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Abstract

Purpose The aim of the study was to further validate the
Assessment of Quality of life at the End of Life (AQEL)
questionnaire, to explore whether conceptually consistent
scales could be confirmed and how the instrument relates to
other widely used and validated HRQL instruments.
Methods A total of 106 patients with lung cancer in
palliative care completed the 20-item AQEL, the EORTC
QLQ-C30, Hospital Anxiety and Depression Scale
(HADS), Sense of Coherence (SOC-13) and Social Support
Survey (SSS). Construct validity of the AQEL was tested
by multitrait scaling, principal components analysis, inter-
scale correlations and known-groups comparisons.

Results Five scales were supported by multitrait scaling:
Basic function, Activity, Emotional function, Cognitive
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function and Existential needs, with satisfactory (>.7)
internal consistency for the latter three and intermediate
(>.5) for the remaining two. A Social support scale was
supported by principal components analysis, but exhibited
a low internal consistency. Items on health care issues and
physical symptoms worked best as individual items.
Expected correlations with other instruments were found
for all scales. Activity was sensitive to different levels of
functioning as defined by performance status.
Conclusions This study provided some evidence for the
validity of the AQEL and its feasibility in patients with
cancer in palliative care.

Keywords AQEL - Palliative care - Quality of life -
Validity
Introduction

The care of patients with end-stage cancer is directed to be
palliative, with management of symptoms and maintenance
of quality of life as integral parts of care [1] Quality of life
(QoL) is a multidimensional evaluation of an individual’s
life circumstances [2] and has been defined as “a personal
sense of well-being encompassing physical, psychological,
social and spiritual dimensions” [3]. Inherent in measures
of health-related quality of life (HRQL) are symptoms,
functioning and global QoL.

There is a need for careful evaluation of HRQL in
palliative research, where standardized questionnaires play
an important role. In cancer research, a limited number of
multidimensional assessment tools such as the European
Organization for Research and Treatment of Cancer (EO-
RTC) Core Quality-of-Life Questionnaire (QLQ-C30) [4]
or the Functional Assessment of Cancer Therapy (FACT)
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[5] have been established. However, there has been less
consensus as to which instruments should be recommended
in palliative care populations [6, 7]. Except for functioning
and symptom control, issues concerning social support,
sense of coherence and satisfaction with care have been
recognized by both respondents/patients and scientists as
important to patients in palliative care [8, 9]. In addition,
one needs to consider also the amount of patient burden
associated with data collection, and the instruments need to
be reasonably brief.

By the time of initiation of the present study, a few other
instruments intended for use in palliative care were avail-
able, such as The McMaster Quality of Life Scale [10]
which is comprehensive but somewhat lengthy (32 items)
and the Hospice Quality of Life Index which in its revised
form [11] comprises 28 items. Neither of these instruments
includes a total quality of life measure and they do not
address issues concerning perception of care.

Since the initiation of the present study, a few instru-
ments intended for assessment of QoL in palliative care
were developed. In 2006, the EORTC QLQ-C15 PAL was
published [8]. Essentially, it is a 15-item short form of the
QLQ-C30 and it has been acknowledged that key issues in
palliative care patients, such as existential issues, issues
related to satisfaction with care and social support are
missing [9]. More recently, a validation of the Functional
Assessment of Chronic Illness Therapy (FACIT) PAL was
published [12]. It is a combined instrument, including the
generic FACIT-G questionnaire and a 19-item palliative
care subscale, the combined measure comprising 46 items.
The FACIT-PAL covers both social and existential
dimensions, but does not address issues related to satis-
faction with care.

The Assessment of Quality of life at the End of Life
(AQEL) questionnaire was developed for use with patients
in palliative care in order to combine brevity and useful-
ness with comprehensiveness. It elucidates the importance
of multidimensional assessment of QoL as suggested by the
WHO: “Care of the dying extends beyond pain and
symptom relief. It also supports the social, psychological
and spiritual needs of the patients and their families” [1]. It
also comprises items concerning satisfaction with care and
global quality of life.

