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Abstract

Aim: To identify factors associated with compliance of
scheduled outpatient developmental follow-up appoint-
ments in an effort to better ensure future care.
Methods: This retrospective observational cohort study
looked at patients born between January 7th 2006 and
June 30th 2007 and discharged from a regional neonatal
intensive care unit (RNICU). Discharge summaries were
reviewed to attain information regarding 16 patient de-
scriptives and 12 patient morbidities. Data were recorded
and analyzed utilizing the statistical software SPSS 11.5.
Results: Children of older mothers were more likely to
attend follow-up (compliant: 30 years vs. non-compliant:
27 years). Factors which significantly improved compli-
ance with follow-up care were patient contact after dis-
charge (compliant: 65% vs. non-compliant: 35%) and
early intervention referral (compliant: 64% vs. non-com-
pliant: 36%). Factors which significantly hindered com-
pliance were maternal drug use during pregnancy
(compliant: 11.8% vs. non-compliant: 88%), and patient
transfer to outside NICUs w(transferred out: compliant: 3
(10.3%), non-compliant 25 (89.3%)x.
Conclusions: Several factors associated with compli-
ance have been identified. Direct patient contact after
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discharge positively correlated with improved follow-up
attendance. The severity of patient disease in the NICU
did not impact follow-up rates. As a result close attention
needs to be paid to factors which influence compliance
with outpatient follow-up for developmental screening.
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Introduction

Over half a million infants are born prematurely each year
in the US. The last two decades alone have demonstrat-
ed a 36% increase in preterm births with ;12.8% of all
infants now being born before 37 weeks of gestation
w13x. This steady increase in preterm birth rates paired
with reduced infant mortality due to advancements in
antenatal and neonatal care has continually raised the
number of surviving preterm infants w1, 6x.

Preterm infants and infants born with high-risk medical
conditions requiring admission to the neonatal intensive
care unit (NICU) are at increased risk for developmental
delay and atypical development w8–10, 20x. Previously,
only very preterm, or low birth weight infants were the
focus of neonatal developmental follow-up programs,
however, it is now recognized that moderately preterm
and late preterm infants also exhibit significant delays
necessitating therapeutic treatment w11x. A recent study
by Petrini et al. w15x demonstrated that decreasing ges-
tational age was associated with increased incidence of
cerebral palsy and developmental delay/mental retarda-
tion even for late preterm infants (34–36 weeks gesta-
tion). In fact, compared to full-term infants, late preterm
infants were three times more likely to develop cerebral
palsy. Chyi et al. w3x looked at moderately preterm (32–33
weeks gestation) and late preterm children at school age.
They showed late-preterm infants were more likely to
display below average reading competence from kinder-
garten through grade five, whereas moderately preterm
infants were more likely to be enrolled in individual edu-
cation and special education programs at the same
grade levels.

It is well recognized that early detection and early inter-
vention with therapeutic services assures the greatest
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Table 1 Descriptives for patients referred to the regional neonatal follow-up program (RNFUP).

Attended follow-up Did not attend follow-up
ns176 ns122

Birth information
-37 weeks gestation, n (%) 145 (60.9) 93 (39.1)
Multiple gestation, n (%) 34 (57.6) 25 (42.3)
Cesarean section, n (%) 117 (65.0) 63 (35.0)

Maternal factors
Maternal age, mean"SD* 30.19"6.27 27.83"6.78
Maternal drug use, n (%)** 2 (11.8) 15 (88.2)
Maternal preeclampsia, n (%) 26 (66.7) 13 (33.3)
Non-English speaking mother, n (%) 28 (75.7) 9 (24.3)

Patient care needs/interventions
Patient contacted post-discharge, n (%)* 155 (65.1) 83 (34.9)
Early intervention referral, n (%)* 120 (63.8) 68 (36.1)
Number of in-hospital referrals, mean"SD 1.68"2.14 1.75"1.95
Number of appointments post-discharge, mean"SD 3.34"1.47 3.47"1.65
Patient discharged home on oxygen, n (%) 9 (56.3) 7 (43.7)
Patient discharged with a home monitor, n (%) 25 (65.8) 16 (32.7)
Visiting nurse service post-discharge, n (%) 33 (67.3) 13 (34.2)

