
POLICY STATEMENT

Levels of Neonatal Care

abstract
Provision of risk-appropriate care for newborn infants and mothers

was first proposed in 1976. This updated policy statement provides

a review of data supporting evidence for a tiered provision of care

and reaffirms the need for uniform, nationally applicable definitions

and consistent standards of service for public health to improve neo-

natal outcomes. Facilities that provide hospital care for newborn

infants should be classified on the basis of functional capabilities,

and these facilities should be organized within a regionalized system

of perinatal care. Pediatrics 2012;130:587–597

OBJECTIVE

This revised policy statement reviews the current status of the des-

ignation of levels of newborn care definitions in the United States,

which were delineated in a 2004 policy statement by the American

Academy of Pediatrics (AAP).1 Since publication of the 2004 policy

statement, new data, both nationally and internationally, have rein-

forced the importance of well-defined regionalized systems of perinatal

care, population-based assessment of outcomes, and appropriate epi-

demiologic methods to adjust for risk. This revised statement updates

the designations to provide (1) a basis for comparison of health out-

comes, resource use, and health care costs, (2) standardized nomen-

clature for public health, (3) uniform definitions for pediatricians and

other health care professionals providing neonatal care, and (4)

a foundation for consistent standards of service by institutions; state

health departments; and state, regional, and national organizations

focused on the improvement of perinatal care.

BACKGROUND

The availability of neonatal intensive care has improved the outcomes

of high-risk infants born either preterm or with serious medical or

surgical conditions.2–4 Many of these improvements can be attributed

to the concept and implementation of regionalized systems of peri-

natal care, broadly articulated in the 1976 March of Dimes report

“Toward Improving the Outcome of Pregnancy” (TIOP I).5 The TIOP I

report included criteria that stratified maternal and neonatal care

into 3 levels of complexity and recommended referral of high-risk

patients to higher-level centers with the appropriate resources and

personnel to address the required increased complexity of care.

However, since the initial TIOP I report was published more than 3

decades ago, there have been signs of deregionalization, including (1)
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an increase in the number of NICUs

and neonatologists, without a consis-

tent relationship to the percentage of

high-risk infants, (2) a proliferation of

small NICUs in the same regions as

large NICUs,6–11 and (3) failure of

states to reach the Healthy People

2010 goal that 90% of deliveries of

very low birth weight (VLBW; <1500 g)

infants occur at level III facilities.12,13

In the environment of deregionaliza-

tion, preterm birth rates have in-

creased 13% overall from 1990 to 2010

(10.6%–12.0%) as a result of a variety

of factors, including increases in elec-

tive early cesarean deliveries, multiple

births, advanced maternal age, and

complications of pregnancy.14–20 The

majority of the increase in the preterm

birth rate (>70%) is attributable to

late preterm births.21 Infants born late

preterm can experience significant

morbidity that may result in the need

for specialized care and advanced

neonatal services.22,23 An increase in

the supply of specialty staff24,25 and

availability of new neonatal therapies

(eg, bubble continuous positive airway

pressure), have expanded the scope of

care in level II facilities.26 Some have

expressed concern that level II hospi-

tals have expanded their scope of care

without sufficient evidence of favorable

outcome. Because most infant deaths

in the United States occur among the

most immature infants in the first few

days after birth,27,28 improvements in

regionalized systems may reduce mor-

tality among the most preterm new-

born infants.

REVIEW OF THE LITERATURE ON

NEONATAL LEVELS OF CARE SINCE

THE 2004 AAP POLICY STATEMENT

In 2004, the AAP defined neonatal levels

of care, including 3 distinct levels with

subdivisions in 2 of the levels.1 Level I

centers provided basic care; level II

centers provided specialty care, with

further subdivisions of IIA and IIB

centers; and level III centers provided

subspecialty care for critically ill new-

born infants with subdivisions of level

IIIA, IIIB, and IIIC facilities. Data pub-

lished since the 2004 statement have

informed the development of the levels

of care in this new policy statement.

A meta-analysis of the published liter-

ature from 1978 to 2010 clearly dem-

onstrates improved outcomes for VLBW

infants and infants <32 weeks’ gesta-

tional age born in level III centers.