The first validation study of the AQEL was undertaken
in a sample of 71 patients with cancer of different sites
receiving palliative home care [13]. The patients had a
median Karnofsky performance status (KPS) of 70 (range
30-90). Test-retest correlations were between 0.52 and
0.90 with 13 items scoring more than 0.70. The AQEL
items were compared with parallel completion of the
Cancer Inventory of Problem Situations (CIPS). Correla-
tions between corresponding items within the two ques-
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tionnaires varied in the range of 0.54-0.81, the only
exception being the social items which did not correlate
well. The hypothesized dimensionality of the AQEL was
not completely supported by factor analysis, and the
authors suggested that the AQEL be analysed as either
single items, or as a summated scale of all items, until
further validation data emerged. The total AQEL score
dropped significantly during the last weeks in life sug-
gesting responsiveness to clinical change.

The present study was conducted to further validate the
AQEL in a homogenous sample of patients with lung
cancer in palliative care, in order to explore whether con-
ceptually consistent scales could be confirmed by multitrait
analysis and how the instrument relates to other HRQL
instruments. Comparison with the EORTC QLQ-C30, one
of the most widely used and well-validated HRQL instru-
ments in cancer research, was deemed as relevant for the
future development work with AQEL. To be able to also
validate domains not covered by the QLQ-C30 (i.e. social
support, existential needs), other domain-specific instru-
ments were included in the analysis.

Methods
Patients

Patients were consecutively recruited among those refer-
red to the Pulmonary Oncology Department at Sa-
hlgrenska University Hospital, Sweden, between May
2003 and February 2005. The inclusion criteria were: a
diagnosis of lung cancer, not amenable to curative treat-
ment; not undergoing treatment with life-prolonging
intent; ability to speak and read Swedish and oral and
written informed consent. Exclusion criterion was: severe
mental or cognitive impairment. Palliative chemo- or
radiotherapy primarily aimed at alleviating symptoms was
permitted. At study entry, the patients completed a battery
of questionnaires as described below. The study was
approved by the Regional FEthical Review Board in
Gothenburg (S112-03).

Assessment of Quality of life at the End of Life
(AQEL)

The AQEL questionnaire was developed to assess HRQL
in palliative care patients [13]. It covers physical, psy-
chological, social, existential and global aspects of HRQL.
The original version comprised of 19 items, but the authors
proposed that an item on dyspnea be added, and in the
present study the 20-item version was used. All items have
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a response format of a numeric rating scale ranging from 1
to 10, with extreme values indicated by verbal anchors.
Scores were initially calculated by simple summation,
where higher scores indicate better functioning or less
symptom bother. For the purpose of comparability with the
EORTC QLQ-C30 questionnaire, all item and scale scores
were linearly transformed to a 0-100 format, where 100
indicates best functioning or, as regards the physical
symptom measures, worst symptom bother.

The AQEL has previously been tested in patients with
incurable and symptomatic cancer [13] and was used in
patients with lung cancer attending a breathlessness clinic
[14].

Reference instruments

The EORTC QLQ-C30 is a core HRQL instrument which
was developed for use with patients undergoing treatment
for cancer [4]. It consists of 30 items measuring physical,
role, emotional, cognitive and social functioning in multi-
item scales, as well as symptoms commonly reported by
patients with cancer, such as fatigue, nausea and vomit-
ing, pain, dyspnea, sleeping problems, appetite loss,
constipation and diarrhoea. It also comprises a 2-item
scale measuring global QoL. The response format for
symptom and function items is categorical, with numbers
from 1 to 4 anchored by the verbal categories “not at
all”, “a little”, “quite a lot” and “very much”. The
global QoL scale is a numeric rating scale ranging from 1
to 7, with extreme values indicated by verbal anchors. In
the analysis, all item and scale scores were linearly
transformed to a 0—100 format, where 100 indicates best
functioning or, as regards the symptom measures, worst-
experienced symptoms [15].

