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A Rasch analysis of the Q-LES-Q-SF questionnaire 

in a cohort of patients with neuropathic pain 

Raschova analýza dotazníku Q-LES-Q-SF

na podkladě odpovědí pacientů 

s neuropatickou bolestí

Abstract
Aim: The purpose of this paper is to establish measurement properties of the Quality of Life 
Enjoyment and Satisfaction Questionnaire short form (Q-LES-Q-SF) employing the Rasch Masters 
Partial Credit Model. Patients and methods: Consecutive patients with neuropathy (N = 1,301) 
were interviewed by 86 out patient care neurologists. The physicians recorded patients‘ gender, 
age, education, main and associated dia gnosis, length of main disease, the Clinical Global 
Impression (CGI)-Severity scale, and patients fi lled in the Q-LES-Q-SF questionnaire. Results: The 
fi ndings establish that a) the instrument is unidimensional; b) 5-point scale categories progress 
monotonically; c) the construct „quality of life“ was adequately operationalized; d) there was 
neither fl oor nor ceiling eff ect; e) the scale is adequately well targeted; f) there was no diff erential 
item functioning found from the viewpoint of gender, age and CGI with exception of the item 
refl ecting sexual drive, interest and/ or performance – older patients were less satisfied with their 
sexual life. Conclusions: Our analysis brought reliable evidence that the Q-LES-Q-SF questionnaire 
satisfactorily approximates resemblance between theoretical expectations of the Rasch model 
and our data, and that the instrument appears to be a reliable instrument for assessment of 
wellbeing in patients with neuropathy.

Souhrn
Cíl: Cílem studie bylo ověření měřících vlastností dotazníku kvality života Quality of Life Enjoyment 
and Satisfaction Questionnaire short form (Q-LES-Q-SF) na podkladě Raschova modelu 
parciálního kreditu. Soubor a metody: Konsekutivní soubor pacientů s neuropatií (N = 1 301) byl 
vyšetřen 86 ambulantními neurology. Lékaři zaznamenali pacientův věk, pohlaví, vzdělání, hlavní 
a přidruženou dia gnózu, délku choroby, hodnotu Clinical Global Impression (CGI)-Severity scale 
a pacienti vyplnili dotazník Q-LES-Q-SF. Výsledky: Nálezy podpořily a) existenci jednodimenzionální 
struktury nástroje; b) monotónní vzestup volby kategorií na 5bodové hodnotící stupnici; 
c) adekvátnost operacionalizace konstruktu kvality života; d) absenci podlahového i stropního 
efektu; e) adekvátní zacílení stupnice; f) absenci různého fungování položek s ohledem na věk, 
pohlaví a CGI s výjimkou položky referující o spokojenosti se sexuálním životem – starší pacienti 
byli méně spokojeni v této oblasti života. Závěr: Nálezy přinesly podporu pro uspokojivou shodu 
dotazníku Q-LES-Q-SF mezi teoretickým očekáváním Raschova modelu a našimi daty. Nástroj je 
možno akceptovat jako spolehlivý instrument pro odhad kvality života pacientů s neuropatií.
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Introduction
For a long time there has been a rather 
consistent general consensus that quality of 
life is an integral part of the patient‘s health 
and should be assessed in addition to the 

somatic health outcomes. In response to this 
trend, researchers have begun to develop 
generic tools that address a wide range of life 
conditions [1,2], and, even in a larger number, 
tools focused on illness-specifi c issues [3,4].

Among the most frequently used mea-
sures of quality of life in clinical research is 
a generic tool – the Quality of Life Enjoyment 
and Satisfaction Questionnaire Short Form 
(Q-LES-Q-SF).
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Psychometric evaluation of the instrument 
has so far been based on classical test theory, 
e. g. on responses from adults with attention 
defi cit hyperactivity disorder [5], patients with 
generalised anxiety disorder [6], or adults with 
a psychiatric dia gnosis [7]. Despite the fact that 
the scale dimensionality has not been properly 
tested, the authors recommended the Q-LES-
Q-SF as a measure that could produce reliable 
and valid clinical assessments of quality of life. 
In some cases, authors even used an improper 
analytic approach (component factor analysis), 
e. g. adult patients in primary care clinics [8] 
and questioned the unidimensionality of the 
instrument.

