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Abstract 36 

 37 

Objective: Identify barriers and facilitators to neurodevelopmental 38 

follow-up (NDFU) for high-risk neonates in Washington (WA).  39 

Study Design: Cross-sectional, mixed-methods study of NDFU 40 

centers and neonatal intensive care units (NICUs) across WA to 41 

characterize NDFU referral and scheduling practices and identify 42 

barriers and facilitators to NDFU attendance.  43 

Results: Response rates were 84% for NDFU centers and 94% 44 

for NICUs. Barriers to NDFU attendance included logistical 45 

limitations (n=10, 63%) and scheduling processes (n=10, 63%), 46 

while facilitators included provider relationships and 47 

communication (n=8, 50%) and community-based access (n=8, 48 

50%). No NICU respondent reported receiving any post-discharge 49 

communication from NDFU centers regarding patient 50 

developmental outcomes. 51 



Conclusion:  Integrating anticipatory guidance and family 52 

education before NICU discharge with home-based services and 53 

telehealth may improve access to essential developmental follow-54 

up care in this high-risk population. Interventions to increase 55 

NDFU attendance should prioritize family-centered 56 

communication, reduced logistical burdens, and flexible models of 57 

care delivery.  58 

 59 

Introduction 60 

Although advances in neonatal care have significantly increased 61 

survival (1–3), the risk of long-term neurodevelopmental 62 

impairment (NDI) remains high for preterm infants and those 63 

affected by conditions such as neonatal encephalopathy, 64 

congenital anomalies, infections, and in utero illicit drug exposure 65 

(4,5) (6–8). The American Academy of Pediatrics (AAP) 66 

recommends neurodevelopmental follow-up (NDFU) for all high-67 

risk infants to optimize early detection of delays (9–12). 68 

In the United States, two complementary systems offer 69 

access to NDFU services (13,14). NDFU clinics are typically tertiary 70 

hospital-based, staffed by multidisciplinary teams, and focus on 71 

longitudinal surveillance and identification of NDI through 72 

standardized assessments and interdisciplinary evaluation. These 73 

clinics may also provide medical follow-up, nutrition and feeding 74 

support, mental health services, and physical or occupational 75 



therapy(13,15,16). Early Intervention (EI) programs, mandated 76 

under Part C of the Individuals with Disabilities Education Act (17), 77 

offer family-centered therapeutic services in the home or 78 

community for children under three years of age who have or are at 79 

risk for developmental delays, at no or limited cost to families (18). 80 

EI programs are typically staffed by physical, occupational, and 81 

speech therapists who assess infants and deliver early intervention 82 

services as needed (18). Together, NDFU clinics and EI programs 83 

form complementary systems of NDFU that support early detection 84 

of developmental delays and facilitate timely, individualized 85 

interventions to improve outcomes for high-risk infants (13,14,19). 86 

EI services facilitated by NDFU centers have positive effects 87 

on motor and cognitive development in infancy with cognitive gains 88 

lasting into preschool (20,21). Despite these benefits, participation 89 

in NDFU remains challenging, with up to two-thirds of high-risk 90 

infants lost to follow-up by two years of age (22,23). Attrition is 91 

complex and multifaceted, influenced by interconnected medical, 92 

family, sociodemographic, and systemic, and sociopolitical 93 

factors(23–27). Additionally, differences in institutional practices 94 

and community resources lead to variations in follow-up rates, 95 

family counseling, and access to care, highlighting an important 96 

need to elucidate and overcome barriers to care. However, to 97 

determine best practices to promote higher NDFU rates by families 98 

of high-risk children, identification of the barriers and facilitators to 99 

NDFU care is a critical first step.  100 



In partnership with the Washington State Department of 101 

Health and the Washington State Perinatal Collaborative, we 102 

sought to address this critical gap by identifying barriers that 103 

prevent and facilitators that enhance families’ attendance at NDFU 104 

care by conducting a statewide assessment of neurodevelopmental 105 

follow-up services throughout Washington state. Specifically, we 106 

examined referral, scheduling, and developmental screening 107 

practices across Level III and IV NICUs and NDFU centers, as well 108 

as the level of communication and collaboration between referring 109 

NICUs and neurodevelopmental programs, with the overall aim of 110 

informing strategies to promote equitable access to comprehensive 111 

