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OBJECTIVE: To screen high-risk infants for CP in a level IV NICU and high-risk infant follow-up (HRIF) clinic.
STUDY DESIGN: By using quality improvement methodology, we implemented the General Movement Assessment (GMA) and
Hammersmith Infant Neurological Examination (HINE) to screen for CP and lower age at diagnosis. Main balancing measures
included no-show rates.
RESULTS: Within the first year, 89% of infants had a GMA in the NICU, 100% in HRIF and 87% had a HINE in HRIF. Median age at
diagnosis decreased from 18.5 months adjusted [16.7,19.4] in 2021 to 7.5 months [5.9,14.4; p= 0.01] in 2022 and 8.9 months
[6.6,12.2; p= 0.01] in 2023. No-show rates increased in 2022 compared to 2021 (24% vs 17%, p= 0.02).
CONCLUSIONS: By implementing and continuously improving a standard process in the NICU and HRIF, we demonstrated a
successful increase in screening for CP leading to a lower age at diagnosis sustained for two years.

Journal of Perinatology; https://doi.org/10.1038/s41372-025-02412-z

INTRODUCTION
Cerebral palsy (CP) is the most common motor disability of
childhood affecting 1 in 345 children in the United States [1–4].
Underlying mechanisms can be divided into intrauterine, peripar-
tum and postnatal factors, but in more than half of cases the
etiology is unknown while advances in genomic testing have
uncovered genetic causes of CP in up to 25% of affected people
[5–14].
Historically, CP was considered an unseen handicap, leading

to delayed diagnoses, tied to caregiver dissatisfaction [15–21].
However, earlier diagnosis allows families to proactively engage
with providers while promoting interventions that harness the
brain’s neuroplasticity [21, 22]. Well-validated screening tools
have demonstrated high sensitivity and specificity for CP
including the General Movement Assessment (GMA) and the
Hammersmith Infant Neurological Examination (HINE), both of
which measure different but complementary constructs when
combined with neuroimaging and gross motor tests [21, 23–32].
The GMA is a qualitative assessment first described by Dr. Heinz
Prechtl based on visual gestalt of an infant’s spontaneous
movements that reflect the integrity of the neural network. He
observed two distinct general movement patterns in preterm
and term infants [30]:

1. Writhing movements: begin around 36 weeks postmenstr-
ual age and persist until nine weeks adjusted age and are
categorized as normal, poor repertoire, chaotic or cramped
synchronized.

2. Fidgety movements: begin around seven weeks adjusted
and persist until five months adjusted and are categorized
as normal, abnormal or absent.

Several studies have demonstrated the predictive value of the
GMA as an early screening tool for CP, particularly the trajectory of
cramped synchronized movements followed by absent fidgety
movements, which are highly predictive of spastic CP [24, 29]. The
HINE is a validated neurologic examination that consists of 26
items that evaluate cranial nerves, tone, posture, movements,
reflexes and reactions, providing a global optimality score that can
be conducted in infants aged two months to two years; serial
exams over time can help differentiate transient versus permanent
abnormal neurologic findings [23]. Similar to the GMA, multiple
studies have demonstrated the HINE’s predictive value for CP and
ability to provide diagnostic and potentially prognostic informa-
tion in this population [33, 34].
Evidence-based clinical guidelines in 2017 advocated for early

CP detection to provide timely support for families, improve
access to services and facilitate earlier interventions [21]. These
guidelines incorporate tools traditionally used such as imaging
and gross motor assessments but not all institutions have adopted
use of the GMA and/or HINE. Although institutions have reported
on successful implementation of these tools, use of differing
quality improvement (QI) methods applied to heterogenous
populations in various settings make it challenging to replicate
their findings [35–39]. In our level IV NICU and HRIF clinic serving a
majority Medicaid-funded, urban population, we did not have a
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standardized way to screen for or diagnose CP. Therefore, we
utilized a QI framework to implement early detection tools and
follow age at diagnosis over time.

