
EVect of severity of disability on survival in north
east England cerebral palsy cohort

J L Hutton, A F Colver, P C Mackie

Abstract
Aims—To investigate the eVect of motor
and cognitive disabilities on the survival
of people on the North of England Col-
laborative Cerebral Palsy Survey, and
compare this with other published results.
Methods—The cerebral palsy cohort con-
sists of 1960–1990 births in Northumber-
land, Newcastle, and North Tyneside
health districts. Survival and cause of
death were analysed in relation to data on
birth, disabilities, and a unique measure
of the impact of disability.
Results—Disability strongly influences
survival. More than a third of those with a
severe disability die before age 30. Fewer
than a third of deaths are attributed to
cerebral palsy on death certificates. Of
those with severe cognitive disability, 63%
live to age 35 (58% with severe ambulatory
disability and 53% with severe manual
disability), whereas at least 98% without
severe disabilities live to age 35. The Life-
style Assessment Score (LAS) allows a
finer categorisation of impact of disability,
and is strongly associated with survival: a
ten point increase in LAS is associated
with a doubling of the hazard rate. People
who had LAS of at least 70, and had
survived to age 5 have a 39% chance of
dying before age 35.
Conclusions—The majority of people with
cerebral palsy attain adulthood. There
appears to be more variation in survival
rates associated with severe disability
between regions of England, than between
north east England, British Columbia,
and California. Instantaneous risks of
dying vary widely between England and
California. This variation is not obviously
attributable to diVering rates of severe
disability.
(Arch Dis Child 2000;83:468–474)
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Cerebral palsy is one of the most common
causes of childhood disability, and its preva-
lence increased in England from 1967 to
1984.1 2 Although a study in North Carolina
reported a decline in cerebral palsy in very low
birthweight infants in the 1980s,3 the rate,
10.8%, was higher than the rate in England and
Scotland, which was 6.8%.4 As therapies
intended to improve the health of neonates
develop, it is important to assess the eVects on
length and quality of life.

EVective planning of resources to provide
services to meet the care needs of children
requires knowledge of the health and social
needs of the individual. It also requires detailed
knowledge of the birth prevalence and ex-
pected survival of children with specific condi-
tions in order to assess the overall number of
cases which require care over time. A measure
of severity is also needed in order to have some
idea of the degree of dependency on care which
will be required. Very little of this care will be
provided through legal settlements. A realistic
estimate of the percentage of cases of cerebral
palsy which are of intrapartum origin is 10%,5

and the majority of children do not receive
compensation.

The eVect of motor and cognitive disabilities
on the survival of people with cerebral palsy has
been described for population cohorts in Eng-
land and British Columbia, and services users
in California.6–11 The British and Canadian
studies use broad categories of disabilities: a
finer categorisation was used in the Californian
study. Expectation of life is lower in people with
more severe disabilities, but even they have a
good chance of surviving into adulthood. The
reduction in survival associated with disability
appears to vary between regions and countries.

The North of England Collaborative Cer-
ebral Palsy Survey (NECCPS) contains infor-
mation on people with cerebral palsy, born
between 1960 and 1990, and contains more
detail on the impact of disability than other
United Kingdom Cerebral Palsy Registers.

Methods
People with cerebral palsy in the Northumber-
land, Newcastle, and North Tyneside health
districts in north east England, born between
1960 and 1990, form the initial cohort of the
NECCPS, which has been described previ-
ously.12 These people were flagged at the OYce
for National Statistics National Health Service
Central Register (NHSCR), where all deaths
are registered.

