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OBJECTIVES: (1) Assess effects of a modified Family Integrated Care (FICare) model on U.S. Neonatal Intensive Care Unit (NICU)
parents; (2) Evaluate NICU nurses’ perspectives.
DESIGN: Case -control design with parental stress assessed before and after NICU-wide FICare implementation using Parent
Stressor Scale: NICU (PSS:NICU) questionnaire. In addition, stratification by degree of participation evaluated associations with
parental stress, parental-staff communication and discharge readiness. Questionnaires captured nursing perspectives on FICare.
RESULTS: 79 parents (88%) participated prior to FICare; 90 (90%) after. Parent stress was lower (p < 0.001) with FICare. Parents
learning 5–15 infant-care skills had lower stress compared to those learning <5 (p= 0.008). Parent utilization of an educational app
was associated with improved communication frequency (p= 0.007) and quality (p= 0.012). Bedside NICU nurses reported multiple
positive associations of FICare for parents and staff.
CONCLUSIONS: Any degree of FICare participation decreases parental stress; increased participation has multiple positive
associations.
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INTRODUCTION
There is evidence that a collaborative approach between families
and healthcare teams can improve outcomes for patients, families
and clinicians while simultaneously decreasing healthcare costs
and optimizing healthcare resources [1, 2]. Patient- and family-
centered care (PFCC) is an approach, endorsed by American
Academy of Pediatrics, that was developed to guide the delivery
of collaborative healthcare in pediatric care settings. It is a
philosophy of care recognizing that the family is the child’s
primary source of support and should serve as an integral partner
with the healthcare team. The main focus of PFCC is respect,
dignity, information sharing, and family participation [1, 3].
General principles of PFCC have been adopted to varying

degrees in neonatal intensive care units (NICUs) across the United
States (US) in response to what parents often describe as an
environment that is stressful and overwhelming [4–17]. However,
currently, there is no standardized practice model in the US which
fully incorporates parents as members of the care team. Family
Integrated Care (FICare) is a novel approach utilized in other
countries that is based on PFCC principles but provides a practice
framework to integrate parents as care team members [18–26].
The original FICare model – introduced in Canada, Australia and

New Zealand – requires parents commit 6 h per day, 5 days per
week to infant care participation in the NICU. It consists of:
(1) environmental resources designed to enhance parent

involvement in caregiving while supporting prolonged parental
presence in the NICU, (2) NICU team training and support, (3) Parent
psychoeducational support including classes and mentorship at
bedside, and parents delivering as much infant care as able with
nursing supervision/support, (4) Frequent transparent facilitated
communication with parents (For example: parent participation in
daily rounds), (5) Design and implementation of all key components
in partnership with families [20, 21].
Studies conducted in those countries, as well as in others with

similar healthcare systems, reported numerous positive effects of
FICare participation including increased infant weight gain and
exclusive breastfeeding rates, reduced length of stay, improved
parent confidence and increased involvement in newborn care,
better parental-newborn bonding, as well as lower parental stress,
lower anxiety and lower paternal depressive symptoms [20, 22–26].
Similarly, follow-up studies showed improved behavioral skills and
outcomes, improved neurodevelopmental outcomes, and lower
maternal stress scores at 18 months post-conceptual age [27–30].
There were no reported adverse effects [20, 22–26].
With the exception of a handful of states offering limited and

varying benefits, universal paid family and medical leave policies
or free early childcare for older children is not available to new
parents in the US. Consequently, while there is some ongoing
work examining the feasibility and acceptability of the FICare
model in the US, the effects of an adapted model that may be
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better suited to US parents is currently unknown [31]. Therefore,
the aim of this study was to explore the effects of a FICare model
modified to include most parents in a typical US NICU setting.
Specifically, we examined our model’s effects on parental stress
levels, parent-staff communication, and parent readiness for
discharge home. In addition, we explored nursing perspectives
on the model, as they are key stakeholders in any new bedside-
centered care model.