Patient transfer
Patient transferred into RNICU, n (%) 59 (54.1) 50 (45.9)
Patient transferred out of RNICU, n (%)** 3 (10.7) 25 (89.3)

*P-0.05; **P-0.001.
RNICUsregional neonatal intensive care unit.

potential outcome for at risk children by minimizing and
sometimes even preventing future complications w5, 7,
12, 14, 16–18x. Neonatal developmental follow-up pro-
grams are designed to specifically identify, assess, and
track children who are susceptible to developmental
delay secondary to morbidities encountered in the peri-
natal period. Comprehensive follow-up care involves pro-
viding regularly scheduled developmental assessments
during which screening is conducted for sensory, fine
and gross motor impairments, as well as speech and
behavioral delays w4x. In conjunction with medical, psy-
chological and social evaluation, these screenings create
a holistic approach in evaluating the NICU graduate and
optimizing their care.

The follow-up visit also provides an important oppor-
tunity for physicians to educate parents about potential
health complications and address parental concerns
regarding the specific developmental needs of these ‘‘at
risk’’ children w2, 10, 14, 19x. Accordingly, lack of com-
pliance with follow-up appointments poses a major
obstacle to providing adequate developmental care.

Despite its potential benefits, compliance with devel-
opmental follow-up is often overlooked by parents as
well as other health care professionals. Specific factors
affecting compliance with follow-up care are yet
unknown. Therefore, the objective of this study is to iden-
tify indicators which may predict the likelihood of com-
pliance for patient visits at a regional neonatal follow-up
program (RNFUP) after discharge from a NICU
admission.

Patients and methods

This is a retrospective observational cohort analysis of former
NICU patients at the regional NICU (RNICU) of Maria Fareri
Children’s Hospital at Westchester Medical Center. Subjects
included for analysis were all patients who were discharged from
RNICU and who were referred to the RNFUP between July 1st

2006 and June 30th 2007.

Patient contact

In an attempt to improve neonatal follow-up compliance, begin-
ning July 1st of 2006 an attempt was made to contact patients’
guardians by a neonatal fellow within 1 week of discharge from
the RNICU. Fellows were to inquire about the status of the
patient at home, assure that all outpatient appointments had
been made, and answer any questions or concerns raised by
the guardian at that time. Information from these telephone
conversations was documented in a questionnaire format and
utilized for analyses.

Data collection

Referred patients Discharge summaries for patients who were
referred to the RNFUP were reviewed to obtain data regarding
patient descriptives and morbidities in the perinatal period.

A total of 16 patient descriptives and 12 patient morbidities
were analyzed. Patient descriptives included birth information,
maternal factors, patient care needs/interventions, and patient
transfer status (Table 1). Patient morbidities were those experi-
enced in the newborn period including respiratory conditions,
infectious, and congenital anomalies. These morbidities helped
define the severity of illness of the neonate (Table 2).
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Table 2 Morbidities experienced in the newborn period for patients referred to regional neonatal follow-up program (RNFUP).

Attended follow-up Did not attend follow-up
ns176 ns122

Infection, n (%) 21 (55.3) 17 (44.7)
Exchange transfusion, n (%) 4 (100.0) 0 (0.0)
Congenital anomaly, n (%) 56 (52.3) 51 (47.7)
Respiratory distress syndrome (RDS), n (%) 100 (59.5) 78 (43.8)
Hyperbilirubinemia, n (%) 110 (59.5) 75 (40.5)
Surgery in newborn period, n (%) 28 (53.8) 24 (46.2)
Blood transfusion, n (%) 34 (61.8) 21 (38.2)
Mechanical ventilation days, mean"SD 3.84"10.9 4.15"13.17
Continuous positive airway pressure (CPAP) days, mean"SD 3.02"6.91 2.57"6.45
Supplemental oxygen days, mean"SD 3.34"8.06 3.61"9.46
Total oxygen days, mean"SD 9.78"19.41 10.04"23.22
Length of stay days, mean"SD 4.53"4.11 4.23"4.31

Figure 1 Patients intended for RNFUP referral and post-
discharge contact.
F/Usfollow-up.

