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Background: Quality of life (QoL) is important for clinicians to evaluate how cancer survivors
judge their sense of well-being, andWHOQOL-BREF may be a good tool for clinical use. However,
at least three issues remain unresolved: (1) the psychometric properties of theWHOQOL-BREF for
cancer patients are insufficient; (2) the scoring method used for WHOQOL-BREF needs to be
clarify; (3) whether different types of cancer patients interpret the WHOQOL-BREF similarly.
Methods: We recruited 1000 outpatients with head/neck cancer, 1000with colorectal cancer, 965
with liver cancer, 1438 with lung cancer and 1299 with gynecologic cancers in a medical center.
Dataanalyses includedRaschmodels, confirmatory factoranalysis (CFA),andPearsoncorrelations.
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Results: ThemeanWHOQOL-BREF domain scoreswere between 13.34 and 14.77 among all partic-
ipants. CFA supported construct validity; Rasch models revealed that almost all items were
embedded in their expecteddomains andwere interpreted similarly acrossfive types of cancer pa-
tients; all correlation coefficients between Rasch scores and original domain scores were above
0.9.
Conclusion: The linear relationship between Rasch scores and domain scores suggested that the
current calculations for domain scores were applicable and without serious bias. Clinical practi-
tioners may regularly collect and record the WHOQOL-BREF domain scores into electronic health
records.
Copyrightª 2018, FormosanMedical Association. PublishedbyElsevier Taiwan LLC.This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
Introduction

Cancer is one of the major causes of death and negatively
affects patients’ quality of life (QoL). However, most can-
cers of different organ-systems have become chronic, as
they would usually be able to survive for more than 6
months.1 If an individual suffering from cancer is still alive
at the time of observation, he/she is defined as a cancer
survivor. There were 15.5 million cancer survivors in the
United States in 2016, and this number is expected to grow
to 20.3 million by 2026.2 Being diagnosed with cancer is a
heavy burden for patients, because they will need to
receive long-term follow-up and treatment, with the de-
tails varying according to the different stages and types of
cancer. In addition to basic survival, patients’ QoL is an
important factor that can enable both clinicians and pa-
tients to understand whether a cancer survivor is living
well, and the concept of QoL fits into the patient-centered
care model that is now being advocated.3

QoL is viewed as a key outcome measure for cancer sur-
vivors.4 Moreover, the European Organization for Research
and Treatment of Cancer (EORTC) recognizes the significance
ofQoLandhas developedcancer-specificQoL instruments for
clinical use.5 Although these cancer-specific QoL instruments
help clinicians understand the patients’ QoL specifically as it
relates to their cancer symptoms, generic QoL instruments
provide a direct comparison for people with different ill-
nesses and health states6 and would be useful for health
policy decision. There is thus also a need to validate a generic
QoL instrument for cancer care, and the World Health Orga-
nization Quality of Life Scale Brief Version (WHOQOL-BREF) is
a good candidate for validation.

Although the psychometric properties of WHOQOL-BREF
have been examined for various populations,7,8 the results
of these studies may not be applicable to cancer patients,
because different populations have varied clinical charac-
teristics. Moreover, a sound instrument needs to be tested
using different statistical methods across different pop-
ulations, because the nature of scientific inquiry is to
accumulate evidence using different methods. The evi-
dence of psychometric properties is highly dependent on
the tested populations, and the reliability and validity may
not be the same across different populations.9 It is thus
crucial for the WHOQOL-BREF to be tested for its psycho-
metric properties in relation to cancer patients.
To the best of our knowledge, only three articles10e12

examined the psychometric properties of WHOQOL-BREF;
another three4,13,14 examined the psychometric properties
of the long version of WHOQOL-BREF, WHOQOL-100, for
cancer patients. But some gaps in the literature remain to be
addressed. First, previous studies testing the WHOQOL-BREF
only focus on one type of cancer patient. Therefore, we have
no information regarding the psychometric properties of the
instrument across different types of cancer patients. Second,
most studies used classical test theory (CTT) for testing,
rather than using modern test theory, such as a Rasch model.
This study intended to apply the Rasch model for psycho-
metric assessment because it has the following advantages:
(1) it converts the raw score into an interval scale (i.e., Rasch
score with the unit of logit); (2) it separates the estimates of
item difficulty and person ability; (3) it tests the item prop-
erties, and (4) it examines the threshold order of the response
categories.7 Moreover, given that the descriptors of
WHOQOL-BREF are carefully selected, would the original
domain scores be close to an interval scale like a Rasch score?
Although Rasch scores seem to be more normally distributed
and would be more sensitive to detect differences than the
use of raw scores,15 no study has investigated the linear
relationship between the Rasch and raw scores. If the two
types of scores are linearly correlated, or almost linearly
correlated, the use of raw or original domain scores can
somewhat be justified. Thus, the study purpose was to test
the psychometric properties of the WHOQOL-BREF scores
among five common types of cancer patients.
Methods