METHODS
Study setting and design
This study was conducted at a community hospital that has approximately
3200 deliveries and 450 NICU admissions per year. The Level III NICU has 30
beds and admits 30 – 50 very low birth weight infants annually. The
majority (>90%) of admissions are inborn and 10% of infants are transferred
to other facilities prior to discharge home. Infants are cared for by a staff of
eleven neonatologists, five neonatal nurse practitioners (NNPs), eight
pediatric/neonatal certified respiratory therapists, and seventy registered
bedside nurses. There are two NICU lactation consultants, two speech
pathology consultants, two nutritionists, two occupational therapists and
one social worker available daily. No physicians in training participate in
patient care. As standard practice, parents are not offered overnight stays
due to a lack of private rooms in the unit.
Beginning in September 2019 the modified FICare model was

implemented in the NICU after a 12 month preparatory and staff training
period and was offered to families prior to mothers’ discharge home. It
consists of similar elements as described in the original RCT, but without
any required number of days/hours for parents to participate [20, 21].

The educational program consists of one-on-one bedside teaching by
different disciplines (i.e., nursing, nutritionists, etc.) as well as utilization of a
mobile phone application (app), SSH NICU FIcare South Shore Health
System App, designed and built by in-house NICU staff while incorporating
feedback from former NICU parents [21]. The app serves as a supplemental
educational resource for parents and is divided into seven sections:
Orientation to FICare, Feeding Your Baby, Developmental Care, Basic Skills,
Lactation Support, Discharge, and Taking Care of You. Each section concludes
with an optional quiz parents can complete at their leisure. The app does not
feature any report back or communication with staff capabilities and
completion of the educational sections is not a requirement for participation
in the FICare program. It is offered to all families during prenatal consultation,
if conducted, or shortly after an infant’s NICU admission.
Additional elements of the program emphasize “hands-on skills

coaching” at the bedside by nurses as well as daily or near-daily parental
participation in multidisciplinary rounds either in person or by speaker
phone (chosen based on solicited feedback from NICU parents who
overwhelmingly preferred to receive phone calls from the rounding team
over tele-video calls).
After FICare had been established for 16 months, the research team

utilized a quantitative questionnaire case-control design to evaluate the
effects of the program (Fig. 1). Parental stress levels after FICare
implementation were compared to controls who had completed the same
parent stress questionnaire prior to FICare implementation as part of
another study [32]. Stress, parent-staff communication, and readiness for
discharge home were further stratified by the level of parental involvement
in FICare. FICare participating parents were also given anonymous
questionnaires aimed at exploring their opinions of the program. At the
end of the parent recruitment period, nursing staff were given electronic
questionnaires to share their perspectives on the program’s effects.

Fig. 1 Study timeline and instruments. Parental stress levels measured prior to FICare implementation as part of another study compared to
parental stress levels after FICare implemention. PSS: NICU questionnaire utilized to capture parental stress levels prior and after FICare
implementation. Additional questionnaires utilized to capture effects of degree participation in FICare on stress levels, communication and
discharge readiness.
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Participant recruitment and data collection
Data was collected between February and September 2021. IRB approval
was obtained prior to commencement of participant recruitment.
We utilized a standard survey approach (without incentives) with three

prospective questionnaires given to parents at various time points (Fig. 1).
All parents of infants admitted to the NICU for at least 7 days were eligible
to participate. Exclusion criteria included non-English speaking parents,
those younger than 18 years of age and NICU length of stay <7 days. Study
personnel identified and approached eligible parents on infant day of life
30 or within 7 days of anticipated discharge, whichever came first.
Following consent, they were offered the first questionnaire either on
paper or electronically built into the REDCap data capture tool hosted by
Boston Children’s Hospital [33]. Study participation was anonymous,
therefore each parent was assigned a unique identification number to
connect all survey tools and track response rates. Paper survey responses
were entered into REDCap by study stuff and data entry accuracy was
checked by a second team member. Parents received one in-person
reminder by study personnel within 48 h from initial invitation.
All nurses working in the NICU during the study period were eligible to

participate. Nurses were sent an e-mail link to the electronic questionnaire
and received two e-mail reminders for completion. Responses were hosted
by REDCap and were anonymous [33].