It is important to mention that causes for not contacting
patients post-discharge included incorrect phone numbers and
disconnected phone lines. Answering machines were utilized
after failed attempts to contact caretakers directly and were
categorized as patient contacted.

Non-referred patients In order to assess appropriate referral
to the RNFUP, all patients discharged from the RNICU who were
not referred for follow-up were evaluated for antenatal and neo-
natal morbidities which would put these children at greater risk
for future developmental delays. This would identify those
patients who should have been referred to the RNFUP but were
not.

Statistical analysis

Patients who were referred to RNFUP were identified and
dichotomized as compliant or non-compliant with follow-up
appointments. Each patient descriptive and morbidity was then
compared between those patients who were compliant and
those who were not.

All patient data entries and subsequent analyses were per-
formed utilizing the statistical software SPSS 11.5 (SPSS Inc,
Chicago, IL, USA). The comparison of categorical variables
between compliance groups was achieved with x2 analysis, t-
test compared the means of continuous variables, and Mann-
Whitney U-rank sum test compared ordinal variables. Odds ratio
calculated the benefit of post-discharge contact. Significance
was defined as P-0.05.

Results

A total of 436 patients were discharged from the RNICU
between July 1st 2006 and June 30th 2007 and were
intended to be contacted by a neonatal fellow within
1 week of discharge (Figure 1).

Of the 436 patients to be contacted after discharge,
298 (68.3%) patients were referred to the RNFUP. Of the
referred patients, 238 (79.9%) were contacted following
discharge and 60 (20.1%) were not contacted. A total of
176 (59.1%) patients attended their follow-up appoint-

ments at the RNFUP. Of those patients referred for
follow-up and contacted by a fellow after discharge, 155
(65%) were compliant. Whereas, compliance of those
patients who were referred but not contacted post-
discharge was 21 (35.0%). Thus, patients who were both
referred and contacted by a fellow within 1 week post-
discharge from the RNICU were 85% more likely to
attend their follow-up appointments at the RNFUP than
patients who were referred but not contacted.

Maternal descriptives of significance were maternal
age and maternal drug use (Table 1). Mothers who were
slightly older, 30 years of age vs. 27 years of age, were
more likely to attend follow-up (compliant: 30 years"
6.27 vs. non-compliant: 27 years"6.78). On the other
hand, maternal drug use significantly hindered compli-
ance; mothers who used drugs during pregnancy were
less likely to attend follow-up wcompliant: 2 (11.8%) vs.
non-compliant: 15 (88%)x.

Early intervention referral upon discharge from the
RNICU significantly affected compliance with follow-up
at the RFNUP w(compliant: 120 (63.8%) vs. non-compli-
ant: 68 (36.1%)x (Table 1).
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Patient transfer status had a remarkable impact upon
follow-up compliance. Patients who were transferred to
outside NICUs were less likely to attend follow-up than
those who were discharged directly from the RNICU
w(transferred out: compliant: 3 (10.3%), non-compliant 25
(89.3%); no transfer: compliant: 79 (62.2%), non-com-
pliant: 48 (37.8%)x (Table 1).

Of note, none of the newborn morbidities or gestation-
al age at birth significantly affected patient compliance
rates with follow-up (Tables 1 and 2).

One hundred and thirty-eight (31.7%) patients were
not referred to the follow-up program. Of those, 38
patients were preterm and 21 required surgery in the
newborn period, both of which are high-risk conditions
requiring neonatal developmental follow-up care.

