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Factor structure in the Camberwell Assessment

of Need

ERIK WENNSTROM, DAG SORBOM and FRITS-AXEL WIESEL

Background Inorder to define needs
for care of people with severe mental
illness, the Camberwell Assessment of
Need (CAN) is focused on measuring
personal and social functioning. However,
previous studies of the CAN have given
inconsistent results in terms of what

variables are actually being measured.

Aims Toinvestigate the factor structure
ofthe CAN.

Method Assessments of 741 out-
patients (mean age 45.5 years, 50%
females) with severe mental illness (68%
schizophrenia or other psychotic disorder)
were used in an exploratory maximum

likelihood factor analysis.

Results Support was found for athree-
factor model, comprising 13 of the 22
variables in the CAN, with the factors
corresponding to functional disability (7
variables), social loneliness (3 variables)
and emotional loneliness (3 variables). The
remaining variables did not load on any

factor.

Conclusions Exploratory factor
analysis revealed three homogeneous
dimensions in the CAN that may
represent functional disability and two

aspects of social health.
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The Camberwell Assessment of Need
(CAN; Phelan et al, 1995) is probably
the most commonly used instrument for
comprehensive needs assessment in mental
health services. In order to define needs
for services, the CAN is focused on measur-
ing personal and
However, as indicated by its low internal
consistency (McCrone et al, 2000) and the
uncertain convergent validity with other
measures of disablement (e.g. Slade et al,
1999a), the CAN seems to be resting on a
rather weak basis in terms of what

social functioning.

variables are actually being measured.
This makes the factor structure of the
CAN an important research issue. A princi-
pal component analysis by Slade ez al
(1999a) yielded seven rather vague compo-
nents, with several cross-loadings, of which
three were difficult to interpret. In the study
reported here we used a sufficiently large
sample and maximum likelihood factor
analysis in an attempt to detect any signifi-
cant latent variables underlying the CAN.

METHOD

Camberwell Assessment of Need

The Camberwell Assessment of Need sur-
veys 22 areas of need (Table 1). Ratings
of need are made on a three-point severity
scale (0, ‘no problem’, indicating no need;
1, ‘no or moderate problem due to help
given’, indicating a met need; 2, ‘serious
problem’; indicating an unmet need) or
rated as 9, ‘not known’. If a need is recog-
nised (i.e. a severity rating of 1 or 2), then
follow-up questions are asked to gain infor-
mation about the current and required level
of support as well as the appropriateness
and effectiveness of any help given. Three
summary scores can be calculated from
the severity ratings in the completed CAN:
total number of needs (rating 1 or 2), total
number of met needs (rating 1) and total
number of unmet needs (rating 2). The
reliability of the original English version
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of the CAN (Phelan et al, 1995; McCrone
et al, 2000) as well as the Swedish version
(Hansson et al, 1995; Ericson et al, 1997)
used in the present study has been proved
to be acceptable. For the purpose of our
study, only the severity rating from each
of the 22 variables were used, not the
summary scores.

Data-set

The data-set for the study was compiled
from a clinical case register at the Univer-
sity Hospital in Uppsala, set up in 1996
for longitudinal needs assessment of out-
patients with severe mental illness. Needs
assessments of all patients in regular con-
tact with the mental health rehabilitation
services at the Clinic for Psychosis and
Rehabilitation are made once a year by
patients’ keyworkers using the Swedish ver-
sion of the CAN (Ericson et al, 1997). The
results of the assessments are recorded in
the case register, along with each patient’s
current principal diagnosis according to
the DSM-IV (American Psychiatric Asso-
ciation, 1994). The keyworkers have at
least a half-day training in the use of the
CAN, as recommended in the manual
(Slade et al, 1999b). All diagnoses recorded
in the case register are made by a psy-
chiatrist. The rehabilitation services, which
have a catchment area of 225000 inhabi-
tants 18 years and older, serve the whole
of Uppsala County, including the fourth
largest city in Sweden.

