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Background Information 

Introduction 
New Zealand currently has one of the best survival rates for premature infants in the 
world.  Survival to discharge home has continued to increase over the last six years, with 
the greatest improvements seen in the smallest babies (ANZNN 2001).1  Some of these 
improvements result from increasing use of advanced technology and drugs such as 
better ventilators, antenatal steroids and surfactant replacement.  However there is no 
doubt that increasing expertise in the day to day nursing management of these infants, 
alongside improved medical and surgical management has played a large role in 
increasing the proportion of premature infants going home without significant disability. 
 
Within New Zealand:2 
• 2.8% of babies were cared for in a NNU in 20013 
• 1.7% of babies need assisted ventilation after delivery room stabilisation 
• 6% of babies are low birth weight (< 2500g) 
• 1% of babies are very low birth weight (< 1500g) 
• 0.4% of babies are extremely low birth weight (< 1000g) 
• 5% of babies have significant congenital anomalies. 
 
New Zealand currently has six regional Level 3 Neonatal Intensive Care Units, and 
three Level 2+ units.  Other DHBs have Level 2 units.  The Level 3 units are situated at 
National Women�s, Middlemore, Waikato, Wellington, Christchurch and Dunedin 
hospitals.  A Level 3 unit provides neonatal intensive care and high dependency care.  
This means that they have the facilities to care for extremely premature infants (from 
24 weeks gestation) and sick babies requiring ventilation, intravenous feeding and other 
types of intensive care monitoring and treatment. 
 
Level 2 units within New Zealand generally care for babies 32/40 weeks and above and 
babies who have been transferred from Level 3 units after being clinically stabilised.  
They do not ventilate babies (except in emergencies) and generally use a less invasive 
form of ventilation � continuous positive airways pressure (CPAP) for babies that are 
clinically stable.  Some Level 2 units provide intermediate (Level 2+) care for babies 
over 28 weeks.  These units are based at Palmerston North Hospital, Hawkes Bay 
Regional Hospital and Taranaki Base Hospital.  All Level 2 units are involved at times in 
stabilising infants who are born or become sick before they can reach a Level 3 unit.  
This means that the staff at these units must be experienced in Level 3 neonatal care to 
some extent so that they can cope with emergencies that may present to them.  Over 
the last few years there has been an increasing number of mid-gestation babies 
admitted to Level 2 units, as the pressure on Level 3 Units has increased. 
 

 
1 Australian and New Zealand Neonatal Network, 2001. 
2 HFA, PSNZ.  1998.  Report to the National Review of Paediatric Specialty Services: Neonatal 

intensive care. 
3 Australian and New Zealand Neonatal Network, 2000. 
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Information in this report has been obtained from the Australian and New Zealand 
Neonatal Network 20014 and 2000,5 Ministry of Health and New Zealand Health 
Information Systems data, and from discussions and data obtained from individual 
clinicians regarding their neonatal units. 
 

 
4 Australian and New Zealand Neonatal Network, 2001. 
5 Australian and New Zealand Neonatal Network, 2000. 
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Current Cot-state 
There are insufficient Level 3 neonatal unit cots within New Zealand to provide an 
adequate regional NICU service for mothers and premature babies.  Current numbers of 
Level 3 cots in the six tertiary centres are 66, with an planned increase to 86 over the 
next five years.  Cot-modelling using internationally accepted ratios suggests there is a 
requirement for between 84 and 109 Level 3 NICU cots nationally. 
 
The shortage of cots was initially suggested by recurrent closure of regional NICUs and 
the frequency of transfer of neonates between regions for non-clinical reasons, and has 
been confirmed by a formal review of cot numbers based on existing discharge data 
and average length of stay (ALOS).  There are a number of reasons for the increased 
need for Level 3 neonatal cots including the increase in premature births, increased 
survival of premature infants, and an increase in premature multiple births. 
 

Increasing rates of premature delivery 
National statistics obtained from the Ministry of Health Maternity Report (2000)6 also 
indicate that between 1999 and 2000 (most recent data available) there has been a 
significant increase in pre-term deliveries.  The majority of this increase has been in 
lower gestation infants who require skilled care and significant resources. 
 

Increase in the number of babies being admitted to neonatal units 
Despite the gradual reduction in the birth rate over the last five years there has been an 
increase in the number of babies being admitted to neonatal units throughout New 
Zealand.  Australian and New Zealand data from ANZNN (Table 1, supplied by 
Dr D Knight) shows an increase of around 2% per annum since 1995.  In 1998 Level 2 
units were added to the reporting which may have increased the numbers slightly at that 
stage. 
 

 
6 Ministry of Health, 2000, Maternity Report. 
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Table 1: Admissions to NICUs (Level 3) in Australian and New Zealand 

Gestation 1995 1996 1997 1998 1999 2000 2001 Mean/
year 

Percentage 
increase from 

1995�1997 
(combined) to 

1999�2001 
(combined) 

Percentag
e increase 
between 
1995 and 

2001 

Change 
in 

number 
between 
1995 and 

2001 

21 4 2 0 1 1 0 0 1   -4 
22 2 10 11 13 9 9 6 9 4% 200% 4 
23 49 55 63 67 59 79 74 64 27% 51% 25 
24 120 143 142 157 159 189 177 155 30% 48% 57 
25 214 206 204 197 216 202 229 210 4 % 7% 15 
26 283 273 263 269 284 285 237 271 -2 % -16% -46 
27 273 283 274 299 319 333 308 298 16% 13% 35 
28 343 359 365 400 385 424 448 389 18% 31% 105 
29 436 423 487 454 505 448 457 459 5% 5% 21 
30 545 517 563 570 532 561 573 552 3% 5% 28 
31 594 693 607 658 725 755 741 682 17% 25% 147 

Total 2863 2964 2979 3085 3194 3285 3250 3089 10% 14% 393 

Source: ANZNN. 
 
The increasing rate of premature delivery is thought to be in part due to couples who 
are choosing to have babies at an older maternal age, which is increasing the risk of 
premature births, multiple births and the use of assisted conception due to increasing 
infertility.7 
 

Infant survival 
Infants are being admitted and cared for at a lower gestation than previously and this 
group has had an increasing survival rate.  This is due to improving technology (eg.  
improved modes of ventilation) and an increasing number of referrals from obstetrics 
due to better antenatal care (reduced mid trimester fetal loss) (Table 2).  The current 
survival rates from the Australian and New Zealand Neonatal Network 2000 give overall 
survival rates (to discharge home) for the group 29 to 35 week gestation infants of over 
95%. 
 

