\Y
\

V
2/

L 1971\

Original Article

Iran J Public Health, Vol. 44, No.4, Apr 2015, pp.522-534

Developing a Shortened Quality of Life Scale from Persian
Version of the WHOQOL-100 Using the Rasch Analysis

*Kamran YAZDANI ', Saharnaz NEDJAT "?, Masoud KARIMLOU °, Hojjat ZERAATI,
Kazem MOHAMMAD ', Akbar FOTOUHT’

1. Dept. of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences, Tebran, Iran
2. Knowledge Utilization Research Center, Tebran University of Medical Sciences, Tebhran, Iran
3. Dept. of Statistics and Computer, University of Social Welfare and Rebabilitation Sciences, Tebhran, Iran
*Corresponding Author: Email: kyazdani@tums.ac.ir

(Received 20 Nov 2014; accepted 21 Jan 2015)

Abstract

Background: Few studies use modern approaches to develop a quality of life (QOL) questionnaire with acceptable
construct validity, especially in Iran. Our main objective was to construct a new validated and uni-dimensional ques-
tionnaire, based on WHOQOL-100, using the Rasch analysis.

Methods: In a population-based, cross-sectional study in 2007, 500 Tehran residents aged=18 were randomly sam-
pled. The Persian version of WHOQOL-100 was used to measure the participants' QOL. After using targeting and
petson fit analysis, we performed category/threshold ordering, item fit, and differential item functioning analyses, in
succession. We used outfit ot infit statistics>1.5 and <0.5 for detecting underfit and ovetfit items/petsons, respective-
ly. We also deleted items with disordered category and/or threshold. Person Separation Index and test reliability were
also calculated in the datasets.

Results: Male to female ratio was 0.98 and the mean age (SD) of participants was 35.1 (12.8) years. Initial analyses
showed significant differences in quality of life between age groups (P=0.002), educational levels (P=0.001), and cur-
rent health status groups (P<0.001). We eliminated 67 persons for under-fitting, 38 items for categoty and/or thresh-
old disordering, 6 items for under-fitting, and 26 items for item bias. Test reliability for the final 30-item scale was
0.89.

Conclusion: We prepared a shortened version of the WHOQOL-100 that is single construct, uni-dimensional and
free of item bias or any disordering, according to the Rasch model.
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Introduction

In recent decades, the "Health-Related Quality of
Life (HRQOL)" has been increasingly used as an
important health outcome (1-3). According to the
Wotld Health Organization (WHO), the QOL is
defined as a latent variable (4), so its measurement
is based on each individual’s performance in re-
sponding to a set of items or questions. To
achieve this, two paradigms have been used: Clas-
sical Test Theory (CTT) and modern approaches
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(5). The classical approach is usually based on the
assumption that an observed score consists of two
components: a true score, and an error score (5, 6)
in which the latter is not related to the formert,
which is one of the strengths of this model (6).
However, raw scores used in this model are ordi-
nal, and mathematical operations such as addition
or subtraction cannot be used; therefore, it cannot
be considered as "measurement” (7, 8). Potential
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problems that can result from this have led to the
use of modern approaches (5, 6), including Item
Response Theory (IRT) (9) and Rasch analysis
that claims to be able to achieve fundamental
measurement (10, 11).

The basic Rasch model, named after its inventor
the Danish mathematician, Georg Rasch, is a
probabilistic model in which the natural logarithm
of the odds of giving the right answer to a dichot-
omous item is a linear function of the difference
between a person’s ability (or location) and the
item difficulty (or calibration):

Log, (P / Pyo) = B, - D;

In this basic equation, P, is the probability of an-
swering "yes" or "correct" and P, bears the op-
posite meaning. B, and D, denote the person and
item measures, respectively (12). This model is
believed to provide "simultaneous additive con-
joint measurement" (13) that can translate raw
scores to latent measures if the data fit the model
(14). In this model, two parameters of ability and
difficulty can be estimated independently. Then,
through using some statistics, the appropriateness
of the items and people’s response pattern can be
checked (12, 15, 16). This model can also be ex-
panded to be used for the items with rating scales
response patterns with more than two categories,
e.g. the Likert scale (polytomous models: Rating
Scales and Partial Credit) (15).