Participants

The Institutional Review Board of National Cheng Kung Uni-
versity Hospital approved this study, and all participants
(nZ 5702) voluntarily agreed to participate in the study with
every one providing a written informed consent. The partic-
ipants were recruited from the cancer centers of National
Cheng Kung University Hospital between January 2012 and
December 2014, and they all met the following inclusion
criteria: (1) had a diagnosis of cancer (including head and
neck cancer, colorectal cancer, liver cancer, lung cancer, and
gynecologic cancers) corroborated by histopathology and/or
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cytology; (2) were aware of their cancer diagnosis; (3) did not
have any other malignancy; namely, patients with more than
one cancer were excluded; and (4) had the ability to under-
stand and complete the WHOQOL-BREF. In addition, we set
the subject to item ratio at 35:1 to determine the sample size
for each cancer type. Given that 26 items in the WHOQOL-
BREF were used for analysis, each cancer type should have at
least included 910 participants.

Instrument

The WHOQOL-BREF Taiwan version was developed following
a standard translation procedure and psychometric evalu-
ations.7,16 The design of the Taiwanese version added 2
additional items to account for Taiwanese cultural adap-
tations, which resulted in a total of 28 items. In addition to
2 generic items, the other 26 items are distributed into
Physical (7 items), Psychological (6 items), Social (4 items
including a cultural adaptation item So4), and Environment
(9 items including a cultural adaptation item En9) domains.

Item scores range from 1 (the worst condition) to 5 (the
best condition), except for 3 items (Ph1, Ph2, and Ps6), which
arereversecoded.Twoscales (0e100and4e20;ahigher score
indicates better QoL) can be transformed into domain scores
for each domain,7,16 andwe used the 4e20 scale in this study.

Data analysis

The descriptive analyses were conducted using SPSS 15.0
(SPSS Inc., Chicago, IL); the CTT analyses for psychometric
properties were analyzed using R software (including psych
and lavaan); the Rasch analyses were analyzed using WIN-
STEPS 3.75.0 (Winsteps.com, Chicago, IL).

CTT analyses

Internal consistency, concurrent validity, and confirmatory
factor analysis (CFA) were the CTT analyses used to
examine the psychometric properties of the WHOQOL-
BREF. Internal consistency was tested using Cronbach’s a,
and a value of a larger than 0.7 indicates satisfactory in-
ternal consistency. Concurrent validity was tested using the
correlations between two generic items on WHOQOL-BREF
(“How would you rate your quality of life?” and “How
satisfied are you with your health?”) and each domain score
(Physical, Psychological, Social, and Environment), and we
anticipated moderate correlations (i.e., r > 0.3). CFA was
used to test the four-correlated-factor structure of the
WHOQOL-BREF, and we used diagonally weighted least
square (DWLS) estimator to tackle the Likert-type scale in
the WHOQOL-BREF. Three fit indices were used to deter-
mine whether the factor structure was supported:
comparative fit index (CFI) > 0.9, root mean square of error
approximation (RMSEA) < 0.08, and standardized root mean
square residual (SRMR) < 0.08 suggest acceptable fit.17

Rasch analysis for psychometric evaluations

All of the Rasch models were analyzed using rating scale
models (RSMs) because we assume that the difficulties of the
descriptors were similar across items. The assumption is
reasonable because the descriptors of the WHOQOL-BREF
Taiwan version followed the guidelines of choices of de-
scriptors very carefully, and evidence showed the similar
difficultiesacross items.16The itemproperties ineachdomain
were tested for different cancer types, anda total of 20Rasch
RSMs (4 WHOQOL-BREF domain � 5 cancer types) were con-
ducted. Item fit statistics, including infit mean square (MnSq)
and outfit MnSq, were used to examine whether an item fit
well in its embedded domain. An acceptable range of MnSq is
between 0.5e1.5,18 and a higher MnSq value of an item in-
dicates that the item is underfitted (i.e., unpredictable and/
oroutsideof theconcept); a lowerMnSqvalue indicates that it
is overfitted (i.e., there is some redundancy).18,19

