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Perinatal Transport-1999-2006
L. Introduction

The impetus for perinatal transport began in Arizona in 1967 when the Arizona Perinatal
Study showed a marked discrepancy in mortality between prematures born in metropolitan
centers and those born in rural settings.' In 1968 a newborn transport demonstration project was
funded by the State and an analysis of the project done by the Arizona State University College
of Engineering in conjunction with the Premature Advisory Committee, Arizona Medical
Association(ArMA) and the Arizona Department of Health Services(ADHS).? This evaluation
prompted the legislature to fund a newborn transport and intensive care program. Maternal
transport was added to the program in 1974, although unlike neonates maternal care at the
receiving site was not paid for.

This study looks at perinatal transport in Arizona from the years 1999 through 2006. The
years prior to this are covered in two other reports.”,’

I1. Methods

Birth certificate and death certificate files were obtained from ADHS in ASCII or SPSS
format and imported in Paradox format. The number of back transports reported to the high risk
perinatal program by year was provided by the high risk perinatal program. Neonatal and
maternal sending and receiving logs from Arizona Perinatal Trust(APT) member hospitals for
the years 1998 to 2006 were entered into Paradox. Because only a partial year was available for
1998, 1998 data were excluded from the analysis. Paradox, Quattro Pro and Presentations were

utilized for the analysis.



III. Results

A. Neonatal Transports

Neonatal transports, as shown on receiving hospital logs, have increased from 1090 in
1999 to 1600 in 2006(Figure 1.) The number per 1000 live births has risen from 13.5/1000 in
1999 to 15.7/1000 in 2006(Figure 2). Table 1 shows some characteristics of neonatal transports
from sending hospital logs, including average length of stay prior to transport, average
gestational age, mode of transport, transport carriers and reason for transport by year for the
years 1999-2006. Table 2 shows some characteristics of neonatal transports from receiving
hospital logs, including average length of stay to disposition, disposition, average gestational
age, and reason for transport. There are more infants reported as being transported from the
receiving logs because the sending logs are kept only by APT certified hospitals, which account
for 93% of all births in Arizona. Receiving hospital logs should account for all neonatal
transports in Arizona because all receiving hospitals(Levels II, ITEQ and III) are APT certified.
Back transport from these logs is very inaccurate. High risk perinatal program data for back
transports is shown in Figure 3. Although there are quite wide swings year to year in the number
of back transports reported by the high risk perinatal program, 2005(219) and 2006(316) show
many more back transports than 2004(140).

Deaths of neonatal transports while in the receiving hospital are shown in Figure 4 and
Table 2. There is an upward slant to this line, from 1.8% in 1999 to 3.8% in 2006, with a high of
5.2% in 2003. There is a slight increase in infants discharged to home, from 79% in 1999 to
82.7% in 2006. There is a decrease in infants discharged to a long term care facility from 8.2%
in 1999 to 0.8% in 2006. The reason for this is a change in reporting from discharge to long term

care to transport to long term care. There is no appreciable change in infants transported from



the original receiving hospital to a higher level of care.

The average gestational age has remained between 34 and 35 weeks for this time period
from both receiving and sending logs(Tables 1 and 2). The average length of stay at the
receiving hospital shows a steady increase from 12.3 days in 1999 to 17.1 days in 2006(Table 2),
(Figure 5).

The average length of stay at the sending hospital prior to transport has jumped from 1.5
days to in 1999 to 11.9 days in 2006(Table 1). The reason for this appears to be reporting of
transports to long term care facilities such as Los Ninos in the later years and not in 1999. In the
early years of this study they were not shown as transports but as discharges to long term care.

The mode of transport(air or ground) has remained relatively constant, varying from
50.6% air in 1999 to 57.2% in 2006(Table 1). The average for the 1999-2006 time period is
51.3% air transport. The transport companies are shown in Table 1, with AirEvac transporting
67.7% of all neonatal transports in 1999, 79.8% in 2002 and 70.2% in 2006.

The reasons for neonatal transport are shown in Tables 1 and 2. The reasons given for
transport by the sending and receiving hospitals vary somewhat; this variation is to be expected.
The receiving hospital has the advantage of more time and greater capability to do a complete
diagnostic evaluation of the infant and thus may well have a different diagnosis than the sending
facility.

