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� Abstract Background Global assessment of function-
ing, quality of life (QOL) and patient needs have been
discussed as inter-related domains important for care
planning and outcome assessment in care for the se-
verely mentally ill. The study was conducted to in-
vestigate relationships of functioning level, subjective
QOL and unmet needs in a cross-sectional study of 404
patients with schizophrenia spectrum disorders in five
European centres with a focus on the patient group
with low function scores. Methods Patient groups with
low, medium and high function scores were compared
with regard to subjective QOL and unmet needs. QOL
variability was assessed in subgroups according to
function scores. Regression analyses were used to ex-
amine the impact of illness-related and other unmet
patient needs on QOL. The influence of individual

needs in the low and medium/high function score
subgroup was compared. Results QOL increased and
unmet needs decreased from the low to high function
score subgroup. There was greater QOL variability in
patients with low function scores compared to those
with medium and high function scores, with some low-
function score patients having relatively high QOL. In
the low function score subgroup, both illness-related
and other needs had an impact on QOL, whereas non-
illness needs influenced QOL in medium and high
function score patients. Conclusion Scores of function-
ing level, in people with schizophrenia spectrum dis-
orders, are related to QOL in a complex way, and types
of unmet need impinge on the relationship. In order to
improve QOL in people with low function scores, both
illness-related and other needs should be met.

� Key words patient needs – quality of life – (level of)
functioning – outcome assessment – schizophrenia

Introduction

The improvement of subjective quality of life (QOL) is
regarded as a key challenge in providing mental health
care for people with severe mental illness (SMI), in
particular for those with very low scores on global
functioning scales [18, 19]. To accomplish this target, it
is necessary to understand what particular type of care
persons with severe functional impairment due to
mental illness require, and whether mental health
services are suited to provide it. Currently, however,
the interrelations between levels of functioning, sub-
jective QOL and mental health care needs are not fully
understood.

While Gaite et al. [12] found that the level of func-
tioning as measured by the DSM-III Axis 5 Global
Assessment of Functioning (GAF) scale was positively
related to subjective QOL when used as a single pre-
dictor, the relationship disappeared when other clinical
variables were included in the regression model. Sim-SP
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ilarly, the authors of the UK 700 study discovered that
functional disability as assessed by the Disability
Assessment Scale (DAS) had a negative impact on sub-
jective QOL when only social variables were included
in data analysis, but the relationship disappeared when
the severity of psychopathological symptoms was added
to the regression equation [29]. In a regression model,
Ruggeri et al. [25, 26] found that friction with social
contacts was the only DAS subscale associated with
more than one QOL domain. In a longitudinal study,
Kilian et al. [16] found a cross-sectional but no lon-
gitudinal positive effect of general functioning assessed
by the GAF on subjective QOL. In contrast, met and
unmet needs for care were found to be negatively
related to subjective QOL in all of the few studies
published so far. In the UK 700 trial, patients’ unmet
basic, social and functioning needs were the strongest
single predictors of subjective QOL [29]. Wiersma and
Busschbach [30] found the number of needs and QOL
to be negatively correlated, and the same applied to
patient satisfaction. Hansson et al. [13] also detected a
strong negative relationship between unmet need and
QOL (in all QOL domains), and this relationship was
strongest for subjective QOL.

In order to better understand the unclear relation-
ship between functioning level and subjective QOL on
one hand, and the clear negative QOL impact of needs
for care on the other, reference to more generic QOL
findings in persons with SMI may be helpful. Many
studies on the QOL of persons with psychiatric dis-
orders have reported that objective indicators of QOL
and subjective QOL are only poorly related [3, 4, 22, 23,
25, 26, 28, 31]. In discussing this finding, some authors
suggested that the subjective evaluation of objective
living conditions is influenced by processes of human
adaptation [2, 14, 31]. Results presented by Franz et al.
[9, 10] confirm the role of adaptation processes par-
ticularly in deprived living situations. In one study
they found that long-stay in-patients with SMI tended
to compare their living conditions mainly with those of
other inmates, whereas short-stay in-patients compared
their living conditions mainly with healthy people [9].
As a consequence of their “upward” comparisons,
short-stay patients assessed their subjective QOL
worse than long-stay in-patients who made internal or
“downward” comparisons. In a further quasi-experi-
mental study including long-stay patients with SMI,
Franz et al. [10] discovered that while a sudden de-
crease in objective QOL caused a short-term decrease
in subjective QOL most of the study participants re-
gained their former QOL level after a short period.