Discussion

It is imperative that patients at risk for developmental
delay are identified and referred for developmental
follow-up prior to discharge. It is also important that
actions are taken to ensure these children receive appro-
priate outpatient care to help them achieve their devel-
opmental potential. Our study sheds light on predictors
of compliance and non-compliance with developmental
follow-up care for patients discharged from a RNICU.

Addressing a child’s developmental needs early in life
is important for several reasons; it increases a caretakers
awareness of his/her child’s needs, it provides caretakers
a means of educating themselves in regard to their child’s
medical conditions and developmental outcome, and it
caries the promise of improving quality of life for a child
and their family. All of which increase the likelihood that
a child will meet his/her developmental potential later in
life.

The first and perhaps most important step in assuring
close follow-up care after RNICU discharge is the iden-
tification and subsequent referral of patients at increased
risk for developmental delay to a RNFUP. Patient identi-
fication involves a thoughtful and holistic evaluation of all
NICU graduates prior to discharge. An unexpected find-
ing of this study is the number of patients who appeared
to meet the criteria for developmental follow-up but were
not referred. This suggests a need for improvement in
identifying patients while they are still in the RNICU. The
specific reasons for why these patients were not referred
remains unclear and warrants further investigation.

We have identified four important predictors of patient
compliance with follow-up as well as one very effective
method for improving compliance. Infants of younger
mothers, infants of mothers who use drugs during preg-
nancy, and infants who are transferred from the RNICU
to a second outside hospital were less likely to be com-
pliant with follow-up appointments at our RNFUP. Thus,
these children will require the greatest efforts to assure

follow-up attendance. On the other hand, direct referral
for outpatient assessment by early intervention in con-
junction with referral to the RNFUP appears to heighten
a caregiver’s awareness of the need for developmental
follow-up and increases the likelihood of patient
compliance.

Perhaps most strikingly, our study demonstrates that
a single phone call made within 1 week of patient
discharge in combination with developmental follow-up
referral significantly increases the rate of compliance with
developmental follow-up care. NICU graduates often
have multiple outpatient appointments and their care-
takers, already overwhelmed by the NICU admission, are
often unable to recognize the importance of attending
each scheduled appointment. A phone call later in the
week not only helps remind caretakers of their child’s
appointments, but it also allows health professionals to
educate the patient’s family and reinforce the need for
patient compliance. Additionally, during the telephone
conversation caretakers are encouraged to voice their
personal concerns and ask questions, in turn placing the
caretaker at greater ease and better equipped to care for
his/her child.

Although the specific number of scheduled outpatient
appointments post-discharge did not impact attendance
at RNFUP, we did not assess patient compliance with the
other outpatient appointments. As previously identified,
what is certain is that a phone call improves develop-
mental follow-up compliance. Thus, it is possible that by
reinforcing all appointment dates, that same phone call
may have also improved compliance with all other out-
patient medical services.

The scarcity of information in the literature regarding
compliance with developmental follow-up necessitates
further study. An important limitation of our study was
that it only looked at antenatal, neonatal, preterm status
and patient transfer status as they could be gathered
from discharge summaries. Sociodemographic factors
likely play an important role in patient compliance but
were not assessed as they would require patient care-
taker contact which was outside the realm of our study.
A future investigation addressing sociodemographic
factors would certainly provide valuable insight.

Conclusion

The analysis of our cohort of patients at the RNICU of
Maria Fareri Children’s Hospital has allowed us to identify
several indicators of patient compliance with develop-
mental follow-up. However, it is plausible that geo-
graphical and population variations may result in the
identification of alternative predictors of compliance.
Thus, while keeping our indicators in mind we recom-
mend each RNICU analyze its specific patient cohort to
best determine causes of compliance and non-compli-
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ance. We have also established a positive correlation
with direct patient contact within a week after discharge
and increased attendance at developmental follow-up
appointments. We highly recommend the application
of this simple technique to each discharge procedure
to improve patient compliance with developmental
follow-up appointments as well as all other follow-up
appointments.
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