The only exceptions are two Bourion-Bédès 
et al. [9,10] articles reporting psycho metric 

properties of the Q-LES-Q-SF employing 
a combination of classical test theory and 
item response theory using responses from 
140 patients with polydrug dependence. 
Their fi ndings supported validity, reliability, 
and the underlying unidimensionality of the 
French version of the scale and concluded 
that it was the robust measure of self-
reported health status among substance 
users. Unfortunately, their documentation of 
the Rasch analysis was only cursory which 
makes detailed comparison between their 
fi ndings and our results problematic.

The purpose of this paper is to establish 
measurement properties of the instrument 
using the Rasch Masters Partial Credit 
Model based on the data from patients 

with neuropathy. This approach is designed 
to test not only overall model fi t, but also 
provides information about specifi c model 
violation and is, contrary to classical testing 
theory, item based, group independent, 
and determines both item-free and person-
free parameters estimation within the 
same model [11]. To our knowledge, the 
psychometric parameters of the Czech 
version of Q-LES-Q-SF have not been 
evaluated using Rasch analysis.

Patients and methods
Data source and sampling

The study was based on a consecutive clinical 
sample of 1,301 (571 males) out pa tients with 
dia gnosed neuropathic pain (NP). The patients 
were interviewed by 86 physicians speciali-
sed in neurology (28 men: age 50.2 ± 7.1 years, 
practice length 24.7 ± 6.9 years; 58 fe-
males: age 48.2 ± 6.8 years, practice length 
22.7 ± 6.56 years). 

Neurologists were asked to see a minimum 
of 15 consecutive patients with NP and, in dia g  -
nosis, to rely on the International Statistical 
Classification of Diseases (ICD-10) Version 
2016 [12] and the painDETECT screening 
scale [13] that focuses on the quality of NP 
symptoms; the scale was made available to 
them on the website of the study.

The physicians recorded patients‘ gender, 
age, education, main and associated dia g  -
nosis, length of main disease, the Clinical 
Global Impression (CGI)-Severity scale, 
and the patients fi lled in the quality of life 
questionnaire Q-LES-Q-SF. Description of 
the sample is presented in Tab. 1.

Table 2 illustrates the frequency of 
diseases which are probably associated with 
NP. About 95% of patients had at least one 
of the dia gnoses stated in Tab. 2, and about 
88% of them had at least one out of the G60–
G64, M40–M54, E11, and G50–G59 dia g  -
noses. Nonetheless, apart from 344 (27.7%) 
patients who had just one dia gnosis, nearly 
36% and 24% had two and three dia gnoses, 
resp. The most frequent was an associated 
dia gnosis of E11 with G60–G64 (80%) and 
with M40–M54 (43%). Other dia gnoses 
occurred in isolated cases represented by 
one or two persons, the only exception was 
dia gnosis I10–I15 (hypertensive diseases) 
which was dia gnosed in 19 persons.

The Q-LES-Q-SF questionnaire

The generic Q-LES-Q-SF questionnaire was 
derived from the original 93-item Q-LES-Q 
grouped into eight scales [14]. The Q-LES-

Tab. 1. Description of patients with neuropathic pain in % (N = 1,301). 

Unless otherwise stated, the values are expressed as a percentage.