 
7 Craig ED, Thompson JMD, Mitchell EA.  2002.  Socioeconomic status and preterm birth: New Zealand 

trends, 1980 to 1999.  Archives of Disease in Childhood Fetal and Neonatal 86: F142�6. 
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Table 2: Infant survival by gestation by year 

Gestation 1995 1996 1997 1998 1999 2000 

21 0% 0% 0% 0% 0% 0% 
22  40% 9% 31% 11% 11% 
23 40% 18% 43% 27% 42% 41% 
24 53% 59% 59% 57% 55% 58% 
25 71% 73% 74% 72% 71% 73% 
26 76% 83% 82% 82% 82% 81% 
27 87% 90% 92% 88% 88% 92% 
28 93% 92% 93% 93% 94% 94% 
29 94% 95% 94% 95% 96% 96% 
30 96% 97% 97% 96% 97% 98% 
31 98% 98% 98% 98% 97% 98% 

Source: ANZNN. 
 
The current survival rate for 23 week gestation infants is approximately 40% with the 
survival rates for 24-week gestation infants being around 60%. 
 
Surviving extremely pre-term babies are usually discharged home around their due date 
(term equivalent).  This means that a 23-week gestation infant that survives is expected 
to spend around 120 days in a neonatal unit.  A significant proportion of this time is 
spent in Level 3 within the neonatal unit.  Despite more pre-term babies being admitted 
to neonatal units the average length of stay has not significantly increased.  This is in 
part due to older babies being sent home earlier than previously, increasing utilisation of 
postnatal wards, and the increasing use of homecare neonatal nurses. 
 

Multiple births 
There is an increasing frequency of twin births.  Currently information is not available on 
the actual increase across New Zealand, however information from individual DHBs has 
shown there to be a gradual increase in multiple births and increasing admissions for 
these infants to neonatal units.  This is in keeping with data available from the ANZNN 
2000 (Figure 1), which shows small increases in the%age of multiple premature births. 
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Figure 1: Frequency of multiple births 

 
Source: ANZNN 2000. 
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Admission Rates by Facility 

Methodology 
The Ministry of Health does not collect actual admission data by level of admission.  
(Level 2 or Level 3).  In reality most babies admitted for Level 3 care in neonatal units 
are admitted for varying periods to Level 3 and then when clinically stable transferred to 
the Level 2 unit or transferred back to their hospital of domicile. 
 
The data the Ministry obtains from DHBs is the fact that this is a neonatal admission, 
the length of stay (overall) and the diagnosis (DRG) codes and procedure codes on 
discharge. 
 
For the purposes of identifying Level 3 and Level 2 admissions, information from the 
NMDS is broken down by hospital type (tertiary, secondary plus, secondary, and other), 
DHB provider, hospital and type of care (tertiary, secondary). 
 
Discharges nationally have been split between secondary and tertiary cases.  Tertiary 
cases are defined as cases where nationally, the%age of tertiary hospital cases from a 
DRG in 2000/01 and 2001/02 combined was greater than or equal to 85%, or the%age 
of tertiary hospital cases from an DRG in 2000/01 and 2001/02 combined was between 
60% and 85% and the tertiary hospital price was greater than or equal to $9000. 
 
Data for 1996/97 and 1997/98 were coded using ICD-9-CMA codes and AN-DRG 31, 
whereas 1998/99 to 2001/02 data were coded using ICD-10-AM and AR-DRG 4.  All 
populations for 1996/97 to 2001/02 are estimates and are based on the 2001 Census. 
 
The admission estimates derived by the Ministry of Health differ from actual admission 
data collected by units.  However the differentiation between admission level (2 or 3) is 
robust, as can be seen by the difference between ALOS between Level 3 admissions 
(around 40 days) and Level 2 admissions (around six days). 
 
Application of this methodology has provided estimates for NICU cot requirements, 
which are difficult to interpret and vary considerably across units, for no obvious reason.  
However the results are shown below for completeness and are compared with the ratio 
derived numbers in Table 15.  The Ministry believe that more robust methodology is 
required to account for distortions in the data caused by changes in admission/ 
discharge protocols and clinical management, which have arisen through an adaptive 
response to high occupancy. 
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Verification of calculated cot numbers 
The ANZNN 2001 report noted that 2.8% of live-born New Zealand babies were cared 
for in one of the six New Zealand Level 3 units.  This represents 1564 infants (2.8% of 
55,799 births in 2001) Of these babies 631 were less than 32 weeks gestation, 559 
were under 1500 grams and 127 required major surgery and would have required 
Level 3 care.  These categories are not mutually exclusive, but most of the under 
32-week babies would have been less than 1500 grams, and the numbers suggest that 
the number estimated by the NMDS data in Tables 3 and 4 to have been admitted 
(875 admissions to Level 3 care) are close.  However further refinement of the model is 
obviously required. 
 
The actual time a baby spends in Level 3 or Level 2 care cannot be identified using the 
Ministry of Health methodology.  This means that although it is theoretically possible 
calculate the total number of cots required in a unit, the actual distribution between 
Level 2 and Level 3 must be determined using alternative methods.  This report also 
uses internationally accepted benchmarking using ratios of 1.5 to 2/1000 live births for 
Level 3 cots and 4.5/1000 live births for level 2 cots to verify the calculated cot numbers 
based on NMDS data. 
 
Tables 3 and 4 below show babies identified from NMDS data as Level 3 and Level 2 
admissions admitted to tertiary NNUs.  The Auckland data calculated according to this 
method were significantly different to actual admissions, so the actual admissions were 
used instead for National Women�s Hospital. 
 