neurodevelopmental care. 112 

Materials, Subjects and Methods 113 

Study design 114 

Mixed-methods surveys, including both quantitative and qualitative 115 

questions, were distributed to providers at 19 NDFU centers (e.g., 116 

EI programs and ND clinics) and 16 regional NICUs across 117 

Washington State between September and November 2024. The 118 

surveys and study protocol were explicitly designed for providers of 119 

neonatal and NDFU care; no patients or direct patient data were 120 

obtained for this study. The study protocol was reviewed by the 121 

University of Washington Institutional Review Board and was 122 

determined to be exempt from review.  123 

Survey Development 124 



Two online surveys were developed and reviewed by the study 125 

investigators using Research Electronic Data Capture (REDCap), a 126 

secure electronic data capture tool (28). A 27-item survey 127 

(Supplemental File A) was distributed to clinical directors at regional 128 

Level III and Level IV NICUs to capture information about NDFU 129 

referral and scheduling practices, how information on infant 130 

neurodevelopment is shared with both families and the NDFU 131 

programs to which they are referred, and to assess the 132 

developmental screening tools utilized in participating NICUs. A 43-133 

item survey (Supplemental File B) was distributed to program 134 

directors of NDFU centers across Washington State, exploring the 135 

demographics of patients seen in different types of NDFU centers, 136 

funding sources, staffing models, scheduling practices, no-show 137 

rates, visit cadence, use of telehealth, types of assessments 138 

administered, methods of communication with referring providers, 139 

and perceived barriers and facilitators to NDFU attendance.  140 

Survey Distribution 141 

A list of email contacts for medical and/or program directors for 142 

Level III and Level IV NICUs (11) and NDFU centers across 143 

Washington was made available through the Washington State 144 

Department of Health. Public survey links were distributed by email 145 

in September 2024. When needed, the surveys were redistributed 146 

up to three times through November 2024. An introduction to the 147 

surveys explained the rationale for data collection and estimated 148 

completion time. Consent was implied if the individual chose to 149 



complete the survey. While names were not requested, the surveys 150 

assessed respondents’ roles and organization names to assist with 151 

the categorization of responses. 152 

Statistical Analysis 153 

Survey data were collected and stored in the University of 154 

Washington REDCap database and analyzed to explore referral 155 

and scheduling practices, as well as barriers and facilitators to 156 

NDFU care from providers’ perspectives. We used descriptive 157 

statistics, including frequencies, means, medians, standard 158 

deviations, and interquartile ranges. All data analyses were 159 

conducted using SAS Studio OnDemand for Academics (Cary, NC: 160 

SAS Institute Inc).  161 

Free-text responses from providers at NDFU centers 162 

describing perceived barriers and facilitators were analyzed using 163 

inductive qualitative content analysis. Responses were imported 164 

into NVivo (QSR International) to facilitate data organization and 165 

coding. MW performed line-by-line coding using an inductive 166 

approach to generate initial codes directly from the data. Codes 167 

were iteratively refined and organized into higher-order themes 168 

based on the mechanism by which each barrier or facilitator related 169 

to NDFU attendance. When codes overlapped conceptually, they 170 

were categorized based on their predominant mechanism of 171 

influence on attendance. No prespecified frequency threshold was 172 

used to create a separate theme; instead, themes were defined 173 

based on distinct differences in how barriers or facilitators 174 



influenced attendance. SN reviewed the coding framework and 175 

thematic organization to ensure consistency, refine code 176 

definitions, and resolve discrepancies through discussion. 177 

Thematic frequencies were calculated at the respondent level to 178 

describe the relative prominence of each category across NDFU 179 

centers. 180 

 181 

Results 182 

Provider characteristics 183 

A total of 15 providers representing eligible NICUs responded to the 184 

survey (94% response rate), including respondents from 10 of 11 185 

Level III NICUs and all 5 Level IV NICUs across Washington State. 186 

Most NICU survey respondents held medical director roles, though 187 

staff knowledgeable in nursing, developmental care, and discharge 188 

coordination also had the opportunity to complete the survey. A total 189 