Prematurity or respiratory distress as causes for transport are shown in Figure 6, taken
from sending logs. Although there is considerable variation from year to year, these two
diagnoses taken together account for half or more of all neonatal transports. Sepsis, congenital
heart defects and congenital anomalies are shown in Figure 7, from sending logs. Again there is

variation from year to year but sepsis accounts for 8% to 11% of transports, congenital heart



defects from 5.8% to 11 1% and congenital anomalies 2.9% to 5.7%. Gastrointestinal and/or
genitourinary defects had zero reporting incidence until 2004. In 2004 they accounted for 2.3%,
2005, 6.8% and 2006, 4.1%(Figure 8). This is consistent with national data which shows an
increase in recent years in these defects.’

There are three non-medical reasons for neonatal transport shown in Table 1. These are
payor request, physician specialty not available, and family request.

Payor request is shown in Figure 9. Although there is variation between 5.3% in 1999
and 1.7% in 2006, there may be a downward trend now.

Physician specialty not available has an upward trend, from 1.3% in 1999 to 6.1% in
2006(Figure 10).

Family request is shown in Figure 11. There is an upward trend from 0.8% in 1999 to
7.1% in 2006.

Neonatal transports received by Level II and ITEQ hospitals are shown in Figure 12.
There is a sharp drop in transports to Level IIEQ in 2002 with a gradual return to 1999 levels by
2006. The reason for this is that Desert Samaritan(Banner) changed status in 2002 from IIEQ to
III. As referring physicians and hospitals have become more comfortable with the other IIEQ
hospitals and their capabilities the number of transports to IIEQ hospitals has risen. Transports
to Level 1T hospitals remained relatively stable until recently when they jumped from 46 in 2004
to 85 in 2005 and 160 in 2006.

These data are also reflected in Figure 13, where transports received by Levels II, IIEQ
and III are shown by rate per 1000 live births(statewide total). There is an increase in the rate for
both Levels II and ITEQ in line with the numbers noted previously. The rate of transports to

Level III increased 1n 2002, consistent with Phoenix Children’s Hospital(PCH) coming online as



a free-standing Level III facility. An increased number of transports from Level III to Level III
resulted from PCH moving newboms from PCH’s Level III nursery at Good Samaritan to their
free standing facility at a different location, requiring ambulance transportation(Fig 14).

Figure 15 shows the rate of neonatal transports to Level III from levels I, II, IIEQ and IIL.
The rate is the number of neonates transported per 1000 live births from hospitals at the same
level of care. Except for Level IIT to Level ITT, the rates have remained quite stable from 2001 to
2006.

Level I hospitals should be able to handle otherwise normal newborns without transport
as long as the infant is greater than 35 weeks gestational age. Figure 16 shows the percent of
infants transported from Level I facilities whose gestational age is less than 36 weeks. The per
cent has steadily risen from 21.2% in 2001 to 33.5% in 2006.

Level II hospitals should be able to treat many neonatal conditions without transport as
long as the gestational age is greater than 31 weeks. Figure 17 shows the percent of infants
transported from Level II facilities whose gestational age was less than 32 weeks. The per cent
has risen from 5.2% in 1999 to 13.7% in 2006.

B. Maternal Transports o
repbyles

Maternal transports, as;shewflon receiving hospital logs, are shown on Figure 1 as
numbers of maternal transports and in Figure 2 as number of maternal transports per 1000 live
births. The number has increased from 1127 in 1999 to 1648 in 2006, with a high of 1793 in
2005. The rate has also increased, from 14 in 1999 to 16.2 in 2006 with a high of 18.7 in 2005.

m ;.' }.")

Details of maternal transports are showﬁ@zﬁable 3, taken from sending hospital

maternal transport logs and Table 4, receiving hospital maternal transport logs. There are

differences in these logs for two reasons. The sending logs are only from APT certified hospitals,



while the receiving logs capture all maternal transports in Arizona. Second, the receiving
hospital has greater expertise and diagnostic capability and thus may ultimately have a different
diagnosis as reason for transfer. This is illustrated by Figure 23, ié‘h:)\;nngé}e;;l distress as reason
for maternal transport by the receiving and sending hospitals. o

The mode of transport varies little during this eight year time span, astshow::m Table 3
and Figure 18. On average 62.6% of maternal transports were by air, the rest by ground
transportation. The most commonly used carrier was AirEvac, which accounted for 62.2% of all
maternal transports during this time.

Length of stay to delivery from receiving hospital logs is shown in Table 4 and Figure 19.
There has been a steady decline from 6.1 days in 2000 to 3.9 days in 2006,

The outcomes of the maternal transports are shown in Table 4 and Figure 20. These
dispositions are all from the admission to the receiving hospital resulting from the maternal
transport. Delivery of a live newborn has declined from 69% in 2000 to 61.1 % in 2006. There
has been a concomitant rise in mothers returned undelivered from 26.9% in 2000 to 34.6% in
2006. Except for an increase to 7.5% in 2005, stillborns have remained constant from 3.3% in
2000 to 3.2% in 2006.

