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Background Serious violence is an
unusual but significant correlate of
psychosis, and leads to the need for
specialist secure psychiatric services. Most
such service users have previously used

general psychiatric services.

Aims To examine diagnostic and socio-
demographic differences between high-
security psychiatric service users from

their peers in community services.

Method Two groups of patients with
psychosis were compared: a national
sample of high-security hospital residents,
and a sample of patients in contact with
general psychiatric services.

Results Schizophreniawas the almost
invariable diagnosis for all special hospital
patients.White patients in the community
sample were significantly more likely to
have affective components to their illness
compared with African—Caribbean
patients; unlike those in special hospitals.
There was a small excess in the proportion
of African—Caribbean patientsinthe
special hospital group, controlling for
diagnosis, gender and locality. Men were
overrepresented in this group.

Conclusions Among patients with
psychosis, having a diagnosis of
schizophrenia and being male increase the
likelihood of special hospital admission.
Suggestions that ethnic minority patients
are much more likely to have engagedin
serious violence and need high-security

placement were not borne out.
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A significant association between psy-
chosis and violence (Swanson et al, 1990;
Hodgins, 1992; Hodgins et al, 1996;
Tiihonen et al, 1997) has been consistently
demonstrated. Research must now elucidate
the complex pathways that lead to violence
in the context of psychosis. One approach
is to compare samples of people with well-
established psychosis, one of which is made
up of people who have been seriously violent
and the other of those who have not. Special
hospitals provide security and treatment for
people with mental disorders who are judged
to need such conditions on account of their
dangerous, violent or criminal propensities
(Taylor et al, 1998). Little is known about
the pathways into special (high-security)
hospitals, although it has been suggested
that certain ethnic minorities may be over-
represented. A recent study found that com-
pared with White men, Black men were
nearly six times more likely to be admitted
to secure forensic facilities. In contrast,
Asian men were only half as likely to be
admitted as White men (Coid et al, 2000).
A Scottish study (McMiller et al, 2000)
compared patients with
living in the
resident in the state hospital that provides
psychiatric care for Scotland.
Demographic associated with

schizophrenia
community with those
secure
features
admission to special hospital included
being male, never married, of lower occu-
pational level and having no qualifications.
The Scottish patients were White, indigen-
ous people without ethnic minority
representation.

Our aim was to explore the diagnostic
and socio-demographic factors that distin-
guish high-security psychotic patients from
those in general psychiatric services. We
did this by comparing a complete national
sample of patients with psychosis resident
in high-security hospitals, and a sample
of patients with psychosis with well-
established illnesses and experience of
non-secure psychiatric hospital in-patient
care.
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METHOD

Sample

Two samples of patients were recruited
who met the same criteria for psychosis
and were in the same age range, but
differed in that the first were in special
(high-security) hospitals while the second
were living in the community. The high-
security hospital sample consisted of all
patients 16—65 years of age with a psy-
chotic diagnosis, according to the ICD-10
(World Health Organization, 1992, 1994),
resident in English special hospitals
(Ashworth, Broadmoor and Rampton) at
any time between 1 January 1993 and 30
June 1993. Of the 1740 patients resident
at that time, 905 had a diagnosis of psycho-
sis and were included in the study. A large
proportion had previously been in contact
with psychiatric services: 623 (75%) of
those with schizophrenia, for example,
had previously been psychiatric hospital
in-patients, and a further 178 (22%) had
had some contact with psychiatric services.

The community sample participants
were recruited between February 1994
and April 1996 from four inner-city sites
(three in London, the other in Manchester)
as part of a study of intensive case manage-
ment, the UK700 trial (Burns et al, 1999).
The 708 patients used for this comparison
were identified by review of in-patient
and out-patient registers and fulfilled the
following criteria:

(a) aged 16-65 years;

(b) a primary diagnosis of psychosis,
defined according to ICD-10;

(c) hospitalised for psychotic symptoms at
least twice, with the most recent admis-
sion within the preceding 2 years;

(d) no primary diagnosis of substance
misuse or organic brain disease.