METHODS
Context
This initiative was carried out from January 2022 to December 2023 in a
level IV NICU and HRIF clinic. Our NICU serves a wide catchment area
across New York extending to New Jersey and Connecticut and admits an
average of 1100 infants annually. About 90% are inborn with an annual
average of 165 infants born less than 32 weeks and about 12 infants with
hypoxic-ischemic encephalopathy (HIE) who receive therapeutic hypother-
mia admitted each year. Our 17-bed infant cardiac NICU admits on
average 110 infants annually. Both units are staffed by about 25
neonatologists, 15 neonatal-perinatal fellows, 50 advanced practice
providers, 250 registered nurses, physical therapists (PT) and occupational
therapists (OT) and pediatric residents.
The HRIF clinic follows infants born less than 29 weeks, very low birth

weight, or if they have any neural insult or complex condition (e.g.,
congenital diaphragmatic hernia, hypoplastic left heart syndrome). About
98% of referrals are internal. During this initiative, the HRIF team was
composed of neonatologists, a nurse practitioner, developmental-
behavioral pediatrician, developmental psychologist, physical therapist
and coordinator. Before 2021, either the coordinator contacted families of
infants who qualified if a referral was placed in the NICU, or the parents
contacted the clinic to make an appointment. However, many patients
were missed because there was no formal referral process at NICU
discharge. Infants were seen at six months (adjusted) and followed every
six months until 30–36 months and underwent a Bayley Scales of Infant
and Toddler Development Screening Test at the first visit followed by the
Bayley-Third Edition in 2021 and Fourth Edition starting in 2022 or the
Developmental Assessment of Young Children Second Edition if con-
ducted over telehealth. The provider conducted a history and physical
exam. No guidelines existed regarding when to consider a CP diagnosis.

Interventions
After joining the Cerebral Palsy Foundation Early Detection and Interven-
tion Network consisting of seven other NICUs and HRIF programs at the
time across the United States in December 2021, we created a local team
composed of HRIF providers, PT/OT representatives, and an early detection
coordinator. During the pre-implementation phase, we performed a review

of infants seen in 2021, including 227 visits, with five infants diagnosed
with CP. Over one year, our primary aim was to standardize screening
practices including the GMA and HINE from a baseline of 0% to a goal of
100% in infants who qualified for HRIF while our outcome was age at CP
diagnosis. We focused on key drivers and interventions shown in Fig. 1
with steps delineated in Table 1.

Phase 1: Provider training, operational work-flow changes and education.
All HRIF providers and inpatient PTs and OTs underwent HINE training by
the Cerebral Palsy Foundation in March 2022 followed by the basic GMA
course in August 2022. Starting in July 2022, we routinely administered the
Alberta Infant Motor Scale (AIMS) as our standardized motor assessment
given ease of administration in-person or via telehealth. We shifted to an
earlier clinic visit at three to four months (adjusted) to capture a fidgety
period GMA and saw patients every six months until 30–36 months. The
number of visits remained the same except for an extra visit at six months
(adjusted) reserved for infants designated high-risk for CP (HRCP), those
with a low HINE score, or to follow-up other concerns. Infants were
considered HRCP if they had a clinical risk factor for CP and at least two of
the following: atypical GMA findings (e.g., absent fidgety movements), low
HINE scores, gross motor impairment, neuroimaging associated with CP,
and/or an established genetic biomarker associated with CP. A diagnosis of
CP was considered in high-risk infants if all elements were present or if
longitudinal assessments demonstrated continued impairment as evi-
denced by persistent gross motor delay and HINE scores below age-
expected scores even in the setting of a normal GMA [21].

