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Abstract

Purpose Subjective quality of life (SQOL) is an estab-
lished patient-reported outcome in the evaluation of treat-
ments for psychosis. The use of SQOL measures in the
presence of psychiatric symptoms and cognitive deficits
has been questioned. However, there is little evidence on
whether items function differently as indicators of SQOL
in psychotic patients with different levels of symptoms and
deficits. Substantial differential item functioning (DIF)
would, indeed, challenge the validity of established mea-
sures. We aimed to investigate the validity of a widely used
measure of subjective quality of life (SQOL), i.e., the
Lancashire Quality of Life Profile (LQOLP), in the pres-
ence of cognitive deficits and psychiatric symptoms in
patients with severe and enduring psychosis.

Method We analysed SQOL ratings of 690 psychotic
patients on the LQOLP using item response modelling to
detect differential item functioning (DIF) attributable to
psychiatric symptoms and cognitive deficits.
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Results Patients with more severe general psychopathol-
ogy were less likely to rate their ‘personal safety’ posi-
tively (OR .96, 95% CI .93-.99). More severely depressed
patients were less likely to endorse positive ‘life as a
whole’ (OR .93, 95% CI .89-.98) and ‘mental health’ (OR
.93, 95% CI .91-.97) ratings. There was no DIF attributable
to cognitive deficits.

Conclusions The findings suggest that the validity of the
LQOLP in psychotic patients may be impaired by DIF due
to psychopathology, although the magnitude of effects is
unlikely to be of clinical significance. The validity appears
not to be compromised by cognitive deficits.

Keywords Quality of life - Patient-reported outcomes -
Psychosis - Validity - Differential item functioning - Item
response theory

Introduction

Subjective quality of life (SQOL) is an established patient-
reported outcome (PRO) in the evaluation of treatment for
patients with psychosis [1]. Self-report instruments are
widely used to measure SQOL as a multi-domain concept
using a conceptual framework, in which items (e.g. satis-
faction with physical health) are grouped within domains
(e.g. health), and domains within a more general SQOL
concept [2, 3]. Both research studies and service providers
now extensively draw on SQOL to assess treatment bene-
fits for patients [4-7].

Cognitive deficits are increasingly considered as an
important characteristic of psychosis [8]. There is, more-
over, evidence that symptom profiles of patients with
psychosis partition into positive and negative syndromes
and, more recently, syndromes of disorganization, mania,
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and depression [9—12]. Numerous studies have reported
that both cognitive deficits [13—15] and psychiatric symp-
toms [16, 17] are associated with SQOL ratings. This has
led several researchers to question the use of self-report
measures of quality of life in the presence of psychiatric
symptoms and cognitive deficits [18-21], with some pro-
posing to entirely discard them [22-24]. Most concerns
relate to affective and cognitive bias of subjective ratings.
Katschnig [20] suggested that an ‘affective fallacy’ may
contaminate ratings, so that depressed patients would
consistently rate their life satisfaction as worse than it
would appear for an independent observer. Atkinson et al.
[18] proposed that emotional withdrawal and affective
blunting may lead to higher SQOL ratings, as these
symptoms may minimize the impact of illness-related
dysfunction on subjective ratings of various life domains.
Moreover, it has been suggested that subjective ratings
might simply be wrong as patients may be unable to assess
their life situation due to cognitive deficits [20]. In contrast,
proponents of subjective measures emphasized that
understanding the unique perspectives of psychotic patients
is important, as it reflects their role as active partners rather
than passive recipients of treatment [25-27]. In any case,
potential problems in the measurement of SQOL in this
patient group remain a challenge for psychosis research.