For the factor analysis we selected the
CAN assessment of each patient recorded
in the case register from 1997 through
1999. A CAN assessment was considered
incomplete if one or more items were rated
‘not known’ (i.e. rating 9). Such ratings
are thus in practice equivalent to missing
values. Generally, cases with missing values
are either deleted in the statistical analysis
or the missing values are substituted by,
for example, group means. Both procedures
may have serious drawbacks for multi-
variate analysis, such as discarding an
unacceptably large proportion of subjects
or attenuation of important parameters
(Little & Rubin, 1987). To avoid such
drawbacks, we chose to retain all selected
CAN assessments while substituting any
missing values by a multiple imputation
procedure, using the Expectation—-Maximi-
sation algorithm as implemented in LISREL
8.50 for Windows (Joreskog & Soérbom,
2001; du Toit & Mels, 2002). This algo-
rithm is a general technique for finding
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maximum likelihood estimates for para-
metric models when data are not fully
observed, which is quite reasonable to use
also with non-normal ordinal variables
(Schafer, 1997) (see also Schafer & Graham
(2002) for an introductory review of
available multiple imputation methods).
Several simulation studies (e.g. Enders,
2001; Sinharay et al, 2001) have shown
that maximum likelihood
obtained by multiple imputation in general
are ‘robust’ and unbiased, even when the

estimates

proportion of missing data is large.

The study was approved by the research
ethics committee of the medical faculty of
Uppsala University, Sweden.

Factor analyses

We conducted two successive exploratory
factor analyses for severity ratings on the
CAN with maximum likelihood extraction
estimates using LISREL 8.50 for Windows
(Joreskog & Sorbom, 2001). Selection of
the number of factors to be extracted was
based on the root mean square error of
approximation (RMSEA) fit index (g).
Browne & Cudeck (1993) suggest that a
value of £€<0.05 indicates a close fit of
the model. Oblique promax rotation of
factor loadings was used, since the factors
were found to be correlated (Fabrigar et
al, 1999). Only factor loadings of 10.30l
or above were considered for interpretation
(Gorsuch, 1983). Factors comprising fewer
than three salient loadings were discarded
(Streiner, 1994; Floyd & Widaman,
1995). Two-stage least squares (TSLS) esti-
mates and their standard errors were used
to judge whether a model was reasonable
(Joreskog et al, 1999), controlling the level
of significance at 0=0.01 (two-tailed).
Finally, to check whether a model was
preserved using an alternative common
factor analysis technique which does not
make the assumption of multivariate
normality, a principal factor analysis
(Everitt & Dunn, 1991) was made (see also
Fabrigar et al (1999) for a review of the
major design and analytical decisions in
exploratory factor analysis).

RESULTS

A total of 373 men and 368 women receiv-
ing out-patient treatment for severe mental
illness and with a CAN rating during 1997
to 1999 were included in the study. Their
mean age was 45.5 years (s.d.=12.2). Their
principal diagnoses were schizophrenia or
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other psychotic disorder, n=506 (68.3%),
mood disorder, =84 (11.3%), anxiety dis-
order, n=38 (5.1%), other Axis I disorder,
n=32 (4.3%) and personality disorder,
n=67 (9.0%). Diagnoses were missing in
14 cases (1.9%).

The distributions of severity ratings,
after imputation of missing values, are
shown in Table 1. The distributions of
ratings before and after imputation of
missing values were very similar (data not
shown). Most of the variables had just
a small percentage of missing values
(mean 2.9%, range 0.7-5.3), whereas for
‘intimate relationships’, ‘sexual expression’
and ‘information on condition and treat-
ment’ the proportions of missing values
were higher (24.2%, 44.0% and 8.1%
respectively). Psychotic symptoms, psy-
chological distress, company and daytime
activities were the most common problems
among the patients, whereas problems
regarding social benefits, safety to others,
access to telephone and drug misuse were

uncommon.