Phase 2: Integration of tools into standard clinical practice. Prior to starting
the GMA, process flowcharts were created (Supplementary Figure 1). An
early detection coordinator screened the census weekly and identified
eligible infants. In the NICU, the therapist team obtained consent to film
the video. Videos were recorded using an iPad, uploaded into a protected
hospital server, interpreted by two therapists, with results documented in
the medical record. The writhing period GMA was done at term-equivalent
age or before discharge—whichever came first. Cramped synchronized
(CS) results were reported directly to the NICU team, and a family meeting
was coordinated to discuss recommendations to obtain a brain MRI and
provide education on HRIF and early intervention. Of note, term equivalent
brain MRIs were not routinely conducted on all preterm infants and were
done on a case-to-case basis at the discretion of the attending
neonatologist. Reasons to defer a GMA included high dose sedative/
analgesic medications, significant respiratory support or hemodynamic
instability, recent abdominal or thoracic procedures or parent refusal. In

Fig. 1 Key driver diagram.
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HRIF, consent was obtained, and a fidgety period GMA was recorded.
Storage and documentation of results were identical to the inpatient
workflow and interpretation took place in real-time. Starting in July 2021, a
PT in HRIF administered the HINE during two half-day sessions per week.
Following HINE training in March 2022, all providers administered the HINE
to all infants in HRIF.
Diagnostic criteria for CP were based on review of evidence-based

guidelines of infants with a newborn-attributable risk factor [21]. If an
infant had absent fidgety movements, a HINE score beneath an age-
expected cut-off score (e.g., <57 at 3 months or <63 at 6–12 months), gross
motor impairment, and neuroimaging associated with CP, then a diagnosis
was considered [21]. In infants with normal GMA findings but persistently
low HINE scores, providers considered referral for neuro-imaging if not
done. In infants with normal imaging but abnormal HINE and gross motor
findings, providers considered referral to the CP center or making a
diagnosis based on clinical judgement.

Phase 3: Sustainability. Next, we focused on establishing a sustainable
process that began with standardizing documentation and communica-
tion. Flowsheets (Supplemental Fig. 2) were created in the medical record
for the HINE, GMA and AIMS, allowing results to be automatically
incorporated into notes by July 2023. To build inter-rater reliability, GMA
review sessions were held bimonthly. In November 2023, the neonatology
division approved clinical practice guidelines delineating a GMA workflow.
In the fall of 2023, clinical criteria to consider a diagnosis of CP or a HRCP
were re-visited and a checklist was created. Lastly, infants diagnosed with
CP were referred to our institution’s CP center for establishment of care.

Measures
Our primary measure was number of qualifying infants screened for CP,
which was tracked as the ratio of infants who underwent a GMA and/or
HINE from 2022 to 2023 to all qualifying infants. This was chosen because
infants with CP in 2021 were diagnosed by another specialist despite being
followed by HRIF while a quarter of patients were seen via telehealth,
limiting the ability to make a diagnosis. Our primary outcome was median
age at CP diagnosis. Other measures collected included the number of
infants diagnosed with CP or designated HRCP, patient demographic and
clinical characteristics. Measures and age at diagnosis were evaluated
quarterly. Balancing measures included no-show rates and number of
infants referred because of clinical concern outside of HRIF criteria in order

to determine if adding one more visit for a subgroup of infants in three
months led to higher no-show rates or if adding another tool in the NICU
over-identified infants referred to HRIF.

Analysis
To demonstrate change over time, we tracked the ratio of qualifying infants
who had a GMA in the NICU and/or HRIF, and HINE in HRIF monthly using p
charts. Fisher’s exact test or ANOVA testing were used to compare patient
characteristics from 2021 to 2023. To compare the median adjusted age at
CP diagnosis over time, we performed a Dunn’s pairwise nonparametric test
using median age in 2021 as the baseline and created a run chart to track
age at diagnosis. Analyses were conducted using QI Macros or R software (R
Core Team (2020). R: A language and environment for statistical computing.
R Foundation for Statistical Computing, Vienna, Austria).