of 16 providers representing eligible NDFU centers completed the 190 

survey (84% response rate), including all 4 NDFU clinics in 191 

Washington State and 12 of 15 EI programs (Figure 1). Most 192 

respondents to the NDFU center survey held clinic director or 193 

program management roles (Table 1). 194 

NICU Survey 195 

Only 4 NICU respondents (n=4/15, 26.7%) reported that their 196 

centers perform standardized  neurodevelopmental assessments 197 

during the inpatient period; among those performing standardized 198 



neurodevelopmental assessments, only n=2 (50%) use the 199 

Hammersmith Neonatal Neurological Exam, n=3 (75%) use the 200 

General Movements Assessment, and n=1 (25%) use the Neonatal 201 

Neurobehavioral Scale. Over half of NICUs (n=8/15, 53.3%) utilize 202 

clinical feeding evaluations. Results of neurodevelopmental testing 203 

are primarily shared directly with the family by the therapist 204 

performing the exam (n=12, 80%), though this information may be 205 

shared by another NICU provider (n=4, 27%) or in a 206 

multidisciplinary care conference (n=4, 27%). The eligibility criteria 207 

for NDFU referral from the respondent NICUs included birth weight 208 

(defined as patient <1500 grams at birth, intrauterine growth 209 

restriction, or small for gestational age), gestational age (e.g., 210 

prematurity), hypoxic ischemic encephalopathy, seizures, history of 211 

surgery, and history of extracorporeal membrane oxygenation 212 

(ECMO) (Table 1). Most referrals for neonatal follow-up and early 213 

intervention are placed by the medical team (n=9, 60% and n=7, 214 

47% respectively), though other providers play a significant role in 215 

referral placement, including discharge coordinators, social 216 

workers, and inpatient infant therapy team members. NDFU 217 

appointment scheduling was completed by a range of individuals, 218 

including discharge coordinators, medical providers, 219 

neurodevelopmental clinic coordinators, and therapy team 220 

members, while parents mostly complete EI scheduling.  221 

Neurodevelopmental Follow-Up and Early Intervention Survey 222 



Of the 16 NDFU center survey respondents, n=7 (44%) reported 223 

seeing fewer than 10 infants for developmental follow-up per month, 224 

while only one clinic reported seeing more than 40 NICU graduates 225 

per month. Among the four responding NDFU clinics, assessments 226 

performed included medical (n=2, 50%) and developmental 227 

assessments [(motor (n=4, 100%), cognitive (n=3, 75%), speech 228 

and language (n=4, 100%)], along with occupational therapy (n=3, 229 

75%), physical therapy (n=3, 75%), audiology (n=1, 25%), nutrition 230 

(n=2, 50%), and feeding/swallow evaluations (n=2, 50%). Of the 12 231 

responding EI programs, none of the respondents reported 232 

conducting medical assessments; however, EI program 233 

respondents did perform motor (n=11, 92%), cognitive (n=11, 92%), 234 

and speech a language (n=10, 83%) assessments, as well as 235 

occupational therapy (n=10, 83%), physical therapy (n=9, 75%), 236 

and clinical feeding evaluations (n=6, 50%). They also reported 237 

completing audiology (n=2, 17%) and vision (n=5, 42%) 238 

assessments. Social work support was available in most ND clinics 239 

(n=3, 75%) and in half of EI programs (n=6, 50%). None (0%) of the 240 

NDFU programs responding reported performing or documenting 241 

specific screening for social determinants of health (SDOH).  242 

We explored the methods NDFU centers used to share the 243 

results of post-discharge developmental testing and infant 244 

outcomes with referring NICUs (Figure 2). While three (25%) EI 245 

programs and two (50%) NDFU clinics reported using the electronic 246 

health record to share results, one (8%) EI program used clinic-to-247 



clinic messaging, and one NDFU clinic (25%) used email or phone 248 

to communicate with referring NICUs. Notably, 100% of the 249 

surveyed NICU providers reported not receiving communication 250 

from NDFU clinics or EI programs with results of post-discharge 251 

neurodevelopmental testing or infant outcomes. (Figure 2)   252 

Three-quarters of responding centers reported having a 253 

method to track no-show appointments. Of those tracking no-254 

shows, nine programs (75%) had a no-show rate below 25%, while 255 

two (17%) had a no-show rate between 26% and 50%. Notably, 256 

some EI programs track no-show rates based on program-wide 257 

data rather than specifically to patients following up post-NICU 258 

discharge affecting the accuracy of reported attrition. For instance, 259 

one EI program respondent mentions, “This percentage rate…is 260 

our total no-show cancel rate of all of our ESIT services and not 261 

specific to NICU follow-up services.” Among all NDFU center survey 262 

