initiated contacts at any time during the year-long intervention period,
and they were able to meet families at primary care and specialty visits
at the hospital's main campus.

Table 1
Baseline characteristics of study participants.
A. Enrolled parents, n = 300
Characteristic

n (%) or mean ± SD

Mean age in years
Female
Race
American Indian/Paciﬁc Islander
Asian
African American
White
Mixed race/not reported
Highest education
Less than high school diploma
High school diploma
Some college/vocational training
College degree
Graduate degree
Married partner/spouse
Pre-NICU employment
No other children at home

30 ± 7
267 (89)
8 (3)
17 (6)
133 (44)
117 (39)
25 (8)
15 (5)
62 (21)
87 (29)
85 (28)
51 (17)
160 (53)
212 (71)
129 (43)

2.3.6. Model PN program
To develop the NICU PN intervention, the framework of an existing
PN program, established in 2008 at CNHS, was adopted and modiﬁed.
In this model PN program, parents of children with special health care
needs (CSHCN) guide other parents of CSHCN through the system of
health services and resources. This resource is available for children
and adolescents receiving outpatient primary care and complex care
services at CNHS. CNHS' model PN program is based on the successful
Pediatric Practice Enhancement Project of the Rhode Island Parent
Information Network, which was created to “empower all families to be
equal partners in advocacy for the education, health, and socio-economic well-being of their children and families and to achieve family
centered systems changes, which are culturally competent and community based.” [17,28] At CNHS, this family-centered program has
proven to be extremely popular among parents and has grown from 2 to
8 full-time PNs, who work in primary care health centers and the
Complex Care Program. All PNs throughout CNHS are paid hospital
employees. The model PN program has a manual of operations that
serves as a resource manual and allows for consistency of care between
PNs. This manual was adapted and utilized in the training of PNs for the
NICU program.

B. Enrolled infants, n = 300
Characteristic

n (%)

Female
Birth weight category
< 1000 g
1000–1499 g
1500–2499 g
2500+ g
Gestational age category
< 28 weeks
28–33.9 weeks
34–36.9 weeks
37+ weeks
Length of stay category
< 1 week
1–2 weeks
2 weeks-1 month
> 1 month - 2 months
> 2 months
Respiratory distress syndrome
Bronchopulmonary dysplasia
Intraventricular hemorrhage
Grade 3
Grade 4
Periventricular leukomalacia
Necrotizing enterocolitis
Medical
Medical/surgical
Hypoxic ischemic encephalopathy
Seizures
Extracorporeal membrane oxygenation

126 (42)
32 (11)
31 (10)
63 (21)
174 (58)
30 (10)
61 (20)
40 (13)
169 (56)
59 (20)
80 (27)
58 (19)
43 (14)
60 (20)
133 (44)
16 (5)
22 (7)
5 (2)
6 (2)
2 (< 1)
18 (6)
12 (4)
6 (2)
10 (3)
21 (7)
1 (< 1)

2.3.7. Engaging stakeholders in developing the NICU PN intervention
Qualitative methods were used to determine the best way to modify
the existing model of PN available in the outpatient clinic, speciﬁcally
in meeting the needs of parents of NICU graduates [29]. Using individual interviews and focus groups, we solicited feedback from parents of former NICU graduates (n = 18) to learn more about their NICU
experiences leading up to discharge, as well as challenges and needs
after discharge. NICU staﬀ were also interviewed, including nurses
(n = 8), physicians (n = 6), social workers and case managers (n = 9),
a March of Dimes family support specialist (n = 1), our inpatient
complex care nurse practitioner (n = 1), who follows these families
during recurring hospital stays, current PNs (n = 3), who have had the
experience of caring for a child with medical complexity and supporting
other families, and community primary care pediatricians (n = 2), who
provide care for these infants after discharge. Providers were also asked
about their discharge experiences, challenges in discharging and caring
for these infants, and perceived needs for a smooth transition home.
Transcripts were reviewed and codes were generated; a constant comparative approach was employed to derive themes.
Themes from the focus groups informed the development of the
intervention. The full results of this qualitative study will be reported in
a separate paper (Fratantoni, in preparation). Qualitative ﬁndings led to
the following observations and modiﬁcations of the current program:

staﬀ, and the parent was randomized to either the control or intervention group. If the parent was assigned to the intervention group, his/
her parent navigator was informed at the time of randomization.