With regard to the representativeness of
the UK700 sample, 13%
approached for interview refused to partici-
pate. A further 7% were not interviewed
for a variety of reasons including inability

of patients

to give informed consent and inability to
establish contact. As it was possible to
collect only a limited amount of infor-
mation on all eligible patients at each site,
some comparisons of basic demographic
factors (age and gender) and clinical char-
acteristics (duration of illness) were made
between those who entered the trial and
those who did not. The patients who
refused to enter were found to be very
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similar to those who did in terms of socio-
demographic factors and illness history. A
thorough search of case notes was con-
ducted to determine whether any of the
community patients had previously been
admitted to a special hospital.

Data collection

Socio-demographic data for both samples
consisted of current age, gender, ethnicity,
marital status, number of children and
educational achievement. Ethnicity was
interviewer-assigned as White, African—
Caribbean and other (including West
African). The Mental Needs Index score
(MINT; Glover et al, 1998), based on post-
code, was also available for the areas in
which the patient lived (or had lived, in
the case of special hospital patients). This
index is designed to predict the number
of people likely to receive in-patient care
in a defined area, derived from socio-
demographic variables (social isolation,
poverty, unemployment, permanent sick-
ness, and temporary and insecure housing).
It has been found to predict the substantial
variation in mental health care as well as
the York index (Carr-Hill et al, 1994) and
better than Jarman’s Underprivileged Area
score (Jarman, 1984).

Data regarding the special hospital
patients were collected from case records
and supplemented from a research database
(the Special Hospital Case Register) drawn
from official national records, special
hospital records, interviews covering social
and offending histories, and brief clinical
reports including the admission diagnosis
from the psychiatrist in charge of each
patient. A diagnosis was made in each case
by researchers according to ICD-10 guide-
lines on the basis of best information avail-
able. In a small number of cases where no
diagnosis could be made on documentary
evidence, the individual’s consultant psy-
chiatrist was contacted for clarification.
Diagnosis was validated in a random number
of non-contentious cases and decided in all
disputed cases by a panel of experienced
senior psychiatrists brought together for
the project.

Patients in the UK700 study group were
interviewed and detailed socio-demographic
information was recorded in a schedule
devised for the trial. Case notes were
inspected to supplement and verify interview
data. The Operational Criteria Checklist
for Psychotic Illness (McGuffin et al, 1991)
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was completed from medical case notes to
generate diagnoses according to ICD-10.

Statistical analysis

An initial inspection of all variables in each
sample was performed. A check was made
for missing values, and participants with
missing values were excluded from the ana-
lysis for the relevant variables. The special
hospital sample is a national sample for
England and Wales, whereas the UK700
sample are from four inner-city areas in
two geographic locations. Area of resi-
dence, with its socio-economic impli-
cations, is likely to be a relevant variable
in association with violence, so close
matching on this variable is important.
We did this in two ways: first by controlling
for the MINI score, and then by using a
nested subsample in which UK700 and
special hospital patients were matched
according to the first three digits of the
postcode of the patient’s address (last
known address in the case of special hos-
pital patients).

In the first, unmatched analysis, the
association between special hospital admis-
sion and all explanatory variables was
examined using logistic regression. Odds
ratios with 95% CIs were estimated. A
sub-analysis was performed on the diagnos-
tic data to investigate the relationship
between diagnosis and ethnic group; the
significance of an interaction term between
ethnic group and source (special hospital or
to diagnosis
(schizophrenia v. affective disorder) was
tested.

The second, matched, analysis made
use of address postcodes to define locality.
Any special hospital patient who did not

community) in relation

reside in an electoral ward area covered
by the UK700 sample at the time of admis-
sion was excluded from the analysis, as was
any UK700 patient who lived in an elector-
al ward in which no special hospital patient
resided, since these provided no useful
information on relative odds. Conditional
logistic regression was used to estimate
unadjusted odds ratios for special hospital
admission, matching on locality, and also
odds ratios adjusted for all other variables.

All analyses were performed using
STATA version 5 (STATA, 1995), using
the ‘logistic’ and ‘clogit’ commands. Likeli-
hood ratio tests were used to assess the
significance of variables in the multivariate
models.
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RESULTS

Table 1 shows the demographic and diag-
nostic profile of the study participants by
sample group. The index offences of the
special hospital patients included 309
(34%) homicides, 480 (53%) other violence,
70 (8%) sexual offences and 46 (5%) arson
or property damage. Of the UK700
patients, 129 (18%) had a past violent con-
viction according to Home Office criminal
records. Of the special hospital patients,
228 (25%) were recorded as having a co-
existing personality disorder. It is likely
that substance misuse was underrecorded:
160 (22%) community patients reported
taking one or more illegal drugs in the year
prior to recruitment. In the special hospital
sample, among those with schizophrenia
(who formed the majority of the sample),
13% had a record of comorbid substance
misuse. Variables with a large proportion
of missing values were ‘marital status’ and
‘number of children’ in the special hospital
sample (17% in each case), and the MINI
deprivation score in both samples (18%
and 16% for the UK700 and the special hos-
pital samples respectively). Five community
patients were recorded as having been
admitted to a special hospital at some point
in their lives, but exclusion of these patients
from the analysis made little difference to
the results.