Table 3: Admissions to Level 3 care by year 

Tertiary units only NMDS data* DHB Hospital 

1996/97 1997/98 1998/99 1999/00 2000/01 2001/02

Auckland National Women�s 254 213 195 203 212 197 
Counties Manukau Middlemore 89 56 66 95 93 101 
Waikato Waikato 123 113 181 167 158 187 
Capital & Coast Wellington 119 119 145 181 234 190 
Canterbury Christchurch Women�s 94 106 130 137 144 136 
Otago Dunedin 57 42 68 74 69 64 

Tertiary hospitals 
total 

 736 649 785 857 910 875 

Note: 
* National Women�s Level 3/Level 2 actual numbers.  L2/L3 split numbers are estimated from average 

ratios of other units numbers. 
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Table 4: Admissions to Level 2 care by year 

Tertiary units only NMDS data* DHB Hospital 

1996/97 1997/98 1998/99 1999/00 2000/01 2001/02

Auckland National Women�s 1437 1207 1105 1149 1200 1118 
Counties Manukau Middlemore 1433 1396 850 972 906 893 
Waikato Waikato 915 1068 958 1021 1082 867 
Capital & Coast Wellington 493 556 677 596 727 616 
Canterbury Christchurch Women�s 608 649 592 594 671 729 
Otago Dunedin 226 243 359 389 415 330 

Tertiary hospitals 
total 

 5112 5119 4541 4721 5001 4553 

Note: 
* National Women�s Level 3/Level 2 actual numbers.  L2/L3 split numbers are estimated from average 

ratios of other units numbers. 
 
Overall most Level 3 units have shown a significant increase in admissions between 
1996/7 and 2000/01, even when adjusted for demographic change (Table 3).  Most of 
this increase has been at the tertiary level.  At the secondary (Level 2) level (Table 4) 
there has been an overall increase in the adjusted admission rates from 5900 
admissions in 1996/97 to 7575 admissions in 2001/02. 
 

Level 2+ units 
Over the last 6 years there has been a slight increase in the number of Level 2 and 3 
admissions to Level 2+ units, as shown in Tables 5 and 6 below.  The increase in 
Level 3 admissions between 1996/7 and 2001 is greatest in the Central region Level 2+ 
units.  This supports the proposal that Capital & Coast NICU have reduced ALOS by 
early transfer to these units, but more analysis would be required to be certain that this 
is the reason for the increase in cases. 
 
Table 5: Level 3 admissions to Level 2+ units � NMDS data 

DHB Hospital 1996/97 1997/98 1998/99 1999/00 2000/01 2001/02 

Taranaki Taranaki Base 18 14 20 29 13 18 
Hawkes Bay Hastings 34 34 44 27 46 48 
MidCentral Palmerston North 37 25 44 57 52 41 

2+ hospitals total  89 73 108 113 111 107 
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Table 6: Level 2 admissions to Level 2+ units � NMDS data 

DHB Hospital 1996/97 1997/98 1998/99 1999/00 2000/01 2001/02 

Taranaki Taranaki Base 176 197 220 439 327 309 
Hawkes Bay Hastings 351 321 293 272 270 350 
MidCentral Palmerston North 320 255 289 339 371 396 

2+ hospitals total  847 773 802 1050 968 1055 
 

Average length of stay for babies in neonatal units 
According to ANZNN data (Figure 2, ANZNN 2000), the average length of stay (ALOS) 
of babies within the ANZNN cohort has not changed when corrected for gestational age 
at birth.  During this time three drivers that could have affected the length of stay are: 
• the increasing number of premature babies being admitted to neonatal units. 
• an increasing number of babies are being admitted to postnatal wards and being 

cared for there under the supervision of the Neonatal Unit team. 
• babies in some areas are being discharged home earlier than previously due to the 

use of experienced neonatal homecare nurses who can visit babies at home and 
monitor their progress. 

 
Early discharge should have increased the length of stay for the remaining babies in the 
neonatal unit but have not done so.  This suggests neonatal units have significantly 
improved efficiency and that increased admission rates are not due to lowering of 
criteria for admission. 
 
Figure 2: Days to discharge by gestational age at admission 

 
Source: ANZNN 2000. 
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Information from individual DHBs within New Zealand indicates that the average length 
of stay is broadly comparable to that from earlier years.  These figures have not been 
corrected for gestational age and suggest that within some DHBs in New Zealand 
discharges home are being achieved earlier. 
 
Data supplied by the DHBs indicates that ALOS for Level 2 infants in the six major 
tertiary units has reduced since 1997 as shown in Table 7 below.  It shows that the 
average length of stay in Level 2 units is fairly consistent across the six major tertiary 
units at 6�7 days, and has fallen slightly over the last six years.  The ALOS is slightly 
shorter than that of 2+ hospitals offering the same level of care (7.5 days) (refer 
Table 12). 
 
Table 7: ALOS Level 2 admissions NMDS data 

DHB Hospital 1996/97 1997/98 1998/99 1999/00 2000/01 2001/02

Auckland National Women�s 6.7 6.7 5.6 5.6 4.5 4.4 
Counties Manukau Middlemore 5.3 4.3 4.3 4.3 4.6 4.4 
Waikato Waikato 7.2 6.0 6.1 5.9 5.4 6.4 
Capital & Coast Wellington 7.1 8.0 6.4 6.4 6.2 7.2 
Canterbury Christchurch Women�s 10.1 9.8 9.0 8.6 8.3 7.6 
Otago Dunedin 13.0 13.9 11.4 8.8 7.5 7.3 

Tertiary hospitals 
average 

 7.0 6.8 6.3 6.0 6.3 6.4 

 
There has been an average annual decrease of ALOS of 6.9%, except for the last year 
when the ALOS did not change significantly.  This suggests that as units came under 
increasing pressure that alternative strategies were identified for management of 
Level 2 babies including early discharge and ward based care.  There is considerable 
anecdotal evidence for this change in clinical practice, with procedures such as 
phototherapy for ABO incompatibility rarely taking place in the Level 2 nursery. 
 
In contrast with the reduction in ALOS for Level 2 admissions into Level 3 Neonatal 
units there has been a much smaller reduction in ALOS for Level 3 admissions 
(Table 8).  This is clearly driven by the increasing numbers of admissions at younger 
gestation. 
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Table 8: ALOS Level 3 admissions NMDS data 

DHB Hospital 1996/97 1997/98 1998/99 1999/00 2000/01 2001/02

Auckland National Women�s 37.9 41.4 33.8 35.5 35.9 30.8 
Counties Manukau Middlemore 48.0 41.8 41.8 44.2 41.5 41.6 
Waikato Waikato 43.3 43.2 37.5 41.1 41.4 45.2 
Capital & Coast Wellington 31.9 36.9 35.5 31.5 28.7 30.4 
Canterbury Christchurch Women�s 53.5 49.2 38.4 41.2 43.3 43.9 
Otago Dunedin 34.9 37.2 40.0 40.6 34.9 44.8 

Tertiary hospitals 
average 

 40.8 41.9 36.7 37.7 40.2 40.2 

 
The ALOS of babies initially admitted into Level 3 care is quite variable between the six 
units, but like Level 2 admissions, has not changed significantly over the last six years.  
It is important to note that some units, in particular Wellington have a significantly 
shorter ALOS at 30.4 days.  This is 25% lower than the average of 40.2 days, and 
although Wellington has a larger number of available Level 2 and 2+ cots to refer into, 
(see Table 14) the evidence of continuing shortages and overcrowding suggest that this 
reduced ALOS is having adverse consequences. 
 