There is, however, only limited evidence on whether
symptoms and cognitive deficits bias ratings at an item level
[28, 29], that is, little is known as to whether items function
differently as indicators of SQOL in patients with different
levels of symptoms and deficits. For instance, patients with
the same SQOL but varying levels of psychiatric symptoms
or cognitive deficits may differ in endorsing lower or higher
ratings on a SQOL item. Indeed, the presence of substantial
differential item functioning (DIF) may pose a threat to the
validity of SQOL measures. Specifically, it may impair their
structural validity, i.e., the extent to which SQOL scores are
an adequate reflection of the outcome to be measured [30],
and therefore, represents an important source of evidence
that may inform the use and development of SQOL measures
in psychotic patients. Given the inverse relationship between
psychiatric symptoms and SQOL that has been previously
found by meta- and pooled analyses in patients with psy-
chosis [16, 17], it is attractive to hypothesize that patients
with the same SQOL but more severe symptoms are more
likely to endorse more negative item responses on their
satisfaction with life in general and specific life domains.
Similarly, as previous studies have reported cognitive per-
formance to be inversely related to SQOL in psychotic
patients [13—15], it may be speculated that patients with
lower cognitive performance (i.e. more deficits) are more
likely to endorse higher SQOL ratings.

The Lancashire Quality of Life Profile (LQOLP) [31] is
a widely used measure to assess SQOL in patients with
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severe and enduring psychosis in mental health service
research in Europe [17, 32]. The psychometric properties
of the LQOLP have been examined in a number of studies,
based on principles of classical test theory [31-34].
Although widely used in psychotic patients, there is no
evidence from item response model analysis on whether
LQOLP ratings are affected by DIF due to psychiatric
symptoms and cognitive deficits.

While evidence on DIF in PRO measures is emerging in
various medical disorders [29, 35], there have been only a
few studies considering this in psychiatric disorders [36, 37],
fewer still in psychosis [5]. Psychiatric symptoms and cog-
nitive deficits may bias the measurement of SQOL, but this
has yet to be tested. We aimed to detect any DIF in SQOL
ratings of patients with severe and enduring psychosis on a
widely used measure of SQOL (i.e. the LQOLP) that can be
attributed to psychiatric symptoms and cognitive deficits.

Method
Sample

We analysed data from the UK700 study [38], a multi-
centre randomized controlled trial comparing the effect of
intensive case management (defined as smaller case-load
size) in patients with severe and enduring psychosis. The
data presented here are the SQOL assessments made at
baseline. Patients were recruited from four inner-city
mental health services in London and Manchester (UK).
Approval for the study was obtained from the four local
ethics committees and performed in accordance with the
ethical standards laid down in the 1964 Declaration of
Helsinki. The following inclusion criteria were used: (1) A
primary diagnosis of psychosis according to the Research
Diagnostic Criteria [39], (2) aged between 16 and 65 years,
(3) hospitalized for psychotic symptoms at least twice
within the past 2 years, (4) no obvious organic brain
damage, (5) no primary diagnosis of substance abuse.
During the study period, 708 patients were recruited from
the four centres. Of these, 690 patients completed the
questions on SQOL at baseline and were included into the
current study. More detailed information on the UK700
study is available in Burns et al. [38].

Measures

Socio-demographic variables including age, gender, eth-
nicity, and duration of illness were collected from patients
and case notes.

SQOL was measured using the LQOLP [31]. The LQOLP
was based on Lehman’s approach, operationalizing SQOL as
satisfaction with life in general and in major life domains [2].
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The LQOLP contains 24 items on patients’ satisfaction with
life in general and the following nine life domains: work,
finances, social relations, leisure, living situation, safety,
family relations, religion, and health. Each item is rated on a
7-point Life Satisfaction Scale (LSS).

General psychopathology was assessed using the Com-
prehensive Psychiatric Rating Scale (CPRS) [40], which
rates the severity of 65 items of psychopathology over the
preceding week on a 0-3 scale. Subscale scores for depres-
sion [Montgomery-Asberg Depression Rating Scale
(MADRS)] [41] and positive symptoms were derived from
the CPRS. Negative symptoms were measured on the Scale
for the Assessment of Negative Symptoms (SANS) [42],
which contains 24 items assessed over the same time frame as
the CPRS. Higher (continuous) total CPRS, MADRS, or
SANS scores indicate more severe symptomatology [40—42].

