
Samples of several hundreds of pairs of twins are
needed to detect even relatively large effects of
cohabitation. Given the usual modelling strategy,
finding no such effect when one actually exists will lead
to an inflated estimate of the size of the genetic effect.6
That is, usual application of the method is biased
towards finding in favour of a genetic theory and has
little power to deal with the alternative non-genetic
explanation. If one only wears green glasses, one is
bound to conclude that the world is green.

Spector et al have applied the method to osteo-
arthritis. From a sample of twins ascertained by
advertisements and other means they found that
monozygotic pairs were significantly more concordant
for disease at one, possibly two, sites. For a score based
on radiographic imaging, about half the variance was
attributable to genetic factors under the classic twin
method. Note that this does not mean that half of
osteoarthritis is due to genes, a naive and incorrect
interpretation sometimes made. Attempts were made
to allow for non-genetic influences, but given the
sample size and statistical power the above figure must
be considered to be an upper bound of the genetic
"influence."
As the authors indicate, it is now possible to test

directly the genetic hypothesis by actually finding the
genetic loci implicated and measuring the impact of
variation at these putative loci. Replication of such
findings is essential as the current controversy over the
existence and size of the role of the vitamin D receptor
locus on bone density is illustrating.78 Understanding
the biological mechanisms of the genes will confirm the
truth of the genetic hypothesis and could have
considerable clinical importance.
Such gene searches are very expensive and justified

only if there is a priori evidence that genetic variation is
important for a characteristic. Given the caveats above,

the findings of classic twin studies can be informative.
Moreover, particular twin pairs are the optimal design
for some sib-pair methods of searching for disease
genes.910 Hundreds if not thousands of such pairs may
be needed to ensure that important loci are not missed,
however, and international collaborative efforts may
be required. This may be difficult to achieve as there is
a danger that the promise of huge commercial gains
may overwhelm traditional scientific cooperation.

In summary, genetic research offers new insights
into the aetiology, and hopefully the treatment, of
diseases. Data from twin pairs will play a pivotal role in
this development, but a good deal of circumspection is
warranted in interpreting early findings, especially
those from studies in which genes are not actually
measured. False or inflated claims will be detrimental
in the long term.
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Abstract
Objectives-To study practice in intensive care of

patients with severe head injury in neurosurgical
referral centres in United Kingdom.
Design-Structured telephone interview of

senior nursing staff in intensive care unit of adult
neurosurgical referral centre.
Setting-39 intensive care units in hospitals that

accepted acute head injuries for specialist neuro-
surgical management, identified from Medical
Directory and information from professional bodies.
Main outcome measures-Details of organisation

and administration of intensive care and patterns of
monitoring and treatment for patients admitted with
severe head injury.
Results-Patients were managed in specialist

neurosurgical intensive care units in 21 ofthe centres
and in general intensive care units in 18. Their
intensive care was coordinated by an anaesthetist in
25 units and by a neurosurgeon in 12. Annual case-
load varied between units: 20 received > 100 patients,
12 received 50-100, and seven received 25-49.
Monitoring and treatment varied considerably
between centres. Invasive arterial pressure monitor-
ing was used routinely in 36 units, but central venous
pressure monitoring was routinely used in 24 and
intracranial pressure was routinely monitored

in only 19. Corticosteroids were used to treat
intracranial hypertension in 19 units. Seventeen
units routinely aimed for arterial carbon dioxide
pressure of 3 3-4 0 kPa, and one unit still used severe
hyperventilation to a pressure of < 3-3 kPa.
Conclusion-The intensive care of patients

with acute head injuries varied widely between the
centres surveyed. Rationalisation of the intensive
care of severe head injury with the production of
widely accepted guidelines ought to improve the
quality ofcare.

Introduction
Half a million patients with head injuries are seen by

the health care system in the United Kingdom each
year'; a fifth of these are admitted to hospital,2 and 1O%
of admissions are for severe head injury (defined as a
Glasgow coma score of less than 83). Secondary
physiological insults contribute to the extent of
neurological injury,45 and the quality of intensive care
can be a major determinant of outcome. Recent
research has re-evaluated some treatment methods that
were commonly used in the past.67 However, a recent
paper has shown wide variations in the management of
severe head injury in the United States, with some
centres still using treatments that were not supported
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oy avaiiaoie nnaings trom ciinicai researcn.- we report
the results of a structured telephone survey of intensive
care of severe head injury in the United Kingdom.