A recent paper from Australia8 suggested that ALOS is more strongly related to the 
method of separation (died transferred of discharged) than factors which affect best 
practice.  This paper found no consistent relationship between good outcomes and 
ALOS. 
 
Table 9 identifies the number of cots currently available and projected for the major six 
Level 3 units.  There is a trend for new units to build in space and capacity for �flexing� 
unit size according to demand.  This still means that nursing demand is occasionally 
stretched, but does permit more flexible planning and optimal use of existing space.  
Some cot number projections are still at a proposal/discussion stage. 
 

 
8 Beeby PJ.  2003.  How well do diagnosis-related groups perform in the case of extremely low 

birthweight neonates?  J Paediatric Child Health 39: 602�5. 
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Current and projected tertiary cot numbers 

Table 9: Cot numbers in DHBs with Level 3 units 

 Now October 
2003 

February 
2004 

July 
2004 

December 
2004 

2005 or 
later 

Auckland and Waitemata       
Northshore 0 8 12 12 12 12 
Waitakere 0 0 0 0 12 12 
National Women�s 59 51 46 46 46 46 
Level 2  43 43 42 42 34 34 
Level 2 (high)     15�20 16�20 
Level 3 16 16 16 16 16�21 20�16 
Total Auckland and Waitemata 59 59 58 58 70 70 

Middlemore       
Level 2 16 16 16 16 16 18�20 
Level 3 6 6 6 6 6 12�10 
Total Middlemore 22 22 22 22 24 30 (to 33 

maximum)

Hamilton       
Level 2 16 16 16 16 16 16 
Level 3 15 15 15 15 15 17 
Total Hamilton 31 31 31 31 31 33 

Wellington       
Level 2 21 21 21 21 21 21 
Level 3 15 15 15 15 15 19 
Total Wellington 36 36 36 36 36 40 

Christchurch Women�s       
Level 2 (low) 10 
Level 2 (high) 

28 28 28 28 28 
23�19 

Level 3 9 9 9 9 9 9�13 
Total Christchurch Women�s 37 37 37 37 37 42 

Dunedin       
Level 2 11 11 11 11 11 ? 11+ 
Level 3 5 5 5 5 5 ? 5+ 
Total 16 16 16 16 16 16+ 

National totals all units       
Level 2 135 135 135 135 126 110�112 
Level 2 (High)     15�20 39�43 
Level 3 66 66 66 66 66�71 86 
National total 201 201 201 201 207�217 231 

Source: Data provided by DHBs. 
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Level 2+ and 2 units 
Current cot numbers for Level 2 and 2+ hospitals are shown in Table 10 below. 
 
Table 10: Level 2 and 2+ cots by DHB 

DHB Level 2 and 2+ cots 

Hawkes Bay 12 
Taranaki 6 
MidCentral 17 
Level 2+ hospitals total 33 

Current cot numbers in Level 2 units  
Northland 10 
Waitemata 12 
Lakes 10 
Bay of Plenty � Whakatane 6 
Bay of Plenty � Tauranga 10 
Tairawhiti 6 
Whanganui 4 
Hutt 12�14 
Wairarapa 1 
Nelson-Marlborough � Wairau 4 
Nelson-Marlborough � Nelson 10 
West Coast 2 
South Canterbury 2 
Southland 5 
Level 2 hospitals total 94�96 

 
When the figures in Table 9 are compared with the required numbers in Tables 13 and 
14, they show that the overall cot numbers required are not currently being met, and 
there will be a brief reduction in numbers towards the end of 2004 before the numbers 
will reach required levels for a ratio of 1.5 Level 3 cots per 1000 live births in 2005�06. 
 

Cot number projections 
Projected cot numbers are difficult to quantify because of uncertainty around the nature, 
level and duration of the current drivers for increased admissions, and are not 
attempted in this paper.  However admissions overall show no sign of a significant 
reduction over the last five to six years and the causes behind these increased 
admissions are not likely to change significantly over the next few years. 
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Cot numbers required now 
The total number of neonatal cots required in tertiary NICUs, calculated from NMDS 
data are shown in Table 11, for occupancy rates of 75%.  This estimate uses reported 
ALOS.  In the case of Auckland and Capital & Coast NICUs the reported ALOS is 
significantly shorter than the average for all Level 3 units, although the Level 2 ALOS is 
not significantly different.  The reason for this is unknown, but does suggest a different 
pattern of care with earlier discharge of infants admitted to Level 3 care to the ward or 
to another hospital or to home.  This will underestimate the actual cot numbers required 
and the analysis at the DHB level takes this into account (Tables 13 and 14). 
 
The cot numbers required in secondary 2+ units are shown in Table 12.  These figures 
are derived using NMDS data and the same caveats apply as for Table 11.  It is 
important to consider both the regional tertiary centre and the secondary and 2+ units in 
any calculations about cot numbers. 
 
Because of the unresolved reasons for the widely differing ALOS between units, the cot 
numbers identified in Tables 9a and b below should be considered less reliable 
estimates than those identified using ratios as set out in Tables 13 and 14. 
 