respondents, most (n=12, 75%) offered some form of telehealth.  263 

Barriers and Facilitators for Neurodevelopmental Follow-up  264 

Among NDFU center survey respondents who provided free-text 265 

comments, six barrier themes and six facilitator themes were 266 

identified through inductive content analysis (Figure 3, Table 2). 267 

Although several reported barriers were interrelated, they were 268 

grouped into themes based on the predominant way in which they 269 

interfered with attendance. The most frequently cited barrier 270 

themes to NDFU attendance were logistical limitations (n=10, 63%) 271 

and scheduling processes (n=10, 63%). Logistical limitations 272 



included competing caregiver responsibilities (n=6, 38%), 273 

transportation challenges (n=5, 31%), and housing instability or 274 

relocation (n=2, 13%). Scheduling processes included scheduling 275 

conflicts (n=4, 25%), forgotten appointments (n=3, 19%), long 276 

waitlists (n=1, 6%), or lack of patient information (n=1, 6%). Half of 277 

respondents (n=8, 50%) reported limited family understanding or 278 

engagement as a barrier to NDFU attendance, reflecting concerns 279 

about caregiver readiness (n=2, 13%), language barriers (n=1, 6%), 280 

or uncertainty about the purpose or importance of NDFU (n=7, 281 

44%). Less commonly identified barriers included patient-related 282 

clinical factors (e.g., patient or caregiver illness, or re-283 

hospitalization) (n=4, 25%), psychosocial and socioeconomic 284 

stressors (n=3, 19%), and care coordination and system navigation 285 

challenges (n=2, 13%). 286 

The most frequently identified facilitator themes of NDFU 287 

attendance were provider relationships and communication (n=8, 288 

50%) and community-based access and reduced travel burden 289 

(n=8, 50%) (Table 2). Responses within the provider relationships 290 

and communication theme emphasized supportive provider 291 

interactions (n=7, 44%) and accessible communication (n=1, 6%). 292 

Community-based access and reduced travel burden included 293 

home-based services (n=5, 31%), telehealth availability (n=2, 294 

13%), NDFU center location (n=2, 13%), and transportation 295 

assistance (n=1, 6%). Additional facilitator themes included flexible 296 

and coordinated care delivery (n=6, 38%) and availability of 297 



specialized services (n=3, 19%). Less commonly cited facilitator 298 

themes were family education and information received at NDFU 299 

visits (n=2, 13%) and family-centered and culturally responsive care 300 

(n=2, 13%). Together, these findings demonstrate that logistical 301 

access and clinic workflow factors were the most prominent 302 

barriers, whereas relational aspects of care and proximity of 303 

services were the most frequently described facilitators. 304 

Discussion 305 

This survey of regional NICUs and NDFU centers is the first study 306 

to examine current practices, potential barriers, and facilitators of 307 

neurodevelopmental assessment and follow-up for high-risk infants 308 

across Washington state. This study’s findings revealed that 73.3% 309 

of surveyed Washington state NICUs do not perform standardized 310 

neurodevelopmental evaluations of neonates during their NICU 311 

hospitalization. While the criteria for NDFU referral are similar, 312 

referral placement and scheduling practices differ across programs, 313 

adding to confusion and fragmentation of care for high-risk infants. 314 

NDFU centers (including NDFU clinics and EI programs) report 315 

variable patient volumes, developmental assessments performed, 316 

and availability of telehealth services. In addition to potentially 317 

creating disparities in care, these differences may complicate 318 

longitudinal evaluation of high-risk infants who relocate or change 319 

developmental care providers.  320 

Neonatal and Neurodevelopmental Follow-up Care in Washington 321 

State 322 



In 2024, one in eleven, or 9.0% of infants born in Washington, were 323 

premature (<37 weeks’ gestation), resulting in roughly 7,600 NICU 324 

admissions annually (49), not including term infants with both pre- 325 

and postnatal diagnoses of complex congenital disorders or birth-326 

related trauma requiring NICU-level care. The regionalization of 327 

perinatal and neonatal care in Washington state generally 328 

concentrates services in urban economic centers, creating 329 

challenges for families who must travel from the state’s vast rural 330 

regions to large academic centers to access care. This is likely a 331 

commonality shared with other states and settings throughout the 332 

US and globally.  333 

Inter-program Communication: NICU and Neurodevelopmental 334 

Follow-up Centers 335 

This analysis highlights opportunities to improve communication 336 