Table |

We calculated the summary scores on
the CAN, although they were not used in
any of the analyses. The total number of
needs was 6.4 (s.d.=3.4, 95% CI 6.2-
6.6), comprising 4.7 (s.d.=2.7, 95% CI
4.5-4.9) met needs and 1.7 (s.d.=2.0,
95% CI 1.5-1.8) unmet needs.

Our maximum likelihood factor analy-
sis included all 22 CAN variables. The
RMSEA goodness-of-fit test indicated a
close fit for a
(€=0.054), although comprising only 15

four-factor solution
of the variables. Seven of the variables
did not load on any factor: ‘psychotic
symptoms’, ‘information on condition and
treatment’, ‘safety to self’, ‘childcare’,
‘basic education’, ‘telephone’ and ‘social
benefits’.

Factor 1 consisted of six variables,
with high loadings (in parentheses) on
‘looking after the home’ (0.80), ‘food’
(0.79) (0.63),
loadings on ‘money’ (0.55) and ‘accommo-
dation’ (0.49) and a low loading on
‘transport’ (0.35). Factor 1 appeared to be

and ‘self-care’ moderate

Distribution of severity ratings by Camberwell Assessment of Need (CAN) variable (n=741)

Severity rating

0 | 2
No problem No/moderate problem  Serious problem
due to help given

CAN variable n (%) n (%) n (%)

Psychotic symptoms 142 (19.2) 447 (60.3) 152 (20.5)
Psychological distress 154 (20.8) 430 (58.0) 157 (21.2)
Company 253 (34.1) 294 (39.7) 194 (26.2)
Daytime activities 309 (41.7) 291 (39.3) 141 (19.0)
Looking after the home 457 (61.7) 257 (34.7) 27 (3.6)
Physical health 459 (61.9) 228 (30.8) 54 (7.3)
Money 466 (62.9) 209 (28.2) 66 (8.9)
Intimate relationships 497 (67.1) 154 (20.8) 90 (12.1)
Food 517 (69.8) 190 (25.6) 34 (4.6)
Transport 535(72.2) 144 (19.4) 62 (8.4)
Accommodation 569 (76.7) 117 (15.8) 56 (7.6)
Sexual expression 570 (76.9) 134 (18.1) 37 (5.0
Information on condition and treatment 583 (78.7) 156 (21.1) 2 (0.3)
Self-care 595 (80.3) 118 (15.9) 28 (3.8)
Safety to self 647 (87.3) 76 (10.3) 18 (2.4)
Alcohol 651 (87.9) 77 (10.4) 13 (1.8)
Childcare 677 (91.4) 33 (45 3l (42)
Basic education 679 (91.6) 41 (5.5) 21 (2.8)
Social benefits 691 (93.3) 37 (5.0) 13 (1.8)
Safety to others 697 (94.1) 36 (49) 8 (l.I)
Telephone 704 (94.9) 24 (3.2) 14 (1.9)
Drugs 710 (95.8) 17 (2.3) 14 (1.9)
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a personal disability dimension, since all
the constituting items are related to func-
tional ability in daily living, and was
accordingly labelled ‘Functional disability’.

Factor 2 consisted of three variables,
with a high loading on ‘company’ (0.84),
a moderate loading on ‘daytime activities’
(0.51) and a low loading on ‘psychological
distress’ (0.33). This factor appeared to be a
social relationships dimension, with vari-
ables concerning interpersonal interactions,
social participation, and ties to social
networks. Factor 2 was labelled ‘Social
loneliness’.

Factor 3 also consisted of three vari-
ables, with high loadings on
expression’ (0.84) and ‘intimate relation-

‘sexual

ships’ (0.70) and a low loading on ‘safety
to others’ (0.36). Again, this appeared
to be a social relationships dimension,
although on a more intimate level than
Factor 2, with variables related to intimate
contact, romantic relationships and satis-
faction with sex life. Factor 3 was thus
labelled ‘Emotional loneliness’.