2.3.4. Randomization
Given the medical complexity of infants weighing < 1500 g at birth,
we stratiﬁed randomization according to infant birth weight (< 1500 g
or ≥ 1500 g). To minimize the risk of predicting the treatment assignment of the next eligible participant, randomization in the ≥1500 g
stratum was performed in permuted blocks of 2 or 4 with random
variation of the blocking number. Since the number of enrolled infants
with birth weights < 1500 g was expected to be low in the CNHS NICU,
random, permuted blocks of block size 2 were used. Randomization
schedules were generated using the “ralloc” procedure in Stata/SE 13.1
(StataCorp LP, College Station, TX) and implemented in the Research
Electronic Data Capture (REDCap™) online system [27].
119
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Table 2
Measures collected at diﬀerent study intervals.
Form

Baseline

Parent and infant characteristics
Parent and infant status changes
Infant health care utilization
CES-D 10
PSS:NICU
STAI Y-1
STAI Y-2
PSS-10
PSS
PMPS-E
MSPSS
FSS
Bayley III®
Infant Immunizations

X

X
X
X
X
X
X
X
X
X

1 week

1 month

3 months

6 months

12 months

X
X

X
X
X

X
X
X

X
X
X

X
X
X

X

X

X

X

X

X
X
X
X

X
X
X
X

X
X
X
X

X
X
X
X

X
X
X
X
X
X
X

CES-D 10, Center for Epidemiologic Studies Depression Scale (10-item); PSS:NICU, Parental Stressor Scale:Neonatal Intensive Care Unit; STAI Y-1, State-Trait Anxiety
Inventory (state portion); STAI Y-2, State-Trait Anxiety Inventory (trait portion); PSS-10, Perceived Stress Scale; PSS, Parental Stress Scale; PMPS-E, Perceived
Maternal Parenting Self-Eﬃcacy Questionnaire; MSPSS, Multidimensional Scale of Perceived Social Support; FSS, Functional Status Scale; Bayley III®, Bayley Scales
of Infant and Toddler Development™, Third Edition.

administrator (MJ), and PNs received instruction regarding their role
and requirements in the clinical research project from the research
team. Each navigator was assigned a parent-infant dyad on the basis of
rolling clinical trial recruitment, and each ended up with a panel of 50
families (total intervention arm: n = 150). The PNs did not have direct
access to the patient chart, but they maintained their own separate
records in a database so that they could keep track of repeated encounters. No formal script was used during telephone calls. PNs were
taught motivational interviewing techniques through role play and
were encouraged to respond to the most pressing topic or need of the
parent.
The PNs provided emotional support and empathic listening,
scheduled appointments and accompanied parents to them, helped
prepare parents for medical visits, empowered parents to advocate for
their child, and assisted with ﬁnding resources for housing, insurance,
ﬁnancial issues, employment, and support groups for speciﬁc disease
entities. PNs often visited parents when infants were hospitalized and
were trained to provide bereavement support, if necessary. The goal of
the PN intervention was to encourage parents to develop self-eﬃcacy as
they learned to care for their infant; in doing so, they would rely less on
PN services over time.
The program administrator met with each parent navigator every
1–2 weeks to review diﬃcult cases and provide oversight and support.
Additionally, all PNs met monthly to discuss documentation, complicated cases, outreach issues, how to maintain boundaries, and how to
provide mutual support to each other.