The reproducibility of the hierarchical item difficulty
was examined using item separation reliability, and repro-
ducibility of the person ordering was examined using person
separation reliability. In addition, the item separation
index tested for the classification of the items, and the
person separation index tested for the classifications of the
persons. Acceptable values are 0.7 for reliability and 2 for
the separation index.20 Moreover, the difficulty of each
item was presented using logit unit for each cancer type.

The ordering of the response categories was tested using
average and step measures. The average measure exam-
ined the average QoL level of all patients who chose the
particular category, and the step measure was the
threshold between the response categories.7 The mono-
tonically increasing average and step measures indicate
that the response categories for each item were success-
fully located in their expected order.

Differential item functioning (DIF) analysis was con-
ducted to examine the invariance of the item-difficulty
hierarchy across the five cancer types. If an item displays
DIF, then its difficulty varies across different subgroups;
that is, the subgroups interpret the item in different
ways.21 We applied a DIF contrast (i.e., logit of Group 1
minus logit of Group 2) > 0.5 logit as a substantial DIF.21

Association between original domain scores and
Rasch scores

We first examine whether the Rasch score outperforms
original domain score, and whether the Rasch score has the
ability to be a criterion for the domain score. The co-
efficients of variation (CV; i.e., SD divided by the mean)
were obtained to detect the differences in variability be-
tween Rasch and domain scores. The CV is a standardized
measure that describes the dispersion of a probability dis-
tribution or a frequency distribution. The CV can thus help
us compare the variations in different score ranges, and a
greater value suggests a larger variation. Therefore, the
larger one is more sensitive and has a greater capability to
detect individual differences. In addition, analyses of vari-
ance (ANOVAs) with Bonferroni adjustment were applied to
all Rasch scores and all domain scores to compare the dif-
ferences in QoL across five types of cancer patients.

Results

A total of 5702 cancer patients participated in the study,
and Table 1 summarizes their demographic details. CTT
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Table 1 Demographics across five cancers patients.

n (%) c2 or (F) Multiple
comparisonsb1. Head/Neck

cancer
2. Colorectal
cancer

3. Liver
cancer

4. Lung
cancer

5. Gynecologic
cancers

Total participants 1000 (100.0%) 1000 (100.0%) 965 (100.0%) 1438 (100.0%) 1299 (100.0%) e e

Age (yr)a 55.89 (11.38) 63.39 (12.46) 61.68 (11.22) 63.89 (11.80) 52.68 (12.87) (209.62) 2,4 > 3 > 1 > 5
Gender (male) 859 (85.9%) 573 (57.3%) 711 (73.7%) 765 (53.2%) 0 (0.0%) 2056.69 e

Educational level 189.72 e

� elementary 290 (29.0%) 399 (39.9%) 419 (43.4%) 627 (43.6%) 398 (30.6%)
Junior high 253 (25.3%) 158 (15.8%) 174 (18.0%) 209 (14.5%) 204 (15.7%)
Senior high 278 (27.8%) 191 (19.1%) 204 (21.1%) 299 (20.8%) 398 (30.6%)
� college 176 (17.6%) 230 (23.0%) 157 (16.3%) 207 (14.4%) 293 (22.5%)

Marital status 72.83 e

Single 108 (10.8%) 67 (6.7%) 55 (5.7%) 73 (5.1%) 135 (10.4%)
Currently married 747 (74.7%) 721 (72.1%) 723 (74.9%) 978 (68.0%) 861 (66.3%)
Others 130 (13.0%) 187 (18.7%) 166 (17.2%) 274 (19.1%) 277 (21.3%)