Table 11: NICU cots required in tertiary hospitals, 2001/02* � NMDS data 

Assuming 75% 
occupancy 

Level 2 admissions Level 3 admissions All 
admissions

DHB Hospital Discharges Cot 
days 

ALOS Discharges Cot days ALOS Total cot 
days 

Total cots 
required 

Auckland & 
Waitemata 

NWH 1,118 4,919 4.4 197 6067.6 30.8 10,987 40 

Counties 
Manukau 

Middlemore 893 3,929 4.4 101 4201.6 41.6 8,131 30 

Waikato Waikato 867 5,549 6.4 187 8452.4 45.2 14,001 51 
Capital & 
Coast 

Wellington 616 4,435 7.2 190 5776 30.4 10,211 37 

Canterbury Christchurch 
Women�s 

729 5,540 7.6 136 5970.4 43.9 11,511 42 

Otago Dunedin 330 2,409 7.3 64 2867.2 44.8 5,276 19 

Tertiary hospitals total 4,553 29,139 6.4 1,013 40,722.6 40.2 69,862 225 

Note: 
* Auckland admission figures taken from actual NICU data. 
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Table 12: NICU cots required in secondary hospitals, 2001/02* � NMDS data 

Assuming 75% occupancy Level 2 admissions Level 3 admissions 

DHB Hospital Discharges L2 cot 
days 

ALOS Discharges L3 cot 
days 

ALOS Total cot 
days 

Total cots 
required 

Hawkes Bay Hastings 
Regional 

350 2,750 7.9 48 1,687 35.1 4,437 16 

Taranaki Taranaki 
Base 

309 2,309 7.5 18 665 36.9 2,974 11 

MidCentral Palmerston 
North 

396 2,840 7.2 41 1,576 38.4 4,416 16 

Level 2+ hospitals total 1055 7,899 7.5 107 3,928 37 11,827 43 

Note: 
* Auckland admission figures taken from actual NICU data. 
 

Cot numbers using ratios of births to neonatal ICU Level 3 cots: 
2001/02 
In order to identify whether there is significant variation of neonatal cots across the 
regional tertiary areas, and to get indicative numbers of Level 3 cots required in each 
Regional centre which do not rely actual admission data, a ratio method was used.  This 
uses a ratio of 1.5 and 2 cots to 1000 Live births.  Live births are taken from the 2001 
Census.9 
 
This ratio has been derived empirically from a number of sources from existing 
literature10,11 and is reasonably consistent across a number of publications.  The 
numbers identified using a ratio method are more consistent with anticipated expansion 
of level 3 cots, and suggests that the number of Level 2 cots in New Zealand is close to 
that required.  This is consistent with clinical experience. 
 
Table 13 shows that Counties Manukau is the clearest outlier in this group, with a 
present ratio of 0.83 Level 3 cots per 1000 deliveries, followed by Auckland and Capital 
& Coast who are just below average at just over 1.1 Level 3 cots per 1000 live births.  
Although three secondary units have Level 2+ cots, it should be noted that Level 2+ 
cots in a secondary unit are not a substitute for Level 3 cots in a tertiary unit, as more 
intensive management of the sickest babies should not occur in secondary units.  
Therefore the �Level 2+� cot numbers located in Level 2+ units have not been taken into 
account when cot numbers are calculated for a regional centre. 
 
For Level 2 cots, the same publications suggest a ratio of 4.5 to 1000 live births.  This is 
shown in Table 14. 
 

 
9 URL: www.moh.govt.nz/moh.nsf/f872666357c511eb4c25666d000c8888/9c46bdd770465 

ac9cc256bad001aea73?OpenDocument#CensusPopulation 
10 British Association of Perinatal Medicine.  2001.  Standards for Hospitals Providing Neonatal Intensive 

and High Dependency Care (2nd edition). 
11 The Scottish Office.  NHS policies for children 1974�1988: An overview.  Neonatal care.  URL: 

www.scotland.gov.uk/deleted/library/documents6/chilpol-04p11.htm 
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Table 13: Level 3 cots � current and required at 1.5 and 2 cots/1000 live births 

DHB Total births 
2001 

Census 

Regional 
catchment 

Present 
L3 cots 

Present L3 
ratio/1000 
live births 

L3 cots required 
at 1.5/1000 live 

births 

L3 cots required 
at 2.0/1000 live 

births 

Northland 1,983      
Waitemata 6,192      
Auckland 5,493 11,622   18 23 
Subtotal  13,668 16 1.17 21 27 

Counties Manukau 6,801 7,215 6 0.83 11 14 

Waikato 4,821      
Taranaki 1,428      
Bay of Plenty 2,577      
Lakes 1,524      
Tarawhiti 825      
Subtotal  11,175 15 1.34 17 22 

Capital & Coast 3,702      
Hutt 2,028      
Hawkes Bay 2,145      
Mid-Central 2,172      
Nelson 1,545      
Wairarapa 519      
Whanganui 927      
Subtotal  13,038 15 1.15 20 26 

Canterbury 5,547      
West Coast 390      
South Canterbury 627      
Subtotal  6,564 9 1.37 10 13 

Otago 1,965      
Southland 1,428      
Subtotal  3,393 5 1.47 5 7 

Total 54,639 54,639 66 1.18 84 109 
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Table 14: Level 2 cots � current and required at 4.5 cots/1000 live births 

DHB Total births 
2001 Census 

Regional 
catchment 

Present L2 
cots 

Present L2 ratio/1000 
live births 

L2 cots required at 
4.5/1000 live births 

Northland 1,983  8  9 
Waitemata 6,192     
Auckland 5,493 11,622 43  52 
Subtotal  13,668 63 4.61 62 

Counties Manukau 6,801 7,215 22 3.05 32 

Waikato 4,821  16  22 
Taranaki 1,428  6  6 
Bay of Plenty 2,577  16  12 
Lakes 1,524  10  7 
Tarawhiti 825  6  4 
Subtotal  11,175 44 3.94 51 

Capital & Coast 3,702  14  17 
Hutt 2,028  14  9 
Hawkes Bay 2,145  10  10 
Mid Central 2,172  17  10 
Nelson�Marlborough 1,545  14  7 
Wairarapa 519  1  2 
Whanganui 927  4  4 
Subtotal  13,038 74 5.68 59 

Canterbury 5,547  28  25 
West Coast 390  2  2 
South Canterbury 627  2  3 
Subtotal  6,564 32 4.88 30 

Otago 1,965  11  9 
Southland 1,428  5  6 
Subtotal  3,393 16 4.72 15 

Total 54,639 54,639 261 4.68 251 

 
This table shows that overall there appear to be sufficient Level 2 cots in the country, 
with most districts close to the recommended ratio.  However the ratio is higher 
(above 4.5) in the Central region, which suggests that a maldistribution of cots has 
occurred with fewer in the tertiary centre than required and more in the secondary 
centres.  Some regional redistribution may be required. 
 