Factor 4 consisted of four variables:
‘alcohol’, ‘physical health’, ‘money’ and
‘drugs’. However, all the factor loadings
were low (0.39, —0.33, 0.32 and 0.30
respectively), indicating a weak and poorly
defined factor. This factor appeared to be
associated with substance misuse but was
difficult to interpret, and hence not labelled.

All factors except Factor 4 were corre-
lated with each other, with correlation
coefficients in the range 0.35-0.50, indicat-
ing interdependence to a certain extent
among the
disability, social loneliness and emotional

dimensions of functional
loneliness.

To judge whether the four-factor model
was reasonable, a TSLS estimation based
on the promax-rotated solution was made.
The first three factors were replicated by
the TSLS estimation, with ‘looking after
the home’, ‘company’ and ‘sexual expres-
sion’ respectively set as reference variables.
Another two variables, ‘information on
condition and treatment’, and ‘telephone’,
also had significant loadings on Factor 1.
The weak fourth factor, with ‘alcohol’ set
as reference variable, was not replicated;
none of its constituting variables had
significant loadings of 0.30.

By comparing the results of the factor
analysis with the results of the TSLS estima-
tion, it appeared to be more reasonable to
assume the existence of three rather than
four common factors, comprising 13 of
the 22 CAN variables. Thus, the first of

FACTOR STRUCTURE IN THE CAN

Table 2 Promax-rotated factor loadings of a subset of variables on the Camberwell Assessment of Need

(factor correlations are shown inTable 3)

Variable Factor |

Functional disability ~Social loneliness

Factor 2

Factor 3 Unique variance

Emotional loneliness

Looking after the home 0.80'
Food 0.78'
Self-care 0.62'
Money 0.48'
Accommodation 0.44'
Transport 0.36'
Telephone 0.29
Company —0.07
Daytime activities 0.18

Psychological distress 0.06
Sexual expression 0.01

Intimate relationships —0.22
Safety to others 0.12

—0.1l 001 0.43
001 —0.04 0.42
0.03 —0.05 0.6l

—0.02 0.14 0.74
0.12 —0.07 0.76
0.19 —0.08 0.79

—0.07 0.20 0.88
0.89' —0.08 0.32
0.50 0.05 0.6l
0.32' 0.07 0.85

—0.09 0.95' 0.16
0.30' 0.57' 0.49

—0.07 0.33' 0.89

I. Factor loadings >|0.30|.

the three presumed factors, ‘Functional
disability’, would comprise the variables
‘looking after the home’, ‘food’, ‘self-care’,
‘money’, ‘accommodation’, ‘transport’ and
‘telephone’. The second factor, ‘Social lone-
liness’, would comprise ‘company’, ‘day-
time activities’ and ‘psychological distress’,
while ‘sexual expression’, ‘intimate relation-
ships’ and ‘safety to others’ would consti-
tute the third factor, ‘Emotional loneliness’.

To investigate the reliability of these
three factors, the 13 potentially constituting
variables were retained and examined
in another factor analysis, following the
same procedure as in the first analysis.
The variable ‘Information on condition
and treatment’ was not retained because of
the cross-correlations to Factor 1 and
Factor 3, while, at the same time, it was
found to fit neither the concept of func-
tional disability nor emotional loneliness.

The factor loadings and factor correla-
tions following the second factor analysis
are reported in Table 2. The expected three
factors from the first analysis were repli-
cated (RMSEA=0.051). Moderate correla-
tions between ‘Functional disability’ and
‘Social loneliness’ as well as between ‘Social
loneliness’ and ‘Emotional loneliness” were
found, indicating an approximately 20%
shared variance in both cases (Table 3). A
small correlation was also found between
‘Functional disability’ and ‘Emotional lone-
liness’, indicating only 3% shared variance
between the two factors.