Lasswell et al reviewed 41 English-

language US and international stud-

ies, which included >113 000 VLBW

infants and found that VLBW infants

born at non–level III hospitals had a

62% increase in odds of neonatal or

predischarge mortality compared with

those born at level III hospitals (ad-

justed odds ratio [aOR], 1.62; 95%

confidence interval [CI], 1.44–1.83).

Subset comparisons of studies identi-

fying infants <32 weeks’ gestation and

extremely low birth weight (ELBW)

infants (<1000 g) demonstrated simi-

lar effects (aOR, 1.55; 95% CI, 1.21–1.98;

aOR, 1.64; 95% CI, 1.14–2.36, respec-

tively). When only higher-quality stud-

ies were included, the findings were

consistent (VLBW aOR, 1.60; 95% CI,

1.33–1.92; <32 weeks’ gestation aOR,

1.42; 95% CI, 1.06–1.88; ELBW aOR, 1.80;

95% CI, 1.31–2.36). The effect of level of

care on VLBW mortality did not vary by

decade of publication29; hence, the risk

of death for VLBW infants born in level I

or II facilities remained higher than

those born within a level III facility.

Figures 1, 2, and 3 summarize the

findings of these studies.

As Lasswell and colleagues found, part

of the difficulty in collecting evidence

to provide accurate assessments of

VLBW outcomes has been in obtain-

ing appropriate standardized mea-

sures. Heterogeneity among studies on

neonatal levels of care suggests the

need for a quality standard for com-

parison which includes the following

elements: (1) population-based studies

within well-defined geographic regions,

(2) clear definitions of the “intervention”

or hospital level of care, and (3) ap-

propriate adjustment for confounding

factors to include maternal social and

demographic risk factors, pregnancy

and perinatal risks, and severity of ill-

ness at delivery.

Current Controversies in Levels of

Care Designation

Although little debate exists on the

need for advanced neonatal services

for the most immature and surgically

complex neonates, ongoing contro-

versies exist regarding which facili-

ties are qualified to provide these

services and what is the most ap-

propriate measure for such qualifi-

cation. These issues are, in general,

based on the need for comparison of

facility experience (measured by pa-

tient volume or census), location

(inborn/outborn deliveries, regional

perinatal center, or children’s hospi-

tal), or case mix (including stillbirths,

delivery room deaths, and complex

congenital anomalies).

Several studies have explored the topic

of center experience as measured by

volume or census of VLBW infants.30–35

Phibbs et al conducted a population-

based retrospective cohort study of

48 237 California VLBW infants to ex-

amine differences in neonatal mortality

among NICUs with various levels of

care and patient volumes. When com-

pared with high-volume, high-level

centers, the odds ratio of death was

1.19 (range, 1.04–1.37) for level IIIB, IIIC,

or IIID centers with <100 annual

admissions, 1.78 (range, 1.35–2.34) for

level IIIA centers with 26 to 50 annual

admissions, and 2.72 (range, 2.37–3.12)

for level I centers with <10 annual

admissions. The authors also found

that the percentage of VLBW infants

delivered in level IIIB, IIIC, or IIID centers

decreased from 36% in 1991 to 22% in
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2000 and estimated that shifting VLBW

births in urban areas (92% of VLBW

births) to level IIIC or IIID centers with

>100 annual admissions would have

prevented 21% of VLBW deaths in 2000.30

In a secondary data analysis, Chung et

al found that deregionalization of

California perinatal services resulted

in 20% of VLBW deliveries occurring in

level I and level II hospitals, with

lower-volume hospitals having the

highest odds of mortality.31

A population-based study of 4379 VLBW

infants who were born between 1991

and 1999 in Lower Saxony, Germany,

evaluated neonatal mortality in rela-

tion to both the annual volume of

births and NICU volume.32 There was

an increased odds of mortality in cen-

ters with annual NICU admissions of

fewer than 36 VLBW infants; the largest

FIGURE 1

Meta-analysis of adequate- and high-quality publications on VLBW infants, stratified by level of adjustment for confounding. (Reprinted with permission from

Lasswell S, Barfield WD, Rochat R, Blackmon L. Perinatal regionalization for very low birth weight and very preterm infants: a meta-analysis. JAMA. 2010;304

[9]:992–1000.29)

FIGURE 2

Meta-analysis of adequate- and high-quality publications on ELBW infants. (Reprinted with permission from Lasswell S, Barfield WD, Rochat R, Blackmon L.