The National Adult Reading Test (NART) was used to
measure premorbid intelligence [43]. The NART is an oral
reading test consisting of 50 short and irregular words. Test
performance has been reported to be relatively resistant to
psychiatric disorder [44]. The NART error score converts
into an estimate of pre-morbid fullscale, verbal, and per-
formance 1Q.

The Trail Making Test (TMT) was used to assess pro-
cessing speed during attention and memory [45, 46]. The
TMT consists of two parts, TMT-A and TMT-B. Task
requirement for the TMT-A is to draw lines sequentially
connecting 25 encircled numbers on a sheet of paper. TMT-B
requires an individual to alternate between numbers and
letters (e.g. 1, A, 2, B, 3, C, etc.). The score on each part is the
time spent to complete the task. While TMT-A assesses right
hemisphere integrity including visual scanning and spatial
skills, TMT-B reflects left hemisphere function including
direction of behaviour according to a complex plan as well as
language and symbol manipulation.

Statistical analysis

To detect DIF attributable to psychiatric symptoms and
cognitive deficits, analyses based on item response mod-
elling were performed in MPlus, Version 5.2 [47], using
multiple indicator multiple cause (MIMIC) models [48—
50]. In line with Woods [50], the distinguishing feature of
MIMIC models is that at least one observed variable, or
covariate, predicts a latent variable. In order to detect DIF,
MIMIC models additionally include an effect of a covariate
on an item response [50]. There is good evidence on the
equivalence of MIMIC models and DIF analysis in the IRT
framework [51, 52]. MIMIC models offer a number of
advantages over other approaches for detecting DIF [50].
These include the use of continuous covariates as well as
the test of a direct effect of the covariate on the latent factor
in the context of multidimensional models including the

bifactor model [37, 51, 52]. As both cognitive deficits and
psychiatric symptoms are most commonly operationalized
as continuous variables and the LQOLP purports to mea-
sure SQOL as a multidomain concepts, MIMIC models
were preferred over other techniques.

In line with Yang et al. [37], model estimation used both
the robust weighted least squares means and variance
adjusted estimator (WLSMV) and the full information
maximum likelihood estimator with robust standard errors
(MLR). Both WLSMYV and MLR estimators return coeffi-
cients equivalent to item response theory (IRT) parameters
extended to polytomous items. The two methods were
employed to utilize their respective advantages for
detecting DIF, that is, the WLSMV estimator and its fit
statistics offer the advantage that convenient and efficient
model building procedures have been delineated for the
purpose of detecting DIF [37, 47-50]. By comparison,
Yang et al. [37] noted that the MLR estimator offers the
advantage of expressing regression coefficients as odds
ratios as a basis for assessing the magnitude of DIF [50].
Data were assumed to be missing at random, which
allowed for inclusion of the full sample using WLSMV and
MLR estimators.

For models estimated using WLSMV, model fit was
assessed using the root mean square error of approximation
(RMSEA), comparative fit index (CFI), and Tucker Lewis
index (TLI) [53-55]. A good model fit is generally indi-
cated by a low RMSEA (below .10 for acceptable and
below .05 for very good fit) and a high comparative fit
index (CFI) and Tucker Lewis index (TLI) (above .90 for
acceptable and above .95 for very good fit) [51]. Overall fit
of models estimated using MLR was examined using the
log-likelihood, the Bayesian information criterion (BIC),
and the Akaike information criterion (AIC) [56]. For these
indices, lower values than for the comparison model indi-
cate better model fit [57].

To establish the best fitting measurement model as a basis
for performing DIF analysis, a unidimensional model with
one general SQOL factor was compared with a bifactor
model with one general SQOL factor and eight uncorrelated
domain factors. The bifactor model recognizes that item
responses depend both on a single general SQOL factor that
explains covariance among all item responses and, inde-
pendently, on domain factors that only account for responses
to items of particular life domains [58—62]. Good evidence
has been found for the bifactor model for Lehman’s [63]
Quality of Life Interview from which the LQOLP has been
developed [59]. This model was compared with a standard
unidimensional model to test the uni-versus multidimen-
sional structure of the LQOLP item response data. Stan-
dardized factor loadings were computed to investigate the
discriminative ability of items. In line with Reise et al. [62],
factor loadings in the unidimensional model were compared
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with those in the bifactor model to examine the amount of
distortion that may occur when unidimensional models are fit
to multidimensional data.