Data on sex, birth weight, and gestational
age were recorded, as were data on disabilities.
Cognitive disability was defined as severe if IQ
was below 50, if formally assessed, or by clini-
cal judgement. Children who were unable to
feed or dress themselves were regarded as
severely manually disabled. Those with no
independent walking were regarded as having
severe ambulatory disability. In addition to
assessments of cognitive and motor disability, a
measure of the overall impact of disability is a
unique feature of this survey. This measure is
the Lifestyle Assessment Score (LAS),13 an
instrument which includes both medical and
social experiences. It measures the impact of
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cerebral palsy on children and their families,
using the range 0–100%. A questionnaire
yields scores in six dimensions: physical
independence, clinical burden, mobility,
schooling, economic burden, and social inte-
gration. The LAS combines these scores using
weight derived from ratings of paediatricians,
parents of children with cerebral palsy, and
parents of children without disability. A typical
child with LAS of 30% completes most activi-
ties alone, poses little economic burden, and
attends mainstream school; with an LAS of
50%, a typical child needs assistance in many
self help activities, limits the socioeconomic
status of the family, and requires educational
support. A child with LAS of 70% undertakes
very few self help tasks, experiences severe eco-
nomic eVects, and is in a specialised edu-
cational setting.

We are notified by NHSCR of dates of death
for those who have died, and are provided with
death certificates, and cause of death codes

using the 9th ICD,14 for most of those who have
died. In order to allow for the time lag in noti-
fication of death, the date 29 February 2000
was chosen to be that at which ages are defined,
and before which deaths should have occurred.

The survival is summarised using actuarial
life tables, and the eVect of disabilities assessed
using the log rank test, which compares
observed and expected numbers of deaths.15

For life tables, LAS and birth weight are
categorised. Survival is further investigated by
fitting univariate and multivariate accelerated
life and Cox proportional hazards models15;
LAS and birth weight are continuous in these
analyses. These models compare the pattern of
survival for particular covariate values with that
of a referent subset of the cerebral palsy cohort.
The eVect of disabilities and LAS can be mod-
elled using a Weibull survival model, in which
the instantaneous risk of death is constant, or
increases or decreases with time. For compari-
son with some other published results, esti-
mates from the Cox proportional hazards
models are given.

Results
BIRTH CHARACTERISTICS

There were 781 people in the NECCPS, born
1960–1990, of whom 13 could not be traced by
NHSCR. Of the 768 who can be studied, 116
were born outside the region, and 71 had post-
neonatally acquired cerebral palsy (15 of these
were outborn). Data on severity of disability
are not available on all people for the following
reasons: LAS were not sought on 1960–63
births (137 children); a random sample (63
children) were not assessed in 1964–1974
births; and 34 children had moved before they
were assessed. As these data are missing for
reasons not associated with survival, they are
missing at random, and the results will not be
aVected.

The survival rates of those with postneona-
tally acquired cerebral palsy were not signifi-
cantly diVerent from those with cerebral palsy
not acquired postneonatally (40 year survival
rates 80.1% and 83.5% respectively). Those
born outside the region had the same survival
as those born within the region: 40 year
survival rates 82.9% and 83.2% respectively.
For this study, those with postneonatally
acquired cerebral palsy were excluded as a dif-
ferent clinical group. Those born outside the
region are excluded to leave a geographically
based cohort of 596 people, of whom 78 have
died.

Table 1 shows the main characteristics of the
cohort. There are more males than females, in
the ratio 1.3:1. A fifth were born before 32
weeks, and 38% were low birth weight (less
than 2500 g). Over a quarter of the people had
severe cognitive, manual, or ambulatory dis-
abilities. Few had severe vision hearing or
disabilities. The maximum LAS was 85, and a
sixth of the recorded LAS were over 70.

Table 2 shows the association between birth
weight and disabilities. The percentage of peo-
ple with cognitive disabilities decreases from
34% in the normal birth weight group, to 23%
in the very low birth weight groups. In contrast,

Table 1 Characteristics of 596 people with cerebral palsy
not acquired postneonatally (NECCPS, 1960–90)

Characteristic No. %

Sex
Female 254 42.6
Male 342 57.4

At 29/02/00
Dead 78 13.1
Alive 518 86.9

Birth weight
<1500 g 76 12.8
1500–2499 g 148 24.9
2500–3499 g 252 42.4
>3500 g 119 20.0
Missing 1

Gestational age
<32 weeks 64 20.3
32–36 weeks 57 18.1
>37 weeks 195 61.7
Missing 280