Perinatal regionalization for very low birth weight and very preterm infants: a meta-analysis. JAMA. 2010;304[9]:992–1000.29)
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effect on mortality was for infants born

at less than 29 weeks’ gestation.

Other studies assessing NICU volume

suggest caution in using this mea-

sure as an effective indicator of quality

of care. Rogowski and colleagues

assessed the potential usefulness of

NICU volume as a quality indicator

among 94 110 VLBW infants entered

into the Vermont Oxford Network da-

tabase between 1995 and 2000 and

compared NICU volume with other

indicators based on hospital charac-

teristics and patient outcomes.33 They

found that although annual volume

explained 9% of the variation in hos-

pital mortality rates, other hospital

characteristics explained another 7%.

They suggested that direct measures

based on patient outcomes are more

useful quality indicators than volume

for the purpose of selective referral.

Several studies assessed the effects of

level of care, patient volume, and racial

disparities on mortality of VLBW in-

fants based on births in minority-

serving hospitals. Morales34 and Howell35

evaluated mortality of VLBW infants

born in minority-serving hospitals. In

both studies, neonatal level of care

and patient volume were each inde-

pendently associated with mortality,

suggesting that delivery of all VLBW

infants at high-volume hospitals would

reduce black-white disparities in VLBW

mortality rates. Rogowski and col-

leagues further suggest that the

quality of care in poor-outcome hos-

pitals could be improved through col-

laborative quality improvement, and

evidence-based selective referral.36

Several studies have compared the

short-term outcome of VLBW infants

born in centers with level III units (in-

born) compared with those born at

lower level centers and soon transferred

to a higher level (level III or children’s

hospital; outborn). Many of these stud-

ies are retrospective and may be sub-

ject to selection bias because infants

who were transferred most likely

had the highest chance of survival

and thus gave the impression of lower

mortality.24 In a secondary analysis of

a randomized placebo-controlled study

of preemptive morphine analgesia on

neonatal outcomes, Palmer et al com-

pared neonatal mortality as related to

place of birth for 894 infants who

were born at 23 to 32 weeks’ gesta-

tion. Outborn babies were more likely

to have severe intraventricular hem-

orrhage (P = .0005), and this increased

risk persisted after controlling for se-

verity of illness. However, when ad-

justed for antenatal steroids, the effect

of birth center was no longer signifi-

cant.37

Evaluating and controlling for con-

founding variables and “case-mix”

presents another set of challenges be-

cause these factors vary by popula-

tion. For example, race and insurance

status may have more of an effect

on birth outcomes in the United

States34–36,38 than in countries with

a more homogenous population and

universal national health care.39 There

are also potential confounding factors

for which measurement is frequently

lacking, such as parental wishes re-

garding aggressive resuscitation of an

infant. Arad et al noted that parental

wishes varied by religious affilia-

tion in their 2-hospital study. Because

religious affiliation was unequally

distributed between the 2 hospitals,

fewer attempts at resuscitation may

have been made at the level III hos-

pital, with a result of improved sur-

vival at the level II facility.40 More

comprehensive studies controlling for

confounding factors are needed.

Measured outcomes other than VLBW

mortality (notably, fetal mortality,

postdischarge mortality, and long-term

physical and neurodevelopmental out-

comes) may offer important infor-

mation in assessing the evidence for

newborn levels of care and perinatal

regionalization. Studies measuring the

effect of hospital level of birth on fetal

FIGURE 3

Meta-analysis of adequate- and high-quality publications on very preterm infants (<32 weeks’ gestation). (Reprinted with permission from Lasswell S,

Barfield WD, Rochat R, Blackmon L. Perinatal regionalization for very low birth weight and very preterm infants: a meta-analysis. JAMA. 2010;304[9]:992–

1000.29)
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and neonatal outcomes stratified by

gestational age, as well as by birth

weight, are also helpful, because ges-

tational age is a better gauge of fe-

tal maturity.41–44 Although some studies

include stillbirths and intrapartum fetal

deaths, measurement and surveillance

of fetal death varies widely.3 Congenital

anomalies are often excluded from

studies of perinatal regionalization but

should be considered in the provision

of risk appropriate care.45

Additional studies are also needed to

assess the effectiveness and potential

cost savings of centralizing expensive

technologies and provider expertise for

relatively rare conditions at a few loca-

tions and to assess the effectiveness,

including costs, of antenatal transport.