a) The complex emotions surrounding discharge and social isolation of
parents validated the need for peer to peer support,
b) PN could help parents anticipate the needs of their infant and normalize the experience,
c) Check-in with parents should occur monthly by phone or during
visits to the main campus,
d) PN training should include communication, boundary setting, and
medical terminology training, using a variety of teaching approaches and shadowing of current PNs,
e) Multiple scales should be used to determine outcomes (anxiety,
depression, coping, self-eﬃcacy, immunization status, ED, and pediatrician visits),
f) PNs should document encounters and share details with the clinical
team(s).
2.3.8. Implementation of the NICU PN intervention
Parents of infants who had graduated from the NICU > 2 years prior
to the study's start date were invited to apply for a parent navigator
position. The personal experience of caring for a NICU graduate enables
a parent navigator to uniquely understand the needs and perspectives of
other NICU parents; thus, separation in time between personal and
professional experiences is needed to ensure that the parent navigator
has processed those experiences and is ready to help others. Ultimately,
three former NICU mothers, each with the experience of having an
infant cared for in the NICU within the past 5–15 years, were hired at
CNHS.
A training curriculum for the PNs was developed and implemented
over 3 months. By the end of the training, PNs were expected to: 1)
perform the duties of a NICU parent navigator within a multidisciplinary team, including the family, clinical staﬀ, research team,
and community providers, 2) assess and recognize the emotional, ﬁnancial, and social needs of families to provide them with support and
appropriate resources, and 3) employ resources and personal experience to help empower families to advocate for their child within the
health care system and community. A variety of teaching methods,
including pre-reading, small group teaching, video review, group discussion, in-situ visit, role playing, online teaching, peer mentorship,
and on-the-job training were utilized. Assessment methods included
discussion, direct observation, simulation, and completion of reﬂection
papers. At the end of the training period, PNs reported their overall
satisfaction with the training and conﬁdence in performing their duties.
PNs lacking conﬁdence were provided additional training, as needed.
The PNs were paid employees of CNHS, who were trained using
both didactic and on-the-job training with PNs from the model PN
program. The program was managed by a trained program

2.3.9. Engaging stakeholders to guide the intervention
As a patient-centered intervention, GPS developed a patient and
stakeholder engagement plan to guide the intervention and promote its
uptake and usefulness for families. An advisory board of stakeholders,
including NICU providers and parents whose children had a NICU stay,
met bimonthly throughout the project to advise the clinical research
team and PNs, monitor the intervention, and discuss strategies for
sustainability. The advisory committee reviewed the care notebook
prior to ﬁrst use and ensured that the voice of the parent was kept front
and center during the study. Issues pertaining to best methods of approaching and enrolling participants, such as increasing the presence of
clinical research staﬀ at night and on weekends to accommodate parent
schedules, and interpreting preliminary ﬁndings, were reviewed with
the board. Both the clinical and PN teams found this input helpful in
quickly realigning the project to best meet stakeholder needs.
2.3.10. Care notebook
The care notebook (Appendix C) is a resource binder initially
120
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developed for use by the model PN program at CNHS. The notebook
was created to provide resources in a complete package, and it included
useful phone numbers for local community resources, Women, Infants,
and Children, insurance agencies, and providers at CNHS; guidance on
advocating for a child with special needs; and a way to organize
medications, appointments, immunizations, symptom logs, therapy
goals, dietary schedules, care plans, and emergency action plans. Peer
feedback from former NICU parents was sought through the NICU
parent advisory council, as they had originally gathered resources
pertinent to NICU families over several years. This fund of knowledge,
combined with the community resources developed by the model PN
program, was used to develop the ﬁnal product. The care notebook was
then reviewed carefully by the research team to remove redundant
material and ensure that the binder was speciﬁcally suited to NICU
parents. The notebook was also reviewed by Public Relations and
Marketing at CNHS and branded with the CNHS logo. Each enrolled
parent was given a notebook at discharge. The PNs were encouraged to
review the notebook with each family enrolled in the intervention arm.

feelings and perceptions around the experience of being a parent. It uses
a 5-point Likert scale and oﬀers choices from strongly disagree (1) to
strongly agree (5), with total scores ranging from 18 to 90 and higher
scores indicating more stress [33].
2.4.2.4. NICU-speciﬁc stress. Stress unique to the NICU stay was
measured at baseline using the Parental Stressor Scale:Neonatal
Intensive Care Unit (PSS:NICU). This 46-item scale measures NICU
stressors and includes the following 4 domains: 1) NICU sights and
sounds (5 items), 2) infant appearance and behavior (19 items), 3)
parental role alteration (10 items), and 4) NICU staﬀ behaviors and
communication (11 items). A general NICU stress question (1 item) is
also included, but separate from the aforementioned domains. We
intend to use the Metric 1 scoring system, which uses a 6-point scale to
measure the level of experienced stress. Choices range from not at all
stressful (1) to extremely stressful (5), with an option to select N/A (0).
Using Metric 1, questions marked N/A will be excluded from total and
subscale scores, as they were not experienced. Total and subscale scores
are calculated as means and range from 1 to 5, with higher scores
indicating higher levels of NICU-speciﬁc stress [34].

2.4. Outcome measures
Multiple outcome measures were used to deﬁne primary and secondary endpoints for the trial. Parents were contacted at predetermined
intervals, and measures were administered, as illustrated in Table 2.