The three-factor solution was also sub-
jected to TSLS estimation. The reference
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factor loadings, their standard errors and
associated t-values are reported in Table 4.
All three factors from the promax-rotated
solution were replicated. ‘Functional dis-
ability” was found to comprise ‘looking
after the home’ (as reference variable),
‘food’, ‘self-care’, ‘money’, ‘accommoda-
tion’, ‘transport’ and also ‘telephone’, all
with significant factor loadings. ‘Social
loneliness’ was found to comprise ‘com-
pany’ (as reference variable), ‘daytime
activities” and ‘psychological distress’, also
with significant factor loadings. Likewise,
‘Emotional loneliness’ was found to com-
prise ‘sexual expression’ (as reference
variable), relationships’ and
‘safety to others’, with significant factor
loadings as well.

‘Functional disability’ and ‘Social lone-
liness’ were slightly correlated (about 8%

‘intimate

shared variance), whereas a more notable
correlation between ‘Social loneliness’ and
‘Emotional loneliness’ was found, indicat-
ing a shared variance of about 25%
(Table 5). disability’ and
‘Emotional loneliness’ were not correlated.

‘Functional

Table 3 Factor correlations for analysis shown in
Table 2

Factor | Factor 2 Factor 3
Factor | 1.00
Factor 2 0.47 1.00
Factor 3 0.18 0.44 1.00
507
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Table 4 Reference variable factor loadings of Camberwell Assessment of Need ratings estimated by two-stage least squares (method factor correlations are shown in

Table 5)

Variable Factor |

Functional disability

Factor 2

Social loneliness

Factor 3 Unique variance

Emotional loneliness

Loading s.e. t Loading s.e. t Loading s.e. t
Looking after the home 0.77'2 0.00 0.00 0.41
Food 0.672++* 0.07 10.13 0.18 0.09 2.02 —0.09 007 —1.27 0.46
Self-care 0.55%++* 0.06 8.8l 0.15 0.09 1.71 —0.04 0.07 —0.59 0.64
Money 0.42#¥* 0.07 6.32 0.12 0.10 1.18 0.16 0.08 1.96 0.75
Accommodation 0.432+%* 0.06 6.68 0.09 0.10 0.90 0.11 0.08 1.36 0.77
Transport 0.402%%* 0.06 6.14 0.14 0.10 1.39 0.05 0.08 0.62 0.78
Telephone 0.3 2% 0.07 4.68 —0.13 010 —1.27 0.27** 0.08 3.30 0.88
Company 0.00 0.80'2 0.00 0.37
Daytime activities 0.25%** 0.07 3.74 0.44%%* 0.12 3.64 0.08 0.08 0.95 0.64
Psychological distress 0.02 0.07 0.24 0.45%+  0.10 4.45 —0.05 0.08 —0.65 0.82
Sexual expression 0.00 0.00 0.88'2 0.24
Intimate relationships —0.15%* 0.05 —295 0.22%* 0.08 2.86 0.53%*+ (.08 6.47 0.55
Safety to others 0.14 0.06 2.19 —0.04 010 —037 0.342+  0.09 3.94 0.89

s.e., standard error of estimates.

I. Reference variable coefficient.
2. Factor loading >0.30|.

**P <0.0l, **P <0.00l, two tailed.

The three-factor solution was preserved
in the subsequent principal factor analysis
with promax rotation, both in full sample
analysis and in analyses when the sample
was divided, at random, in halves (data
not shown).

DISCUSSION

The aim of the study was to search
for latent variables in the Camberwell
Assessment of Need. We conducted a max-
imum likelihood factor analysis of the CAN
in a large and diagnostically heterogeneous
sample of out-patients with severe mental
illness. Our sample was similar with regard
to age, gender and diagnostic distributions,
as well as the distribution and level of need,
to those previously reported in studies of
out-patient populations (e.g. Phelan et al,
1995; Issakidis & Teesson, 1999; Arvids-
son, 2001; Hansson et al, 2003). Support
was found for a three-factor model, com-
prising 13 of the 22 variables in the CAN,
with the first factor corresponding to func-
tional disability, and the other two to differ-
ent aspects of social health. The remaining
variables did not load on any factor.