male female

N 43.9 56.1

age M ± SD 47.8 ± 14.8 47.4 ± 14.9

age categories

18–46 10.2 9.5

46–62 30.8 26.3

62–94 59.1 64.1

education

primary 12.4 22.1

apprenticed 38.0 27.1

high school 31.5 40.8

college 18.0 10.0

marital status

single 7.5 5.8

married 72.3 56.4

divorced 12.1 12.2

widowed 7.0 25.6

cohabitee 1.1

length of disease (ys); M ± SD 6.7 ± 6.3 6.7 ± 6.7

CGI

1. not at all ill 11.2 8.9

2. borderline ill 3.9 4.4

3. mildly ill 25.4 27.6

4. moderately ill 33.7 33.7

5. markedly ill 15.3 15.8

6. severely ill 9.6 8.5

7. extremely ill 0.9 1.0

Q-LES-Q-SF

M 46.09 43.83

SD 10.16 9.63

min./max. 18/70 15/70

CGI – Clinical Global Impression; M – mean; Q-LES-Q-SF – Quality of Life Enjoyment and Satis-
faction Questionnaire short form; SD – standard deviation
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Q-SF is the eighth scale of the Q-LES-Q 
(Overall level of satisfaction) and it consists 
of fourteen items assessing satisfaction 
with his/ her physical health, social relations, 
ability to function in daily life, physical 
mobility, mood, family relations, sexual drive 
and interest, ability to perform hobbies, 
work, leisure activities, household activities, 
economic status, living/ housing situation, 
vision and overall wellbeing. Each of the 
14 items is rated on a 5-point scale (1. very 
poor, 2. poor, 3. fair, 4. good, 5. very good) 
that indicates the degree of enjoyment 
or satisfaction experienced during the 
previous week. The total score from all 
14 items theoretical range is 14–70. Higher 
scores on the Q-LES-Q-SF indicate greater 
contentment or satisfaction. The instrument 
also includes two additional items 
measuring satisfaction with medication and 
overall life satisfaction that are not included 
in the overall score. The Czech translation of 
the scale was taken over from the Academia 
Medica Pragensis – Amepra publication [15]. 
The scale items together with distribution 
parameters are provided in Tab. 3.

Analysis procedure 

The psychometric parameters of the Q-LES-
-Q-SF were examined using the masters 
partial credit model, which enables ex-
ploration of variation of category ordering 
item-by-item [16] in Winsteps 4.1 computer 
software [17]. Prior to data analysis, the 
basic assumption of the Rasch model uni-
dimensionality of the construct was tested 
using the parallel analysis procedure [18], the 
minimum average partial test [19], multiple 
group confi rmatory factor analysis [20], and 
the Rasch principal components analysis of 
residuals [21]. Evidence of item fi t and item 
difficulty, category functioning, person 
separation, reliability of person measures, 
targeting of persons and items, scale 
continuity, and diff erential item functioning 
of the Q-LES-Q-SF scale across gender, age, 
CGI, and eff ect of presence of somatic and 
psychiatric comorbidity were explored.

Results
Dimensionality of the Q-LES-Q-SF

We assessed unidimensionality of the ques-
tionnaire that is critical assumption [22] for the 
Rasch analysis via parallel analysis procedure, 
minimal average partial test, and also Hull 
method [23] using polychoric correlations as 
a dispersion matrix and minimum rank fac-
tor analysis for factor extraction. All analytic 

procedures were in complete agreement ad-
vising to retain one component, a single fac-
tor accounting for 50.4% of the variance and 
items loading between 0.52 and 0.83. 

Construct replicability was assessed by 
H index [24], which evaluates how well 
a set of items represents a common factor. 
High H value 0.933 (> 0.80) and also the 
greatest lower bound (glb) [25] to reliability 
of 0.934 suggest that the quality of life 
construct was well defi ned and is likely to 
be stable across studies. The assessment 
was performed by programme FACTOR ver. 
10.3.01 (Lorenzo-Seva & Ferrando) [26].

Multiple group confi rmatory factor anal-
ysis [20], robust weighted least squares 

estimator (WLSMV), rotation geo min, para-
meterization theta, with ordinal factor in-
dicators and a mean struc ture with between 
and within gender groups equalities, 
holding factor means constrained to zero, 
variance and the residual variances equal 
between groups, supported the idea of 
a one-factor solution, confi rmatory fi t index 
(CFI) = 0.969, tucker Lewis index (TLI) = 0.964, 
root mean square error of approximation 
(RMSEA) = 0.064, 90% CI (0.061–0.066).

The Rasch principal components analysis 
of residuals was used to examine whether 
a substantial factor existed in the residuals 
after the primary measurement dimension 
has been estimated [21,27]. The first 

Tab. 2. Frequency and percentage of diagnoses occurrence.

ICD-10 code Diagnosis
Males

N (%)

Females

N (%)

Total

N (%)

G60–G64
polyneuropathies, other disorders of the 
peripheral nervous system

348 (47.2) 390 (52.8) 738 (56.7)

M40–M54 dorsopathies 303 (41.2) 432 (58.8) 735 (56.5)

E11 type 2 diabetes mellitus 228 (39.9) 222 (30.4) 450 (34.6)

G50–G59
lesions of individual nerves, nerve roots 
and plexuses

94 (16.5) 163 (22.3) 257 (19.8)

M00–M36
arthropathy, systemic connective tissue 
disorders

65 (11.4) 98 (13.4) 163 (12.5)

I60–I69 cerebrovascular diseases 51 (8.9) 80 (11.0) 131 (10.1)