The most frequent reason given for maternal transport from receiving hospital logs is
preterm labor( Tables 3 and 4 and Figure 21)WTMM@R from 52.5% in 2000 to
40.9% in 2006. Premature rupture of the membranes(PROM) has shown a rise during this same
period of time, from 8.6% in 2000 to 17.5% in 2006(Figure 21).

Other reasons for maternal transport with significant numbers include pregnancy induced
hypertension and multiple gestation(Tables3 and 4, Figure 22). Pregnancy induced hypertension

Space

has had a slight increase from 12.5% in 2000 to 14.5% in 2006; multiple gestation has remained



relatively constant, 6.9% in 2000 and 6.7% in 2006.

No beds available, inadequate staffing or no obstetrics unit as reasons for transport have
been rising. In 2000 0.7% maternal transports listed this as the reason for transport and in 2000
7.4%(Table 4 and Figure 24),

Level I hospitals should be able to care for otherwise normal newborns whose gestational
age is above 35 weeks. Their mothers should not need to be transported for delivery at a higher
level hospital. Figure 25 shows that the per cent of mothers with a gestational age >35 weeks
transported for prematurity has fallen, both as a percent of all transports and as a percent of
those greater than 35 weeks.

Level I hospitals should be able to care for otherwise normal newborns whose
gestational age is greater than 31 weeks. Figure 26 shows that the per cent of transports sent for
these mothers has had a steady decline, both as a percent of all transports sent and of all
transports with a gestational age greater than 31 weeks.

IV. Discussion

One of the goals of perinatal care, as articulated by both APT and the High Risk Perinatal
Program of ADHS, is that every infant should be born at the level of care appropriate to his/her
gestational age and condition. The mother has repeatedly been shown to be a better transport
vehicle than the artificial incubator, and therefore every effort should be made to move the
undelivered mother to the level of care necessary for her infant. 67 3

There are several reasons w_hy it_is unlikely that we will achieve a state where all infants
are born in the appropriate scttingf.;;{:l;“‘ i};:ré are some women who appear at the nearest hospital so

close to delivery that they must be delivered at that hospital regardless of the ability of the

hospital to take care of the neonate, often resulting in a neonatal transport. Second, the neonate



may have a congenital anomaly not recognized or not recognizable antenatally, resulting in a
neonatal transport. Third, the infant may be born at an appropriate level and be well at birth, but
then develop an illness such as sepsis that requires transport.

Maternal transport also provides specialized treatment antenatally to the mother that in
many instances stabilizes her and allows the fetus to grow and develop to a point where delivery
is not as problematic. The number of mothers transported, stabilized and returned undelivered is -
growing(34.6% of all maternal transports in 2006). Small gains in gestational age may make
large differences in neonatal mortality, morbidity and cost.’,'"

There 1s some indication that the perinatal care system is straining to accommodate the
increasing number of deliveries in the state. Lack of available beds, staffing, appropriate
physicians and obstetrical/neonatal units to deliver perinatal care are increasingly showing up on
transport logs as reasons for transport. One method to combat this problem is to make certain
that Level I and Level II facilities are delivering services concomitant to the guidelines for their
level."! There is an ongoing effort by the APT and the High Risk Perinatal Program to educate
these facilities and their clinicians as to which infants/ mothers they should be able to care for,
and to educate perinatal consultants to the abilities of these hospitals. These efforts appear to be
paying off with fewer transports from Level I and Level II for infants that are within the
gestational age limits for the Level. Along with this there are an increasing number of infants
being transported to Level II facilities when appropriate instead of Level III. All of these things
bring the care closer to the mother/infant’s community and reduce the need for transport,
especially to tertiary facilities.

One finding that is somewhat disturbing is the increasing number of neonatal transports

where the reason for transport is parents’ choice. There may be valid reasons for the parents



choice, such as closeness to home. There is some belief that some of these decisions are being
fueled by hospital advertising. If the infant is at a hospital where he/she can be adequately cared
for, unnecessary transport exposes the infant to the risk of increased morbidity and mortality.
V. Summary and Conclusions

Perinatal transport in Arizona is playing a vital part in the health of mothers and infants.
Efforts should be increased to ensure that all facilities are capable of and actually providing the
care commensurate with their level designation, If this is done/more appropriate care will be
delivered at the community and transports will be utilized only by those that truly need it.

Every effort should be made to ensure that all infants be delivered at the facility that

offers care appropriate fo his/her needs. __ p
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