Materials and methods
SURVEY DESIGN AND DATA COLLECTION

We identified 39 neurosurgical units from data in
the Medical Directory and from neurosurgical and
anaesthetic professional bodies. We conducted our
survey by telephone. Clinical nurse specialists or staff
nurses working in the units were interviewed by a
single interviewer, who asked for the senior nurse on
duty. The survey was in the form of structured
questions with a set of defined answers, from which
the interviewee chose one, except where a specific
volunteered response was clearly appropriate. We
encouraged respondents to consult medical and
nursing colleagues and offered to recontact them after
a short period of consultation and data collection ifthey
wished. Information on use of corticosteroids was
accepted only after we had emphasised that our survey
was specific to head injury and asked the respondent to
exclude reference to patients with other diagnoses,
including intracranial tumours.

All 39 centres participated in the survey. We assessed
the reliability of the data by repeating our survey of 20
of the centres the following week, when a different
nurse was asked the same questions.

Results
In 31 of the centres the intensive care unit and

the neurosurgical referral unit were attached to a
multidisciplinary hospital, while the remaining eight
were either within free standing neurosurgical units or
were in hospitals with one or two other specialised
units (for example, plastic surgery). The respondent
was a senior staff nurse in 20 units, a sister in 18, and a
clinical nurse specialist in one. Our repeat survey of
20 intensive care units produced results that showed
excellent concordance with those obtained in the first
interview, with no changes in any of the questionnaire
items except for a rebanding of the percentage of
patients receiving corticosteroids (from > 50% to
25-50% in two centres).
Tables 1 and 2 show the results of our survey. The

use of specific monitoring procedures or treatments
was unrelated to the type of intensive care unit,
estimated annual case load, or speciality of the unit's
director.
While we wished to determine whether all severely

head injured patients were admitted to intensive care

Table 2-Care of patients with acute head injury in
39 intensive care units: monitoring ofhaemodynamics ano
intracranial pressure and treatment of intracraniai
hypertension

No (%)
Answers to survey questions of units

Percentage of patients receiving monitoring of intracranial
pressure:

90-100 10 (26)
75-89 9 (23)
50-74 6 (15)
25-49 7 (18)
<25 4 (10)
0 3 (8)

Types of monitoring device used:
Subdural 31 (79)
Ventriculostomy 5 (13)
Other 0

Treatments used for intracranial hypertension:
Osmotic diuretics 39 (100)
Hyperventilation 39 (100)
Drainage of cerebrospinal fluid 37 (95)
Barbiturates 22 (56)
Corticosteroids 19 (49)

Percentage of patients receiving corticosteroids:
>50 7 (18)
25-50 3 (8)
<25 9 (23)
0 20 (51)

Target arterial carbon dioxide pressure (kPa):
> 4 21 (54)
3.3-4 17 (44)
< 3.3 1 (2-5)

Drugs used for sedation:
Propofol 25(64)
Midazolam 25(64)
Other 1 (2-5)

Analgesic drugs used:
Fentanyl 10(26)
Alfentanil 11(28)
Morphine 19(49)
Other 1 (2-5)

Percentage of patients receiving neuromuscular blockade:
100 26(67)
75-99 3 (8)
50-74 3 (8)
25-49 4 (10)
<25 1 (2-5)

Neuromuscular blocking drug routinely used:
Atracurium 36(92)
Vecuronium 2 (5)
Pancuronium 1 (2-5)

Percentage of patients receiving invasive arterial
monitoring:

100 3
50-99

Percentage of patients receiving central venous pressure
monitoring:

100 2
50-99
<50

36 (92)
3 (8)

24 (62)
9 (23)
6 (15)

Table 1-Characteristics of 39 intensive care units that
accepted acute head injuries for specialist neurosurgical
management

No (%)
Answers to survey questions of units

Care of patients in acute coma from head injury:
Yes 39 (100)
No 0

Nature of intensive care unit:
Specialised neurosurgical or neurological 21 (54)
General 18 (46)

No of cases of severe head injury treated a year:
>100 20(51)
75-100 2 (5)
50-74 10 (26)
25-49 7 (18)

Director of unit:
Anaesthetist 25 (64)
Neurosurgeon 12 (31)
Physician 1 (2-5)
Other 1 (2-5)

units, reliable information on this issue was difficult to
obtain. We were unable to estimate the referral rate
from peripheral hospitals, and the format of the survey
did not allow us to investigate this issue further.