M60–M99
diseases of the musculoskeletal system 
and connective tissue

32 (5.6) 32 (9.3) 100 (7.7)

C00–C97 malignant neoplasms 44 (7.7) 52 (7.1) 96 (7.4)

G43–G44 migraine and other headache syndromes 20 (3.5) 69 (9.5) 89 (6.8)

E10 type 1 diabetes mellitus 19 (3.3) 25 (3.4) 44 (3.4)

G90–G99 other disorders of the nervous system 6 (1.1) 6 (0.8) 12 (0.9)

G00–G09
infl ammatory diseases of the central 
nervous system

4 (0.7) 6 (0.8) 10 (0.8)

G35–G37
demyelinating diseases of the central 
nervous system

3 (0.5) 7 (1.0) 10 (0.8)

G80–G83
cerebral palsy and other paralytic 
syndromes

6 (1.1) 3 (0.4) 9 (0.7)

F10
mental and behavioral disorders caused 
by the use of alcohol

7 (1.2)  (0.0) 7 (0.5)

A80–A89
viral infections of the central nervous 
system

1 (0.2) 4 (0.5) 5 (0.4)

G70–G73
diseases of the neuromuscular synapse 
and muscles

1 (0.2) 2 (0.3) 3 (0.2)

G10–G14
systemic atrophy, mainly aff ecting the 
central nervous system

0 (0.0) 1 (0.1) 1 (0.1)

other diagnosis 33 (5.8) 28 (3.2) 61 (4.7)

ICD-10 – International Statistical Classifi cation of Diseases
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principal component of residuals explained 
49.0% of empirical variance which is very 
close to the model expected value (49.5%). 

The fi rst contrast in the residuals explained 
7.1% of the variance and the ratio of variance 
explained the measure of variance in the 

fi rst contrast was 7 to 1. The eigenvalues of 
the unexplained variance in the fi rst contrast 
was 1.93, which is less than the strength of 
two items.

The disattenuated correlation coeffi  cients 
of person measures on item clusters loading 
on the fi ve residuals components ranged 
from 0.74 to 1.0. The correlation of residuals 
of 0.19 between Item 8 (ability to function in 
daily life) and Item 12 (get around physically 
without feeling dizzy/ falling), and also the 
value of 0.30 between Item 10 (economic 
status) and Item 11 (living/ housing situation) 
sug gest local item dependency, but the shared 
random variance is only 4% and 9%, resp.

The unexplained variance of the first 
contrast eigenvalues using repeated 
simulation studies based on three Rasch 
fi tting datasets with same characteristics as 
our dataset ranged from 1.5 to 1.19, indicating 
that eigenvalues rescaled to match the 
number of items, may only approach value 
2.0 by chance.

Category functioning analysis

We examined step calibrations or Rasch-
-Andrich thresholds (a 50% chance of an 
individual being scored in either category) 
that reflect distance between response 
categories on a 5-category (four thresholds) 
scale. It should be greater than 1.0 logit (log 
odd units, the natural logarithm of the odds 
ratio) to indicate distinct categories but 
5.0 logit and more would suggest a gap in 
the variable [28]. The structure calibration 
thresholds progressed monotonically and 
the average Rasch-Andrich thresholds were 
–2.18, –0.64, 0.79, 2.05 indicating that there is 
no overlap in categories and they refl ect the 
distance between the categories. It means 
that the highest areas of the probability 
distributions of each response category 
were never below either adjacent category. 
The diff erences between thresholds ranged 
from 1.26 to 1.53 logit in all items apart from 
Item 9 (thresholds –1.16, –0.54, 0.67, 1.04), and 
Item 6 (thresholds –1.31, –0.46, 0.31, 1.47). 

Item fi t and item diffi  culty

The items measured in units of logits 
arranged by decreasing diffi  culty refl ecting 
their location on the Rasch scale are 
presented in Tab. 4. The term „difficulty“ 
means in this context probability of 
endorsing an item, e. g. low diffi  culty (logit) 
indicates that a respondent more often 
endorses the statement and has a higher 
level of quality of life. The values of the 

Tab. 4. Item fi t statistics (Partial Rating Scale Model).