Data collection instruments and timing of administration
Figure 1 details the study timeline and survey instruments used. Parent
questionnaires used in both periods used the validated tool, Parent
Stressor Scale: NICU (PSS: NICU, version 2015) to measure parental stress.
The PSS: NICU consists of 26 items, which form three subscales assessing
stress related to infant appearance and behavior (14 items), parental role
alteration (7 items) and sights and sounds in the NICU (5 items). The PSS:
NICU has good concurrent and predictive validity and is internally
consistent with Cronbach alpha ranging from 0.73 to 0.94. All de novo
questionnaires were refined through iterative panel review by experienced
survey researchers and content experts. The resulting surveys underwent
content validity testing with two neonatologists and a biostatistician as
well as cognitive validity pretesting by parents and nurses. Survey
instruments are available as Online Supplementary Material 1.
The “Infant Care Bedside Skills Checklist” and the “Discharge Skills

Checklist” were utilized as a measure of degree of parental participation
and a measure of discharge readiness, respectively. The fifteen bedside
skills were infant bathing, checking PG tube placement, PG feeding,
administering PG medications, taking vital signs, taking temperature,
kangaroo care, dressing, swaddling, oral feeding, administering oral
medications, checking breastmilk labels, warming milk, weighing infants,
diaper care. The six discharge skills were discharge class completion,
discussing safe sleep, discussing home feeding plan, learning milk
preparation, reinforcing oral medication administration, and discussing
follow-up appointments.

Definitions
Degree of parental participation in FICare was defined by: (1) frequency of
parental participation in rounds measured by aggregate sum of answers to
ordinal scale questions (4= always, 1= never); (2) frequency of app
utilization by aggregate sum of answers to ordinal scale questions
(3= every day, 1= less than once a week) and; (3) infant care bedside skills
checklist completion.
Parent-staff communication frequency was defined as frequency of

parental communication with eight clinicians measured by aggregate sum
of answers to ordinal scale questions reflecting perceived communication
(4= always, 1= never). Parent-staff communication quality was defined
consistency and clarity in answering parents’ questions by nurses, nurse
practitioners and physicians as measured by aggregate of two variables
captured by responses to the statements: “Answers to my questions were
easy to understand” and “I received consistent information from…”
Parent discharge readiness was defined by: (1) completion of the

discharge skills checklist captured by aggregate score of completing up to
six items; (2) parental confidence in seven infant care skills measured by
aggregate score and; (3) aggregate score of five questions on the post-
discharge follow-up questionnaire.

Data analysis
Sample sizes were based on ability to test for a difference of 10 points on the
PSS:NICU scale utilizing a non-parametric test (Wilcoxon-Mann-Whitney).

Group sample sizes of 80 parents achieved 100% power to detect a difference
of 10.0 points at the 0.050 significance level (alpha) using a two-sided Mann-
Whitney Test.
The PSS:NICU was scored according to proprietary scoring guidelines

[8, 34, 35]. PSS variables were found to be non-normal; Wilcoxon and other
nonparametric tests were used for all continuous variables. Fisher’s exact
test was used for all contingency table analysis. Parent and nursing
perceptions questions and demographic questions were summarized by
the counts and percentage of responses. Linear regression models of stress
were adjusted by gestational age, financial demands, and time for
commute to hospital.

RESULTS
Seventy-nine parents completed the PSS: NICU survey prior to
FICare implementation (88% response rate) and ninety parents
completed it after (90% response rate). There were no significant
differences in parental demographic characteristics or infants’
gestational ages, birth weights and severity of infant illness
between groups (Table 1). Additionally, during both study periods
no infants were discharged home requiring supplemental oxygen.
NICU-wide, four infants during the pre-Ficare time period had a
diagnosis of chronic lung disease, three were diagnosed with
severe (Grade III or IV) intraventricular hemorrhage (IVH) and two
had severe retinopathy of prematurity (ROP.) During the recruit-
ment period following FIcare implementation, no infants in the
NICU had a diagnosis of chronic lung disease, two had severe IVH
and none were diagnosed with severe ROP.