MIMIC models, in their extension to bifactor item
response models by Yang et al. [37], were estimated to
detect DIF using a stepwise model building procedure
based on WLSMV [37, 52, 57]. First of all, general and
specific effects of symptoms and cognitive deficits on
latent general and domain factors were included into the
model. Analyses were then adjusted for potential con-
founders previously found to be important for SQOL, i.e.,
age, gender, ethnicity, length of illness, and diagnosis [17,
64]. To detect DIF, modification indices (MI) were
inspected to identify DIF effects of symptoms and deficits
on item responses that, if freely estimated, would signifi-
cantly improve model fit as indicated by a MI above 3.84.
This step in the analysis involved a forward stepwise
procedure to identify regression effects with the largest MI
and, subsequently, freely estimating the parameter for this
effect that had been constrained to be zero in the baseline
model. A robust 7> model difference test was conducted to
examine the statistical significance of DIF effects. The
forward stepwise procedure continued until no significant
effect was found [37, 57]. In a last step, the final model was
re-estimated using MLR to obtain proportional odds ratios
(ORs) as a basis for assessing the magnitude of DIF effects
[37, 57, 65, 66]. In this model, a proportional OR of 2.0 is
interpreted such that for a one unit increase in the inde-
pendent variable (e.g. psychiatric symptoms or cognitive
deficits), the odds of endorsing, e.g., the lowest (a rating of
1 = ‘couldn’t be worse’” on the LQOLP) versus all higher
categories (e.g. ratings of 2 ‘displeased’ to 7 = ‘couldn’t
be better’ on the LQOLP) of the item affected by DIF is 2.0
times greater, as is the odds of endorsing the next lowest
category (e.g. a rating of 2 = ‘displeased’ on the LQOLP)
versus all higher categories (e.g. ratings of 3 = ‘mostly
dissatisfied’ to 7 ‘could not be better’ on the LQOLP). In
line with Cole et al. [65], the magnitude was considered as
large if proportional ORs were <.5 or >2.0. The impact of
DIF effects was examined comparing the association of
psychiatric symptoms and cognitive deficits with underly-
ing SQOL (i.e. general and domain factors) before and
after adjustment for DIF [66]. The magnitude and impact
of DIF effects was used as a basis for assessing the clinical
significance of findings [37, 65, 66].

Results
Basic sample characteristics

Basic sample characteristics are summarized in Table 1.
The mean age of patients was 38.3 years. Patients were
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Table 1 Basic socio-demographic and clinical characteristics at
baseline

Total UK700
sample (n = 690)

Age (years), mean (SD) 38.3 (11.6)
Gender, n (%)
Male 395 (57.2)
Female 295 (42.3)
Ethnicity, n (%)
White 361 (52.3)
African Caribbean 190 (27.5)
Other 139 (20.2)
Duration of illness (years)?, mean (SD) 12.5 (9.7)
Diagnosis, n (%)
Schizophrenia 260 (37.7)
Unspecified functional psychosis 345 (49.1)
Affective disorder 50 (7.3)
Other non-organic psychotic disorder 41 (5.9)
General psychopathology (CPRS)®, mean (SD) 16.6 (12.4)
Depressive symptoms (MADRS)® 10.1 (8.5)
Positive symptoms (CPRS)® 43 (5.1)
Negative symptoms (SANS) 18.9 (.93)
NART fullscale IQY, mean (SD) 106.5 (10.5)
NART verbal IQd, mean (SD) 105.4 (11.6)
NART performance 1QY, mean (SD) 106.9 (8.2)
TMT-A completion times (seconds), 52.7 (26.7)
geometric mean (SD)
TMT-B completion times (seconds)f, 106.0 (50.7)
geometric mean (SD)
Treatment group
Intensive case management 341 (49.4)
Standard case management 349 (50.6)