Item Measure Infi t Outfi t

MNSQ ZSTD MNSQ ZSTD

Q9 1.07 1.53 9.9 1.71 9.9

Q1 0.67 1.13 3.4 1.16 4.0

Q5 0.32 1.03 0.8 1.05 1.2

Q13 0.19 0.75 –7.2 0.75 –7.2

Q3 0.09 0.88 –3.4 0.87 –3.7

Q10 0.08 1.17 4.2 1.19 4.8

Q12 –0.11 0.88 –3.2 0.88 –3.2

Q14 –0.11 0.71 –8.6 0.72 –8.4

Q8 –0.15 0.77 –6.7 0.76 –6.8

Q2 –0.18 1.02 0.6 1.04 1.0

Q7 –0.22 0.89 –3.1 0.87 –3.4

Q4 –0.25 0.92 –2.3 0.92 –2.2

Q11 –0.57 0.97 –0.7 0.96 –1.1

Q6 –0.84 1.34 7.6 1.45 8.5

Measure – diffi  culty in logit; MNSQ – mean squares; ZSTD – z standardized scores

Tab. 3. The Q-LES-Q-SF item M, SD, Mo, and percentage of responses for each score 

(N = 1,301). Items are rated on a 5-point Likert scale 1. very poor, 2. poor, 3. fair, 4. good, 
5. very good.

Item
% response for each value score

M SD Mo
1 2 3 4 5

Q1 physical health 6.5 27.5 41.6 21.1 3.2 2.87 0.93 3

Q2 mood 3.5 18.0 34.7 32.1 11.8 3.31 1.01 3

Q3 work 5.5 22.7 34.8 26.1 10.8 3.14 1.06 3

Q4 household activities 4.0 20.0 32.2 26.2 17.6 3.33 1.10 3

Q5 social relationships 10.5 27.5 29.0 20.0 13.0 2.97 1.19 3

Q6 family relationships 3.5 8.8 18.3 32.7 36.7 3.90 1.10 5

Q7 leisure time activities 3.8 18.2 35.1 27.7 15.1 3.32 1.06 3

Q8 ability to function in daily life 4.3 17.3 35.6 29.4 13.5 3.30 1.04 3

Q9 sexual drive, interest and/or 
performance

29.7 26.5 24.2 11.8 7.8 2.41 1.24 1

Q10 economic status 6.3 20.1 36.0 25.5 12.0 3.17 1.08 3

Q11 living/housing situation 2.4 12.0 33.1 33.7 18.8 3.55 1.00 4

Q12 get around physically 
without feeling dizzy

3.3 19.3 38.4 28.6 10.5 3.24 0.99 3

Q13 to do work/hobbies 6.5 25.0 34.6 23.6 10.4 3.06 1.08 3

Q14 overall sense of well-being 3.2 18.5 38.5 30.3 9.5 3.25 0.97 3

Q-LES-Q-SF – Quality of Life Enjoyment and Satisfaction Questionnaire short form; M – mean; 
Mo – modus; SD – standard deviation
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scale logits range from –0.84 to 1.07 and 
the value of 0 corresponds to 0.5 probability 
of confi rming an item. The most diffi  cult to 
endorse was Item 9 (sexual drive, interest 
and/ or performance) while the easiest was 
Item 6 (family relationships).

The basic assumption of the Rasch 
model that high scorers endorse almost 
all easy items is assessed by mean-square 
(MNSQ) residual summary statistics which 
indicate the consistency of the response 
to an item with the sample responses 
to the other items [29]. There are two 
quantitative indicators of fit discrepancy 
in the Rasch model: Infi t (the information-
weighted average of the squared residuals) 
is sensitive to unexpected responses near 
the respondent level of quality of life, 
and Outfi t (Pearson chi-square fi t statistic 
divided by its degrees of freedom) refl ects 
the difference between observed and 
expected responses ignoring the level of 

an attribute and is sensitive to outliers. Both 
MNSQs have expectation of 1.0 (the data fi t 
the model exactly), and they range from zero 
to infi nity. The MNSQ less than 1.0 indicates 
that the data are more predictable than 
the model expects (overfit), greater than 
1.0 means that the data are less predictable 
than the model expects (underfi t). According 
to Linacre [29] reasonable item MNSQ 
interval for scale Infi t and Outfi t is 0.6–1.4, 
and even the range of 1.0 ± 0.5 still indicates 
productive measurements. Corresponding 
to each MNSQ are z standardized scores  
(a unit-normal deviate) which are probability 
associated with H0: data fi t the Rasch model, 
and the values outside of ± 1.96 indicate 
statistical signifi cance [24,28–30]. The Infi t and 
Outfi t MNSQ ranged from 0.71 to 1.53 and 
from 0.72 to 1.71, resp. The MNSQ of all items 
were, apart from Item 2, 5 and 11, statistically 
signifi cant. Considering the large sample, it 
is only to be expected. In this context the 