Cognitive disability
Severe 126 30.9
Not severe 282 69.1
Missing 188

Manual disability
Severe 100 25.9
Not severe 286 74.1
Missing 210

Ambulatory disability
Severe 113 28.3
Not severe 273 70.7
Missing 210

Visual disability
Severe 22 5.9
Not severe 350 94.1
Missing 224

Hearing disability
Severe 12 3.1
Not severe 374 96.9
Missing 210

LAS
<30 129 36.3
30–49 95 26.8
50–69 69 19.4
>70 62 17.5
Missing 241

Table 2 Association between severe disabilities and birth weight for 596 people with
cerebral palsy (NECCPS, 1960–90)

Birth weight (g) LAS >70

Percentage with severe disability

Cognitive Manual Mobility Visual Hearing

<1500 17 23 25 33 5 6
1501–2499 17 28 26 32 5 3
>2500 18 34 26 27 6 2
Number with severe

disability
62 126 100 113 22 12
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about a quarter have severe manual disability,
and a sixth LAS of at least 70, in all three birth
weight groups. Slightly fewer among those of
normal birth weight have severe ambulatory
disability, than the third in the low birth weight
groups.

SURVIVAL AND THE EFFECT OF SEVERITY OF

DISABILITY

For women, the survival rate to age 40 is 82.8%
(approximate 95% confidence interval (CI)
77.1%, 88.5%) and for men, 82.5% (95% CI
78.4%, 88.6%), substantially less than for the
general population (table 3). In the oYcial sta-
tistics for the population of England and Wales,
1973–1975, the life table gives the 40 year sur-
vival rate as 96.7% for women and 95.0% for
men.16

Table 3 gives the survival rates to ages 10, 20,
30, and 35 years, using available severity data.
Infants with birth weight in the range 2500–
3499 g have the poorest 35 year survival rate,
76.0% (95% CI 69.1%, 82.9%) Those of low
birth weight, 1500–2499g, have better survival,
84.2% (95% CI 76.6%, 91.8%), as do infants
weighing over 3500 g (86.6%; 95% CI 79.9%,
93.3%). Very low birth weight infants have
even higher 35 year survival, 97.9% (95% CI
93.2%, 100%). There is a similar pattern with
gestational age, though as there are incomplete
data, the diVerences in survival do not reach
statistical significance. Those born in the 1970s
have poorer survival than those in the previous
and following decades.

The lifestyle assessment questionnaire was
completed by 355 people in this cohort, and
some disability data were recorded for 408
people. Only one of those who died before age
5 has an LAS. For covariates which record dis-

ability, at least 75% of the data which are miss-
ing are missing at random for reasons given
above, so estimates of survival are unlikely to be
aVected much by the incompleteness of the
covariates. For those with LAS of at least 70,
who have to survive to age 5 to be assessed by
LAS, the 35 year survival rate is 60.8% (95%
CI 41.8%, 79.8%) (see fig 1A). Those with
moderately high LAS scores, in the range 50 to
70, have a 73.0% (95% CI 47.7%, 98.3%)
chance of dying before age 35. These are much
lower than the general population survival rates
from age 5 to age 35 (98.8% for women and
97.8% for men).16 For those with very mild
cerebral palsy (LAS less than 30), the rate of
99.2% (95% CI 94%, 100%) is essentially the
same as for the general population, and slightly
poorer, 98.5% (95% CI 98.8%, 100%), for
those with moderate cerebral palsy. Figure 1A
shows that for people with LAS of at least 70,
the proportion surviving declines steadily after
age 10.

Almost all people without severe cognitive
and motor disabilities live to age 30 (see fig
1B–D). For those with severe cognitive disabil-
ity, the survival declines steadily, and is 62.9%
(95% CI 52.3%, 73.5%) at age 35. The rate is
slightly lower for those with severe mobility
restrictions, 59.0% (95% CI 43.5%, 74.5%),
and lower for those with severe manual disabil-
ity, 54.6% (95% CI 37.4%, 71.8%).