IMPORTANCE OF NEONATAL LEVELS

OF CARE

Provision of Standardized

Nomenclature for Public Health

Since 2004, efforts have been made to

improve the comparison of health out-

comes by hospital facility through the

use of standardized nomenclature on

the US birth certificate. The National

Center for Health Statistics at the Cen-

ters for Disease Control and Prevention

has worked with states to use the newly

revised US Standard Certificate of

Birth.46 This 2003 revised certificate

defines a NICU as a “hospital facility or

unit staffed and equipped to provide

continuous mechanical ventilatory sup-

port for a newborn infant.” It also

includes information on the use of an-

tenatal therapies and postpartum sur-

factant, which may be useful in

monitoring population-based utilization

of technologies at birth.47 In an analysis

of 16 states using the revised certificate

of birth, Barfield et al found that overall,

77.3% of VLBW infants were admitted to

NICUs; this estimate varied by state and

ranged from 63.7% in California to

93.4% in North Dakota. Among VLBW

infants of Hispanic mothers, 71.8% were

admitted to NICUs, compared with

79.5% of VLBW infants of non-Hispanic

black mothers and 80.5% of VLBW

infants of non-Hispanic white mothers.

In multivariable analysis, preterm de-

livery, multiple gestation, and cesarean

delivery were associated with higher

prevalence of NICU admission among

VLBW infants.13 State variations in the

receipt of intensive care for VLBW

infants may explain, in part, variation in

VLBW outcomes across the country.

Use of Uniform Definitions of Levels

of Care for Pediatricians and Other

Health Care Professionals

Variation in definition, criteria, and

state enforcement still occurs despite

the TIOP I guidelines. Blackmon et al

conducted an extensive review of all

50 states and the District of Columbia

governmental Web sites to assess state

definitions and levels terminology, func-

tional and utilization criteria, regulatory

compliance and funding measures, and

citation of AAP documents on levels

of neonatal care. The authors found

that state definitions, criteria, compli-

ance, and regulatory mechanisms for

the specific type of care neonatal cen-

ters provide varied considerably, and

they suggested a consistent national

approach.48 Lorch et al assessed all 50

states and the District of Columbia to

identify state certificate of need (CON)

legislation, a mechanism that regulates

the expansion of NICU facilities and

NICU beds. Thirty states regulated

the construction of NICUs through CON

programs, and non-CON program states

were associated with more NICU facili-

ties and more NICU beds (relative risk,

2.06; 95% CI, 1.74–2.45; and relative risk,

1.96; 95% CI, 1.89–2.03, respectively).

In large metropolitan areas, non-CON

states had higher infant mortality for

all birth weight groups.49

The Maternal and Child Health Bureau of

the Health Resources and Services Ad-

ministration has worked with state Title

V agencies to document the percentage

of VLBW infants delivered in level III

hospitals or subspecialty perinatal

clinics. In 2009, only 5 states met the

goal of at least 90% of VLBW infants

delivered at high-risk facilities.12 Yet,

the interpretation and reporting of

these facilities may be inconsistent as

some states had unclear facility defi-

nitions or included level II facilities in

their reporting. Recently, several states,

in partnership with national organiza-

tions, have taken more definitive action

in defining and regulating organization

of perinatal care.50

Development of Consistent

Standards of Service

Efforts by quality-improvement collabo-

ratives, health services researchers, and

public health officials will continue to

improve the standards by which to

measure quality of care.51,52 Quality-

improvement activities have begun to

flourish at all levels to improve maternal

and perinatal health and ideally prevent

preterm births; this includes provider-

level quality-improvement activities,

hospital-level performance measures,

and regional, state, and national per-

formance measures.53 Organizations

such as the March of Dimes have pro-

moted standard definitions of levels of

care since the introduction of perinatal

regionalization in the 1970s, reaffirmed

its importance in 1993 (TIOP II),54 and

included the concept of quality care for

the prevention of preterm birth with

a new TIOP (TIOP III) in 2010.53

DEFINITIONS OF LEVELS OF

NEONATAL CARE

The updated classification consists of

basic care (level I), specialty care (level

II), and subspecialty intensive care (level

III, level IV; Table 1). These definitions

reflect the overall evidence for risk-

appropriate care through the availabil-

ity of appropriate personnel, physical

space, equipment, technology, and
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organization.55 Each level reflects the

minimal capabilities, functional criteria,

and provider type required. Currently,

there are 148 specialty care units and

809 subspecialty care units self-

identified in the 2009 AAP perinatal

section directory.