It is clear that there are marked differ-
ences between the two groups, and because
some of these differences may be explicable
by socio-economic factors, we proceeded
directly to comparisons controlling for the
MINI score. The median MINI score of
445 (interquartile range 376-495) for the
community sample was significantly higher
than that for the special hospital patients
(318; 230-418,
P<0.001), representing higher levels of
socio-economic deprivation in the com-
munity sample. This is hardly surprising,

interquartile  range

as the community sample participants were
recruited from inner-city areas, whereas the
special hospital group were a national
sample. After adjusting for the MINI score,
special hospital patients were found to be
significantly more likely to be male, single,
with lower educational achievements and
to have a diagnosis of schizophrenia, than
the community-dwelling sample. Male
gender and a diagnosis of schizophrenia
remained significant in the multivariate
model.

Examining diagnosis in relation to the
type of sample and ethnic group (Table 2),
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Tablel Demographic comparison of study participants from the special hospital compared with the UK700 group

Factor

UK700 group n=708

Special hospital group n=905

Odds ratio (95% Cl)

Adjusted for MINI only

Adjusted for MINI and all other

variables

Age in years: median (range) 36 (22-60) 38 (25-57) 1.0 (0.99-1.01)" 1.00 (0.99-1.02)"
Gender: n (%)

Female 304 (42.9) 100 (11.1) (e [k

Male 404 (57.1) 805 (88.9) 7.16 (5.06—10.14) 7.00 (4.55-10.76)
Ethnicity: n (%)?

White 367 (51.9) 618 (68.3) | okk ok

African—Caribbean 196 (27.7) 177 (19.6) 1.06 (0.78—1.45) 0.86 (0.59—1.25)

Other 144 (20.4) 110 (12.1) 0.47 (0.33-0.68) 0.23 (0.14-0.38)
Marital status: n (%)

Ever married 244 (34.5) 172 (22.8) I#* I

Single 463 (65.5) 583 (77.2) 1.51 (1.12-2.04) 1.24 (0.81-1.90)
Children: n (%)*

No 400 (56.7) 506 (67.7) | 1

Yes 305 (43.3) 242 (32.3) 0.77 (0.58-1.02) 1.08 (0.78-1.49)
Qualifications: n (%)°

None 313 (45.0) 541 (64.4) bk [k

CSE/GCSE/O-level 224 (32.2) 205 (24.4) 0.46 (0.33-0.63) 0.52 (0.35-0.74)

A-Level/degree 158 (22.7) 93 (I1.1) 0.23 (0.16-0.36) 0.30 (0.19-0.48)
Diagnosis: n (%)®

Schizophrenia 388 (56) 737 (81) |k [+

Schizoaffective disorder 104 (15) 52(6) 0.37 (0.23-0.59) 0.46 (0.26-0.83)

Affective disorder 86 (13) 28 (3) 0.18 (0.10-0.32) 0.35 (0.19-0.69)

Other 113 (16) 88 (10) 0.43 (0.29-0.64) 0.72 (0.45-1.16)

Per 10-year increase in age.
. Data on ethnicity missing for | in the UK700 group.

oA WN—

. Data on ethnicity missing for 17 in the UK700 group.
Odds ratio, special hospital compared with UK700.

Cl, confidence interval; MINI, Mental Needs Index.

**P <0.0l, ***P <0.001.

. Data on marital status missing for | in the UK700 group and 150 in the special hospital group.
. Data on children missing for 3 in the UK700 group and 157 in the special hospital group.
. Data on qualifications missing for 13 in the UK700 group and 66 in the special hospital group.