Cox proportional hazards models give an
estimated risk of dying 18.3 times higher (95%
CI 6.5%, 51.6%), throughout the period of
study, for those who are severely cognitively
disabled, compared with those in the cohort
who are not. Those with severe manual disabil-
ity have a risk of dying 24.9 times higher (95%
CI 7.5%, 83.1%) than those without. Those
with severe ambulatory disability have a risk of
dying 21.9 times higher (95% CI 6.6%,
73.0%) than those who can walk independ-
ently. A ten point increase in LAS is associated
with an increased risk of dying of 2.1 (95% CI
1.5, 3.0), and with a 40 point increase in LAS
the risk increases to 20.7 (95% CI 5.4, 79.6).
Survival is poorest for birth weight 3000 g, and
is better for larger as well as smaller birth
weights. A birth weight of 2000 g is associated
with a decreased risk of dying relative to birth
weight 3000 g of 0.59 (95% CI 0.40, 0.89) and
a 4000 g birth weight with a decrease of 0.51
(95% CI 0.27, 0.99). The fitted Weibull model
indicates that when considering the presence or
absence of severe disabilities, the instantaneous
risk of dying increases slowly with age, whereas
in the models for LAS and birth weight, the
instantaneous risk decreases slightly.

In order to investigate which of the indi-
vidual disabilities or LAS are most strongly
associated with survival, multivariate Weibull
and Cox models were fitted to the data for the
350 people for whom all data on LAS and dis-
abilities were available. Although cognitive dis-
ability is associated with the largest relative risk
in the univariate analyses, for the subset on
people with complete data, severe manual dis-
ability and the LAS are most strongly associ-
ated with survival. After allowing for the eVect

Table 3 NECCPS: 10, 20, 30, and 35 year survival for 596 people

Characteristic

Percentage surviving to
Std error
35 y

Log rank
test p value10 y 20 y 30 y 35 y

Sex
Female 93.3 87.8 85.0 82.8 2.9 0.94
Male 94.4 89.8 85.1 83.5 2.6

Birth weight (g)
<1500 100.0 97.9 97.9 97.9 2.1 0.005
1500–2499 95.3 87.7 86.5 84.2 3.9
2500–3499 91.2 86.0 79.3 76.0 3.5
>3500 92.3 89.4 86.6 86.6 3.4

Gestational age (weeks)
<32 98.4 94.7 94.7 * 3.0 0.13
32–36 94.7 87.1 87.1 * 3.9
>37 92.8 84.6 82.8 * 3.5

Year of birth
1960s 94.3 90.4 88.0 86.0 2.4 0.04
1970s 91.8 84.8 79.1 * 3.4
1980s 94.6 91.4 * 2.0

Disabilities
Cognitive

Not severe 98.9 98.5 98.5 98.5 7.7 0.001
Severe 88.8 74.1 65.2 62.9 5.4

Manual
Not severe 99.3 98.8 98.8 98.8 6.7 0.001
Severe 95.0 75.5 60.1 54.6 8.8

Ambulatory
Not severe 99.6 99.2 98.3 98.3 1.0 0.001
Severe 95.5 77.3 63.3 59.0 7.9

LAS
LAS <30 99.2 99.2 99.2 99.2 7.7 0.001
30 <LAS <50 100.0 98.5 98.5 98.5 1.4
50 <LAS <70 100.0 95.2 85.2 73.0 12.9
<70 LAS 98.4 75.8 60.8 60.8 9.7

Excluding individuals with missing data for each covariate; over 75% missing at random.
*InsuYcient data at age 35; std error for age 30.
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of manual disability or LAS, other variables
have no additional explanatory value.

CAUSE OF DEATH

The increased mortality of this cohort is only
partly attributed on death certificates to
cerebral palsy. Death certificates have been
received for 73 people who were born in the
study region and had cerebral palsy. The
median age at death was 10.5 years (quartiles
4.4, 18.8 years), and the oldest death so far was
at 31 years. Cerebral palsy was the most com-
mon underlying cause of death, recorded for
29% of deaths (21/72; no underlying cause is
given for the youngest infant). There was no
mention of cerebral palsy on 46% of certifi-
cates. Pneumonia accounted for a further 18%
of deaths, epilepsy for 7%, and congenital
abnormalities for 8%. The percentage with
cerebral palsy given as underlying cause, and
percentage mentioning cerebral palsy are com-
parable to the results from the Thames and
Mersey regions.17 18 All respiratory underlying
causes of death account for only 19% (includ-
ing one bronchitis) in this cohort and 22% in
the Mersey cohort, whereas in Thames region
this group accounted for 27% of deaths.

