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Estimating the cots required for neonatal intensive
care
HAZEL SIMPSON AND GODFREY WALKER

Department of Community Health, London School of Hygiene and Tropical Medicine

SUMMARY Estimates of the number of cots required for neonatal intensive care have been based on
recommendations made in 1971 in the Sheldon report,' and there is concern that the recommenda-
tions are now out of date.2-3 Therefore changes in the use of neonatal care within one health region
(North-east Thames) during the years 1972, 1974, and 1976 have been examined. It was found that
new developments in the sophisticated care of very small and sick babies have placed greater demands
on cots and other resources. More babies of very low birthweights are now being cared for in the two
units in the region and the average length of stay in hospital is increasing. Criteria have been refined
and brought up to date to estimate the likely requirements for neonatal intensive care cots, taking
into account recent developments in the care of small babies.

Early neonatal deaths account for a large pro-
portion of all deaths in the first year of life. Such
deaths are predominantly of babies of low birth-
weights (.2500 g).4 During the last 10 years there
have been marked developments in neonatal intensive
care.A3 Many units have reported improved survival
and decreasing rates of subsequent morbidity for
sick babies and those of very low birthweights,2 5-16
but the precise contribution of intensive care
units from a community point of view has been
questioned.'7-'8
The Sheldon report stated that the number of

cots needed could be estimated by applying the
following assumptions to the number of births:
'(a) 50% of live newborn babies having a birthweight
of 1500 g or less will need intensive care; (b) an
equal number of babies with birthweight over 1500 g
will need intensive care; (c) the average duration of
stay will be 15 days; (d) a bed occupancy of 70-75 %'.

Since this was prepared there have been appre-
ciable changes in the care of very small and sick
babies.'3 Increasingly it has been felt that the
Sheldon criteria are no longer appropriate for
estimating the need for intensive care cots. To
clarify some of these uncertainties and to establish
more-sensitive criteria, the changing patterns in one
region (the North-east Thames), have been examined.

Methods

There are two units in the region which are desig-
nated as providing neonatal intensive care-one at

The London Hospital (LH) in Whitechapel which has
12 cots, and the other at University College Hospital
(UCH) which has 18; each provides both special
and intensive care. The utilisation patterns of these
units were reviewed in detail for the years 1972, 1974,
and 1976. Data on length of stay, birthweight, and
whether born in the unit hospital or transferred
from elsewhere, were obtained for all admissions
from the ward record books.

In an attempt to determine the percentage of
infants who actually required neonatal intensive
care, a more-detailed examination of a sample,
stratified by birthweight, of case notes of infants
admitted during 1974 and 1976 was carried out.
The samples were chosen at random to give equal
numbers of infants in each of the four birthweight
groups-1000 or less, 1001-1500, 1501-2500, and
2500 g. Criteria based on the clinical condition
of the infant at birth, the condition at first con-
tact with the regional paediatric teams, and the
resources used during the infant's stay in the unit
were noted. The presence of one specific symptom
or sign which occurred in statistically significant
(P<0 05) excess in babies who subsequently died
was used as a measure of the severity of clinical
problems (Table 1); such symptoms and signs were
similar to those identified in another survey.19 Any
baby who required artificial ventilation or parenteral
nutrition was considered to require intensive care.
Case notes of any infant with an Apgar score of
<6 at five minutes after birth were reviewed too.
Infants with any other complication-for example,
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Table 1 Significantly different characteristics* of
babies who died compared with characteristics of babies
who survived

2
3
4

5

Apgar 6 or lower at five minutes
Time to spontaneous respiration greater than five minutes
Temperature < 350C recorded
Severe respiratory disease requiring either mechanical ventilation
or continuous positive airways pressure

Total parenteral nutrition for at least one week, or until death

*Irrespective of birthweight, P <0.5.

one apnoeic attack, hypothermia, or pneumonia-
were also considered to have needed intensive care.
In each birthweight group babies were divided into
those transferred from elsewhere and those born at
LH or UCH. The proportion requiring intensive, as
opposed to special, care was determined for each
birthweight group.

Results

The number of infants admitted each year to the
two units varied little: at LH it was about 250 and
at UCH 450. However, the number of babies in each
weight group changed greatly between 1972 and
1976 (Table 2). Many more very small babies were
admitted to the units in 1976 compared with 1974
or 1972.
The annual occupancy was higher at UCH than

at LH; it was 97% in both 1974 and 1976 at UCH,
compared with 74 and 70% at LH. On many occa-
sions it was reported that babies who might have
required neonatal care were refused admission
owing to a lack of cots.
The average length of stay increased from about

10 days in 1972 to nearly 15 in 1976, particularly in
the case of very small infants, and there were more of
them. The length of stay of larger babies did not
change greatly (Table 3).

In more detailed stratified subsamples 82 case notes
were reviewed for the years 1974 and 1976. Fifty-
three of these infants had been transferred from

elsewhere, mainly from special care units. If the
severity criteria were applied (Table 1) the condition
of all transferred babies would have warranted
intensive, rather than special, care.

All babies weighing 1000 g or less needed intensive
care, as did 80% of those weighing between 1001
and 1500 g, 20% weighing between 1501 and 2500 g,
and none of those weighing more than this. This was
true for all babies admitted to neonatal units who
had been born in LH or UCH.