Table 2 Diagnosis and ethnic group allocation of the study sample

regression of diagnostic group as the depen-

White n (%)

African—Caribbean n (%) Total n (%)’

Special hospital group

Schizophrenia 500 (91.2) 148 (88.1) 648 (90.5)

Schizoaffective or affective disorder 48 (8.8) 20(11.9) 68 (9.5)
Community group

Schizophrenia 179 (62.2) 130 (75.6) 309 (67.5)

Schizoaffective or affective disorder 107 (37.4) 42 (24.4) 149 (32.5)

I. ‘Other’ diagnostic and ethnic groups excluded.

it is clear that those in the special hospital
sample are more likely to be diagnosed with
schizophrenia than members of the com-
munity sample. However, the pattern is
somewhat different in the two samples. In
the special hospital sample the proportion

of non-schizophrenia diagnoses is similar
(and low) for the White and African—Carib-
bean groups, whereas in the community
sample the proportion of non-schizo-
phrenia diagnoses is higher overall, but dif-
fers between ethnic groups. In a logistic
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dent variable (schizophrenia wv. schizo-
disorder), the
interaction of ethnic group and sample type
was significant at P=0.003, confirming this
apparently different pattern.

In order to reduce geographic sampling

affective or affective

bias (especially in comparing the propor-
tions of different ethnic groups) in the
UK?700 group, locality-matched subsamples
were compared. In this analysis, when
special hospital patients who were found
not to have lived in any of the same local-
ities as the UK700 patients were excluded,
65 remained. Similarly, after exclusion of
UK700 patients who lived in localities
where no special hospital patients had
resided, 331 remained. Table 3 shows the
unadjusted and adjusted odds ratios esti-
mated from a conditional logistic regression
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Table3 Demographic comparison of a subsample of participants from the special hospital and UK700 groups matched for postcode locality

Factor UK700 group n=331  Special hospital group n=65 Odds ratio (95% Cl)
Unadjusted Adjusted for all other variables

Age in years: median (range) 35 (22-61) 35 (22-55) 0.82 (0.63—1.14)" 0.81 (0.59-1.21)"
Gender: n (%)

Female 138 (41.7) 4(6.2) [k |

Male 193 (58.3) 61 (93.8) 9.31 3.21-27.0) 6.68 (2.04-21.80)***
Ethnicity: n (%)

White 165 (49.9) 35(53.8) |** I*

African—Caribbean 102 (30.8) 25 (38.5) 1.97 (0.98-3.94) 1.31 (0.56-3.09)

Other 64 (19.3) 5(7.6) 0.45 (0.14-1.40) 0.17 (0.03-0.98)
Marital status: n (%)?

Single 218 (65.8) 45 (78.9) | |

Ever married 113 (34.2) 12 (21.1) 0.71 (0.33-1.5) 1.59 (0.51-3.52)
Children: n (%)

No 185 (56.1) 37 (64.9) | |

Yes 145 (43.9) 20 (35.1) 0.89 (0.46—1.71) 1.34 (0.51-3.52)
Qualifications: n (%)*

None 157 (48.5) 39 (60.2) | |

CSE/GCSE/O-level 102 (31.5) 16 (24.6) 0.71 (0.34-1.47) 0.95 (0.41-2.23)

A-Level/degree 65 (20.0) 10 (15.2) 0.43 (0.16—1.17) 0.85 (0.24-3.02)
Diagnosis: n (%)

Schizophrenia 175 (54.1) 53 (81.5) [HHx |

Schizoaffective disorder 51 (15.7) 6(9.2) 0.49 (0.18-1.37) 0.53 (0.16-1.74)

Affective disorder 52 (l6.1) 2(3.0) 0.08 (0.02-0.43) 0.17 (0.03-1.03)

Other 46 (14.2) 4(6.2) 0.17 (0.04-0.72) 0.21 (0.04—1.11)

. Per 10-year increase in age.

. Data on marital status missing for 8 in the special hospital group.

I
2
3. Data on children missing for | in the UK700 group and 8
4. Data on qualifications missing for 7 in the UK700 group.
5. Data on diagnosis missing for 7 in the UK700 group.

*P <0.05, **P <0.0l, ***P <0.001.

analysis matching for locality. In this
smaller matched sample the odds ratios
were very similar to those found using
the larger sample controlling for MINI
score.