Level I

Level I facilities (well newborn nurs-

eries) provide a basic level of care to

neonates who are low risk. They have

the capability to perform neonatal

resuscitation at every delivery and to

evaluate and provide routine postnatal

care for healthy newborn infants. In

addition, they can care for preterm

infants at 35 to 37 weeks’ gestation who

are physiologically stable and can

stabilize newborn infants who are less

than 35 weeks of gestation or who are

ill until they can be transferred to

a facility at which specialty neonatal

care is provided. Because late preterm

infants (34–36 weeks’ gestation) are at

risk for increased neonatal morbidity

and mortality, more evidence is needed

to determine their outcomes by level of

care.

Level II

Care in a specialty-level facility (level II)

should be reserved for stable or

TABLE 1 Definitions, Capabilities, and Provider Types: Neonatal Levels of Care

Level of Care Capabilities Provider Typesa

Level I • Provide neonatal resuscitation at every delivery Pediatricians, family physicians, nurse

practitioners, and other advanced

practice registered nurses

Well newborn nursery • Evaluate and provide postnatal care to stable term newborn

infants

• Stabilize and provide care for infants born 35–37 wk

gestation who remain physiologically stable

• Stabilize newborn infants who are ill and those born at <35

wk gestation until transfer to a higher level of care

Level II Level I capabilities plus: Level I health care providers plus:

Special care nursery • Provide care for infants born ≥32 wk gestation and weighing

≥1500 g who have physiologic immaturity or who are

moderately ill with problems that are expected to resolve

rapidly and are not anticipated to need subspecialty services

on an urgent basis

Pediatric hospitalists, neonatologist,

and neonatal nurse practitioners.

• Provide care for infants convalescing after intensive care

• Provide mechanical ventilation for brief duration (<24 h) or

continuous positive airway pressure or both

• Stabilize infants born before 32 wk gestation and weighing

less than 1500 g until transfer to a neonatal intensive care

facility

Level III Level II capabilities plus: Level II health care providers plus:

NICU • Provide sustained life support Pediatric medical subspecialistsb,

pediatric anesthesiologistsb,

pediatric surgeons, and pediatric

opthalmologistsb.

• Provide comprehensive care for infants born <32 wks

gestation and weighing <1500 g and infants

born at all gestational ages and birth weights with

critical illness

• Provide prompt and readily available access to a full range of

pediatric medical subspecialists, pediatric surgical

specialists, pediatric anesthesiologists, and pediatric

opthalmologists

• Provide a full range of respiratory support that may include

conventional and/or high-frequency ventilation and inhaled

nitric oxide

• Perform advanced imaging, with interpretation on an urgent

basis, including computed tomography, MRI, and

echocardiography

Level IV Level III capabilities plus: Level III health care providers plus:

Regional NICU • Located within an institution with the capability to provide

surgical repair of complex congenital or acquired conditions

Pediatric surgical subspecialists

• Maintain a full range of pediatric medical subspecialists,

pediatric surgical subspecialists, and pediatric

anesthesiologists at the site

• Facilitate transport and provide outreach education

a
Includes all providers with relevant experience, training, and demonstrated competence.

b
At the site or at a closely related institution by prearranged consultative agreement.
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moderately ill newborn infants who

are born at ≥32 weeks’ gestation or

who weigh ≥1500 g at birth with

problems that are expected to re-

solve rapidly and who would not be

anticipated to need subspecialty-level

services on an urgent basis. These

situations usually occur as a result of

relatively uncomplicated preterm labor

or preterm rupture of membranes.

There is limited evidence to support

the specific subdivision of level II care,

in part because of the lack of studies

with well-defined subdivisions. Level II

facilities should take into consider-

ation geographic constraints and

population size when assessing the

staffing resources needed to care

appropriately for moderately ill new-

born infants.