Estimation of required number of neonatal intensive
care cots

The number of babies who had required neonatal
intensive care was estimated by identifying those
born in the two hospitals who warranted intensive
care and then by applying the proportion for
different birthweights to total births in the region
during 1976 (Table 4). For babies weighing more
than 2500 g it was assumed all those in the region
who required intensive neonatal care actually
received it-that is the number of babies of this
weight transferred to the units, 53 or 0 1 % of these
births.
The number of cot days likely to be required by

babies in intensive care was estimated by finding
out the average time in hospital for babies (according
to birthweight group) transferred to the units in
1976 (Table 5). These lengths of stay were used, as
the sampling technique showed that although all
transferred babies had needed intensive care some of
the babies born in the unit hospitals had needed only
special care. The sampling analysis might have been
biased because of selection due to predelivery trans-
fers to LH and UCH. This was considered separately
and no difference was found in the requirements for
intensive care between babies born to mothers from
the immediate catchment population and babies born
to high-risk mothers transferred before delivery.
The total number of cots required, assuming

different occupancies, varied between 40 and 57 for

Table 2 Admissions to neonatal intensive care units according to birthweight for 1972, 1974, and 1976*
Birthweight (g) The London Hospital University College Hospital

1972 1974 1976 1972 1974 1976

No (%) No ( NO /) No (%) No (v%) No (%)

<1000 5 (1.6) 7 (3.0) 23 (8-9) 9 (1.8) 32 (7-1) 36 (7.9)
1001-1500 13 (4-1) 28 (11.8) 59 (22-9) 26 (5-2) 58 (12-9) 66 (14-4)
1501-2000 22 (7-0) 30 (12-7) 40 (15-5) 42 (8-3) 61 (13-5) 74 (16-2)
2001-2250 29 (9-2) 20 (8-4) 26 (10. 1) 43 (8-5) 50 (11.0) 50 (10-9)
2251-2500 31 (9-8) 26 (11-0) 19 (7-4) 60 (11-9) 67 (14-8) 43 (9.4)
>2500 212 (67-1) 124 (52.3) 85 (32-9) 308 (61.1) 179 (39-8) 181 (39-5)
Notknown 4 (1-2) 2 (0-8) 6 (2-3) 16 (3-2) 4 (0.9) 8 (1-7)
Total 316 (100) 237 (100) 258 (100) 504 (100) 448 (100) 450 (100)

*From data extracted from ward admission books.
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Table 4 Estimated number of babies requiring neonatal
intensive care in the North-east Thames Health Region*
Birthweight (g) Total regional Required intensive care

births
No %

1000 97 97 100
1001-1500 211 169 80
1501-2500 2 576 515 20
>2500 42 879 53 0.1
All 45 763 834

*Based on 1976 births.

Table 5 Estimated number ofbed days requiredfor
neonatal intensive care in the North-east Thames Health
Region*
Birthweight (g) No of babies Average Total bed days

requiring duration of
intensive care stay (days)

<1000 97 23.1 2241
1001-1500 169 24.2 4090
1501-2500 515 15.1 7777
>2500 53 6.6 350

14 458

*Based on 1976 births.

Table 6 Estimated numbers* ofneonatal intensive care
cots required in the North-east Thames Region, assuming
different occupancies
Occupancy (%) No of intensive care cots

For infants born For all infantst
in region (including those from

other regions)

100 40 45
90 44 50
80 50 56
70 57 64

*Based on 1976 births.
tIncluding infants from other regions, at the 1976 rate.

babies born in the region (Table 6). To allow for
random day-to-day variation 70% was suggested as

the optimum annual occupancy rate. This rate was
recommended in the Sheldon report' and is the
current rate at LH. If an allowance is made for
transfers to the units from other regions, and if it is
assumed that these will continue at the 1976 rate, the
number of cots needed is likely to be about 60
(Table 6). The unit at UCH is very near the boundary
with the North-west Thames Health Region and it is
likely that many infants will continue to be referred
from there.

Discussion

In recent years there have been major developments
in neonatal intensive care. It is generally accepted
these are associated with rising survival rates and
decreasing frequency of major handicaps in sur-
viving babies of very low birthweights,2-3 5-16
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although reservations have been expressed about
this from a community standpoint.17-'8 Neonatal
intensive care units ought to be provided and
equipped to monitor and care for very small and
sick babies.2>2' Such units must have the necessary
skills and facilities: they must be able to maintain
efficient mechanical ventilation, provide nutritional
support or total intravenous feeding, prevent body
heat loss, and be able to monitor electrolyte and
acid-base balance.22 It is not necessary for all special
care baby units to have these high resource ser-
vices,23 but such services should be provided at
sufficient level in areas where those with the neces-
sary skills can be concentrated.22 2 25 Once a small
or sick baby no longer requires such highly sophis-
ticated care he can be transferred back to the
referral special care baby unit so that full use can be
made of intensive care facilities and expertise.

Estimates of neonatal intensive care cot provisions
have been based on criteria contained in the Sheldon
report.' These criteria have now been brought up to
date. About 20 cots are indicated as being required
if the Sheldon assumptions are applied to 1976 births
in the North-east Thames Region. However, when
more sophisticated criteria were developed by
examining trends in the use of the units since 1972,
almost three times as many cots appeared to be
needed. These new criteria were based on 'need' as
indicated by the clinical condition of the infants and
their average length of stay, according to birthweight.
It is suggested that 'need' should continue to be
monitored in order to assess the future requirements
of neonatal intensive care in the light of changing
developments in the care of small and sick babies
and in birth rate.

We thank the staff of the Intensive Care Units at the
London Hospital and University College Hospital for
co-operation and help in this Regional Study, and
are grateful for constructive criticism of earlier
drafts by Professor Eva Alberman, Professor Peter
Pharoah, and Professor E 0 R Reynolds.
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