One of the major applications of this model is in
the evaluation of the construct validity of the
questionnaires. The way the model is used in these
evaluations will differ with regard to the goal of
the study and type of the questionnaire (17-20).
Item reduction (deletion) in an available question-
naire is one of these applications. It is done in or-
der to exclude unsuitable questions and decrease
the number of questions to increase the individu-
als’ compliance and cooperation. In addition, in
this method, we can be sure that the remainder of
the questions fit the model and can provide a uni-
dimensional Rasch scale or construct (17-19)
through which we can achieve an objective (fun-
damental) measurement (14).

Among the several questionnaires that have been
designed to evaluate the QOL (27, 28), the
WHOQOL-100 and the WHOQOL-BREF are
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two of the most famous generic scales that belong
to the generic category (4, 29-33). 'The
WHOQOL-BREF was prepared using the CTT
approach and has a smaller number of questions
and comparable validity with the WHOQOL-100
(33).

To evaluate the validity and psychometric proper-
ties of these WHOQOL questionnaires, Nedjat et
al (34) and Karimlou et al (35) conducted studies
on their Persian version, using the CTT approach,
where the latter showed acceptable reliability and
validity for Iranians, except for the spiritual do-
main.

Since no modern approach study has investigated
the psychometric characteristics of the Persian
version of the WHOQOL-100 questionnaire, our
objective was to use Rasch analysis to select its
best questions to develop a shortened unidimen-
sional questionnaire with higher construct validity.

Methods

The methodology of this study is mainly based on
the Tennant (17) recommendations and the meth-
ods used by Leplege (18) and Ecosse (19). The
main objective was to delete the items that do not
fulfill the Rasch measurement quality control cri-
teria.

The data used is a part of Karimlou's study (35)
database; so, the details of the sampling strategy,
translation process, and data collection have been
discussed elsewhere (35) and are described here in
brief.

Persian version of the WHOQOL-100 questio-
nnaire

The WHOQOL-100 questionnaire has been
translated to Persian according to the WHO in-
ternational guidelines (36). The steps include for-
ward translation, review of the face and content
validity, backward translation, final check, pilot
study, and a final reliability check (test-retest) at a
2-week interval.

This scale comprises Physical, Psychological, Lev-
el of independence, Social, Environmental, and
Spirituality domains that altogether contain 24

523



Iran J Public Health, Vol. 44, No.4, Apr 2015, pp. 522-534

facets each having 4 items, plus an additional facet
for the overall QOL (30). All questions address
the respondent's status in the past 2 weeks, and
have a 5-category response from 1 to 5 that we
changed to 0 to 4.

In addition to the 100 QOL items, we also asked
some socio-demographic questions including age,
sex, level of education, and marital status, and also
a question about the current illness status (Are you
currently ill? Yes / No).

Participants and data gathering

In a population-based, cross-sectional study, 500
healthy residents of Tehran who were aged 18 and
older were sampled, using a multi-stage sampling
method, during spring 2007. The exclusion criteria
were having chronic (including diabetes, cardio-
vascular, amputee, or autoimmune) or acute dis-
eases, and having psychiatric or mental disorders.
Initially, stratification was done according to 22
municipal districts and subsequently, proportional
to each district's population, a total number of 50
blocks were selected randomly as clusters. In each
systematically selected household, one eligible per-
son was sampled randomly.

Anonymous Questionnaires were administered by
well-trained, supervised interviewers using a doot-
to-door approach. After completion, the data
were rechecked and entered into an electronic da-
tabase.