Discussion
The survival of all children in this cohort who
are not severely disabled is high. More than half
of even the most severely disabled individuals
live to age 35. The survival of people with cer-
ebral palsy is most influenced by cognitive and
motor disabilities. The LAS is strongly associ-

ated with survival: people with LAS of at least
70 had a 39% chance of dying before age 35.
The LAS allows more detailed categorisation
of impact of disability on survival: each point
increase in LAS is associated with slightly
poorer expected survival, and a 10 point
increase is associated with a doubling of the
hazard rate. Low birth weight infants have bet-
ter survival rates than infants with weight 3000
g. This is consistent with the findings from
other studies, and is thought to be a result of
severely damaged premature infants being less
likely to survive until diagnosis than full term
infants. The heavier infants, birth weight 4000
g, also have poorer survival. These infants
might be postmature, or more likely to have
had adverse intrapartum events: these possi-
bilities should be investigated in future re-
search.

REGIONAL VARIATION IN SURVIVAL

Table 4 gives reported survival rates to various
ages. The univariate association of cognitive
disability and survival of people with cerebral
palsy is similar in two English cohorts and a
Canadian Registry.8 Californian survival rates
for adults9 and children10 with manual and
ambulatory disabilities are broadly comparable
with those in north east England. The survival
of disabled children with cerebral palsy in
North and South East Thames (SET),6 and
Mersey (MCPR)7 appears to be lower than that
of this cohort.

The estimated hazard rates (or instantane-
ous risks of dying) for those with severe motor

Figure 1 Survival of people with cerebral palsy, with diVerent levels of disability. (A) Lifestyle assessment score (LAS); (B) manual disability; (C)
cognitive disability; (D) ambulatory disability.
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and cognitive disabilities compared to the
remainder of this cohort appear to diVer from
those in SET,6 and the paediatric Californian
(CAL) study10 (see table 5).The published
estimates for the latter two studies are from
multivariate Cox proportional hazards models,
whereas our analyses have used both Cox and
Weibull univariate regression models. We used
univariate models as only one variable at a time
is significant. Those in this cohort with severe
cognitive disability have higher relative risk
than the estimates for SET for being severely
subnormal and for CAL for severe or profound
mental retardation. Severe manual disability is
associated with a very much higher relative risk
in this cohort, than the risk for no functional
hand use, in CAL. For ambulatory disability,
the risks in SET and our cohort are somewhat
higher than the range of values given for

various detailed classifications of immobility
for Californian children. The two English esti-
mates have quite wide confidence intervals, so
the diVerences might be partly sample based.
The California children appear to have lower
relative risks, so it is important to consider how
the populations might diVer.

COMPARISON OF STUDY POPULATIONS

A possible explanation of the diVerences in
survival, and risks, might be the composition of
study populations and the choice of definitions
of disability (see table 6). The prevalence of
males, low birth weight, and disabilities in this
cohort population is similar to those of MCPR7

and SET6 (see table 4). The three north
American study populations have a slightly
lower percentage of males.8–10 Only a quarter of
the paediatric subset of the Californian study
population are “low birth weight/decreased
gestational age”. No information on birth
weight or gestational age is given for the adult
Californian study population or the British
Columbia Registry. Rates of severe cognitive
retardation are somewhat higher in the paedi-
atric and adult Californian studies. In contrast,
only 16% of those on the British Columbia
Registry were classified as severely or pro-
foundly cognitively retarded. Very few of the
adult Californians are classified as having
severe manual disability (10%). Ambulatory
disability occurs in just over a quarter of the
three British study populations, but in far more
of the Californian populations: 73% of children
and 35% of adults.

The association between birth weight group
and cognitive disability is very similar in
MCPR and this cohort. However, for manual
dexterity, this cohort shows no association,
whereas MCPR has increasing rates of disabil-
ity with increasing birth weight. For ambula-
tion, the rate decreases slightly with birth
weight in this cohort, but increases with birth
weight for MCPR.