Current smoker (yes) 256 (25.6%) 88 (8.8%) 162 (16.8%) 130 (9.0%) 79 (6.1%)
Current drinker (yes) 168 (16.8%) 100 (10.0%) 58 (6.0%) 144 (10.0%) 116 (8.9%)

a Reported in Means (SD).
b Using Bonferroni correction.
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results showed satisfactory internal consistency across all
five types of cancer patients in the Physical (a Z 0.794 to
0.834), Psychological (a Z 0.781 to 0.827), and Environ-
ment domains (a Z 0.730 to 0.803), but unsatisfactory in-
ternal consistency in the Social domain (a Z 0.487 to
0.657). The concurrent validity of the WHOQOL-BREF was
supported by the significantly moderate correlations be-
tween overall QoL and all domain scores (r Z 0.30 to 0.60);
between general health and all domain scores (r Z 0.31 to
0.68). Moreover, the fit indices of the CFA models supported
the factor structure in all five types of cancer patients:
CFI Z 0.991, RMSEA Z 0.030, and SRMR Z 0.045 for head
and neck cancer; CFI Z 0.974, RMSEA Z 0.041, and
SRMR Z 0.056 for colorectal cancer; CFI Z 0.981,
RMSEA Z 0.040, and SRMR Z 0.055 for liver cancer;
CFI Z 0.981, RMSEA Z 0.042, and SRMR Z 0.055 for lung
cancer; CFIZ 0.984, RMSEAZ 0.038, and SRMRZ 0.051 for
gynecologic cancers.

The misfit items identified by the Rasch models were
almost the same across the five types of cancer survivors.
Five items from the Physical (3 items), Psychological (1
item), and Environment (1 item) domains were misfit, while
all the other items fit well in their embedded domains. Of
the 5 misfit items, items Ph2 (Medication), Ps6 (Negative
feelings), and En9 (Eating) were underfit for all types of
cancer; item Ph1 (Pain and discomfort) was underfit for all
cancers except for lung cancer; item Ph6 was overfit for
colorectal cancer (Table 2).

Person separation and person reliability seemed to be
adequate in all domains, except the Social domain. None-
theless, all domains exhibited excellent item separation
and item reliability (Appendix Table S1). The difficulties of
the response categories (examined using an average mea-
sure) and those of the thresholds (examined using a step
measure) increased monotonically in their expected orders
(Appendix Table S2). In addition, the difficulties of the
same items across the five types of cancer survivors were
similar in all four WHOQOL-BREF domains, indicating a
successful choice of descriptors. However, our visualized
diagram (Fig. 1) shows that the following items had diver-
gent difficulties across the five types of cancer survivors:
Ph2 (Medication), Ps6 (Negative feelings), So4 (Being
respected ), and En9 (Eating).

Additional DIF tests corresponding to Fig. 1: item Ph2
(Medication) displayed substantial DIF in 6 comparisons
between different types of cancers; Ps6 (Negative feelings)
in 4 comparisons; So4 (Being respected ) in 4 comparisons;
En9 (Eating) in 4 comparisons (Appendix Table S3).

The domain scores calculated from the original item
scores had smaller variability as compared with the con-
verted Rasch scores in all domains across the five kinds of
cancers (Appendix Table S4). Moreover, the WHOQOL-BREF
score comparisons using the original domain scores across
the five cancers were similar to those using the Rasch
scores, though the Rasch scores seemed to have larger F
values than did the original scores (Appendix Table S4). The
linear correlations between the Rasch scores and the orig-
inal domain scores were highly correlated: rZ 0.911e0.970
(p < 0.001) for head/neck cancer; Z 0.910e0.962
(p < 0.001) for colorectal cancer; Z 0.908e0.968
(p < 0.001) for liver cancer; Z 0.922e0.967 (p < 0.001) for
lung cancer; Z 0.922e0.965 (p < 0.001) for gynecologic
cancers.
Discussion

The strengths of this study are as follows: (1) the partici-
pants included different major types of cancer survivors;
(2) there was a large sample size for each type of cancer;
(3) different statistical methods were used to examine the
psychometric properties of the WHOQOL-BREF; (4) the
ordering of the categories and DIF for cancer patients were
tested; and (5) the evidence was provided with regard to
using the original domain scores of the WHOQOL-BREF in
clinical settings. In addition, results derived from CFA and



Table 2 Item difficulty, Rasch fit statistics for each item across different cancer survivors.