The QLQ-C30, usually complemented by one of several
available diagnosis-specific questionnaire modules [16], is
one of the most frequently used HRQL instruments
worldwide in cancer clinical trials [17], but it has also been
used in palliative care studies, e.g. in palliative home care
[18], and in nurse-led follow up of patients with gastro-
intestinal cancer [19]. The validity, reliability and clinical
relevance of the Swedish version of the QLQ-C30 have
been documented in patients with lung cancer in a pallia-
tive setting [20]. Normative and reference data are avail-
able [21, 22].

Sense of coherence was measured by the SOC-13 ques-
tionnaire [23, 24]. The SOC-13 measures a person’s
resources to cope with difficulties in three subscales; com-
prehensibility, manageability and meaningfulness. Subscale
scores may be summated to a total score. The SOC-13 has

been widely used in research, e.g. in older patients with
cancer [25] and in patients with thyroid cancer [26].

The Social Support Survey (SSS) [27] has previously
been used in patients with cancer [28]. It measures the
patients’ perceived availability of social support in 20 items.
The items are grouped into four subscales measuring emo-
tional/informational support, tangible support, affectionate
support and positive social interaction. In the present anal-
ysis, only the total score, i.e. the summated score of the four
subscales, was used.

The Hospital Anxiety and Depression Scale (HADS)
was used to assess emotional distress. It measures depres-
sion and anxiety in two separate subscales comprising 7
items each [29, 30]. A Swedish version was developed in
1986 and has been used in patient with various cancers
[31-33].

In addition to the patient-rated questionnaires, patients’
performance status was estimated at baseline, using the
WHO scale [34], ranging from O (no limits to activity) to 4
(unable to perform self-care).

Data analysis

A main purpose of the present study was to investigate and
confirm the structure and validity of the AQEL instrument.
Items that were considered conceptually related and
hypothesized to measure a common HRQL dimension were
grouped into multi-item scales. The following scales were
hypothesized: Basic function (2 items: hours recumbent
during the day; help with hygiene), Activity (2 items:
physical strength; ability to do what one wants), Emotional
function (3 items: anxiety; insomnia; depression), Cogni-
tive function (2 items: memory; concentration), Social
support (2 items: sharing worries with family; regarded as
usual by friends), Existential needs (2 items: meaningful-
ness; make you happy), and Perception of care (2 items:
reach staff; receive care), as is also indicated in Table 3.
Items concerning physical symptoms, i.e. pain, nausea,
bowel function and dyspnoea were used as single items.

The hypothesized multi-item scales of the AQEL were
tested for construct validity in two ways. First, a multitrait
scaling analysis was applied [35]. In this analysis, each
item was expected to correlate stronger with its own
hypothesized scale, corrected for overlap, than with the
other scales. For convergent validity, a correlation coeffi-
cient of at least 0.4 within the scale was required. Dis-
criminant scaling error existed if the correlation of an item
with another scale exceeded 1 SE of the correlation with its
own hypothesized scale. In all correlation analyses, Pear-
son’s correlation was used.
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Second, a principal component analysis was conducted
to explore if the conceptually consistent scales would be
reproduced. Varimax rotation with Kaiser normalization
was used.

Construct validity was also analysed by multimethod
scaling to examine convergence and divergence of the
hypothesized scales in the AQEL with other instruments
[36]. The physical, emotional and cognitive function
measures in the AQEL were hypothesized to correlate best
with corresponding measures in the QLQ-C30. In addition,
the Emotional function scale was assumed to correlate with
the HADS scales. The AQEL Social support scale was
supposed to correlate with the SSS total score and with
QLQ-C30 social functioning and the Existential needs
scale with the SOC meaningfulness subscale scale and
summary score.

Clinical validity, as an additional aspect of construct
validity, of the AQEL Basic function and Activity scales
was analysed by the ability of the AQEL scale to distin-
guish between groups differing in health status assessed by
WHO performance status [37]. Independent z-test was used
for significance testing.

Internal consistency, or homogeneity, of hypothesized
scales or factors was measured by Cronbach’s alpha
coefficient [36, 37].