The first factor, labelled ‘Functional
disability’, consisted of ‘looking after the
home’, “food’, ‘self-care’, ‘money’, ‘accom-
modation’, ‘transport’ and ‘telephone’. This
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factor captures difficulties in basic func-
tions and activities in normal living. Func-
tional disability is generally defined as any
difficulty, linked to health conditions, in
conducting activities of daily living (ADL)
(McDowell & Newell, 1996). Activities of
daily living may in its turn be subdivided
into personal ADL, limited to excretion,
cleanliness, feeding, dressing, mobility and
communication, and instrumental ADL,
comprising household activities, mobility
in the wider environment and other basic
activities in independent living (McDowell
& Newell, 1996). The CAN items com-
prised in ‘Functional disability’ seem to be
tapping both aspects of ADL; ‘food’, ‘self-
care’ and ‘telephone’ seem to be related to
central aspects of personal ADL, whereas
‘looking after the home’, ‘money’, ‘accom-
modation’ and ‘transport’ are more related
to aspects of instrumental ADL. These
seven CAN items are also similar to central
items in scales used particularly for measur-
ing ADL (McDowell & Newell, 1996).

The other two factors, ‘Social loneli-
ness’ and ‘Emotional loneliness’, seem to
be tapping two distinct aspects of social
health. Social health has consensually been
defined as:

that dimension of an individual's well-being that
concerns how he gets along with other people,
how other people react to him, and how he
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interacts with social institutions and societal
mores’ (Russell, 1973: p.75).

Thus, broadly defined, social health is
associated with functioning in social roles
and integration in the community, and with
affiliation and close relationships on a
more intimate level. One obvious sign
of problems in either of these aspects of
social health is loneliness. The experience
of loneliness is, however, according to
Weiss (1973), phenomenologically different
depending on whether it is stemming
from social isolation or from emotional
isolation. Whereas social loneliness is a
consequence of the absence of meaningful
friendships, collegial relationships or lin-
kages to other social networks, emotional
loneliness is a result of the absence of
romantic relationships or an intimate
attachment. Symptomatically, social loneli-
ness is often associated with feelings of
boredom, depression,

aimlessness and

Table 5 Factor correlations for analysis shown in
Table 4

Factor | Factor 2 Factor 3
Factor | 1.00
Factor 2 0.27 1.00
Factor 3 —0.04 0.50 1.00
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marginality, whereas emotional loneliness
rather seems to be associated with appre-
hension, a sense of utter aloneness and a
tendency to misinterpret or to exaggerate
the hostile or affectionate intent of others.
This typology of loneliness, first described
by Weiss (1973), has more recently been
supported by a number of studies (e.g.
DiTommaso & Spinner, 1997; Russell et
al, 1984).

The first of the two social health factors
in our study — ‘Social loneliness’ — may be
connected with lack of employment and
few social contacts, which can be regarded
as prominent elements of social isolation. It
is reasonable to assume that problems and
discontentment in these areas might indi-
cate a sense of loneliness consistent with
the construct ‘social loneliness’ in Weiss’s
typology. The inclusion of psychological
distress in this factor is also consistent
with the construct of social loneliness; high
levels of psychological distress, particularly
depression, have been found to be signifi-
cantly associated with social loneliness but
not with emotional loneliness (DiTommaso
& Spinner, 1997).

The second of our two social health fac-
tors was labelled ‘Emotional loneliness’.
Lack of affiliation and intimate relation-
ships are considered by Weiss (1973) to
be the essential elements of emotional isola-
tion leading to emotional loneliness. It
seems reasonable to assume that the three
CAN items ‘sexual expression’, ‘intimate
relationships’ and ‘safety to others’ might
indicate loneliness in this sense.