2.4.3. Anxiety and depression measures
For Study Aim 2, the primary outcomes were self-reported scales of
anxiety and depression. A 0.5 SD decrease in anxiety and depression,
respectively based on the state portion of the State-Trait Anxiety
Inventory (STAI Y-1) and the 10-item Center for Epidemiologic Studies
Depression Scale (CES-D 10), will be considered clinically meaningful
diﬀerences in these outcomes between the two groups.

2.4.1. Parent and infant characteristics/parent and infant status changes
Parent and infant characteristics were collected at baseline, while
status changes, including changes in parent employment and infant
health status, as well as any new life stressors, such as marriage, return
to work, unemployment etc., were collected longitudinally, as outlined
in Table 2.

2.4.3.1. Anxiety. Anxiety was measured using the STAI Y-1, a 20-item
questionnaire that asks respondents to indicate transitory anxiety on a
4-point Likert scale [35]. It has been used extensively in both medical
and non-medical populations, and several studies have indicated the
scale's ability to detect changes in anxiety over time, which can also be
used as an indicator of caregiver distress [36]. For comparison, the trait
portion of the State-Trait Anxiety Inventory (STAI Y-2) was
administered at baseline. Total scores for either form range from 20
to 80, with higher scores indicating increased anxiety. Similar to other
studies, cutoﬀ scores ≥41 on either form would indicate the presence
of signiﬁcant levels of anxiety [37].

2.4.2. Self-eﬃcacy and stress measures
For Study Aim 1, the primary outcomes were self-reported scales of
self-eﬃcacy and stress. An overall 0.5 standard deviation (SD) increase
in parental self-eﬃcacy using the Perceived Maternal Parenting SelfEﬃcacy Questionnaire (PMPS-E) and a 0.5 SD decrease in stress using
the Perceived Stress Scale (PSS-10) will be considered clinically
meaningful diﬀerences between the intervention and control groups.
2.4.2.1. Self-eﬃcacy. The PMPS-E was used to measure the perception
of self-eﬃcacy in the parenting role, speciﬁcally regarding the enrolled
infant. The 20-item scale includes 4 subscales (caretaking procedures,
evoking behaviors, reading behavior, and situational beliefs) and is
rated along a 4-point, Likert-type scale, from strongly disagree (1) to
strongly agree (4). Total scores range from 20 to 80, with lower scores
indicating lower self-eﬃcacy. The scale was developed to determine the
perceptions that mothers have around their ability to care for their
hospitalized, yet relatively healthy, preterm infants, and it has been
validated in a population in the United Kingdom [14]. It has also been
used in other studies to determine the change in self-eﬃcacy at 8 weeks
post-discharge, following the implementation of a pre-discharge
readiness intervention, aimed at reducing hospital readmissions and
cost [30]. As such, it was hypothesized that longitudinal changes in the
PMPS-E would allow for comparison between the control and
intervention groups.

2.4.3.2. Depression. Depressive symptoms were assessed using the CESD 10, a 10-item, self-reported test that measures depressive aﬀect on a
4-point Likert scale; a cutoﬀ score ≥ 10 indicates a positive screen [38].
Although the CES-D 10 has been shortened from the 20-item Center for
Epidemiologic Studies Depression Scale (CES-D 20) [39], it has been
shown to have good convergent validity and predicative accuracy
[38,40,41]. Moreover, the CES-D 20 has been used to assess parental
depression in the NICU population [42–44]. Administering the CES-D
10 at the 1-week interval was felt to be too close to the date of discharge
and was therefore omitted. Parents with a clinically elevated score were
informed of the results by phone within 1 week, followed by a mailed
letter that oﬀered mental health resources within the Washington
metropolitan area.
2.4.4. Health care utilization and infant health outcomes
Health care utilization has been frequently used to measure access
to primary care services and health status; in fact, increased ED visits
and hospitalizations are associated with fair or poor health status
[45,46]. At each assessment, parents provide information about infant
ED visits and hospitalizations since their last assessment, and the total
number is noted. Aim 3 will compare diﬀerences in the frequency of ED
visits and hospitalizations between the two groups.
Adherence to recommended vaccines between NICU discharge and
12 months chronological age will also be examined between the two
groups. Immunization status is a frequent measure used in preventive