Parental stress
Parental stress scores after FICare implementation (FICare group)
were significantly lower compared to the pre-implementation
group (median PSS:NICU score 61.5 (IQR 51, 73) vs 94 (IQR 75.9,
112) respectively, p < 0.001). Additionally, scores in all three
subscales were significantly lower in the FICare group (p < 0.001)
(Fig. 2).

Parental stress within FICare group stratified by degree of participa-
tion. Within the FICare group, parents who learned more than
five infant care bedside skills had significantly lower stress levels
(median PSS:NICU score 58.0 (IQR 44.0, 63.0)), compared to those
who learned 1–5 skills (median PSS:NICU score 64.5 (IQR 57.10,
78.50), p= 0.008)).
Sixty-nine of 74 (93%) of parents reported always participating

in daily multidisciplinary rounds and sixty-five (88%) of parents
reported utilizing the educational app during NICU stay. Neither
parental frequency of participation in daily rounds or frequency of
mobile app usage were found to have further stratification effects
on parental stress.
With respect to demographic confounders within the FICare

group, parents who reported difficult financial demands and those
who had to travel more than 30min from home to hospital had
significantly higher PSS:NICU scores (p < 0.005 and p < 0.001,
respectively) (Table 2). Additionally, mothers/pregnant persons
versus fathers/partners and those who self-identified their race as
white were found to have higher stress scores (p= 0.02 and
p < 0.001, respectively). There were no associations found
between parental stress and infant gestational age, length of stay
or birth weight.

Parent-staff communication
Effects of degree of parental participation in FICare on parent-staff
communication were captured by Parental FICare Questionnaire
(Fig. 1). Increased parental utilization of the mobile app
significantly increased parent-staff communication frequency
(coefficient estimate: 4.9, p= 0.007). Increased mobile app
utilization also increased positive scores of parent-reported
communication quality (coefficient estimate: 1.8, p= 0.012).
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Statistical analysis of the association between communication
and parent participation in rounds was not found to be
meaningful, as parents overwhelmingly participated in rounds.

Discharge readiness (Fig. 1)
Increased frequency of parent-staff communication was signifi-
cantly associated with parental completion of a pre-discharge
checklist (coefficient estimate: 0.58, p < 0.001). None of the other
variables, including participation in rounds, utilization of the
FICare app or completion of the infant care bedside skills list was
found to have a statistically significant effect on parent-reported
discharge readiness.

Nurses’ perspectives
Fifty-one bedside nurses completed surveys (73% response rate).
They reported multiple positive effects of FICare implementation
in the NICU for both parents and staff with no reported negative
effects (Table 3). With respect to their own work, nurses did not
believe that FICare increased nursing work-related stress
(p= 0.009) but did report that it resulted in an increase in nursing
job-satisfaction (p= 0.0001). They also reported that FICare
improved their perceptions of parental readiness for discharge
(p < 0.0001) and parental confidence to take their infant home
(p < 0.0001) as well as made it easier for nurses to discharge
infants home (p < 0.001).

DISCUSSION
To our knowledge, this is the first completed study examining the
effects of implementing a modified FICare model in a US NICU.
FICare originated in countries where universal healthcare and

Table 1. Parental and infant characteristics prior to and after FICare
implementation.

Variable Pre-FICare
n= 79
n (%)

Post-FICare
n= 90
n (%)

p-value

Relationship to baby 0.615

Mother/Pregnant
person

56 (70.9) 57 (66.3)

Father/Partner 23 (29.1) 29 (33.7)

Age 0.341

18–20 years 3 (3.9) 0

21–30 years 21 (27.3) 23 (25.6)

31–40 years 47 (61.0) 59 (65.6)

Over 40 years 6 (7.8) 8 (8.9)

Race (self-reported) 0.446

African American 2 (2.5) 3 (3.3)

American Indian/
Alaska Native

1 (1.3) 0

Asian 12 (15.2) 8 (8.9)

White 61 (77.2) 72 (80.0)

Other 3 (3.8) 7 (7.8)

Ethnicity (self-reported) 0.927

Hispanic 2 (2.6) 3 (3.3)

Non-Hispanic 67 (88.2) 80 (88.9)

NA 7 (9.2) 7 (7.8)

