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Estimating length of stay for very
preterm babies

Estimating neonatal length of stay has received limited attention in the past. Anecdotally
parents are told that their baby will be discharged home ‘around their due date’ but there is no
evidence to suggest this is an accurate estimate. This article provides length of stay estimates by
week of gestational age for very preterm babies. Information about likely length of stay,
complemented by clinical knowledge and alongside information about the risk of mortality, is
important and useful for counselling parents and preparing them for their baby’s discharge.
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1. There has been limited research into
length of neonatal stay for preterm
babies.

2. Information about likely length of stay
is known to help parents feel prepared
for discharge.

3. This article provides estimates of length
of stay that can be used alongside
clinical knowledge in the counselling of
parents.

Background

Babies born very preterm, before 32 weeks
gestational age, who survive the initial
period after birth will be admitted to a
neonatal unit. Despite all the advances of
modern neonatal care, in this group of
babies the in-unit mortality can still be
high and those who survive to discharge
can potentially expect a lengthy period in
the neonatal unit.

Little work has been carried out to
investigate the length of stay of very
preterm babies in neonatal care in the
past.' Anecdotally, parents are told that
their baby will be discharged home ‘around
their due date’ or ‘when they are able to
keep themselves warm and feed’. However,
these statements are not evidence-based
and in reality it has been unclear how
accurate they are.

Why is it important to predict
length of stay?

Predicting length of stay is useful for

clinical decision making, the planning of

care and the counselling of parents — this

work focuses on the latter of these reasons.

Parents often report that two of their

biggest concerns upon admission to

neonatal care are:

m will my baby survive?

® how long will my baby be in neonatal
care for?

Other research™ has highlighted the
importance of parents being prepared for
the discharge of their baby and this has
helped inform conversations clinicians
have with parents around length of stay.

What does this project aim to do?

This research project was funded by a Nat-
ional Institute for Health Research (NIHR)
Doctoral Research Fellowship (DRF-2013-
06-011) with the following aims:

1. To investigate the factors that predict
length of stay.

2. To estimate the length of stay for all very
preterm babies admitted for neonatal
care.

3. To consider the levels of care received by
the baby in the estimation of their length
of stay. An article related to this appeared
in Infant previously.*

This article focuses on the second aim,
where length of stay estimates were
calculated to assist clinicians in their
conversations with parents.

What data were used?

This research focused on singleton

babies born at 24-31 weeks’ gestation and
admitted to English neonatal units.
Information was obtained from the
National Neonatal Research Database
(NNRD), which contains details about the
care, demographics and patient details of
admissions to neonatal care. The analysis
was conducted on all babies irrespective
of whether they survived to discharge or
died while in neonatal care. This enables
estimation of length of stay for babies who
die in neonatal care and babies who
survive to discharge, although the
discussion here focuses on babies who
survive. Babies were excluded if they were
discharged home before 34 weeks’
corrected age as this is the point at which
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most babies learn to suck and feed. Babies
were also excluded if they received unusual
patterns of care, for example being
discharged home having only received
intensive care. In total, there were 20,571
babies born from 2011 to 2014 that met
these criteria.

Summary information

The 20,571 babies accounted for 1,164,938
days of neonatal care in the study period.
The number of babies ranged from 1,085
born at 24 weeks’ to 4,984 born at 31
weeks’ gestation. A total of 8.6% of babies
died during their time in neonatal care.

Statistical analysis

The statistical analysis approach used in
the project is known as competing risks.
This method allows the measurement of
time until an event occurs. Two or more
events can be considered at the same time
as long as they ‘compete’ to occur, ie the
occurrence of one prevents the other. In
this work the events considered are
discharge home from neonatal care and
death in neonatal care. Once the
competing risks model is fitted it is
possible to estimate the median length of
stay for each event, by each week of
gestational age. Further details of the
statistical methods and additional results
can be found in Seaton et al 2018.°

Estimates of length of stay for babies
who survive to discharge alongside the
25th and 75th centile can be found in
TABLE 1. For example, half of babies born at
27 weeks’ gestation have been discharged
home by the time they are 79 days old.

FIGURE 1 graphically displays the
percentages of babies who died or were
discharged from neonatal care over time.
For example, for babies born at 24 weeks’
gestation, after 20 days around 30% had
died (black area), none had been
discharged (absence of grey area) and the
rest remained in the neonatal unit
(white).

How can these results be used?

The estimated median lengths of stay by
week of gestational age and the percentages
of babies who died, were discharged home
or remained in the neonatal unit over time
can be used to predict length of stay for
very preterm babies. For example, for
babies born at 24 weeks’ gestation, it can
be estimated that half of the survivors will
be discharged home by the time they are
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Gestational age | Days to due date | Median length of stay Potential phrases to
(weeks) (days) of discharges describe length of stay
(25th, 75th centile)
24 112 123 (104, 139) ‘Four to five months’
25 105 107 (88, 125) ‘Around four months’
26 98 92 (74, 109) ‘Three to four months’
27 91 79 (63, 96) ‘Around three months’
28 84 66 (52, 82) ‘Two to three months’
29 77 53 (43, 66) ‘One to two months’
30 70 42 (34, 52) ‘A little over a month’
31 63 34 (28, 41) ‘Around a month’

TABLE 1 Estimated median length of stay by week of gestational age for babies who survive
to discharge (adapted from Seaton et al 2018°).
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FIGURE 1 The percentage of babies who died, were discharged home or remained in the
neonatal unit over time. The black area represents the percentage of babies that died, the grey
area is the babies who were discharged and the white area represents those who remained in
the neonatal unit (adapted from Seaton et al 2018°).