The overall significance of the ethnic
variable is derived from the ‘other’ ethnic
group. However, this group is too small
and heterogenous for meaningful analysis.
There is some evidence of a higher
(although non-significant) odds ratio for
African—Caribbean compared with White
ethnicity in the special hospital sample
compared with the community sample,
although the odds ratio drops from 1.97
to 1.31 after controlling for other socio-
demographic factors. The primary reason
for the reduction was the inclusion in the
model of diagnosis and gender. The overall
proportions for the locality-matched sub-
samples are 38% for African—Caribbeans
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in the special hospital group.

in the special hospitals and 3% in the
UK700 sample.

DISCUSSION

In the first study in England and Wales to
compare the socio-demographic and diag-
nostic differences between psychotic indivi-
duals who were committed to a special
hospital and those who were not, we found
schizophrenia to be the almost invariable
diagnosis for all special hospital patients.
White patients in the community sample
were significantly more likely to have affec-
tive components to their illness compared
with African—Caribbean patients. There
was a small, non-significant increase in
the proportion of African—-Caribbean
patients in special hospitals but this could
largely be accounted for by diagnosis and
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gender. Male overrepresentation in the
special hospitals was evident.

Diagnostic differences

Those admitted to a special hospital were
significantly more likely to be diagnosed
with schizophrenia than those in the com-
munity sample, irrespective of ethnic
origin. This supports the widely replicated
finding of a significant association between
schizophrenia and violence (Eronen et al,
1996; Tiihonen et al, 1997; Brennan et al,
2000), which has been shown to be inde-
pendent of the risk from associated sub-
stance misuse (Brennan et al, 2000). In
general, affective disorders have not been
found to be associated with an increased
risk of homicide (Eronen et al, 1996) or
violence more generally (Arseneault et al,
2000), although at least one study has
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found such an association (Cote &
Hodgins, 1992). Our finding supports a
relationship between serious violence and
schizophrenia but not between serious
violence and affective disorder. As a result
one may speculate that an affective element
in psychotic illness may be protective
against serious violence and special hospital
admission. This requires research that is
beyond the scope of this study.

In the community sample, not only was
the proportion of people with schizo-
phrenia lower but there also appeared to
be a difference between ethnic groups.
African—Caribbean patients
stantially less likely to receive a diagnosis
of schizoaffective or affective psychosis
than White patients. African—Caribbean
people in the UK have higher rates of
schizophrenia than their White counter-

were sub-

parts (Harrison, 1990; Wessely et al,
1991; van Os et al, 1996), an excess that
has been shown to extend to Africans
(van Os et al, 1996). The possibility of
misdiagnosis must, however, be kept in
mind. In a study in south London, African—
Caribbean patients with a diagnosis of
bipolar affective disorder attending a
lithium clinic were more likely to have
mood-incongruent delusions than their
White counterparts, and as such ran the
risk of being misdiagnosed as having
schizophrenia (Kirov & Murray, 1999). In
another study, African Americans with psy-
chosis were more likely than their White
counterparts to be diagnosed as having
schizophrenia and less likely to be diag-
nosed as having psychotic depression
(Strakowski et al, 1996). The authors
suggested that this may be due to the more
frequent occurrence of Schneiderian first
rank symptoms in Black patients, leading
to overdiagnosis of schizophrenia and
underdiagnosis of affective psychosis. A
complication of misdiagnosis is inappro-
priate and/or inadequate treatment. Given
symptom links with violence (Taylor,
1985; Link & Stueve, 1995; Taylor et al,
1998), the deterioration in mental health
that may accompany such treatment may
increase the propensity to violence.

Gender differences

Our most robust finding, that there are pro-
portionately more men in special hospitals,
is hardly surprising, since 90% of reported
violence is perpetrated by men (Monahan,
1993).

violence is done in the criminal justice

Because so much research on
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system, data on violence in women with
mental disorder are sparse. There have been
hints that women with mental disorder
equal or exceed their male peers in
frequency rather than seriousness of of-
fence. One study showed that a higher pro-
portion of women than men reported at
least one violent incident in the community
after discharge from hospital (Steadman et
al, 1993). Another study showed that
during hospitalisation, although men
engaged in more fear-inducing behaviour,
women engaged in proportionately more
physical (Binder & McNeil,
1990). As such it may be that the crimes
committed by women with mental illness
are not of a severity to warrant special

attacks

hospital admission. In fact, in the special
hospital sample, the largest single group
of women as defined by their index offence
had been convicted of criminal damage by
fire rather than of serious interpersonal
violence (Taylor et al, 1998). Another con-
tributing factor to the low prevalence of
women in special hospitals may be that
general psychiatric
tolerant of an emergent threat from
women, enabling a continuity of services

services are more

that may be vital given symptom links with
violence (Taylor, 1985; Link & Stueve,
1995; Taylor et al, 1998).