In this paper, the total neonatal cots required in tertiary centres have been calculated 
using two different methodologies.  The results are shown in Table 15. 
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Table 15: Total cot numbers required in tertiary units 

DHB Total cot 
estimate using 

NMDS data 

Total cot 
estimate using 

ratios 

Level 3 
estimate using 

1.5/1000 live 
birth ratio 

Level 3 
estimate using 

2/1000 live 
birth ratio 

Level 2 
estimates 

using 4.5/1000 
live birth ratio 

Auckland and Waitemata 40 71�76 18 23 53 
Counties Manukau 30 43�46 11 14 32 
Waikato 51 39�44 17 22 22 
Capital & Coast 37 37�43 20 26 17 
Canterbury 42 35�38 10 13 25 
Otago 19 14�16 5 7 9 

Total 219 214�239 84 109 130 

 
It can be seen that the NMDS method produces numbers which vary widely from the 
ratio method in some areas and are close in others.  The areas with the greatest 
discrepancy are those for which the greatest occupancy rates, shortest ALOS and 
consequent overcrowding has historically occurred.  This suggests that the NMDS 
methodology builds into the model the adaptive mechanisms (shorter ALOS and greater 
use of secondary cots for tertiary patients) used by the units to address chronic cot 
shortages. 
 
Given that there is no evidence that these adaptive responses (higher occupancy rates 
and shorter ALOS) improve patient outcomes, and some evidence,12 that they cause 
higher morbidity and mortality, any cot modelling which fails to take account of these 
responses is likely to exacerbate and perpetuate existing shortages. 
 

 
12 UK Neonatal Staffing Study Group.  2002.  Patient volume, staffing, and workload in relation to risk-

adjusted outcomes in a random stratified sample of UK neonatal intensive care units: a prospective 
evaluation.  Lancet 359(9301): 99�107. 
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Other Factors 

Occupancy rates 
Occupancy at most NICUs is well above recommended levels.  Recommendations from 
the United Kingdom,13 suggest that the optimum occupancy rate is around 75% to allow 
for acute services that are often needed urgently and to decrease the need for transport 
of acutely sick infants.  Neonatal units have peaks and troughs in the number of 
neonates requiring care and in order to cope with emergencies (eg, unexpected delivery 
of premature triplets) they need to have an occupancy rate lower than that for general 
ward occupancy. 
 
New Zealand neonatal units are often at full capacity for Level 3 cots.  The high 
occupancy rates have resulted in: 
• transportation of infants (in-utero and ex-utero) which would have been unnecessary 

if occupancy was kept at lower levels.  This includes both refusals by units and also 
re-transfers.  This is particularly so for Level 3 cots 

• increasing reports of nosocomial infections within tertiary units 
• higher occupancy rates increase the stress for nursing and medical staff and this has 

been identified as a major reason for not continuing in neonatal intensive care work 
• staff training is unable to take place effectively when units are at capacity 
• studies suggest that mortality and morbidity are significantly higher when neonatal 

units have higher workloads.  A recent UK study found that mortality increased with 
increasing workload and that infants admitted to a unit at full capacity versus half 
capacity were 50% more likely to die.  An occupancy of 75�85% is considered by 
most neonatal specialists to reflect a reasonable compromise between safety and 
efficiency. 

 
Occupancy is difficult to validate because safe staffing levels are important correlates to 
occupancy, and the number of nominal cots is frequently exceeded in some units such 
as Middlemore, as long as staffing capacity is available.  However review of the 
neonatal cot-state website indicates that on a significant number of days each months 
there are less than three cots available nationally. 
 

 
13 UK Neonatal Staffing Study Group.  2002.  Patient volume, staffing, and workload in relation to risk-

adjusted outcomes in a random stratified sample of UK neonatal intensive care units: a prospective 
evaluation.  Lancet 359(9301): 99�107. 
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Staffing levels 
Alongside the increase in need for neonatal cots there has been increasing problems 
with nursing staff retention.  The levels of experienced nursing staff in some areas has 
decreased to a level that has meant that units are at times being �closed� despite having 
actual cot space. 
• All of the Level 3 neonatal units report that there are problems with staff retention and 

this is partly attributed to �burnout� due to high occupancy levels. 
• Units have also identified that often they are using casual or inexperienced nurses to 

cover due to lack of staff and this has led to more experienced staff leaving due to 
them feeling that they are being �abused� as they are having to do more than their fair 
share of the workload. 

• When units are busy and at full occupancy, much needed training for both nursing 
and junior medical staff is unable to take place.  This has led to difficulties with 
training the more junior nurses and in retaining more experienced nurses who are 
consistently busy and unable to spend time training junior staff. 

• To help with staff retention units are endeavouring to provide flexible work hours and 
find ways of providing more support to staff.  There is also an improving use of acuity 
ratings to enable appropriate staffing levels. 

 

Physical space 
Space within some neonatal units is very limited.  With increasing technology there has 
been an increase in the number of monitors and equipment necessary for treating and 
managing babies.  This means that more space is required around the incubator or cot 
for this equipment (eg, nitric oxide ventilation, high frequency ventilators, ultrasound 
machines and computers). 
 
Units that are overcrowded and have insufficient space are known to have higher rates 
of nosocomial infections which contributes to higher cost care and increased mortality. 
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Figure 3: Wellington neonatal intensive care unit showing nitric oxide ventilation equipment 

 
 
There is also an increasing expectation of parents that they be able to spend as much 
time with their baby as they wish.  This means neonatal units need to provide chairs 
within the level III area for parents and whanau.  At the same time it is necessary to 
maintain clear fields around the babies in the event of an emergency.  This is 
impossible in many units due to inadequate space.  Changing models of care will also 
require increasing amounts of space surrounding infant cots (see Models of Care). 
 
The American Academy of Paediatrics have developed guidelines for perinatal care and 
suggest that each incubator in a neonatal unit should have around 14 square metres of 
floor space for each intensive care infant cot and 11.2 m2 for infants not requiring 
intensive care (excluding sinks and aisles).  Each neonate should be separated by at 
least 2.4 m and aisles should be 2.4 m wide.  This floor space does not include space 
necessary for desks, cabinets and corridors and additional space that is necessary for 
instructional activities and office space for files and reception areas.14 
 
Most neonatal units within New Zealand have a significantly smaller floor space for each 
infant than this (eg, Wellington neonatal intensive care currently have up to 10 infants in 
an area that only four infants should be cared for in if keeping to the guidelines).  
National Women�s Hospital are calculating their space for the new neonatal unit based 
on 13.8 m2 for Level 3 cots and 11 m2 for Level 2 cots. 
 