Ethical considerations
The project was not considered human subjects research by the
Institutional Research Board at Columbia University Medical Center and
therefore did not require review or approval from our local IRB. We
adhered to all QI ethical guidelines in the planning and execution of this
project. No interventions, therapies, or subjects were randomized. The
study team accessed all charts and reported deidentified data to the
Cerebral Palsy Foundation in the form of quarterly reports that were
tracked alongside the other sites part of the CP Early Detection and
Intervention Network. No personal health information was shared outside
of the institution.

RESULTS
GMA and HINE screening and age at diagnosis
Providers routinely administered the HINE in HRIF in March 2022,
and started seeing patients at three months in August 2022 with
the introduction of the fidgety period GMA. The inpatient PT/OT
team started conducting the GMA in the NICU in September 2022.
Within five months, there was a significant change in the
centerline for the ratio of qualifying infants who had a GMA in
the NICU in the fall of 2022 maintained for the next ten months
(Fig. 2A). In December 2023, there was one data point below the

Table 1. Key steps and interventions for GMA and HINE screening from 2022 to 2023.

Cycle number Month and Year Key step and/or intervention

GMA in the NICU

1 September 2022 Started conducting GMA after training course in August 2022

2 October 2022 Began biweekly GMA video review; Division wide research conference presentation

3 February 2023 Educational session for the advanced practice providers and nurses

4 June 2023 Third iPad acquired

5 July 2023 Flowsheet created in EMR

6 August 2023 Advanced GMA course

7 September 2023 Monthly educational sessions for the pediatric residents

8 November 2023 Clinical practice guidelines presented to division of neonatology

GMA in the HRIF clinic

1 August 2022 Transitioned to 3-4 month visits, basic GMA course, started conducting GMA

2 October 2022 Began biweekly GMA video review

3 February 2023 Joint monthly meetings with local cerebral palsy center

4 June 2023 Education session to division of neurology

5 July 2023 Flowsheet created in EMR

6 August 2023 Advanced GMA course

HINE in the HRIF clinic

1 July 2021 Physical therapist joined HRIF and started administering HINE

2 March 2022 Formal HINE training by Cerebral Palsy Foundation, started conducting HINE routinely in clinic

3 April 2023 HINE flowsheet created in EMR

4 November 2023 Internal HINE review
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Fig. 2 p Charts for GMA and HINE in the NICU and HRIF. A p Chart demonstrating infants qualified for HRIF who had a GMA administered in
the NICU. B p Chart demonstrating infants who had a GMA administered at the 3–4 month visit in HRIF. C p Chart demonstrating infants who
had a HINE administered.
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lower control limit, which was attributed to having limited
personnel available during a holiday season. The most common
reason cited for missing a GMA was inability to capture infants
discharged earlier than 36 weeks. In HRIF, with initiation of a three-
month visit, 100% of qualifying infants underwent a GMA by April
2023 (Fig. 2B). Three caregivers refused the GMA in the NICU and
HRIF over two years. Five months after HINE training, there was a
significant increase in the number of infants with a HINE starting
in August 2022 that was sustained through December 2023
(Fig. 2C). The most common reason for not completing a HINE was
inability to administer due to infant’s state.
The median adjusted age at CP diagnosis was significantly

lower at 7.5 months [5.9,14.4; p= 0.02] in 2022 and 8.9 months
[6.6,12.2; p= 0.01] in 2023 compared to 18.5 months in 2021
[16.7,19.4]. After hiring an early detection coordinator, introducing
the HINE and joining a network, there was a trend towards a lower
age at diagnosis by the first quarter of 2022 followed by a shift
noted from the third quarter of 2022 to the second quarter of
2023 following the initiation of a three-month visit (Fig. 3).