CPRS comprehensive psychiatric rating scale, MADRS Montgomery-
Asberg depression rating scale, SANS scale for the assessment of
negative symptoms, NART national adult reading test, TMT-A trail
making test, part A, TMT-B trail making test, part B

Missing values: * 2, ® 34, © 1, ¢ 108, © 94, f 255

predominantly male and of White ethnicity with a long
history of illness. Most patients had a diagnosis of
schizophrenia or schizoaffective disorder. Mean CPRS
scores indicated that patients were moderately to severely
ill. The mean premorbid IQ score of patients was 106.5,
and geometric mean completion times of TMT-A and
TMT-B were 52.7 and 106.0, respectively.

Dimensional structure of LQOLP

Table 2 displays model fit statistics for unidimensional and
bifactor models without and with effects of cognitive def-
icits and psychiatric symptoms on latent factors and items.
A poor model fit was found for the unidimensional model.
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Table 2 Model fit statistics for item response models without and with general and specific effects of cognitive deficits and psychiatric

symptoms and DIF effects

Limited information probit

Full information logit (MLR) fit

(WLSMV) fit statistics statistics
v CFI TLI RMSEA Log- AIC BIC
likelihood
Unidimensional model 2,323.71 455 728 172 —22,114.16 44,468.32 45,012.72
Bifactor model® 283.59 957 978 .049 —21,411.01 43,096.01 43,717.54
Bifactor model® with general and specific effects of cognitive deficits ~ 252.74 .949 955 .046 —12,208.91 24,907.81 25,882.64
(NART, TMT-A, and TMT-B) and general psychopathology
(CPRS) adjusted for potential confounders®
Bifactor model® with general and specific effects of cognitive deficits ~ 249.81 .950 .956 .046 —12,205.93 24,903.86 25,882.66
(NART, TMT-A, and TMT-B) and general psychopathology
(CPRS) adjusted for potential confounders® as well as DIF effects
on LQOLP16
Bifactor model* with general and specific effects of cognitive 262.68 949 953 .046 —12,583.42  25,656.85 26,639.61
deficits (NART, TMT-A, and TMT-B) and depressive symptoms
(MADRS) adjusted for potential confounders®
Bifactor model® with general and specific effects of cognitive 254.20 952 956 .045 —12,573.83  25,641.65 26,632.44

deficits (NART, TMT-A, and TMT-B) and depressive symptoms
(MADRS) adjusted for potential confounders® as well as DIF
effects on LQOLP1 and LQOLP24

;(2 model chi-square, CFI comparative fit index, TLI Tucker Lewis index, RMSEA root mean squared error of approximation, AIC Akaike
information criterion, BIC Bayesian information criterion, LOOLP] life as a whole, LOOLP 16 personal safety, LOOLP24 mental health, CPRS
comprehensive psychiatric rating scale, MADRS Montgomery-Asberg depression rating scale, SANS scale for the assessment of negative
symptoms, NART national adult reading test, TMT-A trail making test, part A, TMT-B trail making test, part B, DIF differential item functioning

# Bifactor model with one general and eight uncorrelated domain factors

® Adjusted for: age, gender, ethnicity, length of illness, diagnosis

By comparison, a bifactor model provided a good model fit
to the sample data.

Table 3 summarizes factor loadings for the unidimen-
sional and bifactor model. Significant factor loadings on
general and domain factors were observed for all LQOLP
items in the unidimensional and bifactor model. Compar-
ison of factor loadings across the two models indicated that
for most items, factor loadings on the general factor were
markedly reduced due to the inclusion of domain factors
into the model. In the bifactor model, most items were as
discriminating on the general as on the domain factors.
Only a few items were markedly more informative on
domain factors than the general factor (i.e. ‘financial
comfort’, ‘money for enjoyment’, ‘religious faith’, and
‘religious practice’).