 
14 Recommended Standards for Newborn ICU Design.  2002.  Report of the Fifth Consensus 

Conference on Newborn ICU Design. 
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Many units also have insufficient space for staff training, medical and nursing staff 
offices and administration staff spaces.  Guidelines require that support elements need 
to account for at least one third to greater than one half the space of the entire unit.  
These areas should be dedicated to staff members use only to meet personal, 
professional, and administrative needs.  These areas include lockers, lounges, 
counselling, education and conference space, and on-call rooms that provide privacy 
and satisfy their intended function.15 
 

Transfers 
Currently many transfers are occurring between tertiary NICUs due to limited space 
rather than for clinical indications.  New Zealand Health Information Services data 
available on NICUs delivering care for �out of town� babies suggests that during the 
12-month period from 1 April 2000 through 31 March 2001 there were 174 babies who 
were cared for in a centre other than their regional Level 3 centre.  Transferring 
neonates is a costly and risky exercise (for baby and transport staff) and should only be 
done for clinical reasons.  This data suggests that many of these were due to 
insufficient space/resources (eg, Dunedin caring for Auckland babies). 
 
During this 12-month period: 
• 67 �Wellington babies� were cared for by other centres 
• 55 �Waikato babies� were cared for by other centres 
• 26 �Christchurch babies� were cared for by other centres 
• 15 �Dunedin babies� were cared for by other centres 
• 11 �Auckland babies� were cared for by other centres. 
 
It is recognised that many transfers to National Women�s Hospital will be due to clinical 
reasons and some babies may have been born at another centre due to parents being 
out of the region at the time of birth.  It can, however, be assumed that the majority of 
these babies (especially those being cared for in the South Island and NICUs outside of 
Auckland) were transferred due to units being �closed� at the time. 
 
Transfer costs are a cause for difficulty within many DHBs with as there are different 
rules for different areas.  Currently in most DHBs the hospital which is transferring the 
neonate out due to lack of space has to pay for this transfer.  This means that busy 
Hospitals not only are stretched for funds based on the amounts of neonates they are 
looking after but again have to pay more due to transfers. 
 
Currently there is no requirement for doctors and registered nurses to have undertaken 
�flight training� prior to commencing air ambulance transfers.  In most centres there is an 
attempt to ensure that all nurses involved in transfers undertake a �flight nurses� course.  
This training often does not extend to the junior medical staff. 
 

 
15 Recommended Standards for Newborn ICU Design.  2002.  Report of the Fifth Consensus 

Conference on Newborn ICU Design. 
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Postnatal maternity care 
With the increasing transportation of neonates there are increasing problems with the 
provision of postnatal maternity care.  Mothers are often transported with their 
baby/babies and effectively lose their lead maternity carer (LMC) at this point.  There is 
often considerable difficulty in the transfer of care to another LMC at this stage.  This 
leaves a significant gap in the provision of services for these mothers and they may not 
be receiving necessary help with �mother-craft� and the postnatal maternity care that 
they require. 
 

Models of care 
Over the past few decades there has been a significant shift in the models of care for 
parents and their babies.  There is now increased contact between parents and their 
babies to facilitate attachment between parents and babies.  This model of care 
extended into the future may ultimately lead to the provision of facilities in neonatal units 
for mothers to room with their babies in the NNU throughout their stay.  Currently 
mothers are required to stay in rooms on the postnatal wards or in accommodation 
nearby or adjacent to neonatal units.  In the future the provision of cots for mothers 
beside their babies incubator/cot is something that will need to be considered. 
 

Equitable provision of services 
Adult intensive care units within New Zealand rarely need to transfer patients due to 
limited space.  Patients are generally and appropriately transferred because of need for 
increased clinical expertise (for example cardiothoracic or neurosurgical expertise).  
Allocation decisions should take account of equitable distribution of funding across the 
lifespan and the efficient use of resources. 
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Recommendations 

1 Cot numbers 

• Projected cot numbers for NICUs need to be reviewed.  The number of Level 3 
cot numbers in North Island units is currently too low, and in some cases the 
projected increases may not sufficient to allow for existing demand, even if 
future demand remains static.  It is possible that corresponding numbers of 
Level 2 cots in certain areas may be too high, but this is not easily determined 
from existing data.  Most units are about to undergo refurbishment or rebuilding.  
To ensure that an adequate number of Level 2 and 3 cots are included in these 
new facilities on a national and regional level, the current planning should be 
reviewed in light of this paper. 
 
Specific recommendations 
• Auckland DHB appears to have appropriately estimated the number of 

Level 3 cots required in the region.  They plan to have space and staffing for 
up to 21 Level 3 cots, which sits in the middle of the estimated requirement.  
Regional consultation is required to cover the temporary small reduction in 
Level 3 beds that will occur in the Auckland area in 2004. 

• Counties Manukau should continue with current planning for the enlargement 
of their unit to 10 Level 3 cots, but need to reconsider the effect of 
demographic growth and may need to increase the number of cots within the 
next 15 years.  Level 2 proposals in Counties Manukau are significantly lower 
than estimated in this report using the ratio of 4.5 cots to 1000 live births. 

• Waikato DHB should continue with planning for 17 Level 3 cots, but are 
advised to consider how they might expedite the introduction of these 
additional cots.  The number of Level 2 cots in the Midland region may be 
slightly too low, even allowing for the additional cots planned for Waikato 
Hospital. 

• Capital & Coast DHB should review their cot allocation for the new regional 
hospital NICU in light of this report.  The total number of cots required is 
estimated to be between 37 and 43, but clinical advice and the current 
significant overcrowding of the unit suggests that the actual number required 
is at or just above the upper end of this band. 

• Canterbury and Otago DHBs should continue with their current planning 
bearing in mind that expansion of the northern units and any demographic 
changes may affect NICU requirements in the South Island. 

• Average occupancy levels should sit around 75% so that units can respond 
to emergencies effectively and safely and to ensure staff retention.  The 
numbers in this report are benchmarked at 75% occupancy, but analysis at 
85% could be undertaken by DHBs to determine a range of cot requirements. 