123 days old. On the other hand, for babies
born at 31 weeks gestational age, their
length of stay will be much shorter with
around half of the survivors being
discharged home by the time they are

34 days old.

Providing precise estimates to parents
may be unhelpful as very few babies will
exactly match the median length of stay.
Therefore, examples of phrases that may
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prove useful when counselling parents
around length of stay have been provided
(TABLE 1). However, all estimates should be
complemented with clinical knowledge
and clinicians should consider the risk of
mortality (seen in FIGURE 1 and presented
in more detail in Seaton et al’) and the
individual condition of the baby when
discussing length of stay.

What these estimates do demonstrate
is that using the anecdote of ‘home by
their due date’ for all babies can be
misleading. While babies born at 24 and 25
weeks’ gestation do have long lengths of
stay, sometimes until around their due
date, this is not true across all gestational
ages. Indeed, babies born at 30 and 31
weeks’ are often discharged home a month
before this.

Should other factors be considered
when estimating length of stay?

At the beginning of this project a
systematic review was undertaken' to
investigate what factors should be
considered when estimating length of stay.
This identified that gestational age, sex
and birth weight are the most important
factors, but that this should be balanced
against the need for a simple statistical
model. In this article, only gestational age
was accounted for in the analysis, to
reflect the need for simplicity when pres-
enting length of stay results. Preliminary
results investigating whether other factors
influence length of stay indicate that birth
weight impacts on length of stay, with

smaller babies at each gestational week
staying longer, but sex had only a minimal
effect.

Future work

This study is one of the largest to-date to
investigate length of stay in neonatal care.
The results have been produced on a
national basis, without the bias of local
practices within individual hospitals.

The results reflect those seen in smaller
studies in the past, providing confidence
in the results.*”

While estimates of length of stay are
useful for parental counselling, it is unclear
what the optimal length of stay is for a
baby admitted to neonatal care. There is no
evidence to suggest that a shorter length of
stay should be aimed for, and indeed this
could be harmful. Future work is needed to
investigate the number of preterm born
babies who are re-admitted to hospital,
particularly within a short time, to
investigate the benefits and harms of
discharge at different time points.

Conclusion

Estimates of length of stay can be used in
conversations with parents about the likely
length of time their baby may need to
spend in the neonatal unit before discharge
home. These estimates may help improve
parents’ readiness for discharge when used
alongside clinical knowledge.

Funding and acknowledgements
Sarah Seaton is funded by a NIHR

Doctoral Research Fellowship award. This
article presents independent research
funded by the NIHR. The views expressed
are those of the author and not necessarily
those of the NHS, NIHR, or the
Department of Health and Social Care.

Thank you to all the neonatal units in
England that agreed for their data
submitted to NNRD to be used for this
project and the other members of the
study team: Bradley Manktelow, Elizabeth
Draper, Keith Abrams, Neena Modi and
Lisa Barker.

References

1. Seaton SE, Barker L, Jenkins D, et al. What factors
predict length of stay in a neonatal unit: a
systematic review. BMJ Open 2016;6:010466.

2. Scherf RF, Reid KW. Going home: what NICU nurses
need to know about home care. Neonatal Netw
2006;25:421-25.

3. Lee SK, O’Brien K. Parents as primary caregivers in
the neonatal intensive care unit. CMAJ: Canadian
Med Assoc J 2014;186:845-47.

4. Seaton SE, Barker L. Modelling neonatal care
pathways: investigating length of stay for preterm
infants. Infant 2016;12:87-90.

5. Seaton SE, Barker L, Draper ES, et al. Estimating
neonatal length of stay for babies born very
preterm. Arch Dis Childhood Fetal Neonatal Ed 2018
doi: 10.1136/archdischild-2017-314405.

6. Manktelow B, Draper ES, Field C, et al. Estimates of
neonatal length of stay for very premature babies in
the UK. Arch Dis Childhood Fetal Neonatal Ed
2010;95:F288-92.

7. Fleming PJ, Ingram J, Johnson D, et al. Estimating
discharge dates using routinely collected data:
improving the preparedness of parents of preterm
infants for discharge home. Arch Dis Childhood
Fetal Neonatal Ed 2017;102.

Avoid the scrum -

get your own cop
yof/nfant !

Keep up to date with Infant for just £35

Infant is the essential journal for neonatal and

paediatric healthcare professionals, containing

authoritative articles with a clinical or practical
bias written by experts in their field.

Subscribe online at www.infantjournal.co.uk
or email subscriptions@infantjournal.co.uk
or call Triciaon 01279 714511

182

VOLUME 14 ISSUE 5 2018 infant




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