Against the background of these findings, it can be
suspected that the relationship between level of func-
tioning, needs for care and subjective QOL is mediated
by processes of adaptation. Needs for mental health
care can be regarded as being caused by functional
impairment, but patient needs may vary at different
levels of functioning due to adaptation processes. As a
consequence, the needs and components of care which

are relevant for subjective QOL could differ between
patients with low scores on functioning scales and
those with higher functioning scores.

In order to improve the understanding of the rela-
tionships between functioning levels, needs for care
and subjective QOL this paper will address the fol-
lowing research questions:

1. How do patient subgroups with high, medium and
low functioning scores differ with respect to their
QOL appraisal, in terms of both QOL level and QOL
variability?

2. How do patients with low scores on functioning
scales differ from subgroups with medium and high
functioning scores with respect to the association of
QOL with specific types of need?

Materials and methods

The EU-funded EPSILON study was conducted with the following
aims: (1) to develop research instruments applicable in different
European countries, and (2) to develop a cross-sectional description
of care for people with schizophrenia and schizophrenia spectrum
disorders in five European sites. It was performed in community
mental health services for catchment areas in Amsterdam, Copen-
hagen, London, Santander and Verona. Mental health services in the
sites, patient recruitment and study methodology have been de-
scribed elsewhere [5–7, 27].

� Patient sample

A total of 404 patients were recruited, and all patients suffered from a
severe mental disorder with ICD-10 diagnoses ranging from F20 to
F25. The majority of patients were male, mean age was 42 years, 65%
of patients were single, and there were substantial differences in
terms of ethnicity (white European 54–100%), living situation (living
alone 7–65%), and occupational status (unemployed 57–92%) across
the sites. The average GAF score was 57.3 [17].

� Instruments

To assess functioning, the Global Assessment of Functioning scale
was used [1]. To assess QOL, we used the Lancashire Quality of Life
Profile–European Version (LQoLP-EU), which is focused on satis-
faction with life in different life domains on a 7-point Likert scale
ranging from ‘can’t be better’ (rating of 7) to ‘can’t be worse’) (rating
of 1) [11]. In addition to the life domain scores (which can be
averaged to produce a single score), there is also a two-item global
well being question. The Camberwell Assessment of Need–European
Version (CAN-EU) was used to assess (met and) unmet patient needs
[20].

� Statistical methods

GAF scores were categorised into three severity levels: low (≤50),
medium (51–70) and high (>71) [24]. Average domain-specific QOL,
defined as the average of domain scores of the LQoLP-EU, was
analysed in terms of unmet needs. These were divided into two
groups: mental illness-related (symptoms, psychological distress,
treatment information, safety to self, safety to others, alcohol and
drugs), and non-illness related needs (all 15 others). These two
groups of needs were used as potential explanatory variables in
regressions with the average domain QOL measure as dependent
variable and controlling for centre. Interactions between the GAF
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score level (low, medium, high) and types of need were also tested to
assess whether different models applied to patients at different levels
of functioning scores. The models were refitted controlling for length
of illness in case this would turn out to be a confounding factor.
Other characteristics of the three subgroups according to GAF (low,
medium, high) were compared using regression (linear regressions,
and multiple and binary logistic regressions), both unadjusted and
adjusted for centre. Risk ratios for individual unmet needs (com-
paring the low to the combined medium and high functioning
groups) were estimated. SPSS version 11 and STATA version 8 were
used for the analyses.

Results

� Overall comparisons between subgroups based
on global function scores

Table 1 describes the subgroups with low, medium and
high functioning (GAF) scores in terms of socio-
demographic variables, age, QOL, and needs. When the
analyses were adjusted for centre effects, the function-
ing subgroups differed (1) in terms of living situation
(more living alone, and fewer with spouse in the group
with low function scores), and (2) in terms of occu-
pational status (more patients being unemployed in

the group with low function scores). Both average
domain-specific QOL and Global Well Being scores
increased steadily from the group with low function
scores to that with high function scores. However, the
standard deviations declined, significantly in the case
of Global Well Being, P<0.001 for test of differences
in standard deviations, ‘low functioning’ group com-
pared to the other two, P=0.001 comparing ‘low’ to
‘medium’ group). The group with low function scores
had a relatively wide spread of global well being: while
some individuals in this group report a very much
worse QOL than average, there is also a proportion of
individuals with relatively high QOL.