• NICUs should continue to provide actual numbers of admissions by level and 
length of stay to the Ministry of Health in order to continue to assist national 
planning of cot numbers and refinement of cot modelling methodology. 
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• Neonatal cot number planning at DHB level should include regional level 
analysis which takes into account natural and historical groupings of regional 
and sub-regional NICUs in service and capacity planning for Level 3 units.  Any 
analysis should take into account changes in referral patterns over the last 
decade and a possible oversupply of Level 2 cots in some secondary centres. 

 

2 Staffing issues 

i) Allocation 
• Each DHB needs to review the staffing of neonatal intensive care units.  

Neonatal intensive care may not need the same 1:1 ratio of nurses to Level 3 
babies once the infant�s clinical state is stable.  This needs to be determined by 
unit nurse managers and clinical directors in light of staff experience and patient 
needs.  Some infants will require 1:1 or even 2:1 care for short periods, but this 
is offset by stable babies receiving CPAP who may require 1:2 or even 1:2.5 
nurse to baby ratios. 

• The increasing use of CPAP should not be viewed as a less intensive form of 
intensive care, but as a different kind of intensive care that can be just as 
demanding of nursing expertise. 

 
ii) Training 

• Staff training within neonatal care needs to have a higher priority and to be 
nationally coordinated to ensure skills and teaching is comparative throughout 
New Zealand. 

• Many units use local or regional tertiary educational institutions for staff training.  
There is no consistent national standard for these disparate providers.  Local 
provision of training has considerable attraction for smaller centres because of 
smaller numbers of staff and the cost of staff moving to larger centres for 
training.  Better co-ordination between smaller regional (Level 2+ units) and the 
major regions (Level 3 unit) could have considerable advantages in ensuring 
consistency in training across the region and country, and ensuring portability of 
training expertise. 

• The opportunity for units to register as private training establishments under 
NZQA and provide unit standard courses should be explored. 

 
iii) Acuity 

• Several DHBs do not have robust acuity systems.  Those that do have systems 
either used the Trendcare system or the First Staff system.  Lack of clear and 
nationally consistent acuity assessment has been identified as a significant 
issue that needs to be urgently addressed. 

 
iv) Staff retention 

• Staff retention needs to be looked at by individual DHBs to ensure that New 
Zealand does not run into further problems due to lack of appropriate staff.  
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Many neonatal staff are leaving to go overseas as nursing and medical staff 
with experience in neonatal intensive are increasingly attracted by better wages 
and better working conditions overseas. 

• In order to improve retention there are a number of well-documented effective 
strategies which hospitals and unit managers could implement to ensure that 
retention is improved.  These strategies are those used by �Magnet hospitals� 
which are those which have been shown to have lower turnover and higher 
quality patient outcomes due to successful nursing involvement and adequate 
staffing levels. 
� NNUs use neonatal nursing standards 
� nurses have involvement in decision making 
� career pathways are developed and supported 
� there is access to ongoing education 
� there are flexible working hours 
� childcare facilities are available. 

 

3 Space 
• The current amount of space within most neonatal units needs to be increased. 
• Appropriate guidelines need to be used by relevant experts and made available 

to planners in all sites currently undergoing rebuilding or refurbishment. 
• The recommended standards for newborn intensive care design should be used 

as a basis for further discussion with regard to the physical size and required 
facilities within neonatal units. 

• Neonatal unit design needs to take into account the changing models of care. 
 

4 Transfers 
• Neonatal transfers should be a last resort, and should be only necessary for 

clinical reasons.  Transfers incur significant costs and put babies and staff at 
increased risk.  Increasing the number of Level 3 cots and decreasing 
occupancy rates should ensure that fewer transfers are necessary. 

• Regional funding for neonatal transfers could be established so that units are 
not financially disadvantaged due to their occupancy levels.  Regional teams 
should be set up where that leads to greater efficiency. 

• There is a lack of clarity and consistency between DHBs with regards to the 
funding for neonatal transfers.  Some DHBs provide transport only for outgoing 
transfers and not return transfers.  DHBs are inconsistent in their funding for 
support of parents (transport, provision of accommodation and food) and with 
the number of family members that transport and accommodation is provided 
for. 

• Neonatal transfer teams should have standardised training (for both medical 
and nursing staff) and that use standardised equipment. 
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• All staff involved in neonatal transfers should be provided with appropriate life 
insurance cover through their DHBs in acknowledgement of the risks that are 
undertaken during transportation. 

 

5 Postnatal maternity care 
• DHBs need to provide adequate postnatal care for mothers of babies who have 

been transferred to a neonatal intensive care unit.  They should provide access 
to an LMC for mother-craft skills and for maternity care.  This LMC should work 
in close liaison with the original LMC to maintain continuity of care as much as 
possible. 

 

6 Models of care 
• DHBs need to be identifying appropriate models of care and determine whether 

these are achievable in the current neonatal unit environment.  Models of care 
in the future may require increasing involvement of parents in neonatal care and 
increasing accessibility of parents to their infants.  These need to be taken into 
account when designing new facilities as this will impact on the space and 
nature of facilities required. 

 

7 Collaboration and co-ordination 
• DHBs need to work with each other in identifying capital needs and options that 

may exist for collaborating on projects.  This may include the use of plans that 
have been developed for similar facilities by other DHBs to avoid duplication of 
effort and expense, or else shared funding of regional facilities. 

• Most tertiary units in New Zealand are about to undergo substantial upgrades, 
relocations or refurbishment in the next 12 to 36 months.  This provides an 
opportunity for the country to achieve CAPEX savings through co-ordinated 
purchasing.  This would have the additional clinical benefit of standardising 
equipment around all the Level 3 centres, which would be a considerable 
advantage for training, regional staff transfer and maintenance budgets.  It 
would also assist with transport and retrieval staff who would find it easier to 
retrieve babies if they were all being cared for on similar equipment. 

 

8 Future trends 
• It appears that fertility treatment and assisted fertility treatment is a significant 

component of the increased frequency of premature delivery, especially of 
multiple births.  Since implantation techniques have improved the current best 
practice is to replace only one or two embryos.  The impact of assisted fertility 
treatment on neonatal services could be further reduced by providing incentives 
to replace only one embryo per cycle.  This may require review of the funding 
mechanisms (ie, public funding of a second cycle if only one embryo is 
implanted) in order to ensure that Assisted Fertility Treatment success rates are 
maintained. 
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