Verbal consents were taken from all participants,
and the data were kept confidential. The Ethics
Committee of the University of Social Welfare
and Rehabilitation Sciences approved the study
protocol and the School of Public Health of Teh-
ran University of Medical Sciences approved it as
a PhD dissertation.

Statistical analyses

In the first round, using Rasch measurement, we
achieved the primary person and item measures.
By using these measures, we performed the fol-
lowing analyses in succession.

According to the Likert type questions and based
on Linacre's recommendations about choosing
one of the polytomous models to analyze (37), the
Rating Scale Analysis (RSA) was selected, and only
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to inspect the threshold ordering, we were forced
to employ the Partial Credit Model (PCM).

We also used appropriate regular descriptive and
analytical statistical analyses to describe baseline
data and also to compare groups. In all analyses, if
applicable, we considered P < 0.05 as significant.
In order to analyze the data, Winsteps® 3.68.2,
SPSS version 11.5 for Windows, and Microsoft
Office Excel 2003 were employed.

Targeting Analysis

Considering the negative effect of great differ-
ences between the person and item measures on
fit statistics (14), observations for which expected
scores in responding were too high or too low
were excluded and treated as missing values. By
determining cuthi and cutlo values equal to 1.75 in
Winsteps® software (38), observations in which
the absolute difference between individual and
item measures, was more than 1.75 logit, were de-
leted. Setting this value in the first round of the
analyses caused observations with expected score
values more than about 3.5 or less than about 0.5
to change to missing values.

Person Fit Analysis

In this step, outfit (unweighted) and infit
(weighted) mean square indexes were used to de-
tect and delete underfit individuals because their
responses could damage the validity of all meas-
urements. Based on Linacre’s opinion (38), outfit
ot infit statistics more than 1.5 were considered as
underfit. Overfit individuals (outfit or infit < 0.5)
were not removed from the dataset.

Category and Threshold Ordering

Since ordering of response categories and also
thresholds are not always identical and disturb-
ances in both need to be considered (39), all items
with category or threshold disordering were iden-
tified and eliminated. Based on the Winsteps®
user's guide (38), to identify category disordering,
values of "average measures" for each response
category (Table 13.3 in the software outputs), and
to detect threshold disordering, values of "thresh-
old measures" (Table 3.2 in the software outputs,
"structure calibration") were used.
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Item Fit Analysis

According to outfit or infit mean square criteria of
more than 1.5 or less than 0.5, questions of under-
fit and overfit were identified and eliminated, re-
spectively. Since item reduction was the main
purpose of this study, the less efficient overfit
items were removed, although they do not disturb
the measurement.

DIF Analysis

According to person-free item measurement in
Rasch model, item calibration must be the same in
different subgroups of people (lack of item bias).
In this study, the existence of DIF in subgroups
based on gender (male/female), age (15-24 years,
25-34 years, 35-44 years, and =45 years), health
status in an individual’s opinion (ill/healthy) and
level of education (primary school, secondary
school, and college) was examined. The com-
monly used criterion to detect DIF is the presence
of a significant difference of more than 0.5 logit in
item calibration (40, 41) between two groups (di-
chotomous variables), or between one group with
all groups combined (polytomous variables) (38).
According to some limitation of this criterion, we
decided to use an equivalence region or interval
equal to -0.5 to +0.5 logits. The 95% confidence
interval of a difference was calculated using its
Standard Error (SE). Provided that this confi-
dence interval had an overlap with the equivalence
region, two measures were assumed to be equiva-
lent and if it located out of this region on each
side, the item was considered to have differential
functioning or bias and was deleted. Joint SE, the
SE value in comparing two groups, was computed

using the following formula:
R

Joint SE =4/ (SE{ + SEF)
For comparing one group with all groups together,
the sub-group SE was used.

Analysis of the Remaining Items

After deleting some observations, persons and
items, person and item measures were again com-
puted totally and also in subgroups in the new in-
strument. In addition, the remaining items were
inspected with respect to fitness to the model, and
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threshold and category ordering. Person separa-
tion index and test reliability were also measured.