These diVerences in prevalence of low birth
weight and disabilities indicate that somewhat
diVerent populations have been studied, or that
definitions of severity vary. The largest diVer-
ences occur for ambulation, where being
confined to bed or a wheelchair is often part of
the definition. For the Californian paediatric
population, the most severe reported category
was “does not walk”.10 The lower rates of cog-
nitive and manual disability in the adult
Californian population might be explained by
the higher death rates associated with disabil-
ity: the most disabled children do not survive to
adulthood. However, this explanation would

Table 4 Comparison of survival rates to various ages for study populations in UK,
Canada, and USA

Study Disability level

Survival rates

To age %

NECCPS Severe cognitive disability 30 65.2
MCPR Severe cognitive disability 30 65.7
BCR Severe or profound mental retardation 30 66.6
NECCPS Severe manual disability 30 60.1
MCPR Severe manual disability 30 46.6
NECCPS Severe manual disability 17 83.2
MCPR Severe manual disability 17 62.4
CAL No functional hand use 17 62–99
NECCPS Severe ambulatory disability 30 63.3
MCPR Wheelchair user 30 50.1
NECCPS Severe ambulatory disability 17 84.5
MCPR Wheelchair user 17 61.1
CAL Cannot walk unaided 17 62–96
NECCPS Severe cognitive and ambulatory disability 18 79.7
MCPR Severe cognitive disability and wheelchair user 18 55.7
SE Thames Immobile and subnormal 18 67
NECCPS Severe manual and ambulatory disability 11 94.5
MCPR Severe manual disability and wheelchair user 11 66.6
NE Thames Severe involvement of four limbs 11 85

Data from publications for SE Thames,6 NE Thames,11 paediatric Californian study,10 and British
Columbia Registry.8

MCPR, Mersey Cerebral Palsy Register; BCR, British Columbia Registry; CAL, paediatric Cali-
fornian study.

Table 5 Comparison of hazard rates from proportional hazards models for study
populations in UK, Canada, and USA

Study Disability level
Hazard rates rate
(95% CI)

NECCPS* Severe cognitive disability 18.3 (6.5, 51.6)
SE Thames† Severely subnormal 4.7 (1.5, 14.7)
California child† Severe, profound mental retardation 1.4 (1.2, 1.6)
NECCPS* Severe manual disability 24.9 (7.5, 83.1)
California child† No functional hand use 1.5 (1.2, 1.8)
NECCPS* Severe ambulatory disability 21.9 (6.6, 73.0)
SE Thames† Immobile 10.8 (3, 34)
California child† Various immobile categories 2.4–7.8

Data from publications for SE Thames,6 paediatric Californian study,10 and British Columbia
Registry.8

*Univariate proportional hazards regression model.
†Multivariate proportional hazards regression model.

Table 6 Comparison of study populations in UK, Canada, and USA: percentages with particular characteristics

Study Males
Birth weight
<2500 g

Severe disability

Cognitive Manual Ambulatory

NECCPS (born: 1960–1990) 57 38 31 26 28
Mersey CPR7 (born: 1966–1984) 57 37 33 21 29
SE Thames6 (born: 1970–1979) 57 NA 38 NA 27
California child study10 (service use: 1980–1995) 56 25 39 20 73
California adult study9 (service use: 1980–1995) 54 NA 44 10 35
British Columbia Registry8 (born: 1952–1989) 54 NA 16 NA NA

Data from publications.
NA, information not available.
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predict lower rates of severe mobility restric-
tion, which is not the case.

It is surprising that there appears to be more
variation in survival between regions of Eng-
land, than between north east England, British
Columbia, and California, especially as the
cerebral palsy study populations in England
have similar rates of disability. As diVerent
definitions and populations have been studied,
relative risks within studies cannot simply be
compared between studies, because the subsets
used as the baseline categories are likely to
vary. Several explanations are possible. Several
of the results given here have been read oV fig-
ures in publications, and diVerent papers
present information in diVerent ways. The
definitions of severity might vary, and be
applied diVerently by clinicians. The MCPR
and this cohort include children born in the
1960s, whereas the Thames Registers begin in
the 1980s. There is some evidence that those
born in the 1970s have poorer life expectancy,
so birth cohort eVects might explain some of
the variation, but more time is needed to clarify
this pattern.