Head and neck cancer Colorectal cancer Liver cancer Lung cancer Gynecologic cancers

D Infit Outfit D Infit Outfit D Infit Outfit D Infit Outfit D Infit Outfit

Phy

Ph1 �1.26 1.59 1.48 �1.46 1.62 1.53 �1.45 1.52 1.50 �1.30 1.42 1.37 �1.21 1.54 1.49
Ph2 �0.75 2.10 2.05 �0.06 1.98 1.96 0.14 2.02 2.03 �0.07 1.95 1.96 �1.20 1.95 1.84

Ph3 0.91 0.70 0.70 0.70 0.73 0.73 0.71 0.64 0.64 0.64 0.71 0.72 1.05 0.76 0.76
Ph4 �0.12 0.85 0.79 �0.02 0.81 0.77 �0.09 0.78 0.74 0.12 0.79 0.77 �0.08 0.93 0.89
Ph5 0.82 1.05 1.05 0.77 1.07 1.07 0.78 1.04 1.06 0.61 1.14 1.17 1.31 1.09 1.10
Ph6 �0.03 0.54 0.51 �0.19 0.48 0.47 �0.26 0.54 0.51 �0.21 0.49 0.47 �0.06 0.52 0.50
Ph7 0.43 0.65 0.63 0.26 0.59 0.58 0.18 0.64 0.63 0.20 0.63 0.63 0.19 0.64 0.63
Psy

Ps1 1.44 0.97 0.95 1.36 0.95 0.96 1.38 1.04 1.01 1.32 1.04 1.02 1.48 1.11 1.12
Ps2 �0.22 1.01 0.96 �0.21 0.99 0.94 �0.20 1.06 1.01 �0.21 1.06 1.00 �0.35 0.98 0.94
Ps3 0.29 0.81 0.79 0.37 0.87 0.83 0.44 0.83 0.82 0.36 0.85 0.84 0.50 0.86 0.85
Ps4 �0.13 1.11 1.07 �0.25 0.93 0.89 �0.34 0.98 0.94 �0.36 0.99 0.94 �0.60 1.00 0.97
Ps5 �0.25 0.62 0.61 �0.19 0.63 0.60 �0.21 0.63 0.60 �0.16 0.62 0.60 �0.48 0.60 0.59
Ps6 �1.13 1.63 1.64 �1.08 1.85 1.87 �1.08 1.63 1.65 �0.95 1.58 1.60 �0.56 1.51 1.56

Soc

So1 �0.05 0.81 0.71 0.00 0.73 0.63 0.00 0.85 0.75 0.01 0.82 0.72 �0.15 0.87 0.78
So2 0.79 1.10 1.08 1.24 1.12 1.11 1.08 1.12 1.07 1.14 1.17 1.21 0.88 1.14 1.13
So3 �0.75 0.81 0.70 �0.66 0.80 0.68 �0.66 0.75 0.64 �0.80 0.82 0.70 �0.97 0.81 0.72
So4 0.00 1.30 1.18 �0.58 1.43 1.30 �0.42 1.30 1.21 �0.36 1.24 1.13 0.24 1.19 1.11
Env

En1 0.00 0.83 0.79 0.12 0.83 0.80 0.07 0.87 0.81 0.27 0.94 0.88 0.41 0.88 0.86
En2 0.24 0.98 1.03 0.23 0.96 0.96 0.19 0.94 0.92 0.26 0.96 0.97 0.54 0.92 0.92
En3 1.20 0.93 1.00 1.10 0.86 0.89 1.25 0.93 0.97 1.25 0.95 0.98 1.20 1.00 1.05
En4 �0.09 0.87 0.83 0.13 0.92 0.85 0.06 0.90 0.84 0.00 0.88 0.80 �0.15 0.90 0.86
En5 0.69 1.16 1.19 0.86 1.26 1.27 0.85 1.33 1.38 0.99 1.31 1.32 1.08 1.30 1.33
En6 �0.53 0.61 0.59 �0.46 0.68 0.63 �0.46 0.58 0.54 �0.46 0.60 0.55 �0.27 0.74 0.71
En7 �0.88 0.72 0.71 �0.63 0.76 0.71 �0.59 0.85 0.83 �0.63 0.78 0.75 �0.67 0.77 0.76
En8 �0.69 0.62 0.57 �0.31 0.78 0.73 �0.34 0.70 0.65 �0.31 0.78 0.75 �0.53 0.68 0.65
En9 0.04 1.98 2.13 �1.04 2.28 2.34 �1.03 2.13 2.23 �1.37 2.11 2.15 �1.61 1.96 1.99