2.4.2.2. General stress. General stress was assessed using the Perceived
Stress Scale (PSS-10). The PSS-10 measures an individual's perception
of daily life stress by asking about feelings and thoughts in the last
month. It is a 10-item questionnaire that rates choices along a 5-point
scale, from never (0) to very often (4), with total scores ranging from 0
to 40 and higher scores indicating more stress [31,32].
2.4.2.3. Parental stress. Parent-speciﬁc stress was measured by the
Parental Stress Scale (PSS), an 18-item scale that measures parents'
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time point, and postcards were sent to remind them of their next followup date. Data were retained for a visit if collected within an allowable
time window, namely: +4 days for the 1-week interval; +14 days for
the 1-month, 3-month, and 6-month intervals; and ± 30 days for the
12-month interval. Participants received store gift cards of $20 for each
completed assessment and a $50 gift card for completing the Bayley
III®.
Data collection and monitoring of the PNs' activity and interactions
were well-established in our group, prior to this study. The model PN
program database was used for clinical care only and captured documentation of new referrals, issues identiﬁed for a given participant,
progress updates, and resolution of issues. It was then reﬁned to meet
the needs of this study, and care was given to maintain the aspects
needed for clinical care. The revised database was designed in
REDCap™ and included evaluation metrics, including time spent on
issues, number of contacts per month, and changes in participant needs
during the study.
REDCap™ survey forms were reviewed monthly to check for missing
data and outliers. Data from the REDCap™ PN database were reviewed
biweekly to check for missing data and to ensure regular contacts were
made with participants.

medical care and is easily veriﬁable. Approximately 50% of infants in
the CNHS NICU receive their ﬁrst set of immunizations before NICU
discharge. Receipt of 3 DTaP, 3 Hib, and 3 PCV13 vaccines by
12 months chronological age will be considered as fully immunized for
these analyses.
2.4.5. Secondary outcome measures
2.4.5.1. Infant development. As a secondary outcome, infants'
developmental progress will be evaluated. Using the Bayley III® [26],
a formal developmental evaluation will be oﬀered to all infants at the
12-month interval. The mean composite scores (cognitive, language,
and motor) between the intervention and control groups will be
compared in the ﬁnal analysis. A brief narrative summary and
interpretation of these scores, along with relevant referrals, will be
provided to the child's parent(s).
2.4.5.2. Infant functional status score. The Functional Status Scale (FSS)
was used to ascertain infant functional status. Originally created to
provide a reliable, objective assessment of patient function in the
pediatric intensive care unit, the FSS includes 6 functional domains
(mental status, sensory function, communication, motor function,
feeding, and respiratory status) and uses a 5-point scale to rate infant
function from 1 (normal) to 5 (very severe dysfunction); total scores
range from 6 (normal) to 30 (very severe dysfunction) [47]. The FSS
was conducted using best available data, including direct observation,
caregiver report, and information obtained by medical record. Each of
the 6 domains was scored by a trained clinician (MD or PhD), who had
clinical expertise and was blinded to group assignment. All FSS scoring
was additionally veriﬁed by a single clinician (PG). Domains of
particular interest included feeding and respiratory status (e.g. use of
gastrostomy tubes, tracheostomy tubes, and outpatient ventilators),
particularly if single scores were > 2, as they were considered likely to
impact family dynamics and thus impact caregiver distress at diﬀerent
time periods. The measure was performed at baseline, just prior to
NICU discharge, and at 12 months, with blinding to the Bayley III®
results. The FSS provides information that could be used as a surrogate
to determine medical complexity, and to our knowledge, GPS is one of
few studies to pilot it in the NICU.