Living with partner 0.689

Married or
Co-habitating

75 (94.9) 87 (96.7)

Single parent 1 (1.3) 2 (2.2)

Other 2 (2.5) 1 (1.1)

NA 1 (1.3) 0

Driving time from home
to hospital

0.797

15min or less 23 (29.1) 30 (33.3)

16–30min 25 (31.6) 31 (34.4)

31–45min 21 (26.6) 22 (24.4)

46–60min 7 (8.9) 4 (4.4)

Over 60min 3 (3.8) 3 (3.3)

Type of Insurance 0.081

Private insurance 55 (69.6) 75 (83.3)

Medicaid/Masshealth 22 (27.8) 14 (15.6)

NA 2 (2.5) 1 (1.1)

Religiosity (self-reported) 0.239

Very much 7 (8.9) 12 (13.3)

Moderately/somewhat 29 (36.7) 21 (23.3)

Not much 23 (29.1) 29 (32.2)

Not at all 19 (24.1) 28 (31.1)

NA 1 (1.3) 0

Level of Education 0.309

Some high school 3 (3.8) 0

High school graduated/
GED

10 (12.7) 6 (6.7)

Some college 17 (21.5) 20 (22.2)

Bachelor’s degree 28 (35.4) 37 (41.1)

Table 1. continued

Variable Pre-FICare
n= 79
n (%)

Post-FICare
n= 90
n (%)

p-value

Graduate or
professional degree

19 (24.1) 26 (28.9)

NA 2 (2.5) 1 (1.1)

Severity of illness†

Infants with “heart
problem”

3 (3.80%) 7 (7.78%) 0.3397

Infants requiring
transfer to higher level
(Level IV) NICU

8 (10.13%) 6 (6.67%) 0.5775

Variable Pre-FICare
n= 75 n
(%)

Post-FICare
n= 89 n
(%)

p-value

Infant Gestational Age† 0.2411

<=26 weeks 2 (2.60%) 2 (2.22%)

27–29 weeks 7 (9.09%) 4 (4.44%)

30–32 weeks 16 (20.78%) 14 (15.56%)

33–34 weeks 14 (18.18%) 29 (32.22%)

>34 weeks 38 (49.35%) 41 (45.56%)

Infant Birth Weight† 0.2338

<1 kg 4 (5.33%) 2 (2.25%)

1–1.499 kg 13 (17.33%) 9 (10.11%)

1.5–2.499 kg 18 (24.00%) 17 (19.10%)

>2.5 kg 40 (53.33%) 60 (67.42%)
†Parent-reported data collected via parent questionnaire.
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extended parental leave (currently up to 18 months in Canada) are
the norm and parents commit to be present in the hospital for
very extended periods of time (6–8 h a day 5 days a week) in order
to participate [20]. Since current policies and social realities make
this requirement of parents unfeasible in many, if not most, US
healthcare settings, we modified our model to be able to include
any family regardless of how much time they are able to
participate and supplement in-person experiences with a non-
interactive educational mobile app and daily telephone rounds.
Even with these modifications, we found significant positive
effects for both parents and nurses after implementation.
Overall, we found that parents’ stress scores were significantly

lower after NICU-wide implementation of FICare. These stress

scores were further decreased by increased participation in
learning infant care bedside skills. Other than FICare, no other
major changes had been made in the NICU between the two
recruitment periods that could potentially explain this difference
in scores. We believe this effect is especially notable given that the
FICare group was recruited during the COVID-19 pandemic when
strict hospital visitor restrictions, parental isolation and increased
reported stress levels in the overall population could have
dampened these positive findings [36].
Various components of our FICare model seemed to have

positive effects on specific aspects of parental experiences and
responses. First, parent-staff communication frequency and
quality were both found to be significantly improved with
increased utilization of the mobile app. We hypothesize that this
may be related to improved parental knowledge and/or feelings
of empowerment, stimulating questions from parents for staff.
Additionally, by providing parents with an easily-accessible
reference of information to peruse at their leisure, it is possible
their feelings of being overwhelmed by complex medical
information may be lessened.
Parental participation at daily rounds was overwhelmingly high

with 93% of parents reporting that they always participated. While
this made attempts at intragroup statistical stratification less
meaningful, we can extrapolate that the very high parental
participation implies that parents find the activity beneficial in that
it offers a regularly scheduled opportunity for communication.
Importantly, we have shown that including parents daily in rounds
is feasible, even when parents may not be able to be present in-
person.
While we did not find that increased participation in FICare

improved parent-reported readiness for discharge within the
FICare group, nurses overwhelmingly perceived that this care
model improved parental confidence and discharge readiness and
made it easier to discharge an infant home compared to before