between NDFU centers and the NICUs who refer patients to them. 337 

We identified significant variation among institutions regarding 338 

which NICU provider or staff member places NDFU referrals, 339 

including discharge coordinators, care coordinators, medical staff, 340 

infant therapy staff, and social workers. Although NICU providers 341 

who place referrals may be alerted that a child is seen at an NDFU 342 

center, results are not tracked in a central data repository, and while 343 

approximately 50% of NDFU center respondents report sharing 344 

evaluation data with referring NICUs, 0% of the NICU providers 345 

stated that they routinely receive data on their referred patients. 346 

These findings highlight a striking disconnect between the NDFU 347 



centers and the referring NICUs, elucidating an opportunity for 348 

enhancing communication between institutions. 349 

The current lack of communication between institutions may 350 

limit the ability to conduct clinical audits, quality improvement 351 

initiatives, or research. Given the emphasis on regionalizing 352 

subspecialty neonatal and perinatal care in Washington state, there 353 

is a unique opportunity for broader institutional collaboration to track 354 

outcomes in these areas. Establishing a large regional database to 355 

which NICUs and NDFU programs submit de-identified data, similar 356 

to the California Perinatal Quality Care Collaborative (29) may play 357 

a broader role in tracking outcomes as process changes and 358 

advances in neonatal research continue to evolve. 359 

Practical and Logistical Considerations for NDFU Attendance 360 

Given resource constraints that limit the expansion of NDFU 361 

appointments, strategies must be proposed to ensure that infants 362 

at the highest risk of NDI maintain timely access to evaluation and 363 

therapeutic services. The use of neurodevelopmental assessments 364 

during NICU admission, as part of early detection pathways, has 365 

led to earlier diagnosis of cerebral palsy (30) and earlier access to 366 

early intervention services, which may improve long-term 367 

functioning (31). Early detection and risk identification of NDI during 368 

NICU hospitalization using predictive models for risk stratification 369 

(32,33), may help shape referral pathways, and determine 370 

appropriate appointment timing, frequency, and modality for follow-371 

up and early intervention.  372 



While some aspects of follow-up care, such as hearing 373 

exams, must be conducted in person, some neurodevelopmental 374 

screening assessments can be conducted remotely via telehealth, 375 

potentially improving access to neurodevelopmental follow-up care. 376 

A large retrospective study of 55 Federally Qualified Health Centers 377 

(FQHCs) in Texas found that when appointments were available via 378 

telehealth rather than in person, the odds of a missed appointment 379 

were reduced by 13% (34). Moreover, a local investigation of 380 

pediatric neurology patients in Washington state during and after 381 

the conclusion of the COVID-19 pandemic, found that patients from 382 

rural areas of the state had far greater odds of utilizing telehealth 383 

even after in-person appointments could be rescheduled (35). 384 

During telehealth visits, experts may guide families in conducting 385 

certain developmental assessments of their child (36,37). This 386 

presents a valuable opportunity to engage families in care as 387 

parents learn how to observe and interpret their child’s movement 388 

and behavior(12,36,38). Finally, there is evidence that evaluating 389 

an infant in their home environment may be more reliable than an 390 

evaluation done in an unfamiliar exam room (39). Given the existing 391 

telehealth infrastructure through a majority of regional NDFU 392 

centers, and our finding that 75% of NDFU centers surveyed utilize 393 

telehealth services, more emphasis on utilizing this technology may 394 

improve access to care and directly overcome several key identified 395 

barriers to NDFU including concerns about competing caregiver 396 

responsibilities, limited means of transportation, and rising costs of 397 

childcare for other children in the household.  398 



Social disparities have been found to be associated with 399 

reduced rates of NDFU. (23) In a large, population-based 400 

investigation in California, sociodemographic variables such as 401 

lower maternal education and single-parent households with 402 

reduced resources were associated with lower rates of neonatal 403 

follow-up before 12 months of corrected age (40).  Given that no 404 

NDFU centers surveyed formally evaluate aspects of SDOH, this 405 

also highlights a potential opportunity for a simple screening 406 

