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Abstract
The length of stay of preterm babies discharged from a neonatal nursery was
determined and the predictive value of
perinatal factors on the duration of stay
was assessed on 762 preterm Salford born
babies admitted to Hope Hospital neonatal unit between April 1986 and
November 1990. The data were analysed
using multiple logistical regression and
forward stepwise regression analysis.
Babies were discharged at a median
(quartile range) postconceptional age of
36*3 (35-3-37.6) weeks. Seventeen factors
were found to be strongly predictive of
discharge date. The most significant
predictive factor was gestational age
accounting for 40% of variability compared with respiratory difficulties (6%),
low birth weight (4%), sepsis (2%), and
metabolic problems (1%).
Most babies are discharged at approximately the same postconceptional age
despite variations in their clinical course.
Gestational age at birth is the most
powerfil predictive factor of time of
discharge.
(Arch Dis Child 1992;67:1214-6)
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When the initial shock accompanying the
birth of a preterm baby has passed one of the
first questions asked is 'when will my baby go
home?' In an attempt to answer this question
and to determine the predictive value of perinatal factors we have analysed computerised
data relating to Salford born babies between
April 1986 and November 1990. There is
little published information to help paediatricians. Although many studies report outcome in terms of morbidity and mortality in
relation to gestational age, -5 only rarely is
the postconceptional age at discharge also
described.3 67 This has varied between 3640
weeks' postconceptional age with average discharge weights of 2010-2627 g. These studies
have reported the information for a discrete
group of infants, for example all with birth
weight less than 2000 g.6
Nothing is lost by discharging babies as
soon as they are feeding well orally rather than
by waiting for an arbitrary weight to be
reached,8-10 and this has been local policy for
the past 10 years. Hope Hospital provides a
service to Salford, a socially disadvantaged
district of the Greater Manchester conurbation with 44% of births to unmarried or
unsupported women (England and Wales,

28%, 1990) and 8% low birthweight infants
(England and Wales 6-7% 1990).'
Methods
A computerised database of all babies requiring intensive or special care admitted to Hope
Hospital from April 1986 has been kept. All
data of inborn preterm survivors were stored
prospectively on a Tandon IBM compatible
computer. The records were checked for
accuracy by two doctors and a medical secretary before manual data entry.
Gestational age was assessed by a combination of mother's dates, an ultrasound scan
performed before 18 weeks' gestation, clinical
assessment of the baby by the formula of
Dubowitz et al,'2 and when appropriate by
examination of the anterior vascular lens
capsule.'3 Gestation was thus entered to the
nearest week. Records were abstracted from
the database using the SCIMS operating
system (Special Care Information Management System, Time Computers Ltd,
Blackburn) and were analysed using the
Statistical Package for Social Sciences.14 A
multiple logistical regression model was used
to assess the relative importance of maternal,
pregnancy, birth, and infant factors on the
Table 1 Details of infants studied
Median

Lower
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quartile quartile
Gestational age at birth
(weeks)
Birth weight (g)
Discharge weight (g)
Total days stay
Postconceptional age at
discharge (weeks)
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Figure 1 Postconceptional age at discharge and
gestational age at birth.
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Postconceptional age at discharge and gestational age at birth
Postconceptional age
at discharge (weeks)

Geometric mean
length of stay (days*)

95% Confidence
intervals*

24
25
26
27
28
29
30
31
32
33
34
35
36
37

41-6
40-6
39-6
37-5
36-1
35 5
35 1
35-2
34 9
35-3
35-2
359
36-9

123
109
95
74
57
45
36
29
20
16
9
7
6
5

77 to 117
58 to 94
49to65
39to 53
30to42
23 to 37
17 to 24
14 to 19
7tolO
5to8
5to8
4to 6

37-7

*To nearest whole day.

duration of stay. The variables were analysed
in a stepwise manner to determine the independent effects of each. The study was confined to those babies discharged home from
Hope Hospital; antenatal and postnatal transfers were excluded.
Results
There were 762 preterm survivors discharged
during the study period. Forty five per cent
were girls. Median birth weight (quartile
range) was 2146 (1714-2460) g. Median disTable 3

Median duration of stay and birth weight

Birth weight
(g)

No of babies

<1500
<1000
1001-1250
1251-1500

145
30
50
65

Quartile

Median stay
(days)

range

44
86
49
30

28-66
65-102
37-63
22-43

Table 4 Analysis of individualfactors in relation to
duration of stay
R2 (%)

p Value

2-5
0.0
0.0
0.0
0-6
0-1
0-8
0.0
0-8
1-0
1-0
00

003
0-88
0-86
0 74
0 03
0 33
0-02
0 94
0-02
0-06
0-02
0-64

Birth:
Birth order
Mode of delivery*
Trauma*
Asphyxia*
Apgar score at 1, 5, 10 min*
Suction given
Facial oxygen given
Bag and mask*
Naloxone given
Tracheal intubation*
Labour (spontaneous'/induced)

29-9

<0-001
0-86
<0-001
0-002
<0-001
<0-001
0-52
049
0-01
0-14
<0-001
0-12

Baby:
Birth weight (log)*
Gestational age*

48-8
35.3
39.7
0-1

Mother's details:

Age
Height
Ethnic group
Previous neonatal deaths*
Previous stillbirth
Previous abortion*
Hypertension
Diabetes*
Parity
Presentation*
No of fetuses

Sex

Bruising*
Fractures

Neurological problems*
Infections*
Metabolic problems*

Respiratory problems*
All

*p<005.