MNSQ values are more informative about 
the size of misfi t [31,32]. The highest underfi t 
was found with Item 9 and 6, where Outfi t 
MNSQ indicates that there is 71% and 45% of 
randomness in the data than modelled, resp. 
The highest overfi t MNSQ was detected with 
Items 8, 13, and 14 where the average MNSQ 
of 0.74 indicates a 26% defi ciency in Rasch 
model predicted randomness.

Separation, reliability of person 

measures

The Rasch separation reliability coeffi  cient 
(variance determined by the model divided 
by model variance plus residual variance) 
provides an assessment of how close model 
estimation values and the empirical values 
are located to each other. The lower and 
upper bounds were 0.88 and 0.91; and the 
person raw score to measure correlation was 
0.98. It means that there is high probability 
that respondents assessed with high 
measures do have higher measures than 
persons estimated with low measures.

The Separation Ratio (G), an index 
comparing the „true“ spread of the measures 
with their measurement error, was 3.13. 
It indicates the measure of spread of this 
sample of examinees in units of the test error 
in their measures. There were 4.5 (4G+1)/ 3 
discernible strata, which suggests at least 
four signifi cantly diff erent levels of measures 
in the functional range [32]. 

Targeting and scale continuity

Simultaneous positioning of items and 
person responses on a common logit scale 
permit the evaluation of overlap of persons 
and items [28,32]. The mean logit score of 
persons was 0.37 and the mean logit score 
of the items is by default zero representing 
the item of average difficulty for the scale. 
It means that the mean of persons in our 
sample has a 59.25% chance of being above 
the mean item threshold, i.e. the sample as 
a whole was located at a slightly higher level 
of wellbeing than the average of the scale. 

Visual inspection of the Wright Map 
(Fig. 1) suggests almost symmetrical items-
persons spread and absence of fl oor and 
ceiling eff ect (0.1% respondents achieved 
the lowest and 0.3% the highest possible 
score). The diff erence of less than 1.0 logit 
between person and the mean values of 
items suggests that the distributions of 
item thresholds and person estimates were 
relatively well matched and the scale is 
adequately targeted. 

Fig. 1. Wright person-item map.

M – mean; S – 1SD from mean; T – 2SD from mean; SD – standard deviation

each „*“ is 12; each „+“ is 1 to 11 persons
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noise introduced when calculating interval 
estimates for extreme scores [31]. 

Discussion and conclusion
Our analysis of the Q-LES-Q-SF brought 
findings which reasonably support an 
approximate resemblance between the 
Rasch model and our data based on 
responses from a consecutive sample of pa -
tients with neuropathy. The results supported 
the unidimensionality of the measure and 
the 5-point scale categories progressed 
monotonically without overlap, which 
ensures reasonable measurement stability. 
The values of the Rasch separation reliability 
and the separation ratio indicated that the 
construct „quality of life“ was adequately 
operationalised and satisfactorily meets 
discrimination requirements. There was no 
fl oor or ceiling eff ect found and comparison 
of the distribution of the person‘s level 
of wellbeing to the distribution of items 
difficulty on common logit scale being 
almost symmetrical indicates that the scale 
is sufficiently well targeted. The effect of 
differential item functioning was found 
only in the age and somatic comorbidity 
subgroups for Item 9 (sexual drive, interest 

on the length of the test, and in this case is 
rather small (0.069).

Percentile norms

Normative data (Tab. 6) are presented in 
the form of percentile ranks with accom-
panying credible intervals (Bayesian term
for confidential interval). The percentile 
ranks were calculated using the formula
[(n + 0.5x)/ N] × 100, where n is the number 
of members of the normative sample 
scoring below a given score, x is the number 
obtaining the given score, and N is the 
overall size of the normative sample [33,34]. 
It indicates the percentage of scores that 
fall below the score of interest, where half 
of those obtaining the score of interest 
are included in the percentage [35]. The 
credible intervals, which evaluate a 95% 
probability that the true percentile rank 
of the score obtained by the case lies 
within the stated interval, were assessed 
using standard Bayesian approach and, 
in contrast to classical test theory, do not 
capture eff ects of measurement error of an 
individual‘s score [36]. The percentile ranks 
less than 5 and greater than 95 are reported 
to one decimal place point to reduce 

Diff erential item functioning

The fit of data to the model can also be 
aff ected when subgroups within the sample 
with equal level of the measured quality 
of life respond in a different manner to 
an individual item, which may decrease 
external validity of the scale. 