assessment at intake or during appointment scheduling to help 407 

identify families at high risk of becoming lost to follow-up. For 408 

example, in response to these survey results, clinics at the Institute 409 

for Human Development and Disability (IHDD) at the University of 410 

Washington have initiated quality improvement work to improve 411 

SDOH screening documentation paired with immediate assistance 412 

with resources for needy families. Implementation of these 413 

processes on a larger scale would necessitate NDFUs to be 414 

resourced to support targeted interventions to improve access to 415 

care. 416 

Anticipatory Guidance 417 

Our thematic analysis identified six prominent barriers, including 418 

logistical limitations, scheduling processes, and limited family 419 

understanding or engagement, which emerged as the most 420 

significant factors perceived by NDFU providers to negatively 421 

impact attendance. Concerns regarding the caregiver 422 



responsibilities, lack of transportation, affordable childcare, missed 423 

workdays to attend clinic visits, language barriers, and other family 424 

stressors have been described in other investigations, as has the 425 

concept that families often do not understand the rationale for 426 

NDFU (41,42). A modified Delphi study performed by Miller et al 427 

(2025) explored interventions to strengthen the NICU-to-home 428 

transition and identified “anticipatory guidance” for families, 429 

including discussions of important referrals such as NDFU and EI, 430 

as a crucial component of NICU discharge. However, finding an 431 

appropriate time to disclose concerns regarding an infant’s 432 

development that takes into consideration parental stress and 433 

anxiety surrounding uncertain prognoses is challenging (43–47).  434 

We explored how families receive information about their 435 

infants' developmental progress before NICU discharge, and how 436 

that information is typically disclosed. From our surveys of NICU 437 

providers, we found that most developmental testing results are 438 

shared directly with families by the NICU’s physical, occupational, 439 

or speech therapists, while 4 (27%) of the NICUs surveyed hold 440 

interdisciplinary meetings between providers and families before 441 

discharge to discuss testing, such as imaging or developmental 442 

screens. Unsurprisingly, respondents felt that parents’ 443 

understanding of the importance of NDFU can serve as a key 444 

facilitator to attendance. Furthermore, the strong relationships that 445 



families build with their therapists and NDFU providers were seen 446 

as beneficial.  447 

Prior studies have similarly shown that family education 448 

initiatives are associated with improved follow-up attendance rates 449 

(48). Thus, by combining anticipatory guidance and family 450 

education prior to NICU discharge with the availability of home-451 

based services and strategic adoption of telehealth after NICU 452 

discharge, paired with improved screening for perinatal mood and 453 

anxiety disorders and social determinants of health in both the 454 

NICU and NDFU periods, we may improve access to follow-up 455 

care and overcome systemic barriers to obtaining important 456 

screening tests for developmental delay in this vulnerable 457 

population. Furthermore, the development of a regional neonatal-458 

perinatal database in WA state may bridge the gap in 459 

communication between academic and community NICUs and the 460 

outcomes of the infants that they serve. 461 

Strengths and Limitations 462 

A main strength of this study is the high response rate, with 463 

correspondence occurring between all identified NICUs and 464 

NDFU/EI centers in WA state. Also, the collaboration with the 465 

Washington state Department of Health and the Perinatal Regional 466 

Nurses enhanced the ability to reach almost all NICUs and 467 

NDFU/EI centers in WA state. Additionally, our study is a 468 



contemporary cohort, making the findings generalizable to the 469 

current time. As a survey-based study, our design is subject to 470 

response bias, although our overall response rates were robust 471 

(i.e., 94% NICU providers, 84% NDFU center providers), which 472 

minimizes this concern.  473 

However, our study has several limitations. One limitation 474 

includes relying on provider-reported survey data, which may be 475 

subject to recall bias and reflect individual respondents' 476 

perspectives rather than institutional practice. Consequently, 477 

reported practices, particularly regarding referral, scheduling, and 478 

follow-up processes, may not fully reflect actual implementation in 479 

clinical workflows across institutions. While providers are well-480 

positioned to identify systems-level processes and challenges, 481 