Secondary process metrics and balancing measures
The number of clinic visits more than doubled from 2021 to 2023
(Supplementary Table), and the number of new CP diagnoses
increased (Table 2). Eight brain MRIs were done in the NICU in
infants who had CS movements: two with high-grade intraven-
tricular hemorrhage, two with low grade intraventricular hemor-
rhage, one with white matter injury, one with a neuronal migration
disorder, one with ventriculomegaly, and one that had a normal
term equivalent MRI. Two infants with CS movements and normal
cranial ultrasounds (cUS) did not have an MRI for unclear reasons.
Two infants who did not meet criteria for HRIF were referred due to
abnormal movements observed. No-show rates significantly
increased from 17% in 2021 to 24% in 2022 (p= 0.02) but
subsequently decreased in 2023 to 22% (p= 0.09).

Characterization of infants diagnosed with CP
Five infants were diagnosed with CP in 2021, and 10 infants were
diagnosed in 2022—all of whom were premature. In 2023, 4 out of

the 11 infants (36%) diagnosed with CP had HIE and received
therapeutic hypothermia (Table 2). Among infants diagnosed with
CP from 2022 to 2023, most (21/26, 81%) had neuroimaging
findings on either a cUS or MRI correlated with CP while four (15%)
had a normal cUS but no MRI to review and one (4%) had a
normal cUS and MRI at term equivalent age. More infants with CP
had absence of fidgety movements but did not have CS
movements during the writhing period. Further characteristics
and demographics of infants diagnosed with CP are shown in
Table 2.

DISCUSSION
In a level IV NICU and HRIF clinic, we demonstrated successful
implementation of an early CP detection initiative utilizing evidence-
based screening tools in high-risk infants. The ratio of qualifying
infants who underwent a GMA increased from 0% to 89% in the
NICU and 100% at the first HRIF visit. In HRIF, 87% infants had a HINE
done visit during the latter half of the initiative. Our efforts led to a
sustained reduction in the age at CP diagnosis from 18.5 months to
below nine months sustained for two years after hiring an early
detection coordinator, joining a collaborative effort, and initiating an
earlier HRIF visit [40]. The largest study to date involving five HRIF
programs reported an average age at diagnosis of 9.5 months
decreased from 19.5 months sustained for five years [36]. Similarly, a
key component in our study was standardization of a three-month
visit, allowing for earlier establishment of care and a fidgety period
GMA, which is more sensitive and specific for CP compared to the
writhing period GMA [21]. Of infants who had a GMA, 4.2% (10/240)
had CS movements and 6.3% (11/176) had absent fidgety move-
ments, which was less frequent compared to previous groups
reporting 6.5% (63/965) and 10.2% (144/1414) respectively in recent
publications [37]. In our cohort, clinically significant MRI findings
were detected in 62.5% (5/8) of infants with CS movements higher
than 52% of a recent cohort of 144 infants [41]. In our cohort, only
five additional MRIs were done in response to GMA findings over
two years—all but one had abnormalities not captured on cUS while
one had a normal MRI and was ultimately designated HRCP [42].

Fig. 3 Run chart demonstrating median age at diagnosis of cerebral palsy for each patient.
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Through outreach efforts and improvements to the referral
process, the number of infants seen in HRIF increased by 2.7-fold
with a CP prevalence ranging from 3-3.7% from 2021 to 2023, lower
than those previously reported [38, 43]. We postulated this may be
due to our referral criteria recently broadened in 2023 to include all
very low birth weight infants and a higher follow-up rate at the three-
month visit that was sustained at older ages.
Most new diagnoses were among term infants with HIE in 2023

compared to the previous years, but the sample size was variable.
Most infants with HIE were diagnosed with CP earlier than six
months, particularly after the GMA and HINE were administered.