We tested differential item functioning 
(DIF) to evaluate the stability of the Q-LES-
-Q-SF response pattern by gender, age, and 
CGI. The responses of subgroups to each 
item were compared, keeping all other items 
and person measures constant (Tab. 5). 
A hypothesis that the DIF size, apart from 
measurement error, is zero was evaluated 
by Mantel chi-square for polytomies with
Bonferroni correction. However, as a statis-
tical signifi cance being dependent on sample
size gives no indication of the actual impact 
on person measures, we considered the 
contrast as significant if the value was 
outside the value ± 0.5 logit [31,32]. This 
analysis found the DIF value of concern 
only for Item  9 (sexual drive, interest and/ or 
performance) between age subgroups 
(younger persons 0.60 logit, older persons 
1.57 logit, DIF = –0.97 logit). However, the DIF 
impact on person measures also depends 

Tab. 5. Diff erential Item Functioning (DIF).

Item

Gender

(males, N = 730) vs (females, N = 571)

Age

(25–66 years, N = 627) vs (67–94 years, 

N = 667

CGI

(1. not at all ill to 3. mildly ill, N = 537) 

vs (4. moderately ill to  7. extremely ill, 

N = 764)

DIF M p DIF M p DIF M p

Q1 –0.07 1.31 0.25 0.00 0.12 0.73 –0.17 5.8 0.02

Q2 –0.14 3.99 0.05 0.00 0.08 0.78 0.19 5.13 0.02

Q3 0.11 3.20 0.07 0.14 5.32 0.02 –0.08 0.22 0.64

Q4 0.15 7.12 0.01 0.06 1.69 0.22 –0.10 1.2 0.31

Q5 –0.15 5.68 0.02 –0.17 5.11 0.02 0.00 0.03 0.86

Q6 0.07 0.24 0.63 0.06 0.92 0.34 0.27 2.22 0.14

Q7 0.00 0.24 0.63 0.12 2.54 0.09 0.02 1.13 0.29

Q8 0.05 2.71 0.10 0.00 0.00 0.99 –0.21 3.10 0.05

Q9 –0.22 14.34 0.00 –0.97 99.99 0.00 0.21 0.68 0.41

Q10 0.10 0.47 0.49 0.30 12.94 0.00 0.16 1.91 0.18

Q11 0.15 4.19 0.04 0.35 22.5 0.00 0.15 4.13 0.04

Q12 0.05 1.44 0.23 0.00 0.01 0.92 –0.25 9.60 0.00

Q13 0.00 0.87 0.35 0.18 6.65 0.01 –0.18 2.15 0.14

Q14 –0.07 0.43 0.51 0.19 8.15 0.00 –0.16 0.11 0.73

CGI – Clinical Global Impression; M – Mantel Chi²
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onnaire – short form responder thresholds in gene-
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10.1097/ YIC.0b013e3283427cd7.
7. Stevanovic D. Quality of Life Enjoyment and Satis-
faction Questionnaire – short form for quality of life as-
sessments in clinical practice: a psychometric study. 
J Psychiatr Ment Health Nurs 2011; 18(8): 744–750. doi: 
10.1111/ j.1365-2850.2011.01735.x.
8. Lee YT, Liu SI, Huang HC et al. Validity and reliabil-
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ity of Life Enjoyment and Satisfaction Questionnaire 
(Q-LES-Q-SF). Qual Life Res 2014; 23(3): 907–916. doi: 
10.1007/ s11136-013-0528-0.
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to consider adjustment of the item wording 
in order to reduce its possible equivocality.

As Linacre and Tennant observed [21] in 
practice data hardly ever conform exactly to 
the Rasch model specifi cations, and some 
departure can be almost always expected. 
Nevertheless, our analysis brought accep t-
able evidence of resemblance be tween the 
theoretical expectations of the Rasch model 
and our data. The conclusions are limited by 
the consecutive selection of patients and the 
lack of detailed specifi cation of dia gnosis.
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