Several variables did not load on any
of the factors. This was not unexpected,
because the items of the CAN were chosen
to reflect the whole range of problems
encountered by people with severe mental
illness (McCrone et al, 2000). Some might
be more related to features of the service
systems concerned than to the mental
health conditions per se. This might explain
why variables such as ‘information on
condition and treatment’, ‘childcare’ and
‘social benefits’ did not load on factors
related to personal and social functioning.

Neither ‘psychotic
‘safety to self’ were associated with a fac-
tor, which was perhaps more surprising.

symptoms’ nor

In this out-patient population it may not
be useful to rate psychotic symptoms glob-
ally. In fact, symptoms are known to be
highly variable among people with severe
mental illness, both cross-sectionally and
longitudinally (van Os et al, 1999; Ganev,
2000), and there appears to be only a

modest association between current social
dysfunction and the characteristic symp-
toms of psychotic episodes in schizophrenia
(Glynn, 1998). Consequently, it has also
been recommended that social functioning
should be assessed independently from
psychopathology (de Jong et al, 1996).
Our results were to a certain extent in
accordance with the previous study by
Slade et al (1999a) using principal compo-
nent analysis with orthogonal rotation,
but there were also differences. Whereas
our results indicate the presence of not
more than three common factors, Slade et
al found seven principal components,
although only four were found to be inter-
pretable. These four appeared to be asso-
ciated with activities of daily living,
relationships, drug and alcohol problems
and living conditions. The ADL factor in
our study was similar to the corresponding
ADL component in the study by Slade et al,
sharing  the
‘accommodation’ and ‘food’. The two

same  items  except
social health factors found in our study
were also somewhat in accordance with
two components found by Slade et al: the
items ‘daytime activities’ and ‘company’
loaded on the same factor in both studies,
as did ‘sexual expression’ and ‘intimate re-
lationships’. However, in comparison with
the results of Slade et al, we seemed to find
more ‘clean’ and conceptually consistent
factors, which might be due to differences
in methods. Common factor analysis gener-
ally provides a better simple structure and
results that are more easy to interpret than
a principal component analysis, especially
when salient loadings are moderate in value
rather than high (for a review of the aims
and limitations of the different techniques
see Fabrigar et al, 1999).

Because our sample was restricted to
out-patients with severe mental illness, our
findings may not be generalisable to other
patient populations or untreated com-
munity samples. Our study also has other
limitations that should be considered. Some
of the variables had many missing values,
particularly ‘intimate relationships’ and
‘sexual expression’, which were both
related to the emotional loneliness factor.
Multiple imputation of missing data, which
was used to compensate for this, was made
under the assumption that all data were
missing at random. However, there is no
possibility of knowing whether this is true.
Furthermore, the CAN assessments were
made in routine clinical care, with many
different raters. Regardless of any possible
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problems associated with such assessment
conditions, it is a widely used method of
data collection in research on severely men-
tally ill persons, having the advantage of
confidence in long-term patient-staff rela-
tionships and naturalistic clinic conditions.
Our findings may have several clinical
implications. First, although the results con-
firm the rather heterogeneous nature of the
CAN overall, the summary scores of items
corresponding to the more homogeneous
dimensions of functional disability and
social health might be measures that are
more reliable and more sensitive to changes
over time than the standard summary
scores. This must of course be confirmed
in further studies. Second, the three factors
might also have a stronger clinical appeal
than the standard summary scores and
inform the care planning process in a more
meaningful way, although individual needs
also need to be examined along with any
summary score. Finally, since problems in
ADL, social interactions and intimate
relationships call for different forms of
remediation, the factor scores might be
more useful as outcome measures in mental
health rehabilitation programmes than the
standard summary scores seem to be.
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