Discussion
METHODOLOGY

Telephone surveys are more effective than postal
surveys in achieving complete participation since
posted forms may not be received by the appropriate
person or may be mislaid or ignored. While responses
to written questionnaires are likely to be more con-
sidered, and hence more accurate, this cannot be
guaranteed and there is no opportunity to discuss
responses or allow interactive confirmation of the data
obtained. However, telephone surveys suffer from
several disadvantages. Responses are based on impres-
sions rather than accumulated data, and the accuracy
of the information obtained will vary with the training,
seniority, and experience of the respondent. To
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minimise these effects we spoke to the most senior
nurse on duty and encouraged respondents to consult
colleagues and offered to recontact them after a short
period of consultation and data collection if they
wished. This option was taken up by five centres. We
also provided them with a range of specified responses
rather than asking them to volunteer quantitative
information. The excellent concordance that we
obtained on the repeat survey of 20 of the units shows
the reproducibility of our method of data collection.
We chose to interview senior nursing staff because
they probably provide the most objective source of
information about actual (rather than planned) clinical
practice.

FINDINGS IN THE CONTEXT OF BEST PRACTICE

The results of our survey highlight several important
issues that are at odds with an emerging consensus
about the management of patients with severe head
injury.23

Clinical signs cannot be used to detect neurological
deterioration in a sedated and paralysed patient, and
isolated imaging studies cannot replace monitoring
of intracranial pressure.9 Intracranial and cerebral
perfusion pressures have been shown to correlate
strongly with outcome in several studies,4S 10-18 and
many treatments are designed to optimise these
variables. Clearly, in the absence of continuous
monitoring these interventions may be underused or
used blindly and, in some cases, inappropriately.
Induced hypocapnia can reduce cerebral blood

volume and intracranial pressure. However, severe
hypocapnia (< 3-3 kPa) can reduce cerebral blood flow
to dangerous levels'920 and result in cerebral venous
oxygen desaturation,"'2 which is known to worsen
outcome.2 There is less information on the effects of
moderate hyperventilation (arterial carbon dioxide
pressure 3 3-4 0 kPa), but routine prolonged hyper-
ventilation was shown to worsen outcome in one
study.6 These findings provide a rational basis for
avoiding severe hypocapnia and using moderate
hypocapnic ventilation with caution.

Corticosteroids are effective in reducing oedema in
intracranial malignancies but are ineffective in head
injury,2326 where they may worsen outcome27 28 perhaps
via metabolic effects. In several units corticosteroids
were used by a single consultant, rather than as part of
a unit's protocol.

IMPLICATIONS

The variations in clinical practice that we observed,
both between centres and between the quality of care
seen in the survey and that which might be described as
the best possible standard of care, have important
implications. We do not think that our findings are the
consequence of justifiable therapeutic nihilism. There
is little doubt that the combination of early surgery and
good intensive care can result in a 10-20% improvement
in outcome in severe head injury.29 Equally, we do not
believe that many of these variations arose because of a
lack of consensus among experts in the specialty.
Many studies, only a small proportion of which are
referenced in this paper, have demonstrated the need
to monitor and control intracranial and cerebral
perfusion pressures in patients with severe head injury.
While costs and funding may be an important issue, a
recently published survey in the United States, where
spending on intensive care is higher, showed similar
results.8
The findings of our survey provide a rational basis

for a more detailed study, but there seems to be a
strong case for producing nationally accepted guide-
lines on minimum standards of care for patients with
severe head injury. Such guidelines would not only
address the issues highlighted in this paper but could

Key messages

* The quality of intensive care can be a major
determinant of outcome in the management of
patients with severe head injury
* We conducted a structured telephone survey
of senior nursing staff in intensive care units in
39 neurosurgical referral centres
* The intensive care of patients varied widely,
with only half the centres surveyed routinely
monitoring intracranial pressure in comatose
patients
* Moderate hyperventilation and treatment
with corticosteroids were still used by several
centres despite increasing evidence of their lack
of efficacy and potential for causing harm
* There is a strong argument for establishing
national minimum standards of care for the
intensive care ofpatients with severe head injury

also provide guidance on the need for referral from
receiving hospitals and the necessary levels of care in
neurosurgical units for individual patients, depending
on the severity of their head injury.
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Caring for people with dementia is stressful,' and
depression occurs in 30-50% of carers.' Few data are
available, however, about the course of depression or
variables associated with the length of episodes, such as
age, closeness of relationship, and non-cognitive
symptoms among patients. We followed up a group of
carers over a year to assess the length and determinants
of depression.