DIF attributable to symptoms and cognitive deficits

Table 4 summarizes findings on DIF attributable to psy-
chiatric symptoms and cognitive deficits. Significant DIF
effects were observed for general psychopathology on
‘personal safety’ ratings as well as depressive symptoms on
‘life as a whole’ and ‘mental health’ ratings. Patients with
the same SQOL but higher psychopathology scores were

less likely to rate their ‘personal safety’ positively. The
magnitude of the proportional odds ratio for the DIF effect
of general psychopathology on ‘personal safety’ ratings
was, however, small (OR .96, 95% CI .93-.99). Further, the
impact of DIF was found to be limited when comparing
associations of general psychopathology with general and
domain factors before (G, general SQOL factor, B —.017,
95% CI —.022 to —.010; D5, safety, B —.005, 95% CI —
.013 to .003) and after (G, general SQOL factor, B —.016,
95% CI —.023 to —.010; D5, safety, B .007, 95% CI —.004
to .018) adjustment for DIF. Similarly, patients with higher
depressive symptom scores were less likely to endorse
more positive ‘life as a whole’ and ‘mental health’ ratings.
Again, the proportional odds ratios for the DIF effects were
of small magnitude (‘life as a whole’, OR .93, 95% CI .89
to .98; ‘mental health’, OR .93, 95% CI 91 to .97).
Moreover, the impact of the DIF effects was small, as the
strength of the association of depressive symptoms with the
general SQOL factor and health domain factor was only
slightly attenuated before (G, general SQOL factor, B —
.030, 95% CI —.038 to —.022; D8, health, B —.009, 95%
CI —.017 to —.002) and after (G, general SQOL factor, B
—.020, 95% CI —.033 to —.007; D8, health, B —.004, 95%
CI —.015 to .007) adjustment for DIF.
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Table 4 Estimates (standard errors) of DIF effects of cognitive deficits and psychiatric symptoms on LQOLP ratings in adjusted bifactor model

Covariates DIF effects

LQOLPI
Life as a whole

LQOLP16
Personal safety

LQOLP24
Mental health

General psychopathology (CPRS) -
—.038 (.009)***
Positive symptoms (CPRS) -

Depressive symptoms (MADRS)

Negative symptoms (SANS) -
NART fullscale 1Q -
NART verbal 1Q -
NART performance 1Q -
Trail A completion times -

Trail B completion times -

—.016 (.004)*** -
- —.034 (.008)***

CPRS comprehensive psychiatric rating scale, MADRS Montgomery-Asberg depression rating scale, SANS scale for the assessment of negative
symptoms, NART national adult reading test, TMT-A trail making test, part A, TMT-B trail making test, part B, SE standard error, DIF differential

item functioning

# Adjusted for general and specific effects of: age, gender, ethnicity, length of illness, diagnosis

® Model estimation: limited information probit (WLSMV)
#kE P <001

Discussion
Main findings

This study examined whether LQOLP ratings are affected
by DIF attributable to psychiatric symptoms and cognitive
deficits in a large sample of patients with severe and
enduring psychosis. We found evidence of DIF for ‘per-
sonal safety’, ‘life as a whole’, and ‘mental health’ ratings,
such that the probability of item responses was altered for
patients with the same SQOL but with different levels of
symptom severity. Yet, the magnitude and impact of DIF
effects were small. There was no evidence that LQOLP
ratings were biased by cognitive deficits.

Methodological considerations

Patients included in the study were recruited in the context
of a RCT and not randomly selected. Findings may thus not
be readily generalizable to patients in routine care. Some
caution must be taken in interpreting the results due to
missing data for measures of cognitive deficits. It cannot be
ruled out that those patients who did not complete the
cognitive tests were those most adversely affected by their
illness. Further, the cognitive tests used in the current study
employ stimuli with relatively low relevance to tasks per-
formed in ordinary life [67]. This may have limited the
ecological validity of findings.