This difference in distribution in 2023 may be due to improved
follow-up of infants with HIE. In 2021 33% (4/12) of infants with
HIE were seen in HRIF, which improved to 60% (12/20) in 2022 and
80% (4/5) in 2023. The larger sample size in 2022 and improved
follow-up may have skewed our distribution of diagnoses in 2023
away from preterm infants who continue to have an increasing
prevalence of CP across the country [6, 44]. Larger scale
longitudinal studies are needed to clarify the contributions of
different risk factors to CP. Additionally, diagnostic variability
continues to exist [45]. Four infants in our cohort were diagnosed
with hypotonic CP at older ages—one with a chromosomal

Table 2. Maternal and neonatal demographics and clinical characteristics of infants newly diagnosed with cerebral palsy from 2021 to 2023.

2021 (n= 5) 2022 (n= 10) 2023 (n= 11) p-valuea

Gestational Age (weeks) 26.8 (1.97) 27.1 (3.39) 35.5 (6.59) 0.0009

Birthweight (Z-score)b 0.468 (2.26) −0.539 (0.988) −0.130 (1.13) 0.41

Male Sex 3 (60) 6 (60) 6 (54.5) 1.00

Race 0.43

Asian 1 (20) 0 (0) 0 (0)

Black 2 (40) 3 (30) 5 (45.5)

White 2 (40) 7 (70) 6 (54.5)

Hispanic ethnicity 1 (20) 7 (70) 4 (36.4) 0.15

Antenatal steroids 5 (100) 10 (100) 3 (27.3) 0.0003

Maternal magnesium 5 (100) 10 (100) 3 (27.3) 0.0003

Small for gestational age 0 (0) 2 (20) 2 (18.2) 0.82

Multiple gestation 0 (0) 2 (20) 3 (27.3) 0.69

Therapeutic hypothermia 0 (0) 0 (0) 4 (36.4) 0.05

Abnormal neuroimagingc 4 (80) 7 (70) 10 (91) 0.57

GMA writhing period - - -

Normal 0 (0)

Poor repertoire 3 (100)

Cramped synchronized 0 (0)

GMA fidgety period - - -

Normal 2 (33)

Absent 4 (67

CP tone type 0.22

Spasticity 4 (80) 10 (100) 8 (73)

Hypotonia 1 (20) 0 (0) 3 (27)

CP topography 0.34

Hemiplegia 2 (40) 1 (10) 4 (36)

Diplegia 2 (40) 5 (50) 3 (27)

Triplegia 0 (0) 1 (10) 0 (0)

Quadriplegia 1 (20) 3 (30) 4 (36)

Gross motor function classification level 0.11 d

I 3 (60) 1 (10) -

II 0 (0) 3 (30) -

III 1 (20) 0 (0) -

IV-V 1 (20) 4 (40) -

Unclassified 0 (0) 2 (20) 11 (100)

Age at diagnosis (months) 18.5 [16.7,
19.4]

7.5 [5.9, 14.4] 8.9 [6.6, 12.2] 0.02e, 0.01 f, 0.48 g

Data are shown as mean (SD), n (%) or median [IQR] and “-” if no data available.
aP-value calculated by Fisher’s exact test or ANOVA, p-value < 0.05 statistically significant.
bBased on Fenton 2013 preterm growth chart.
ccUS or MRI with grade 3-4 intraventricular hemorrhage, hydrocephalus, white matter injury, cortical and deep gray matter lesions, cystic encephalomalacia,
stroke, brain maldevelopments.
dComparing 2022 to 2021 since infants with CP in 2023 are < 2 years of age (adjusted) at time of analyses.
eDunn’s pairwise comparison of adjusted age in e2021 to 2022, f2021 to 2023, and g2022 to 2023.
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deletion, two with periventricular leukomalacia, and a growth
restricted preterm infant with a normal brain MRI. Diagnosis was
made in collaboration with a CP specialist and led to increase in
therapies but highlighted limitations of neuroimaging, which can
be normal in up to 15% of infants with CP [46, 47]. Additionally, a
genetics evaluation was considered in light of recent work that
has uncovered new genes implicated in the development of CP in
both individuals with and without known risk factors [5, 48].
Privacy was a major concern considered when establishing a