Results

Socio-demographic characteristics, current health
status in the individual’s opinion, and the average
QOL measure of people in the initial database and
without any omission, in both logit and a 0 to 100
scale, as total and in subgroups, are shown in Ta-
ble 1. Among the 500 participants of this study,
male to female ratio was 0.98. Mean and SD of
age were 35.1 and 12.8 years (18-69 years), respec-
tively. There was a statistically significant differ-
ence in current disease status between the two
genders (P = 0.006) and among different age
groups (P < 0.001). Overall, when compared to
males, females and when compared to the youth,
the elderly reported being sick more often.

Mean, standard deviation, minimum and maxi-
mum values of the difficulty of questions in the
primary dataset were 0.00, 0.43, -1.37, and 0.86
logit, respectively. Person separation index and
test reliability were 4.54 and 0.95, respectively.

Targeting

Fig. 1(a) shows distribution of measures for indi-
viduals and items (person-item bar chart). It clear-
ly shows that questions were slightly off-target
toward easiness for study participants. However,
overall, the coverage of the instrument was well
and there was no redundancy or gap over the item
difficulty continuum.

After targeting analysis, 1878 missing observations
were identified, which accounted for about 3.8%
of total observations (1 petson's observations
were completely eliminated). The number of miss-
ing data was 387, about 1% of total data before
conducting this analysis. Fig. 1 (b) shows the pet-
son-item bar chart after targeting analysis. Because
Rasch analysis is robust to missing data (42), the
distribution of measures was not substantially dif-
ferent. Comparison of fit statistics before and af-
ter targeting analysis did not reveal any significant
differences (P = 0.131 to 0.920).
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Table 1: Socio-demographic characteristics, current health status, and quality of life measure of participants in initial

database

Measure (logit) Measure (0 —-100) Pvalue

Characteristics Number (%) Mean (SD) Mean (SD)

Gender 0.76
Male 247 (49) 0.26 (0.51) 50.65 (3.71)

Female 253 (51) 0.28 (0.53) 50.75 (3.80)

Age groups (year) 0.002
15-24 142 (28.4) 0.40 (0.56) 51.66 (4.08)

25-34 128 (25.6) 0.22 (0.47) 50.29 (3.42)

35-44 103 (20.6) 0.17 (0.48) 49.93 (3.48)

> 45 127 (25.4) 0.27 (0.53) 50.66 (3.84)

Educational level 0.001
Primary school 67 (13.5) 0.10 (0.47) 49.47 (3.38)

Secondary school 261 (52.4) 0.24 (0.51) 50.50 (3.73)

College 170 (34.1) 0.38 (0.54) 51.48 (3.88)

Missing 2 (0.0)

Are you currently ill? < 0.001
Yes 133 (26.6) -0.00 (0.48) 48.73 (3.46)

No 367 (73.4) 0.37 (0.50) 51.41 (3.64)

Total 0.27 (0.52 50.70 (3.78

(Min, Max) 500 (100) (—1.185 2.54)0 (40.21,(67.14)1)

There was a significant difference between current
health status of people and the number of missed
observations (P < 0.001). The mean number of
missing observations was higher among healthy
people when compared to diseased people (4.32 vs.
1.49). In this regard, no significant relationship was

Participant
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° B 8 B B g &

"'D_I'I'I'_ W]

al of 1l 2 3

- & =& 8 8 B B

'ﬁT"'_ O
T
1

detected between the number of missing observa-
tions and sex (P = 0.981); however, this number
was significantly correlated with the level of educa-
tion (P = 0.001) and age group (P = 0.002). Similar-
ly, the number of missing values was higher in
groups with higher QOL.