0.0
4-2
1-2
4-2
3-4
0-1
0.0

0-8
0-3
15-9
0-8

<0-001
<0-001
<0-001

1-1
0*0

032
0-004
0-62

10-3
15-1
9-1
18-7
56-6

<0-001
<0-001
<0-001
<0-001
<0-001

R2 is the percentage of the variability in duration of stay
explained by a particular factor.

charge weight was 2261 (2020-2544) g.
Median gestational age at birth was 34
(33-36) weeks and postconceptional age at
discharge 36-3 (35 3-37'6) weeks (table 1).
Figure 1 shows mean duration of stay
expressed in terms of postconceptional age at
discharge for a given gestational age at birth
(see also table 2). Median duration of stay was
15 (5-24) days. For babies weighing less than
1500 g the median stay was 44 (28-66) days
and for babies of birth weight less than 1000
g, 86 (65-102) days (table 3).
Seventeen factors were strongly predictive
of duration of stay. These are shown in table
4. The categories of problems were defined as
follows. Respiratory: the need for additional
oxygen or artificial ventilation; neurological:
the presence of fits, periventricular haemorrhage, periventricular leucomalacia, or structural central nervous system lesions; metabolic: hypernatraemia (sodium >150 mmol/l),
hyponatraemia (sodium <130 mmol/l), hyperkalaemia (potassium >7 0 mmol/l), hypoglycaemia (glucose <2-5 mmoIl/), or severe
acidosis (pH <7-1).
Forward stepwise regression analysis of
these factors against duration of stay identified
five which remained strongly predictive of discharge time. This type of analysis takes into
account the interrelated nature of these perinatal events and prioritises the independent
contribution of each to duration of stay.
Gestational age was the most significant factor
accounting for 40% of the variability and was
related logarithmically to duration of stay
(table 5 and fig 2).
There were 47 sets of twins in the study
group, 41 of whom were discharged together.
In six sets there was a delay before discharge of
the second twin of seven to 19 days. Of the 41
sets discharged together there was a significant
disparity of clinical course in 10. The median
difference in days of intensive care was 6-5
days (p<0-02 Wilcoxon signed rank sum test)
for this group compared with 3-5 days for the
six sets of twins discharged separately (p not
significant for difference between groups).
Discussion
Most babies were discharged at approximately
the same postconceptional age (36-37 weeks),
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Figure 2 Predicted length of stay and gestational age at
birth with geometric mean and 95% confidence intervals.
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Rank

Factor

% Vanability of
discharge date
accounted for

% Cumulative
variability

p Value

1
2
3
4
5

Gestational age
Respiratory problems
Birth weight (log)
Infections
Metabolic problems
All other factors

39 7
6-5
4-4
1-8
0-8
<1 0

39-7
46-2
50 6
52 4
53 2
56 6

<0 0001
<0 0001
<0-0001
<0 0001
<0 0005
>0 01

which is perhaps surprising in view of the variation of clinical course. We confirmed that
babies of less than 29 weeks' gestation tended
to be discharged later.7
The observed median discharge age in this
study is earlier than that reported by Lequien
et al (39 weeks)6 and Yu et al (40 weeks gestational age equivalent)3 but comparable with
Brooten et al (36 weeks).10 The apparent discrepancies are not great, however, when the
populations of babies are compared. In the
studies of Lequien et al and Yu et al the babies
were born weighing less than 2000 g6 or
below 27 weeks' gestation.3 However there
was a significant difference between the
observed duration of stay and that reported by
Monset-Couchard et al in whose study the
median stay was 69 days compared with 44
for very low birthweight babies and 109 days
compared with 86 in Salford babies of less
than 1000 g birth weight.7 This is unlikely to
be due to differences in the proportions of
light for dates babies. A higher median discharge weight of 2627 g (compared with 2261
g in Salford) was also reported in keeping with
the longer duration of stay. The study of Ryan
et al reporting an average stay of 48 days for
babies weighing less than 1000 g includes
deaths and is not comparable.15
The lower postconceptional age at discharge seen in Salford babies probably reflects
the functional rather than structural discharge
policy,8 which depends upon continuing
home supervision by community special care
midwives. 16
The most powerful single predictive factor
of length of stay was the gestational age. The
logarithmic relationship with total days of stay
implies that the problems encountered by the
more premature baby do not increase in a linear way with earlier gestation at delivery. It
appears to be exponentially more difficult to
look after such a baby for every arithmetic
decrease in gestation. However gestational age
also subsumes most of the confounding delaying factors, namely the presence of neurological problems, the need for prolonged ventilation, or extremely low birth weight. Although
these factors did have an independent influence on duration of stay in that light for dates
babies with respiratory difficulties and septi-

caemia were discharged a little later than
those without these problems, the additional
contribution to the variation in discharge date
is small.
This fact is underlined by the twins in the
study. Although there may be a bias to discharge twins on the same day for ease of
parental visiting, only six out of 47 sets were
discharged separately. These six showed a
smaller variation in clinical course than the
majority in whom differences of up to 19 days
intensive care were noted.
Despite analysis of 31 perinatal factors,
43% of the variability in discharge date
remains unexplained. It is likely that some of
this variability will be related to a combination
of genetic and socioeconomic factors. It was
not possible to analyse these factors directly
but examination of related variables namely
age, parity, and a history of previous perinatal
death demonstrated a contribution to duration of stay of less than 1%.
A preterm baby of more than 28 weeks'
gestation is likely to be discharged at approximately 36-37 weeks' postconceptional age
irrespective of perinatal history. The postconceptional age at discharge of more preterm
babies approaches term. Gestational age is the
strongest predictor of discharge date.
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Table 5 Analysis offactors that were strongly predictive of discharge date by forward
stepwise regression