DIF was examined using the approach of MIMIC
models. This method can detect non-uniform DIF (as uni-
form DIF) only if the DIF results in a shift in the

conditional probability of an indicated response. We still
considered MIMIC models as the most appropriate method
as in the absence of a priori hypothesis on the type of DIF
items are expected to have a safer inference is to determine
any type of DIF [37]. There is also evidence from simu-
lation studies on inflated type-I error associated with the
assumption of the MIMIC approach that if one item is
tested for DIF, all other items are DIF free [50]. However,
Woods [50] noted that this is not particularly problematic if
each item including those assumed to be DIF free is sub-
sequently tested for DIF. Moreover, MIMIC models offer
several important advantages compared to other approa-
ches of DIF detection such as less restrictive sample size
requirements, greater accuracy with small focal-group
samples, and control of multiple covariates, which may be
categorical or continuous [50].

Comparisons with previous research

Many studies have investigated psychiatric symptoms and
cognitive deficits as factors associated with SQOL ratings
[18, 20]. Correlations of symptoms and deficits with SQOL
sum scores provide, however, only limited evidence on
whether these factors bias items and impair the validity of
self-report measures. The current study has moved beyond
previous research by distinguishing effects of factors that
bias patients’ responses to specific items from those
influencing their underlying SQOL [28].

There was evidence that responses to some LQOLP
items are biased by symptom severity. Specifically, we
found that the ‘personal safety’ item of the LQOLP was
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affected by DIF attributable to general psychopathology. A
higher prevalence of violent victimization has been
reported for psychotic patients with more severe symptoms
[68]. This might explain why patients with more severe
psychopathology but with the same SQOL were more
likely to have lower ratings of their satisfaction with
‘personal safety’. Similarly, patients with more severe
depressive symptoms were more likely to rate their ‘life as
a whole’ and ‘mental health’ negatively. This is consistent
with the previously published literature, in that ratings of
more general items have been reported to be more prone to
affective bias [69, 70].

Taken together, findings suggest that only three out of
twenty-four LQOLP items were affected by DIF due to
psychiatric symptoms. This is at variance with earlier
concerns that patient ratings of SQOL may be consistently
biased by psychiatric symptoms [18, 20]. In contrast to
previous studies [13, 14], we found no evidence to suggest
that cognitive deficits would differentially affect LQOLP
ratings.

Implications

Structural validity is a central property for determining the
value of established outcome measures [71]. Our findings
suggest that the structural validity of a widely used mea-
sure of SQOL, i.e., the LQOLP, may be, to a degree,
affected by DIF attributable to psychiatric symptoms. In
other words, scores may to some extent capture concepts
(i.e. psychiatric symptoms) other than the one the LQOLP
is intended to measure. However, DIF was present in only a
small proportion of items, and the magnitude and impact of
DIF we found for the LQOLP is unlikely of clinical sig-
nificance [65].

In the light of growing interest in elucidating whether
health outcome measures may function inappropriately or
unfairly and thereby contribute to ongoing health dispari-
ties [37, 72], psychosis research faces the challenge to
enhance the validity of established PROs by addressing
measurement issues such as DIF. There are several ways of
addressing this. Biased items may be recommended for
expert review and, ultimately, exclusion [29]. However,
one may not want to exclude items if they are of particular
conceptual importance. For instance, it has been suggested
that psychotic patients’ satisfaction with their mental health
is a central aspect of their SQOL [1, 63]. Satisfaction with
mental health, although subject to DIF, may therefore be
seen as an essential item. In such cases, one can keep the
item in the instrument and adjust for DIF statistically.
However, statistical adjustment for DIF requires model-
based approaches to scoring such as item response mod-
elling and item banking, which have not yet been devel-
oped for SQOL in patients with psychosis [6, 73].

@ Springer

In summary, the study adds new evidence to the debate
on the validity of SQOL measures in psychotic patients.
Testing the impact of symptom levels and cognitive deficits
on SQOL item responses, there is little evidence to suggest
that DIF attributable to symptoms is of clinical significance
and no evidence of DIF due to deficits. On balance this
may rather encourage the use of SQOL measures in
patients with psychosis.
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