2.6. Analysis plan and statistical power
An intent-to-treat analysis will be conducted to assess the eﬀects of
the PN intervention, such that randomized families will be analyzed
according to their assigned intervention group, regardless of departures
from the randomized intervention. While families may seek parental
support independent of the intervention, these potential eﬀects will be
evaluated in sensitivity analyses. Our analysis strategy will ﬁrst compare baseline characteristics between the groups to evaluate the balance produced by randomization. It is expected that randomization
with stratiﬁcation on birth weight < 1500 g, a key predictor of length
of stay in the hospital and medical complexity, will result in a balanced
distribution of factors between the intervention and control groups on
most, if not all factors. However, even with randomization, some imbalance may occur among a few factors (e.g. length of stay, infant
gender, parent gender, and parent education level). It is important to
identify such factors, as they will need to be controlled during analyses.
Aim-speciﬁc analyses are described below.
The primary outcomes of parental 1) self-eﬃcacy, 2) stress, 3) anxiety, and 4) depression are all scores obtained from adding multiple
components of the scales. A linear mixed model will be used to determine whether PN results in improvement of the outcomes over time
in the intervention group, when compared to the control group. Models
will be adjusted for the randomization stratiﬁcation variable of birth
weight (< 1500 g: yes/no) and include random eﬀects to account for
repeated measures on the same individuals and potential clustering by
navigator (using a dummy variable). Models may include additional
covariates, if imbalances in key characteristics are observed between
the intervention and control groups at baseline.
Infants may experience multiple ED visits or hospitalizations any
time after baseline and until the end of follow-up. The number of ED
visits or hospitalization counts will be summed for each infant in the
intervention and control groups. For the analysis of this count variable,
we will start with a Poisson regression model, adjusted for the randomization stratiﬁcation variable and additional covariates, if necessary,
and check the model dispersion. If the assumptions of the model are not
met (i.e. the mean and SD of the dependent variable are equal), a negative binomial analysis will be used, if appropriate.
To assess the binary outcome of compliance with infant vaccination
recommendations by 1 year of age (yes/no), logistic regression analyses
will be used, with adjustment for the randomization stratiﬁcation
variable (birth weight < 1500 g: yes/no) and additional covariates, if
necessary.
In sensitivity analyses, the eﬀect of departures from assumptions

2.4.5.3. Social support. Parental perceptions of social support were
measured by the Multidimensional Scale of Perceived Social Support
(MSPSS) [48]. This 12-item, self-reported scale includes groups of 4
items related to family, friends, and signiﬁcant others. Each item is
rated along a 7-point Likert scale, ranging from very strongly disagree
(1) to very strongly agree (7), with total scores ranging from 12 to 84
and higher scores indicating higher levels of support. Mean scale scores
ranging from 1 to 2.9 would be considered low support, while mean
scale scores ranging from 3 to 5 would be considered moderate support,
and mean scale scores ranging from 5.1–7 would be considered high
support [49].
2.5. Data collection and management
Surveys were administered by research assistants, who, to the extent
feasible, were blinded to the intervention status of the participants.
Study data from the research surveys and PNs' interactions with study
participants were collected and managed using the REDCap™ electronic
data capture tools hosted at CNHS.
At each time point, a minimum of 15 attempts at telephone contact
were made on diﬀerent days of the week and at diﬀerent times of day. If
a participant could not be reached after 6 attempts, alternative telephone numbers collected at the time of enrollment were used.
Participants who did not respond to attempts after 3 days at the 1-week
interval, 12 days at the 1-, 3-, and 6-month intervals, and 14 days at the
12-month interval were sent surveys via email. If there was still no
response, participants were considered to have missing data for that
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including high correlation (r = 0.6) between repeated measures for
Aims 1 & 2 and Bonferroni correction for the number of primary outcomes, our sample size ensures suﬃcient power to measure clinically
relevant diﬀerences between the groups for all three primary outcomes.

Table 3
Power estimates for primary outcomes.a
Aim/Outcome

Aim 1—Test scores—Self-eﬃcacy/
Stress
Parental self-eﬃcacy
Aim 2—Test scores—Depression/
Anxiety
Parental depressive symptoms
Aim 3—Health care utilization
Infant hospitalizations

Alphab

Diﬀerence between
intervention groups

Power

0.017

4 points

84–87%

0.017

2.2 points

81–84%

0.017

17%

82%

2.7. Ethics
The study was approved by the CNHS Institutional Review Board
(protocols 4397 and 5595). All enrolled participants provided written,
informed consent.
3. Discussion

a

Since aim outcomes are correlated, one outcome per aim is listed. Sample
size assumes 300 participants (150 in each group) and 10% loss to follow-up
during the study. All computations are based on a sample size of 270 (135 in
each group), with data collected over multiple time points during the 12 months
of follow-up.
b
Alpha = (0.05/3 main outcomes) = 0.017.