Level II nurseries may provide assisted

ventilation on an interim basis until the

infant’s condition either soon improves

or the infant can be transferred to

a higher-level facility. Delivery of con-

tinuous positive airway pressure

should be readily available by experi-

enced personnel, and mechanical

ventilation can be provided for a brief

duration (less than 24 hours). Level II

nurseries must have equipment (eg,

portable x-ray machine, blood gas

analyzer) and personnel (eg, physi-

cians, specialized nurses, respiratory

therapists, radiology technicians, lab-

oratory technicians) continuously

available to provide ongoing care as

well as to address emergencies. Re-

ferral to a higher level of care should

occur for all infants when needed for

pediatric surgical or medical sub-

specialty intervention.

Level III

Evidence suggests that infants who are

born at <32 weeks’ gestation, weigh

<1500 g at birth, or have medical or

surgical conditions, regardless of ges-

tational age, should be cared for at

a level III facility. Designation of level III

care should be based on clinical ex-

perience, as demonstrated by large

patient volume, increasing complexity

of care, and availability of pediatric

medical subspecialists and pediatric

surgical specialists. Subspecialty care

services should include expertise in

neonatology and also ideally maternal-

fetal medicine, if mothers are referred

for the management of potential pre-

term birth. Level III NICUs are defined

by having continuously available

personnel (neonatologists, neonatal

nurses, respiratory therapists) and

equipment to provide life support

for as long as necessary. Facilities

should have advanced respiratory

support and physiologic monitoring

equipment, laboratory and imaging

facilities, nutrition and pharmacy

support with pediatric expertise,

social services, and pastoral care.

Level III facilities should be able to

provide ongoing assisted ventilation

for 24 hours or more, which may in-

clude conventional ventilation, high-

frequency ventilation, and inhaled

nitric oxide. Level III facility capabilities

should also be based on a region’s con-

sideration of geographic constraints,

population size, and personnel re-

sources. If geographic constraints for

land transportation exist, the level III

facility should ensure availability of ro-

tor and fixed-wing transport services

to quickly and safely transfer infants

requiring subspecialty intervention.56

Potential transfer to higher-level facili-

ties or children’s hospitals, as well as

back-transport of recovering infants

to lower-level facilities, should be con-

sidered as clinically indicated.

A broad range of pediatric medical

subspecialists and pediatric surgical

specialists should be readily accessible

on site or by prearranged consultative

agreements. Prearranged consultative

agreements can be performed by

using telemedicine technology and/or

telephone consultation, for example,

from a distant location.50 Pediatric

ophthalmology services and an orga-

nized program for the monitoring,

treatment, and follow-up of retinopathy

of prematurity should be readily

available in level III facilities.57 Level III

units should have the capability to

perform major surgery on site or at a

closely related institution, ideally in

close geographic proximity. Because

the outcomes of less complex surgi-

cal procedures in children, such

as appendectomy or pyloromyotomy,

are better when performed by

pediatric surgeons compared with

general surgeons, it is recommended

that pediatric surgical specialists (in-

cluding anesthesiologists with pedi-

atric expertise) perform all procedures

in newborn infants.58

Level III facilities should have the ca-

pability to perform advanced imaging

with interpretation on an urgent basis,

including CT, MRI, and echocardiogra-

phy. Level III facilities should collect data

to assess outcomes within their facility

and to compare with other levels.

Level IV

Level IV units include the capabilities of

level III with additional capabilities and

considerable experience in the care of

the most complex and critically ill

newborn infants and should have pe-

diatric medical and pediatric surgi-

cal specialty consultants continuously

available 24 hours a day. Level IV fa-

cilities would also include the capa-

bility for surgical repair of complex

conditions (eg, congenital cardiac

malformations that require cardiopul-

monary bypass with or without ex-

tracorporeal membrane oxygenation).

More evidence is needed to assess the

risk of morbidity and mortality by level

of care for newborn infants with com-

plex congenital cardiac malformations.

A recent study by Burstein et al59 was

not able to note a difference in post-

operative morbidity or mortality
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associated with dedicated pediatric

cardiac ICUs versus NICUs and PICUs

but did not separately assess the

newborn and postneonatal periods.

Although specific supporting data

are not currently available, it is

thought that concentrating the care

of such infants at designated level IV

centers will allow these centers to

develop the expertise needed to

achieve optimal outcomes.