GMA workflow, which was a barrier that our institution
encountered [49]. Video recordings were stored in a HIPAA-
compliant, cloud-based storage. Initially, our institution’s Office of
Legal Affairs required consent for the GMA but in January 2024,
they acknowledged the GMA as a standard tool and determined
that formal consent was no longer required. Further strategies
have been explored, including use of a phone application that
allows parents to film a GMA securely, while others are
researching use of automated assessment of general movements
[50, 51].
Previous studies have reported an overall positive parental

perception of early diagnosis and use of a HRCP designation
among caregivers [17, 18, 52]. Furthermore, a consensus state-
ment advocated that a HRCP designation be considered if one
element was missing or normal [52]. Starting in the fall of 2022 we
adopted a modified use of a HRCP designation and found that 7/
11 (64%) of those diagnosed in 2023 had been designated HRCP.
We collaborated with the Cerebral Palsy Foundation and created a
checklist to guide when to consider a HRCP designation and/or
conversion to a diagnosis [16]. In a recent qualitative study
published by our group, caregivers were not only accepting of
early CP diagnoses but also were supportive of the use of a HRCP
designation even if their infant did not ultimately develop CP [53].
No-show rates were followed to assess the impact of an earlier

visit and potential added six-month visit. Although the no-show
rate increased in 2022 compared to 2021 (Supplementary Table)
the number of clinic visits more than doubled with a stable no-
show rate in 2023. Because no standardized referral system
existed prior to 2022 allowing for selection bias, the referral
process was re-vamped to include meetings with the coordinator
and families in the NICU, one-month telephone check-ins and
virtual reminders to ensure equitable follow-up. In 2021, 45% of
eligible patients came to their first appointment, increased to 72%
in 2022 and 89% in 2023. Among infants who had an additional
three-month follow-up, 29% (8/28) were lost to follow-up in 2022,
decreased to 14% (10/67) in 2023 following the adoption of a
HRCP checklist, which may partly explain the increase in no-show
rates in 2022 when criteria were more lenient. Although patients
with Medicaid were less likely to be seen compared to those
privately insured, there was no difference among the years as well
as no difference among English-speaking versus non-English
speaking families to account for a further increase in no-show
rates [54].
We demonstrated that using a QI framework could successfully

lead to implementation of guidelines by using iterative processes
to achieve sustainability [55]. Each infant benefitted from a
diagnosis in terms of increased therapies—nine (35%) had no
prior services, three (12%) were referred to local rehabilitation
centers while one with hemiplegic CP was referred to a study
evaluating role of constraint-induced movement therapy, which
can improve affected hand function [56, 57].

Limitations
This QI initiative occurred at a single large academic referral center
in a metropolitan area, which limits the generalizability of these
findings. An early detection coordinator was critical in the success
of this initiative, which may not be feasible elsewhere; however,
achieving buy-in with existing key stakeholders played an
important role in leveraging skills and utilization of available

resources. Our focus was on capturing infants in the NICU who
qualified for HRIF while other institutions have implemented
universal GMA screening. Although implementation of early tools
should lead to earlier diagnoses, ensuring fidelity and reliability of
these tools on a repeated basis is an integral part of this process.
Lastly, several members were GMA-trained, which could lead to
different interpretations but more than a dozen providers received
advanced training, allowing for improved clinical discretion.

CONCLUSIONS
In this QI initiative, we demonstrated successful implementation of
evidence-based screening tools (e.g., GMA, HINE) conducted in
high-risk infants in our NICU and HRIF clinic sustained over time
with a subsequent lower age at CP diagnosis. Continued
education, demonstration of successful implementation efforts
and standardization of elements essential for a diagnosis are
feasible with the support of a committed team.

DATA AVAILABILITY
The datasets generated during and/or analyzed during the current study are available
from the corresponding author on reasonable request.
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