CONCLUSIONS

Further information on determinants of sur-
vival, as well as resource use and development
of treatment and support services for those
with cerebral palsy and their families is needed.
A detailed knowledge of the birth prevalence,
expected survival, and overall severity of
disability of children with specific conditions is
essential for such resource and service plan-
ning. However, such knowledge only begins to
address the need for a broader evidence base
on the health and social care needs of children
with cerebral palsy and other chronic condi-
tions. Careful longitudinal study of the quality
of life and the emotional or psychological
impact which such conditions have on the chil-
dren and their families will be necessary to
understand what may be termed the “natural
history” of the condition and the changing pat-
tern of disability over time. Only when these
issues are known will a true picture of need be
drawn.
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Commentary
Hutton and her colleagues in this paper have
confirmed that the majority of individuals with
cerebral palsy survive significantly into adult
life, even those who have severe disabilities. By
contrast 98% of subjects without severe
disabilities in this study lived to and beyond 35
years of age. Quite clearly this and other papers
on the subject indicate that appropriate re-
sources for caring for disabled children and
adults are required to be made available. On
the medical front this includes the need for the
provision of specialists for adults whose work
will parallel that of paediatricians.

The paper is an addition to the literature
available to clinicians who advise patients with
cerebral palsy and their families, and also to
those who are asked to provide medicolegal
reports on life expectancy. It may reasonably be
argued of course that doctors are not, and
should not be expected to be experts on life
expectancy,1 but in current practice this is the
situation that pertains for relevant litigation in
the UK. Under these circumstances data such
as those provided by Hutton et al and others
cited in their paper are used and the attempt is
then made by clinicians to fine tune the
estimate of the likely survival of individual
children based on particular clinical character-
istics. Hence it would have been very helpful if
this study could have provided more detail
about the patterns and degrees of disability that
correlate with very limited survival, although it
is wholly understandable that it has not been
possible to do this.

For example, it would have been particularly
helpful if Hutton and her coworkers could have
subdivided cognitive disability to a greater
degree than they have described. It is not
surprising that they assert that an IQ (or its
equivalent) below 50 correlates with a shorter
life expectancy. Does therefore an IQ of 20 or
less correlate with even shorter survival? There
is certainly a clinical impression that it does,
but given the diYculties of measuring cognitive
and social abilities in individuals who are pro-
foundly disabled it is unsurprising that the sta-
tistical data are unavailable to support this. It
may be however, that the Lifetime Assessment
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Score used by the authors could be applicable
in this way in other studies.

Similarly, with respect to motor disability,
the clinical impression is gained that the more
profound this is, the shorter is the period of
survival of aVected individuals. To a degree this
is supported by the work of Strauss and
Shavelle,2 but the Californian database on
which that study is based may possibly not have
the degree of clinical input into compiling and
updating its data as would be ideal.

For clinicians practising in this field it would
have been of interest to learn whether diVerent
patterns of cerebral palsy are related to life
expectancy. However, the lack of an inter-
national consensus on how the cerebral palsy
syndromes should be classified prejudices epi-
demiological studies on this point. It would
also have been of interest to learn whether
health factors, such as the presence or
otherwise of scoliosis, nutritional status, or a
requirement for tube feeding have an eVect in
the UK population. This last point is made
within the context that elective gastrostomy
feeding in profoundly disabled individuals
appears to improve health, nutrition, and
survival. The Californian study mentioned
above suggests by contrast that tube feeding is

an index of the most profound degree of
disability and hence correlates with limited
survival. While this is likely to be true in popu-
lations looked at retrospectively it may not
apply to the same extent in the future.

The work of Hutton et al complements our
developing knowledge of the epidemiology of
the cerebral palsy syndromes and its value is
enhanced by the collaboration of clinical
expertise with that deriving from epidemiology
and statistics. It is hopefully not too optimistic
to anticipate that this multiprofessional col-
laboration can be extended to diVerent geo-
graphical areas and that more systematic
methodology, for example, in classifying the
various cerebral palsy syndromes, will allow
practitioners to obtain a better understanding
and knowledge of the factors that constrain
survival.
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