Subjects, methods, and results
We recruited 124 patients with dementia as defined

by DSMIIIR from consecutive referrals to psychiatric
services in Birmingham (99) and a memory clinic in
Bristol (25); 90% of those approached agreed to
participate. One hundred and, nine had informal
carers, ofwhom 85 were followed up for one year.

Carers were interviewed initially and every month
with the geriatric mental state schedule and the Cornell
depression scale, with additional questions about the
duration and impact of symptoms. Depression was
diagnosed according to research diagnostic criteria. In
the patients the geriatric mental state schedule/history
and aetiology schedule/secondary dementia schedule
package was used to diagnose dementia; depression
was assessed in the same way as for carers. Psychotic
symptoms were evaluated with the Burns symptom
check list. Cognitive function was assessed with the
cognitive section of the Cambridge assessment of
mental disorders in the elderly initially and after one
year. Problem behaviours and social support were
evaluated using the carers stress scale. References for
the instruments are given elsewhere.3

Depression was defined as resolved ifmajor or minor
depression was absent for three consecutive months.
Correlations between the number of months of de-
pression and age, gender, whether the carer was living
with the patient, patient depression, psychotic
symptoms, severity of dementia, baseline cognitive
function score, cognitive decline, social support, and
being a first degree relative were calculated using
Pearson's correlation coefficient. Significant associ-
ations were then tested with a logistic regression
analysis comparing carers with and without at least
three months of depression. A probability of 0-01
represented statistical significance.

Eighty five of the 109 (78%) carers were followed up
for one year (table 1). Eighteen ofthe 26 cases ofmajor
(3/6) or minor (15/20) depression resolved during the
follow up year but eight did not. Carers with
depression had a mean of 5-27 (SD 4 54) months of
depression and a mean Cornell depression score of 8-70
during depressed months. Fourteen (54%) experi-
enced at least three months of depression and 10 (39%)
at least six months. Twenty eight of the 59 (48%)
carers without depression initially developed major
(nine) or minor (19) depression during the follow up

Table 1-Demographic characteristics of carers and
patients. Results are numbers and percentages

Characteristics No (%)

Carers:
No (%) men 46(54-1)
Mean age (years) 64.8
No (%) living with patient 48 (56-5)
No (%) marital partners of patients 41(48-2)
No (%) children of patients 30 (35-3)
No (%) siblings of patients 3 (3-5)
No distant relatives or friends of patients 11(12.9)
No with minor depression at baseline 20 (23-5)
No with major depression at baseline 6 (7.1)

Patients
No (%) women 65 (76-5)
Mean age (years) 79-36
Mean CAMCOG score at baseline 46-23
Clinical dementia rating scale 1-21, 2-53, 3-11

year, and 14 were depressed for at least three months.
Only living with a dementia sufferer (r=0-30,

P=0'005), depression in the patient (r=0-37,
P=0-001), and problem behaviours (r=0'39,
P=0'007) were significantly associated with the
number of months of depression. In the logistic
regression analysis only the overall level of problem
behaviours was significantly associated (Wald 7.57,
P=0'006).

Comment
Our sample was representative of dementia sufferers

with mild to moderate impairment in contact with
clinical services. Depression was diagnosed according
to standardised criteria. Among these carers the annual
incidence of depression lasting a month or more was
almost 50% and of that lasting three months or more
25%. Thirty per cent of cases persisted for the whole
follow up year, and carers with depression initially
experienced on average over five months of depression.
The incidence of depression was well above that
reported in community studies, although the length of
depressive episodes was similar.4

In our study both problem behaviours and depression
were significantly associated with the number ofmonths
of depression, a feature not consistently shown in
previous cross sectional studies.5 This emphasises the
importance of treating non-cognitive symptoms.
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