According to Kline [38], a sample size of 100 is a
desirable minimum to conduct a factor analysis. It has also
been suggested by Kline that a subjects-to-items ratio of
2:1 may be enough. Therefore, the sample size was
determined to 100.

Results
Patient characteristics

During the data collection period, 151 patients were asked
to participate and 106 (70%) accepted. Forty-five patients
(22 men and 23 women) declined to participate. The non-
participants were slightly older (median age 74; range 58—
85) compared with the participants (median age 69;
Table 1). Baseline demographic and medical data of the
106 evaluable participants are shown in Table 1. Time
since diagnosis varied widely since three of the patients
had been diagnosed more than 7 years prior to inclusion. A
majority of patients had metastatic disease. The most fre-
quent sites of metastases were the lung, pleura and bone.
Most patients only had elementary school education, while
15% had a university education. Sixty-nine per cent were
retired. Only two patients were born in non-Scandinavian
countries.
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Quality of life

Descriptive data from both AQEL and EORTC QLQ-C30
are presented in Table 2. As measured with the AQEL,
the mean Basic function score was close to maximum
(93.1 on a standardized O to 100 scale), indicating that the
patients on average experienced very little impact on their
ability of self-care. In contrast, the mean Activity score
was comparably low, pointing to a more pronounced
impact on components of physical functioning that are not
primarily related to self-care. The QLQ-C30 Physical
functioning scale, which comprises items on both basic
functioning and activity, displayed a mean score value in
between the two AQEL scales measuring physical
function.

Both instruments displayed similar mean score levels
with regard to Emotional function, Cognitive function,
Social function/support and Global QoL.

Concerning the symptom measures, mean score levels
for pain, nausea, bowel problems and insomnia were sim-
ilar with both measurements, while the reported level of
dyspnea was somewhat higher (i.e. more pronounced) with
the QLQ-C30 measure.

Multitrait scaling

Results of the multitrait scaling analysis of the AQEL
questionnaire is displayed in Table 3. In this analysis, the
single item on Global QoL was excluded, since it was
assumed to capture multiple dimensions. Items that were
assumed to form the scales Basic function, Activity,
Emotional function, Cognitive function and Existential
needs all correlated at least 0.4 with their own hypoth-
esized scales, corrected for overlap, and no scaling errors
were seen with these items. In contrast, the four items
that were assumed to measure Social support and Per-
ception of care, respectively, correlated less strongly with
their own hypothesized scales, and they all exhibited
scaling errors in that they correlated more than 1 SE
better with at least one other, conceptually different
scale.

Cronbach’s alpha coefficients for the hypothesized
scales are presented at the bottom of Table 3. Alpha
coefficients exceeding 0.7, which is conventionally con-
sidered as a minimum requirement for multi-item scale
constructions intended for group comparisons, were seen
with Emotional function, Cognitive function and
Existential needs. Alpha coefficients for Basic function
and Activity were somewhat lower, in the range of
0.55 to 0.58, while alpha coefficients for Social support
and Perception of care were quite low. The physical
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Table 1 Demographic and
medical characteristics of the
study sample (n = 106)

Table 2 Mean (SD) AQEL and
EORTC QLQ-C30 scale scores

All scores are linearly
transformed to a 0-100 format.
Higher scores of function scales
and global QoL indicate better
functioning/QoL, while higher
scores of the symptom measures
indicate higher symptom burden

Demographic and medical variables

Number of patients (%)

Age, median (range) 69 (36-85)
Gender

Men 55 (52%)

Women 51 (48%)
Marital status

Married 65 (61%)

Living alone, widowed or divorced 41 (39%)
Time since diagnosis in months, median (range) 9 (2-142)
Lung cancer histology

Non-small cell lung cancer (NSCLC) 77 (73%)

Small cell lung cancer (SCLC) 29 (27%)
Presence of metastases 63 (59%)
Performance status according to WHO (1979)

0: No limit to normal activity 19 (18%)