Fig. 2 Parental stress levels prior and after FICare implementation. The scatter plots represent the distribution of individual PSS scores for
each group. The box plots that overlay the scatter plots present median (center line), first and third quartiles (lower and upper ends of each
box, Q1, Q3). The outer “whiskers” at each end represent 1.5 times the interquartile range (Q3–Q1) above and below Q1 and Q3, respectively.
The lack of overlap between the two boxplots reflects the significancy of difference between PSS scores between the two groups (p < 0.001).

Table 2. Association of stress scores on PSS: NICU with financial
difficulty and distance from hospital.

Financial demands were very
difficult

Coefficient
Estimate

Pr > |Z |

Completely disagree REF REF

Somewhat disagree −7.104 0.414

Somewhat agree −15.351 0.06

Completely agree −23.467 0.005

Parent-reported driving minutes
from home to hospital

Coefficient
Estimate

Pr > |Z |

≤15 REF REF

16–30 6.9854 0.1074

31–45 15.3472 <0.0001

46–60 22.8987 <0.0001

>60 34.0859 <0.0001
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FICare implementation. This suggests that there may indeed be a
benefit with respect to discharge readiness that we were not able
to capture in our study. A future randomized controlled trial may
be better able to elucidate such an effect.
Within the FICare group, parents with difficult financial

demands and those who had to travel further distances to the
hospital reported higher stress levels. This suggests that while
utilizing a mobile app or calling parents on the phone for daily
rounds are beneficial to the overall parent population, they do not
completely mitigate the effects of certain socioeconomic and
demographic stressors. These variables highlight specific areas in
which more attention needs to be paid when implementing new
care models or policies either in hospitals or larger communities,
including but not limited to recent trends in regionalization of
pediatric inpatient and specialty care [37–39].

Finally, our study found that nurses reported multiple positive
effects of FICare. Importantly, they did not report that it increased
their work-load, which is a balancing measure that should be
considered when implementing new programs in any healthcare
setting.
Our results should be considered in light of a few limitations.

With respect to potential confounding variables that could have
affected outcomes between the two groups, as mentioned above,
the current study was conducted during the COVID-19 pandemic.
During that time, up to two parents, but no other visitors, were
allowed to care for their infants from 8am–8pm. The pre-FICare
group was recruited pre-pandemic and therefore was allowed
unrestricted visits of parents and other family members 24 h
per day. While this difference could be perceived as a limitation,
for the reasons stated above, it might alternatively make our
results even more meaningful. Additionally, our study population
was mostly white and highly educated; parents less than 18 years
old were excluded due to IRB approval limitations and the very
small population of teenage parents in our NICU. This makes our
findings less generalizable to more diverse patient populations.
Finally, we acknowledge that parents were approached for study
participation by research team members who were also part of the
infants’ clinical team. This may have introduced bias in parental
responses, however non-clinical personnel were not available to
consent or administer anonymous questionnaires.

CONCLUSIONS
In conclusion, our study found that a modified FICare model in a US
NICU setting has utility, with positive effects on parents and nurses.
Any degree of participation in FICare significantly decreases
parental stress levels and increased participation in hands-on care
and utilization of educational materials has additional benefits.
Future studies should examine the effects of our modified model in
more diverse patient populations and in settings that include
medical trainees. Additionally, work can be done exploring resource
utilization and the potential for cost-effectiveness.

DATA AVAILABILITY
The datasets generated during and analyzed during the current study are not
publicly available due to IRB restrictions but are available from the corresponding
author on reasonable request.
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