Participant

= ¥ s 8 2 g g

Fig. 1: (a) Item-person plot of initial data, (b) Item-person plot of data after targeting. Upper part shows distribution
of individuals’ measures and lower part shows questions measures. Both are in logit scale
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Fig. 2 shows the relationship between the QOL
measure and difficulty of questions with the num-
ber of missing data. Individuals with a better qual-
ity of life and easier items had more missing ob-
servations, which confirms being slightly off-
target toward the easiness of questions in another
way.

og

=]
O

number of miesing obs ervations
1]
o

-3 -1 -3 [:11] k] 10 1.3 20

Fer=on measures, Primary d ata

Person Fit

In person fit analysis, 67 individuals whose outfit
or infit values were more than 1.5 were deleted
from data. For all of these people, ZSTD (index
for significance of fit statistics) value was more
than 1.96, which corresponds to a p-value of less
than 0.05.

300

number of miEsing obzervations
B

Item heazures, Primary data

Fig. 2: Relation of person (a) and item (b) measures (before targeting) with number of missed observations (after targeting). All
measures are in logit scale

Category Probability

Measure

Fig. 3: Category probability curve of question No. 25 of
WHOQOL-100 questionnaire; contrary to expectation,
threshold No. 1 (intersection of the orange and blue lines)
came after No. 2 (intersection of the blue and purple lines)

The fit index was not <0.5 for any individual. Elim-
ination of persons was not significantly related to
age, sex, QOL, and current health status variables,
but significantly related to the level of education (P
= 0.003). The proportions eliminated from primary
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school, secondary school, and college groups were
27%, 11%, and 13%, respectively.

Categories and Thresholds

In category and threshold analyses, 38 items, 10
due to category disordering, 24 due to threshold
disordering, and 4 due to both, were deleted (Ta-
ble 2). As an example, question number 25 (F15.2:
How well are your sexual needs fulfilled?) is illus-
trated in Fig. 3. Threshold disordering is obvious
in this graph.

Item Fit

In item fit analysis, 6 questions were eliminated due
to being under-fit while none of the items were
over-fitted (Table 2). Outfit and infit statistics in
these items ranged from 1.55 to 1.85 and all were
strongly significant (ZSTD ranged from 7.25 to
9.9).

DIF
In the DIF analysis, 4 items between males and
females, 10 items between ill and healthy groups,
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17 items between primary school subgroup and
the total sample, and 6 items between age sub-

showed item bias; overall, 26 items were identified
as inappropriate and were deleted in this stage

groups and the total sample showed bias or DIF.
Some items in subgroups of two or more variables

(Table 2).

Table 2: All deleted items in this study considering analysis type and domain. Underlined cases are those with more
than one reason for elimination

D1 D2 D3 D4 D5 D6 G
(F1-F3) (F4-F8) (F9-F12) (F13-F15) (F16-F23) (F24)
Analysis Facet.Item* No of items
(in performed order) acet.tte deleted
Threshold / Category 38
24,3.2, 6.2,7.2, 9.1,11.1, 13.1,13.2,13.4, 16.2,17.1, Gl
Threshold 34 7374 13114 14.3, 14.4, 18.2,19.2, - Go
’ D o 15.1,15.2, 15.3,15.4 19.4,23.1 ’
4.2,5.3, 10.1, 10.3, 22.2,22.3,
Category 1.2,2.1 72, 111 15.2,15.3 4 24.3 -
Fit 6
16.3, 18.4,
Underfit 1.4 7.1 11.2 - 232 - -
Overfit - - - - - - -
DIF 26
Sex 11 6.1,8.1 - - 23.4 - -
1.1, 1.3, 24.1,
Health status 22 6.1,82 - - 21.2 242,244 G4
Age 11,22 8.3,84 - - 24.1,24.4 -
9.3,9.4, 183,191
Education 1.1,2.2 6.3, 10.2, 12.1, 14.1,14.2 o 24.2 244 G4
21.3,23.3
12.2 >
No of items deleted (petcent) 9 (75%) 13 (65%) 12 (75%) 11 (92%) 18 (56%) 4 (100%) 3 (75%) (7'(7)?/)
0
No of Facets completely deleted 1 2 1 2 1 1 0
No of Facets with more than 1 5 1 0 4k 0 0

1 item remained

D: Domain; F: Facet; G: Overall QOL; DIF: Differential Item Functioning. / *First part is facet number and the second part is the item num-
ber in each facet; ** The facet 20 (Opportunities for acquiring new information and skills) was remained completely.