engagement in neurodevelopmental follow-up is also shaped by 482 

family experiences, preferences, and social determinants, which 483 

were not directly captured in this study. As a result, systems-level 484 

barriers and facilitators may be overrepresented relative to family-485 

level determinants. While this study is the first assessment of NDFU 486 

practices across WA state, its findings may not generalize to other 487 

geographic regions with differing healthcare infrastructures, referral 488 

pathways, or access to follow-up services.  489 

Conclusion 490 



This state-wide evaluation of NICU and NDFU programs identifies 491 

key opportunities to strengthen NDFU systems for high-risk infants. 492 

The variation in type and timing of screenings, assessments and 493 

support both within NICUs as well as in NDFU/EI centers may 494 

contribute to challenges in improving overall childhood health. 495 

Standardization of approaches may offer the benefit of statewide 496 

quality improvement opportunities. Barriers to returning for NDFU 497 

among high-risk families include limited access to clinics, difficulties 498 

in scheduling, and limited family understanding or engagement. 499 

Prominent facilitators include enhanced provider relationships and 500 

communication, as well as the flexibility of community- or home-501 

based services. A lack of communication between NDFU programs 502 

on referred children’s outcomes and the referring NICUs highlights 503 

the need for a state-wide database or other methods to overcome 504 

this notable barrier for providers. Future research incorporating 505 

family perspectives, including qualitative interviews with families 506 

who do and do not attend NDFU, is a critical next step to inform the 507 

development of comprehensive, patient- and family-centered 508 

strategies to improve engagement in NDFU. These findings are 509 

crucial for enacting and implementing meaningful efforts to 510 

ultimately improve the care of high-risk newborns to help ensure 511 

that all children can live to their fullest potential.  512 
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Table 1  812 

Title: Characteristics of Surveyed Neonatal Intensive Care Unit (NICU) and 813 

Neurodevelopmental Follow-up (NDFU) Center Providers and Their Practice 814 

Settings 815 

Caption:  816 

1NICU providers reported examples of birthweight criteria to include: ≤1500g at 817 

birth, Intrauterine Growth Restriction and Small for Gestational Age 818 

(<10%’tile).  819 

2Most gestational age criteria included infants <32 weeks’ gestation at birth, 820 

though the upper gestational age cut-off ranged from 30-37 weeks’ gestation.  821 

NICU Provider Survey (N=15) n (%) Criteria for NDFU Referral n (%) 

Level of NICU   Birth weight1  14 (93) 

Level III 10 (67) Gestational Age2 14 (93) 

Level IV 5 (33) Neonatal Opiate Withdrawal Syndrome  13 (87) 

Role of Respondent   Hypoxic Ischemic Encephalopathy 12 (80) 

Medical Director 6 (40) Seizures 10 (67) 

Nurse Manager 5 (33) Cardiac Surgery 6 (40) 

Case Manager 1 (7) Non-Cardiac Surgery 5 (33) 

Discharge Coordinator 1 (7) Extra Corporeal Membrane Oxygenation 5 (33) 

Lactation Consultant 1 (7) Genetic Diagnosis 3 (20) 

Therapy Services Manager 1 (7) Perinatal Brain Injury 1 (7) 

    Hyperbilirubinemia at Exchange 

Threshold 

1 (7) 

    Apgar <5 at 5 min 1 (7) 

        

NDFU Center Provider Survey (N=16) n (%) NDFU Center Characteristics n (%) 

Type of NDFU Center   Number of Patients Seen per Month   

Early Intervention Program 12 (75) Less than 10 7 (44) 

Neurodevelopmental Clinic 4 (25) 10-20 5 (31) 

Role of Respondent   21-30 2 (13) 

Director 8 (50) 31-40 1 (6) 

Program Manager 3 (19) More than 40 1 (6) 

Lead Therapist 3 (19) Clinic Utilizes Telehealth 12 (75) 

Care Manager 2 (13) Clinic Tracks No Shows  12 (75) 

       % No Show at First Visit
3   

          0-25% 9 (75) 

          26-50% 2 (17) 

          Unknown 1 (8) 

       % No Show at 12-Month Visit
3   

          0-25% 6 (50) 

          26-50% 1 (8) 

          Unknown 5 (42) 



3Only NDFU center providers indicating their clinic tracked no-shows (N=12) 822 

were surveyed about percentages of no-shows at initial and 12-month visits. 823 



Table 2 

Barrier Theme Definition Facilitator Theme Definition 

Care Coordination 
and System 
Navigation 

Challenges related to coordinating NDFU care and 
navigating the healthcare system, including gaps in 
coordination, unclear processes, and difficulty 
appropriate resources.  
 

Availability of 
Specialized Services 

Presence and accessibility of specialized clinical or 
therapeutic services within NDFU, including providers 
with specific areas of expertise such as infant mental 
health or specialized therapies. 
 