Not all level IV hospitals need to act as

regional centers; however, regional

organization of perinatal health care

services requires that there be co-

ordination in the development of

specialized services, professional

continuing education to maintain

competency, facilitation of opportu-

nities for transport and back-trans-

port,60 and collection of data on long-

term outcomes to evaluate both the

effectiveness of delivery of perinatal

health care services and the safety

and efficacy of new therapies. These

functions usually are best achieved

when responsibility is concentrated

in a single regional center with both

perinatal and neonatal subspecialty

services. In some cases, regional

coordination may be provided ade-

quately by the collaboration of a

children’s hospital with a sub-

specialty perinatal facility that is in

close geographic proximity.61

STANDARDS OF SERVICE FOR

HOSPITALS PROVIDING NEONATAL

CARE

Current evidence indicates that family

and cultural considerations are im-

portant for care of sick neonates.62–65

These considerations include family-

and patient-centered care, culturally

effective care, family-based educa-

tion, and opportunities for back-

transport to level II facilities or

transfer to the family’s local com-

munity facility when medically and

socially indicated.64–67

SUMMARY AND

RECOMMENDATIONS

1. Regionalized systems of perinatal

care are recommended to ensure

that each newborn infant is delivered

and cared for in a facility most

appropriate for his or her health

care needs, when possible, and to

facilitate the achievement of opti-

mal health outcomes.

� Because VLBW and/or very pre-

term infants are at increased

risk of predischarge mortality

when born outside of a level III

center, they should be deliv-

ered at a level III facility unless

this is precluded by the moth-

er’s medical condition or geo-

graphic constraints.

2. The functional capabilities of facili-

ties that provide inpatient care for

newborn infants should be classi-

fied uniformly on the basis of geo-

graphic and population parameters

in collaboration with state health

departments, as follows:

� Level I: a hospital nursery or-

ganized with the personnel and

equipment to perform neonatal

resuscitation, evaluate and pro-

vide postnatal care of healthy

newborn infants, provide care

for infants born at 35 to 37

weeks’ gestation who remain

physiologically stable, and sta-

bilize ill newborn infants or

infants born at less than 35

weeks’ gestational age until

transfer to a facility that can

provide the appropriate level

of neonatal care.

� Level II: a hospital special care

nursery organized with the

personnel and equipment to

provide care to infants born

at 32 weeks’ gestation or more

and weighing 1500 g or more

at birth who have physiologic

immaturity, such as apnea of

prematurity, inability to maintain

body temperature, or inability

to take oral feedings; who

are moderately ill with problems

that are expected to resolve rap-

idly and are not anticipated to

need subspecialty services on

an urgent basis; or who are

convalescing from a higher level

of intensive care. A level II cen-

ter has the capability to provide

continuous positive airway pres-

sure and may provide me-

chanical ventilation for brief

durations (less than 24 hours).

� Level III: a hospital NICU orga-

nized with personnel and equip-

ment to provide continuous life

support and comprehensive

care for extremely high-risk

newborn infants and those with

critical illness. This includes

infants born weighing <1500 g

or at <32 weeks’ gestation. Level

III units have the capability to

provide critical medical and sur-

gical care. Level III units routinely

provide ongoing assisted ventila-

tion; have ready access to a full

range of pediatric medical sub-

specialists; have advanced imag-

ing with interpretation on an

urgent basis, including CT, MRI,

and echocardiography; have ac-

cess to pediatric ophthalmologic

services with an organized

program for the monitoring,

treatment, and follow-up of reti-

nopathy of prematurity; and

have pediatric surgical special-

ists and pediatric anesthesiolo-

gists on site or at a closely

related institution to perform

major surgery. Level III units

can facilitate transfer to

higher-level facilities or child-

ren’s hospitals, as well as back-

transport recovering infants to

lower-level facilities, as clinically

indicated.

� Level IV units have the capa-

bilities of a level III NICU and
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are located within institutions

that can provide on-site surgi-

cal repair of serious congenital

or acquired malformations. Level

IV units can facilitate transport

systems and provide outreach

education within their catchment

area.

3. The functional capabilities of facilities

that provide inpatient care for new-

born infants should be classified uni-

formly and with clear definitions that

include requirements for equipment,

personnel, facilities, ancillary serv-

ices, training, and the organization

of services (including transport) for

the capabilities of each level of care.

4. Population-based data on patient

outcomes, including mortality, mor-

bidity, and long-term outcomes,

should be obtained to provide

level-specific standards for patients

requiring various categories of

specialized care, including surgery.
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