Unmet needs decreased throughout the functioning
groups from low to high, both for illness and non-
illness needs. These two types of need were correlated
with each other (r=0.36, P<0.001; r=0.280, P<0.001 con-
trolling for functioning group). In the ‘low’ functioning
group, 18% had no needs and 48% at least one of each
type of need. In the ‘medium’ group, 30% had no needs
and 24% had at least one of each type of need; in the
‘high’ functioning group, 64 and 8% had at least one of
each type of need.

Table 1 Sample characteristics by
level of functioning scores Patients with low

function scores GAF
≤50 (N=129)

Patients with medium
function scores GAF
51–70 (N=192)

Patients with high
function scores GAF
≥71 (N=83)

P P
adjusted
for
centren (%) n (%) n (%)

Gender
Male 79 (61%) 109 (57%) 44 (53%) 0.481 0.500
Marital status
Single 88 (68%) 129 (67%) 27 (54%)
Married 14 (11%) 33 (17%) 20 (24%)
Other 27 (21%) 24 (16%) 18 (22%) 0.067 0.066
Ethnicity
White European 109 (85%) 159 (83%) 75 (90%) 0.272 0.726
Living situation
Alone 46 (36%) 58 (30%) 18 (22%)
With spouse 13 (10%) 30 (16%) 26 (31%)
With relatives 51 (40%) 72 (37%) 33 (40%)
Other 19 (15%) 32 (17%) 6 (7%) 0.002 0.014
Occupation
Employed/student 10 (8%) 25 (13%) 33 (40%)
Sheltered work 5 (4%) 8 (4%) 2 (2%)
Unemployed/pension 105 (81%) 140 (73%) 36 (43%)
Household chores 9 (7%) 19 (10%) 14 (14%) <0.001 <0.001
Centre
Amsterdam 22 (11%) 31(19%) 8 (12%) 0.002 na
Copenhagen 24 (22%) 18 (9%) 10 (9%)
London 17 (16%) 55 (29%) 12 (11%)
Santander 29 (26%) 41 (21%) 30 (36%)
Verona 37 (28%) 47 (22%) 23 (30%)

Mean (SD) Mean (SD) Mean (SD)
Age 41.7 (11.2) 41.5 (11.4) 40.0 (10.4) 0.909 0.820
Length of illness (years) 15.4 (10.4) 13.5 (9.7) 12.2 (8.8) 0.064 0.034
Average domain-specific QOL
range

4.43 (0.77) 2.49–7 4.66 (0.72) 2.67–6.51 5.08 (0.68) 3.76–6.96 <0.001 <0.001

Global Well-being QOL range 3.84 (1.55) 1–7 4.42 (1.18) 1.5–6.5 5.06 (0.97) 2–7 <0.001 <0.001
Total unmet needs, max 22 2.78 (2.26) 1.59 (1.59) 0.64 (1.26) <0.001 <0.001
Illness needs (unmet), max 7 1.00 (1.07) 0.47 (0.70) 0.30 (0.64) <0.001 <0.001
Other needs (unmet), max 15 1.77 (1.70) 1.11 (1.70) 0.34 (0.77) <0.001 <0.001

QOL Quality of life

630



� Association between quality of life and unmet
needs by subgroup based on function scores

Average domain-specific QOL was used as the depen-
dent variable in regression analyses. Totals of unmet
(illness and non-illness) needs were used as potential
explanatory variables in regressions, controlling for
centre, and regressions were fitted for each of the three
subgroups according to functioning scores. In a global
model based on the whole sample, the P for the
interaction between type of need and low GAF cate-
gory vs medium/high GAF category was 0.78 for illness
needs, and 0.026 for other needs. The models were
refitted for each GAF category separately (Table 2). The
beta weights for illness needs decreased from the low
to high function score subgroups, whereas the opposite
was true for non-illness needs. In the low function
score subgroup, there was a smaller difference between
the betas for illness and other needs, and the un-
standardised coefficients were almost the same (and
both types of need were significant). For the medium
function score and high function score groups, on the
other hand, the illness needs had a relatively low asso-
ciation with QOL compared to other needs.

The mean lengths of illness differed significantly
between the functioning groups (see Table 1). However,
quality of life was only weakly (negatively) correlated
with length of illness (r=0.1, P=0.056). When length of
illness was included in the above regressions, the re-
sults were very little changed and showed the same
progression from illness to non-illness needs as with
the better functioning groups.