The GPS Study is a randomized controlled trial of peer to peer
support for parents of NICU graduates. The trial has completed enrollment of 300 infant-parent dyads, and 12-month follow-up is currently in-progress (Fig. 1). Longitudinal follow-up of several parental
measures of this magnitude has not been attempted before; consequently, the results of this trial will oﬀer rare insight into the eﬃcacy of
peer to peer support as a pragmatic, cost-eﬀective modality, which
could be oﬀered to all parents after NICU discharge. Although a recent
study [19] has shown reduction in ED visits at 90 days in a similar
cohort, our study focuses on both parent and infant outcomes in the
year after discharge, and it is the ﬁrst of its kind to study longitudinal
interaction with PNs in an outpatient setting, among this population.
Presence of a model PN program in primary and complex care has allowed us to adapt the intervention easily to our NICU population.
Furthermore, the voice of the parents and other stakeholders has
shaped this intervention every step of the way. This crucial input has
ensured that PN is appropriate, respectful, timely, and catered to each
family's values and desires.
In considering the generalizability of our program to other NICUs,
we chose to enroll broadly, instead of choosing a narrowly deﬁned
population. Parent-infant dyads were recruited from a Level IV NICU in
a free standing children's hospital that does not have a delivery room;
thus, all newborns arrived by transport from an outside NICU or newborn nursery. These infants had complex conditions that could not be
managed by the referring institution, including complications of severe
prematurity, conditions requiring surgical intervention, and congenital
anomalies requiring specialized care. Less often, infants with uncomplicated hyperbilirubinemia or other conditions requiring a short
hospitalization were admitted directly from the ED or our on-site primary care center. While our study population was diverse with respect
to infant birth weight, gestational age, parent race/ethnicity, and
educational status, it still included many infants who required the
highest level of care. Although the study population may not be representative of NICU families with less sick infants at delivery hospitals,
any diﬀerences do not necessarily undermine the internal validity of
our evaluation, as our cohort also included infants who had short NICU
stays (< 14 days). Depending on the true relationship between the
complex care needs at discharge and length of stay, it is possible that
the inclusion of infants with shorter stays could attenuate our ﬁndings,
as this population may have fewer needs at discharge and less need for
the intervention. However, this eﬀect will be assessed by controlling for
length of stay and other proxies of complex care needs, such as the FSS
score at time of NICU discharge, in sensitivity analyses. Local context
and patient population should be considered at other institutions
planning to implement this peer to peer support program and for other
clinical trials in this arena.
As with most clinical trials, robust enrollment drives trial success.
Confusion around discharge timing sometimes hampered recruitment
eﬀorts. Identifying eligible participants for enrollment required close
monitoring of the NICU daily census. Medical record review and discussion with NICU staﬀ were needed to determine when infants were
close to discharge. The research team quickly discovered that the
medical record often did not correctly predict discharge dates, and team

made for the main analysis will be explored. A key assumption in the
analyses is that missing data are missing at random, and groups that are
and are not lost to follow-up are similar. Characteristics of participants
who are and are not lost to follow-up will be compared. If signiﬁcant
diﬀerences (p < 0.05) are observed, intervention eﬀects can be tested,
with the assumption that individuals with missing data may have worse
outcomes. These “worst case” scenarios will then be reported together
with any changes in the clinical interpretation of the trial. An additional
sensitivity analysis may be performed for health utilization to assess
rates of change in the number of ED visits and hospitalizations in the
intervention and control groups over time. Exploratory analyses of the
secondary outcomes (infant development and functional status, as well
as parental social support) will also be performed. Table 3 indicates the
estimated power to detect projected diﬀerences between the intervention groups for the three primary outcomes.
Given the historic patient volumes in the NICU, we aimed to enroll a
maximum of 300 participants (150 in each group). Assuming a 10% loss
to follow-up during the study, we expected that approximately 270
would complete the ﬁnal visit. All computations were based on a
sample size of 270 (135 in each group), with data collected over multiple time points during the 12 months of follow-up.
In Aims 1 and 2, there were up to ﬁve repeated measures after
baseline. For the power estimate, a modest, within-subject correlation
of 0.60 between these repeated measures was assumed. Using
Bonferroni correction, we adjusted the alpha for the number of primary
outcomes, 0.05/3 = 0.017. For Aim 1, it was estimated that there
would be good power (> 80%) to detect diﬀerences in parental selfeﬃcacy scores as small as 0.35 SD, assuming data points from 3 to 5
visits for each participant, with power ranging from 84 to 87%, respectively. This estimate was based on PMSP-E score distributions reported in the literature, assuming a SD = 11.33 [14]. Similarly, based
on data describing the distribution of the CES-D 10 in a population of
adult caregivers (mean ± SD = 10.7 ± 6.5) [50], it was estimated
that there would be good power to detect a 0.34 SD diﬀerence in the
burden of depressive symptoms between the two groups, based on an
average of 3–5 visits. While this reference population is older and less
race/ethnically diverse than our population, few CES-D 10 distribution
data exist in non-clinical US populations.
In Aim 3, for the main infant outcome of number of hospitalizations
during the 12-month follow-up period, the smallest detectable diﬀerence of two Poisson rates in the intervention and control groups was
estimated using the method described by Krishnamoorthy & Thomson
[51]. We estimated that we would have > 80% to estimate a diﬀerence
in rates of hospitalization/ED visits of approximately 17%. For these
calculations, we assumed a two-sided test and rates of 37 visits per 135
participant-years in the control group and 14 visits/135 participantyears in the intervention group. Given our conservative assumptions,
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Assessed for eligibility (n = 1069)