The Remaining Items

Table 3 shows the remaining items, in order of
difficulty with mean and SD of 0 and 0.42 logit,
respectively. The first 5 items in this list are all be-
long to the environmental domain. The mean dif-
ficulty was not significantly different between the
remaining and the deleted items (P = 0.922).

Fig. 4 is the final item-person bar chart, which

Participant

o 5 B B 85 8 & 8
+—t—t+—+—
° 5 8 8 5 8 8 @

shows some off-targeting on both sides, more - e
item reduction on the easier tail, a slight item re- ‘
dundancy, and absence of item gap. N -
Outfit or infit statistics were not more than 2 or =1 = o7 n T e

less than 0.5 for any of the remaining items, and
all item thresholds were ordered. Person separa-
tion index and test reliability values were 2.91 and
0.89, respectively.

Fig. 4: Item-person plot in remained data. Upper part
shows distribution of person measures and lower part
shows item measures. Both are in logit scale
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Table 3: Thirty remained items and their measures in logit scales

Item Facet.item* Measure Item description

No (logit)

50 21.1 0.93 To what extent do you have the opportunity for leisure activities?

47 18.1 0.76 Have you enough money to meet your needs?

49 20.2 0.55 To what extent do you have opportunities for acquiring the information that you feel you need?
74 20.3 0.54 How satisfied are you with your opportunities for acquiring new skills?
76 21.4 0.52 How satisfied are you with the way you spend your spare time?

75 20.4 0.43 How satisfied are you with your opportunities to learn new information?
8 4.1 0.41 How much do you enjoy life?

48 20.1 0.39 How available to you is the information that you need in your day-to-day life?
9 4.3 0.3 How positive do you feel about the future?

46 17.2 0.25 To what degree does the quality of your home meet your needs?

10 4.4 0.24 How much do you experience positive feelings in your life?

27 16.1 0.1 How safe do you feel in your daily life?

72 19.3 0.06 How satisfied are you with your access to health services?

58 52 -0.05 How satisfied are you with your ability to learn new information?

96 9.2 -0.12 How satisfied are you with your ability to move around?

36 22.1 -0.12 How healthy is your physical environment?

70 17.3 -0.12 How satisfied are you with the conditions of your living place?

31 17.4 -0.13 How much do you like it whete you live?

20 10.4 -0.2 How much are you bothered by any limitations in performing everyday living activities?
59 5.4 -0.2 How satisfied are you with your ability to make decisions?

69 16.4 -0.29 How satisfied are you with your physical safety and security?

57 3.3 -0.33 How satisfied are you with your sleep?

83 3.1 -0.36 How well do you sleep?

84 5.1 -0.39 How would you rate your memory?

54 G3 -0.41 In general, how satisfied are you with your life?

61 0.4 -0.42 How satisfied are you with your abilities?

91 12.4 -0.48 How satisfied are you with your capacity for work?

64 13.3 -0.54 How satisfied are you with your personal relationships?

56 2.3 -0.57 How satisfied are you with the energy that you haver

92 12.3 -0.75 How would you rate your ability to work?

*First part is facet number and the second part is the item number in each facet.

Discussion

In this study, using the Rasch analysis, 70 ques-
tions were excluded from a set of 100 questions in
the Persian version of the WHOQOL-100 ques-
tionnaire due to category and/or threshold disot-
dering, underfitting, or DIF in subgroups. The
new questionnaire includes 30 items that, as the
Rasch model claims, are expected to be unidi-
mensional and measure a single construct. The
Rasch model is not able to determine whether this
construct is definitely QOL or not, and rather,
this is usually left in the hands of the experts.
Considering the extensive and worldwide research
that has gone into constructing this questionnaire
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(3) and the great deal of expert opinions it has
benefited from (29, 31), the new scale is also ex-
pected to be able to measure the QOL, like the
original scale.