� Specific quality of life domains and function
score level

Domain-specific QOL was classified as low vs medium/
high at 4.3 (the lowest QOL tertile from the average
domain-specific QOL rating). In the high function
score group, no individual QOL domain was rated
lower than this. In the medium function score group
work and finance were rated lower than this level, and
in the low function score group, ratings for four do-

mains (work, finance, health and social) were in the
low QOL range.

� Specific types of unmet need and function score
level

Table 3 shows the complete list of unmet needs by low
and medium/high function score groups combined,
ordered according to the most commonly reported
needs in the group with low GAF scores. Unmet needs
that were significantly more common among the low
function score group are shown in bold, and those
needs significantly associated with QOL in the low
function score group are also indicated by superscripts
(see footnotes). The individual unmet needs that were
significantly associated with QOL for the low function
score group were as follows: psychotic symptoms,
daytime activities, information, benefits and self-harm;
psychological distress and food were also associated at
a borderline level of significance.

Discussion

In this cross-national study, QOL improved from the
subgroup with low global function scores to that with
high GAF scores. In the low function score group a
marked QOL variability was found, especially in Global
Wellbeing, with some patients having very QOL low
and others having reasonably high QOL (question 1).
The association with QOL was strong for both illness
and non-illness related needs in the low function score
subgroup, whereas only non-illness related needs were
associated with QOL in the intermediate and high
function score subgroup (question 2). The number of
QOL domains that were below a cut-off level increased
in the low function score subgroup and included health
and social domains as well as work and finance.

There is a group of specific unmet needs that are (1)
more common among the group with low function
scores than among patients with higher function
scores, and that are (2) associated with QOL in the
low function score group. These are illness-related

Table 2 Regressions of QOL on (unmet) illness and non-illness needs by group according to function scores

Average domain-specific QOL B 95% CI P β

Low function scores GAF ≤50 Illness needs −0.12 −0.25 to −0.01 0.038 −0.18
Non-illness needs −0.11 −0.19 to −0.03 0.004 −0.25

Medium function scores GAF 50–70 Illness needs −0.09 −0.22 to 0.03 0.143 −0.09
Non-illness needs −0.21 −0.29 to −0.14 <0.001 −0.38

High function scores GAF >70 Illness needs −0.02 −0.30 to 0.26 0.885 −0.02
Non-illness needs −0.35 −0.58 to −0.11 0.004 −0.39

Domains in average domain-specific QOL. Employment status: pleasure got at home, Pleasure got outside home, Pleasure got from radio or TV; Religious faith: frequency
of services; How well-off: money for enjoyment, Living arrangements; Amount of independence: amount of influence; Living with the people: amount of privacy,
Prospect of living here; Personal safety: neighbourhood safety; Family in general: amount of contact with relatives, Getting on with others, Number of friends; General
health: how often seeing a doctor
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needs (symptoms, distress, self-harm and information
about treatment) and a few non-illness needs (daytime
activities, benefits and food) (question 2). In other
words, both illness needs and basic non-illness needs
appear to be important in understanding QOL among
patients with low function scores, and this finding is
helpful in identifying priorities for care in this patient
subgroup.

� Limitations and strengths

The many variables involved may have led to a prob-
lem of multiple testing. For this reason, the analysis has
first considered only two concepts (total illness needs
and total non-illness needs). The findings regarding
individual needs and QOL domains are thus explor-
atory and serve to expand on the conclusions from the
initial analysis. P values for these are indicative of
associations for which there is most evidence in this
study sample. On the other hand, this is one of a small
number of cross-national studies of care for people
with schizophrenia, and there are few patient samples
of this size studied with research instruments which
were translated, back-translated and validated for use
in the respective countries [8]. Another limitation to be
borne in mind is the cross-sectional design of the
EPSILON study.

� Suggestions for further work

The present study had a cross-sectional design; ideally,
a longitudinal design would lead to more clear-cut
conclusions. However, study results can be used to
suggest areas for further research. The specific unmet
needs that are particularly associated with the group
with low function scores can be linked to QOL do-
mains: psychotic symptoms, psychological distress,
information about treatment, self-harm and physical
health (health domain); daytime activities and com-
pany (social domain); benefits, money and, perhaps
more tenuously, food (finance domain). While the
study of these associations is beyond the scope of the
EPSILON study (in terms of study scope and sample
size), it could be achieved by studies providing targeted
interventions for patients with very low function scores
and assessing these against improvements in the rel-
evant QOL domains.