Enrollment

Excluded (n = 769)
Did not meet inclusion criteria
(n = 397)
Declined to participate
(n = 183)
Could not be approached for
consent
(n = 189)

Allocation

Randomized (n = 300)

Allocated to intervention
(n = 150)

Allocated to control
(n = 150)

Received allocated intervention
(n = 149)

Received allocated control
(n = 148)

Did not receive allocated intervention
(n = 1)
Declined intervention

Did not receive allocated control
(n = 2)
Received intervention through
primary care

Fig. 1. CONSORT diagram showing participant progress through the phases of the GPS parallel randomized trial.

Returning to the hospital for the Bayley III® is currently proving to
be diﬃcult for participants, despite an average completion rate of 87%
for the phone interviews. Participants appear to lack transportation,
interest, and time to attend this formal, in-person evaluation, and thus
completion to-date is low (41%). To address this issue, we have obtained Bayley III® scores completed by other health care professionals
as a part of routine care, and have chosen to administer the FSS at the
12-month interval, using selected data obtained from the phone survey.
Overall, the GPS intervention was designed to address the diverse
needs of NICU families after discharge. Completion of participant
follow-up is anticipated in March of 2018. Although the study is still
underway, GPS has already spurred changes in the NICU and the hospital system through the development of standardized training and
operating procedures for NICU PNs, provision of a care notebook to
NICU parents outside of the research project, and recognition of the
importance of parental mental health at the time of NICU discharge
through the development of an institutional perinatal mental health
task force.

members frequently had disparate estimates of discharge readiness and
timing. The research team had to reconcile diﬀerent information about
discharge to plan the right times to approach, consent, and enroll. The
research team also spent time on clinical rounds and met with the NICU
staﬀ to gain an understanding of the NICU culture and roles and responsibilities of the many team members. The research staﬀ was then
able to develop a plan to optimize enrollment, while limiting interferences with clinical care. With that in mind, of the 1069 screened
parents, 37% were ineligible (n = 397), 17% declined to participate
(n = 183), and 18% could not be approached for consent (n = 189).
Reasons given for declining participation were disinterest in the study
or in research (n = 113), feeling overwhelmed and/or unable to devote
time (n = 43), feeling that follow-up would be too much of a time
commitment (n = 7), being discouraged to participate by a partner/
family member (n = 3), or feeling that the study would not be beneﬁcial (n = 17). Overall, target enrollment (n = 300) was achieved
within the allotted time period.
Participant attrition due to loss of contact has been the main challenge during the follow-up period. To reduce attrition and increase
likelihood of contact, we developed a very rigorous follow-up approach
that utilized a combination of ﬂexibility and perseverance, as described
in the Study Design and Methods. By calling at diﬀerent times and on
diﬀerent days, we have been able to work around parents' busy schedules. If a participant is not reached for the phone interview, surveys
are enabled for online completion, and an email reminder is sent. Once
participants have completed a follow-up interview, favorable times for
their next scheduled call are noted. Thank you notes and gift cards are
also sent with an upcoming follow-up date. To further increase communication, we also send postcards, birthday cards, and seasonal
greetings. By reminding participants of their commitment to the study,
parents remain engaged. Approximately 88%, 90%, 85%, and 84% of
all eligible participants fully completed their surveys at the 1-week, 1-,
3-, and 6-month intervals, respectively.
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