Targeting

In this study, first we used targeting analysis. Hav-
ing on-target items not only improves the sample
size efficiency, but also prevents a large decrease
in the fitting of the items or persons because of a
few unexpected behaviors. This effect is more
pronounced with a small sample size. In our study,
despite the large sample size and the relative sta-
bility of the measures, observations in which the
measure difference between an individual-item
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pair was greater than 1.75 logit were deleted. At
the end of this analysis, the number of deleted
observations was less than 2% (results are not re-
ported), less than what is reported in studies con-
ducted by Leplege (18) and Ecosse (19), which
indicated a very favorable on-targeting.

Person Fit

In the next step, we looked for individuals who
did not fit the model well, meaning that their ob-
served responding patterns were largely different
from the Guttman scale (43). Considering values
from 0.5 to 1.5 as an accepted range for the fit
statistics (38), we only omitted individuals with
values more than 1.5 because being overfitted (fit
statistic < 0.5) does not create a problem in the
measurement process. We only had 67 underfitted
persons, which indicate appropriate participation
and response. Leplege (18) and Ecosse (19) used a
more lenient criterion to detect unfit persons to
prevent huge person deletion, but they had much
more person elimination than we did. One reason
could be employing well-trained interviewers in
our setting to reduce misunderstanding and care-
lessness.

Categories and Thresholds

The most common problem of items in our study
was disordered thresholds and/or categories. This
is usually seen when there is a large number of
categories, or when understanding questions and
choices for responders is either difficult or differ-
ent from the original concept (18). Following the
Linacre’s (39) recommendation, we paid attention
to both, and observed that 10 items showed only
category disordering. Based on our main objective
we deleted items that had category or threshold
problems; however, in other cases, as has been
done in some studies (44), correcting a question or
its choices by combining two adjacent choices can
be more appropriate.

bl

Item Fit

Only 6 questions were deleted in item fit analysis,
none of which showed over-fitting. It should be
noted that because of deleting a large number of
items in the previous steps, many of the unfit
items had already been deleted. When compared
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to the study performed by Leplege (18), the total
number of deleted items in the two steps of
threshold and fitting analyses were almost similar:
44 questions in this study and 46 ones in the
Leplege study.

DIF

We performed DIF analysis to detect item bias;
for this reason, we defined an equivalence region
based on which, items with bias were detected and
deleted. This criterion is stricter than the usual
method, but is robust to the effect of sample size
on the results of such analyses. In this analysis, the
items, which were evaluated, showed less bias in
sex and age subgroups, but more bias in health
status and especially in the level of education sub-
groups. The former is slightly incompatible with
the specific objectivity principle but the latter can
mostly be an indication of the fact that an individ-
ual’s level of education has a large effect on
his/her understanding of the meaning of the ques-
tions. Notably, all detected biased items in the ed-
ucation subgroups were due to the less educated
group (primary school). This may indicate that it
may be better to rephrase the questions in a way
that the meaning of the questions is clear for per-
sons with lower education as for others. This was
also observed in person fit analysis in another way.
In that case, deleted individuals only showed a
significant difference with others in the level of
education, so that a higher percentage of person
deletion occurred among individuals with lower
levels of education. Of coutse, at least to some
extent, it could be due to various problems en-
countered during the translation process (29, 45)
and may not be related to the original text of the
questions.

The Remaining Items

Table 4 compares the remaining items from the
WHOQOL-100 questionnaire in the current study
with Leplege (18) and Ecosse (19) studies, and
also the WHOQOL-BREF questionnaire. In the
two mentioned studies, DIF analysis was con-
ducted based on different cultures using databases
from 4 (Argentina, France, Hong-Kong, and UK)
and 6 (the 4 previous countries plus Spain and
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USA) countries, respectively. The main purpose of
these studies was to inspect the cultural equivalence
of the desired questionnaire. In the Ecosse study,
DIF analysis was not reported for sex and current
health status. In the Leplege study, it was done, but
item deletion was not performed based on it.