If, in a sample of people with SMI, some or all illness
needs could be met among those patients with low
function scores, one might hope to observe prospec-
tively an improvement in QOL, with the health domain
in particular improving. Introducing information about
treatment or measures to alleviate psychological dis-
tress might improve QOL without affecting the level of
functioning. Future studies should also deal with the
problem that concepts used in such studies (e.g., QOL
or needs) may not be sufficiently distinct to avoid
circular reasoning [21].

Table 3 Individual unmet needs at
low and medium/high levels of func-
tion scores

CAN
number

Unmet need (P<0.05 for
relative prevalence in low
function score group in
bold)

Proportion in low
function score
group (%) [max
n=128]

Proportion in medium
and high function score
groups (%) [max
n=274]

Risk ratio
(low: med/
high)

95% CI P

7 Psychotic symptomsa 37 11 3.24 2.13–4.85 <0.001
5 Daytime activitiesa 34 14 2.60 1.79–3.78 <0.001
14 Company 33 15 2.23 1.53–3.26 <0.001
9 Psychological distressb 29 11 2.59 1.68–4.00 <0.001
8 Informationa 20 12 1.66 1.03–2.66 0.037
15 Intimate relationships 18 13 1.38 0.83–2.23 0.211
22 Benefitsa 17 5 3.90 1.81–6.74 <0.001
21 Money 13 6 2.47 1.26–4.74 0.007
16 Sexual expression 13 10 1.23 0.68–2.22 0.500
10 Self Harma 11 3 4.33 1.79–10.7 <0.001
2 Foodb 10 1 9.27 2.69–31.98 <0.001
20 Transport 9 5 1.84 0.87–3.85 0.105
6 Physical health 9 3 2.62 1.11–6.16 0.023
4 Self care 5 1 3.21 0.92–11.18 0.053
3 Looking after the home 5 2 2.11 0.70–6.45 0.177
17 Childcare 4 4 1.00 0.36–2.82 0.993
19 Phone 3 2 1.72 047–6.30 0.408
18 Education 3 4 0.78 0.25–2.41 0.666
13 Drugs 2 2 1.07 0.27–4.23 0.918
1 Accommodation 2 3 0.71 0.20–2.59 0.601
12 Alcohol 2 2 1.07 0.20–5.79 0.933
11 Harm to others 2 1 1.07 0.20–5.77 0.937

a P<0.05 for association with quality of life
b 0.05<P<0.1 for association with quality of life
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� Importance of illness needs in the patient group
with low function scores

Differential effects of types of need on QOL according
to the functioning level, with both illness and non-
illness needs being important in low function score
patients and non-illness needs impinging more in pa-
tients with high function scores, may reflect a shift in
the patient perspective on the relative importance of
core needs depending on his/her functioning level.
Kemmler et al. [15] found psychiatric symptom levels
to correlate negatively with subjective QOL among pa-
tients with a low to medium level of psychopatholog-
ical impairment. In those with high symptom levels
there was a trend towards higher subjective QOL rat-
ings, and patients with very marked negative symp-
toms also had higher QOL levels. This type of finding
could be due to adaptation processes with regard to
QOL occurring in some patients with low function
scores. The present study, being cross-sectional, can-
not address the issue of adaptation processes in QOL
appraisal by patients with SMI. However, the finding of
relatively high QOL ratings in some patients with low
function scores is compatible with adaptation pro-
cesses occurring in some members of this subgroup.

� Implications for clinicians

In this study illness needs were found, in general, to
have a strong impact on QOL in patients with low
function scores, whereas non-illness needs contributed
relatively more to QOL in the patient group with high
function scores. Illness needs included ‘psychotic symp-
toms’, ‘psychological distress’, ‘information about
treatment’, ‘safety to self and others’, and ‘alcohol
and drugs’, whereas non-illness needs included all 15
other needs assessed by the CAN. In an intuitive model
severe illness would imply high levels of suffering and
distress, and the condition would require much of the
attention of an individual suffering from the condition.
Our findings suggest that the weight of directly illness-
related needs declines relative to other needs as the
level of functioning improves. The individual non-
illness related needs that were found to be relevant in
the low function score group were of a very basic type,
and could be partially met, for instance, by providing
more day-care facilities providing company, activities
and food. In designing a service for people with
schizophrenia with low function scores, one should
therefore take into account a wide range of illness and
non-illness needs. In planning adequate mental health
services, it should also be borne in mind that the em-
phasis may shift from illness-related needs to a wider
range of social, financial and other daily life needs as
the functioning level of those suffering from SMI
improves.
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