Ethnic differences

A small, non-significant excess was found
in the proportion of African—-Caribbean
patients in special hospitals compared with
the community sample, after controlling for
locality. African—Caribbean patients are
overrepresented in forensic facilities (Jones
& Berry, 1986; Cope & Ndegwa, 1990;
Maden et al, 1999; Coid et al, 2000). These
concepts of overrepresentation have fre-
quently (although not exclusively) arisen
in relation to comparisons with the general
population. The problem with such
comparisons is that people of African—
Caribbean extraction tend also to be over-
represented in in-patient facilities (Wessely
et al, 1991; van Os et al, 1996), not just
in forensic ones.

It is not known whether a difference
in the proportion of African—
Caribbean patients in ordinary psychiatric
services and forensic services — that is, do

exists

more of this ethnic group end up in secure
forensic treatment? This is the question
we address here. Our results indicate that,
comparing patients living in similar lo-
calities, there were proportionately more
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African—Caribbean than White people in
special hospitals although this difference
was at a borderline level of significance,
and could be explained partly by other
factors such as diagnosis and gender. A
recent study showed that among the index
offences of individuals admitted to secure
and high
security), no difference in the more serious
(homicide, attempted
murder, grievous bodily harm) was found
between Black (African—Caribbean and
Black other) and White individuals. Black
patients were, however, more likely to be
admitted following minor
violence (assault occasioning actual bodily
harm) (Coid et al, 2000). It is thus possible
that African—Caribbean patients may be
overrepresented in medium-security but

forensic services (medium

violent offences

crimes of

not in high-security settings, because when
it comes to the more serious forms of
violence little difference exists in the
ethnicity of offenders.

Methodological considerations

Choosing a comparison group for special
hospital patients is difficult because of their
unique status. Prison populations are
similarly confined but are not (exclusively)
psychiatric patients. Other psychiatric popu-
lations such as the UK700 are not confined
and the availability of data for such popu-
lations depends on agreement to take part
in the study. The use of case register data
for the special hospital group means that
few individuals are missed (even though
individual data items may not be present),
whereas the opposite is true of the UK700
group, here individuals may have been
missed but data tend to be present for those
who have been interviewed. An important
further limitation lies in the small number
of strictly comparable variables available
for study in both samples. Although the
close locality-matching was aimed at re-
ducing bias in the comparison of the
groups, it reduced the sample sizes consid-
erably, affecting the power for the compar-
isons and generalisability to the whole
population. The aim of our study was to
simply compare the two psychotic popu-
lations on socio-demographic and diagnostic
differences according to treatment location.
It can be argued that conclusions regarding
violence are limited because not everyone in
the special hospital group had committed
or been convicted of a violent offence. Co-
existent personality disorder and substance
misuse are two important variables to
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examining  differences
between violent and non-violent psychotic

consider when
populations. We were not, however, com-
paring violent and non-violent groups per
se, considering 18% of the UK700 com-
munity sample had a previous violent
criminal conviction and a proportion of
those in special hospital were there follow-
ing non-violent crime. Our aim simply
was to consider socio-demographic and
diagnostic differences according to treat-
ment location. Despite the outlined limita-
tions, which derive from the need to make
secondary analyses of existing data-sets,
we believe it is important to attempt to
make direct comparisons of special hospital
patients with another psychiatric sample in
England and Wales.
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CLINICAL IMPLICATIONS

B A locality-matched analysis revealed a small, non-significant excess in the

proportion of African—Caribbean patients compared with White patients in the

special hospital sample.

B General psychiatric services may be more tolerant of the risk of violence from

women than from men.

B An affective component to psychotic illness may be protective against violent

behaviour.

LIMITATIONS

B Close locality-matching aimed at reducing selection bias reduced the sample size,

affecting the power for comparisons.

B A considerable number of postcodes were missing from both samples.

m Selection bias may have played a role in the findings, as the control group were

from inner-city areas rather than being a representative national sample.
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