Reverse coded items are in italics; misfit values are in bold.
Phy Z Physical; Psy Z Psychological; Soc Z Social; Env Z Environment; D Z Difficulty.
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Rasch analysis all suggest that the WHOQOL-BREF had
satisfactory construct validity but in different aspects.
Specifically, CFA results indicated that the factorial struc-
ture of WHOQOL-BREF was four factors. Therefore, phys-
ical, psychological, social, and environment are different
constructs. Rasch analysis additionally suggested that each
factor was unidimensional: the items under the same
domain of WHOQOL-BREF are grouped together to demon-
strate the same construct.

Our CTT results agree with the findings of previous
studies8,11,12,16 that used CTT methods to test the psycho-
metric properties of the WHOQOL-BREF. In addition, our
finding of unsatisfactory internal consistency in the Social
domain corresponded to the low Cronbach’s a found in Van
Esch et al.12 and Oliveria et al.11 We agree with the sug-
gested explanation for this can probably be attributed to
the small number of items in the Social domain. Another
possible explanation for the low internal consistency may
be the participants’ characteristics as our Rasch analyses
showed that person separation reliability was low (the
values ranged from 0.57 to 0.69) in the Social domain, while
the item separation reliability was high (values ranged from
0.99 to 1.00).
Studies using Rasch analysis found that the WHOQOL-
BREF had no misfit items in the general population22 or in
community-dwelling elderly people.23 In contrast, three
misfit items (all the negatively worded items) were found in
a heroin-dependent sample,7 and one misfit item (Ph5:
sleep) was found in people with depression.24,25 One
possible explanation for these diverse results for the misfit
items is cultural differences, while an alternative expla-
nation is the different health conditions in the different
populations surveyed. If we only examine studies carried
out within the same culture,7,23,26 only Chang et al.7 and
our study found the negatively worded items to be misfit.
Nevertheless, the fit statistics of the three negatively
worded items were almost the highest in their embedded
domains in Liang et al.23 (Infit MnSq Z 1.05 [Ph1: pain and
discomfort] and 1.35 [Ph2: medication] vs. 0.72e0.93 and
1.20 [Ph5: sleep]; Z 1.38 [Ps6: negative feelings] vs.
0.82e0.97) and Wang et al.26 (Infit/Outfit MnSq Z 1.19/
1.27 [Ph1] and 1.18/1.30 [Ph2] vs. 0.83e1.02/
0.81e1.02; Z 1.15/1.17 [Ps6] vs. 0.87e1.10/0.86e1.10).
Therefore, we tentatively conclude that the misfitting of
the three negatively worded items can be at least partially
explained by the trivial wording effects.



Figure 1 Differential item functioning (DIF) across five cancer groups.
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Surprisingly, we found that the item En9 (Eating) was
extremely misfitted (Infit/Outfit MnSq Z 1.98e2.28/
1.99e2.34). One potential explanation for this is that the
Environment domain may not be the underlying construct of
En9 although it is an important indicator measuring QoL for
Taiwanese subjects.16 Because both Chang et al.7 and Liang
et al.23 found that En9 fit well in its embedded domain, we
suspect that this item could be embedded in the Environment
domain for populations other than cancer survivors. The
major reason for this difference may be that the dietary
guidelines and/or advice for cancer survivors are usually very
strict, whichwould reduce their chances of dining outside the
homeand/or hospital. As such, cancer survivorsmaynot think
En9 is an item within the Environment domain.

In addition to the misfit items, some DIF items in the
WHOQOL-BREF need to be taken into consideration when
measuring patients’ QoL. Specifically, (1) survivors of
different types of cancer interpreted the dependency on
medication (Ph2) differently; (2) patients with gynecologic
cancers were more likely to express more negative feelings
(Ps6) than those with head/neck cancer, colorectal cancer,
and liver cancer; (3) survivors of gynecologic cancers and
head/neck cancer felt that being respected (So4) was more
difficult than other types of cancer patients did; (4) head/
neck cancer patients considered eating (En9) to be more
difficult than other types of cancer patients did.