Table 4 shows that BREF, Ecosse, and Leplege
had 11, 10 and 3 items in common with our items,
respectively.

In the Ecosse's study, the most difficult questions
(questions which showed the highest level of
QOL) were about money and sex whereas in our
study, they were related to environmental issues
and money. On the other hand, the easiest ques-
tions in that study were about transportation and
in our study about work capacity, energy and fa-
tigue, and personal relationship facets. An im-
portant characteristic that these two studies had in

common was that some facets were deleted com-
pletely whereas more than one question was
spared in some of the other facets. This is some-
what expected considering the assumptions of the
Rasch analysis; items within one facet are very
similar and naturally behave in a similar manner.
However, since all the remaining items fitted the
model, based on the assumptions of the Rasch
analysis (14), the remaining items were considered
to be uni-dimensional, even though this assump-
tion might not be completely correct.

In summary, considering the complexities of the
Rasch model and our limited experience in per-
forming such analyses, our study cannot be con-
clusive; therefore, the results should be used con-
servatively. On the other hand, large sample size
and therefore the stability of our measurements is
one of the advantages of this study.

Table 4: Comparison of remaining items in the current study with WHOQOL-BREF questionnaire and two similar studies

No. Present Study Leplege* Ecosse BREF
Facet.item** Measure (logit) Facet.item**  Facet.item** Measure (logit) Facet.item**
1 211 0.93 G4 18.1 0.54 G.1
2 18.1 0.76 18.3 15.3 0.52 G4
3 20.2 0.55 22.3 15.1 0.48 1.4
4 20.3 0.54 5.3 22.3 0.29 11.3
5 214 0.52 24.2 3.3 0.24 4.1
6 20.4 0.43 20.3 22.1 0.24 24.2
7 41 0.41 20.1 14.2 0.21 5.3
8 20.1 0.39 23.1 20.3 0.2 16.1
9 4.3 0.3 1.2 14.1 0.18 221
10 17.2 0.25 13.3 24.2 0.04 2.1
11 4.4 0.24 8.1 5.4 0.02 7.1
12 16.1 0.1 23.3 17.2 0 18.1
13 19.3 0.06 12.1 -0.03 20.1
14 5.2 -0.05 20.4 -0.04 21.1
15 9.2 -0.12 20.1 -0.09 9.1
16 22.1 -0.12 1.4 -0.09 33
17 17.3 -0.12 9.2 -0.15 10.3
18 17.4 -0.13 8.4 -0.16 12.4
19 10.4 -0.2 23.3 -0.16 6.3
20 5.4 -0.2 14.4 -0.17 13.3
21 16.4 -0.29 17.3 -0.27 153
22 33 -0.33 13.1 -0.33 14.4
23 3.1 -0.36 9.1 -0.39 17.3
24 5.1 -0.39 23.4 -0.54 19.3
25 G3 -0.41 23.2 -0.55 233
26 6.4 -0.42 8.1
27 12.4 -0.48
28 13.3 -0.54
29 2.3 -0.57
30 12.3 -0.75

*In Leplege study, the item measures were not reported and only ordering of them is available./ **First part is facet number and the second patt is the item
number in each facet./ Undelined bold numbers ate items that are also present in the WHOQOL-BREF.
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Conclusion

This paper should be considered positional and
the resulted new scale should be considered as a
complement to the present similar questionnaires
like the WHOQOL-BREF. Considering the re-
sults of this study and the unique features of the
Rasch model, it is suggested that first, this analysis
be used in different populations and settings, and
for different types of health related questionnaires;
and second, in developing or reviewing a scale,
wording of the items and also the number of
choices should be noticed and revised accordingly.
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