Limited Family 
Understanding or 
Engagement 

Family-level factors related to limited understanding 
of or engagement with NDFU, including unclear 
concerns, lack of readiness or interest, language 
barriers, and confusion about the purpose or 
importance of NDFU. 
 

Community-Based 
Access & Reduced 
Travel Burden 
 

Structural and operational features that increase access 
to care, including community-based NDFU center 
locations, home-based services, telehealth availability, 
and transportation assistance that reduce travel burden 
for follow-up.  
 

Logistical 
Limitations 

Factors that limit families’ ability to access or attend 
NDFU, including transportation, time constraints, 
caregiver responsibilities, caregiver illness, housing 
instability, and competing life demands. 

Family-Centered and 
Culturally 
Responsive Care 
 

Care practices that actively involve families in care and 
adapt to families’ cultural and linguistic contexts. 
 

Patient-Related 
Clinical Factors 

Acute or ongoing illness of the patient, including 
rehospitalization or post-discharge complications, 
that interferes with attendance or participation in 
NDFU services. 
 

Family Education 
and Information 
Received at NDFU 
 

Families receiving, understanding, and valuing 
information about their child’s care and services at 
NDFU, including explanations of why and how they are 
involved in programs or therapies. 
 

Psychosocial and 
Socioeconomic 
Stressors 

Social, emotional, and economic stressors that affect 
families' capacity to engage in NDFU, including 
family dynamics, financial strain, psychosocial 
distress, and prior negative healthcare experiences. 
 

Flexible and 
Coordinated Care 
Delivery 
 

NDFU center structures and processes that promote 
coordinated, continuous, and adaptable access to 
services, including flexible scheduling, streamlined 
intake, and goal-oriented care-planning. 
 

Scheduling 
Processes 

Clinic- and system-level processes related to 
appointment scheduling that affect families’ ability to 
attend NDFU visits, including scheduling conflicts, 
long waitlists, forgotten appointments, and outreach 
challenges.  
 

Provider 
Relationships and 
Communication 
 

Relational and communication aspects of care, including 
supportive provider interactions, consistent therapeutic 
relationships, and accessible communication between 
families and care team members. 
 

 

 

 

 



Table 2 

Title: Defined Themes of Perceived Barriers and Facilitators to Neurodevelopmental Follow-Up 

 

Caption:  Barrier and facilitator themes were defined for open-ended survey questions of NDFU center providers. 



Figure 1 

Title: Geographic Distribution of Survey Respondents and Non-Respondents Across Washington State. 

 

Caption: The locations of all NICU and NDFU centers approached for surveys were identified using the Global Positioning System 

(GPS) and plotted on a map to indicate the type of center and respondent status. 

 

 

Figure 2 

Title: Methods Used by NDFU Centers to Share Developmental Testing Results with Referring NICUs1 

 

Caption:  

Grey bars indicate methods of communication used by Early Intervention programs and hatched bars indicate methods of 

communication used by Neurodevelopmental Clinics. 
1Note that 0 (0%) of NICU survey respondents reported receiving information from NDFU programs regarding developmental testing 

for referred infants. 

 

Figure 3 

Title: Thematic Analysis of Barriers and Facilitators to Neurodevelopmental Follow-Up 

 

Caption:  Frequency of barrier and facilitator themes (defined in Table 2) were analyzed from open-ended survey questions of NDFU 

center providers. Gray bars indicate facilitators, and hatched bars indicate barriers to NDFU 

 

 

 

 



Figures

Figure 1

Title: Geographic Distribution of Survey Respondents and Non-Respondents Across Washington State.
Caption: The locations of all NICU and NDFU centers approached for surveys were identified using the
Global Positioning System
(GPS) and plotted on a map to indicate the type of center and respondent status



Figure 2

Title: Methods Used by NDFU Centers to Share Developmental Testing Results with Referring NICUs 1

Caption:
Grey bars indicate methods of communication used by Early Intervention programs and hatched bars
indicate methods of
communication used by Neurodevelopmental Clinics.
1 Note that 0 (0%) of NICU survey respondents reported receiving information from NDFU programs

regarding developmental testing
for referred infants



Figure 3

Title: Thematic Analysis of Barriers and Facilitators to Neurodevelopmental Follow-Up
Caption: Frequency of barrier and facilitator themes (defined in Table 2) were analyzed from open-ended
survey questions of NDFU
center providers. Gray bars indicate facilitators, and hatched bars indicate barriers to NDFU
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