A possible explanation for the different interpretations
across different types of cancer survivors with regard to
dependency of medication is that they received quite
different treatments, which then had different side ef-
fects. Therefore, they may interpret their dependency on
medications differently. It is reasonable for patients with
gynecologic cancers to express more negative feelings as
compared with other types of cancer survivors because
women tend to express their emotions more than men do.27

In addition, patients with gynecologic cancers and head/
neck cancer suffer more with regard to their body
image17,28 as compared to other types of cancer survivors,
and thus, may feel devalued and that it is difficult to be
respected. Moreover, head and neck cancer patients with
oropharyngeal cancer are more likely to have eating and
drinking problems than are those with laryngeal cancer,29

and thus are more likely to have problems with opening
the mouth, eating, drinking, dry mouth, voice, and speech.

In addition, we found that the domain scores of the
WHOQOL-BREF can be applied to clinical use because of the
high correlations between the Rasch and domain scores,
and because comparisons among different cancers show
similar results for the Rasch and original domain scores. Our
results agreed with previous findings15 which suggested that
using Rasch scores for ANOVA leads to the detection of
larger F values than can obtained using the original domain
scores. The larger F values also correspond to our CV re-
sults, in that the Rasch scores had larger CV values than did
the domain scores. In other words, the Rasch scores had
more capability to differentiate the performances of
different individuals as compared with the original domain
scores, and may have the sensitivity to detect minor
changes. Also, the similarities between Rasch scores and
domain scores in comparing different types of cancer sur-
vivors may be related to our large sample size. That is,
Rasch scores and domains scores all had large F values. If
our sample were in moderate size, Rasch scores may detect
some significant findings that are not found using domain
scores because of the large CV in Rasch scores. In order to
corroborate this conjecture, we randomly selected half of
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our participants to reanalyze the ANOVA across the same
five cancers. Indeed, we found that Social domain became
nonsignificant in domain score but retained significant in
Rasch score (Appendix Table S5). Therefore, we also
recommend the use of Rasch scores in the future if an in-
formation system which can automatically convert the raw
scores into these is established. Nevertheless, the use of
original domain scores seems justified based on our results,
and may be a viable alternative for small hospitals/clinics
to regularly collect and explore QoL data with patients in
daily practice with minimal costs. In addition, our results
derived from the domain scores demonstrated that
WHOQOL-BREF had the ability to differentiate people with
different types of cancer. Also, the sensitivity of item
scores of the WHOQOL-BREF has been evidenced in a recent
study on patients with lung cancer: WHOQOL-BREF detec-
ted the QOL differences in many item scores between two
molecular target therapies.30 As these adverse effects are
not directly related to the respiratory system, they might
not be picked up by usual lung-cancer specific items.

There are several limitations in this study. First, the
participants were solely from the same medical center; our
results may therefore have limited generalizability. Sec-
ond, because the WHOQOL-BREF is a generic questionnaire,
which does not contain any cancer-specific items, espe-
cially symptoms, for each type of cancer, it cannot reflect
the detailed changes in QoL for cancer patients. Nonethe-
less, a generic questionnaire with good psychometric
property may still be useful in detecting QoL changes for
potential adverse effects of cancer treatment.30 Third, all
the participants had the ability to complete the WHOQOL-
BREF; that is, none of them were too severe to respond
to the questionnaire. In other words, our results cannot be
applicable to cancer survivors with poor consciousness or
inability to attend oncology clinic. Followed by the third
limitation, the lack of information in the clinical charac-
teristics of our participants may restrict the generalizability
of our study results. We did not deliberately obtain the
clinical characteristics (e.g., stage, severity, and treatment
status) at the time of measurements. As all patients who
visited oncology clinic at the NCKUH were invited and
measured, the likelihood of a specific stage/severity and/
or treatment would be low.

In conclusion, our results demonstrate that the WHOQOL-
BREF is basically a sound instrument to measure QoL for
cancer patients.However, substantial DIFwas found for items
Ph2 (Medication), Ps6 (Negative feelings), So4 (Being
respected ), and En9 (Eating), and thus clinicians should be
cautious about using these for comparisons of different types
of cancer survivors because of the possibility of different in-
terpretations. We also suggest that QoL should be measured
for cancer survivors repeatedly to capture the dynamic
changes of their health conditions instead of simply applying
a one-time measure. Future studies are needed to explore
how to best use the WHOQOL-BREF for survivors with cancer
of different organ-systems.
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