1: Ambulatory, but restricted in strenuous activity 62 (58%)

2: Able to perform self-care, active >50% of daytime 20 (19%)

3: Only partly able to perform self-care, resting >50% of daytime 4 (4%)

4: Unable to perform self-care, resting all day. 1 (1%)

Variables and scales AQEL, mean (SD)

EORTC QLQ-C30 mean (SD)

Physical function 65.5 (22.2)
Role function 62.0 (33.3)
Basic function 93.1 (14.0)
Activity 49.7 (27.0)
Emotional function 74.5 (25.5) 76.3 (12.1)
Cognitive function 73.6 (26.2) 80.9 (21.0)
Social support/function 70.3 (25.2) 75.6 (27.2)
Existential needs (2-20) 72.8 (26.7)
Perception of care 91.7 (15.0)
Global QoL 69.6 (26.8) 61.1 (20.8)
Symptom measures
Fatigue 41.9 (26.8)
Appetite loss 19.9 (28.8)
Pain 19.0 (24.1) 21.8 (28.2)
Nausea 7.6 (20.0) 9.1 (19.7)
Trouble with bowel movements 8.3 (17.9)
Constipation 12.7 (23.3)
Diarrhoea 7.6 (18.6)
Dyspnea 14.4 (20.0) 34.9 (27.6)
Insomnia 26.1 (32.3) 29.8 (32.6)
Global QoL 69.6 (26.8) 61.1 (20.8)

symptom measures Pain, Nausea, Bowel problems and
Dyspnea, which were assumed as single item measures,
did not correlate above 0.4 with any of the hypothesized
multi-item scales.

Principal components analysis

A principal components analysis including all items
except the symptom items in the AQEL was performed
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Table 3 Correlations between single items and hypothesized scales in the AQEL

Basic Activity  Emotional Cognitive Social support  Existential Perception of
function 3,8) function (10,11,13) function (9,12) (14,15) needs (16,17) care (18,19)
1£,2)
1. Hours recumbent 0.45 0.36 0.25 0.18 0.17 0.36 0.20
during the day
2. Help with hygiene 0.45 0.25 0.03 —0.02 —0.02 0.22 —0.04
3. Physical strength 0.26 0.42 0.18 0.04 0.09 0.20 0.21
4. Pain 0.25 0.26 0.11 0.08 —-0.07 0.06 0.05
5. Nausea —0.03 —0.03 0.18 0.11 —0.05 0.26 0.23
6. Bowel problems 0.38 0.19 0.23 0.17 0.16 0.20 0.15
7. Dyspnea 0.22 0.26 0.12 0.18 0.07 0.12 0.04
8. Ability to do what 0.35 0.42 0.20 0.29 0.09 0.38 0.17
one wants
9. Memory 0.12 0.11 0.34 0.57 —0.02 0.28 0.07
10. Anxiety 0.16 0.18 0.63 0.35 —0.01 0.39 0.15
11. Insomnia 0.10 0.09 0.47 0.30 0.04 0.31 0.12
12. Concentration 0.09 0.27 0.51 0.57 0.19 0.39 0.22
13. Depression 0.18 0.26 0.65 0.51 0.06 0.52 0.25
14. Share worries with ~ 0.08 0.09 —0.08 0.003 0.10 —0.05 0.28
family
15. Regarded as usual 0.13 0.12 0.27 0.21 0.10 0.38 0.33
by friends
16. Meaningfulness 0.42 0.38 0.53 0.46 0.25 0.62 0.38
17. Make you happy 0.26 0.25 0.35 0.23 —0.003 0.62 0.21
18. Reach staff 0.05 0.13 0.18 0.03 0.40 0.26 0.18
19. Receive care 0.19 0.24 0.13 0.28 0.15 0.23 0.18
Cronbach’s alpha 0.55 0.58 0.76 0.72 0.17 0.76 0.28

For each scale, included items are indicated with item numbers within brackets and corresponding correlation coefficients are italicized.
Correlations between an item and its own hypothesized scale were corrected for overlap, i.e. the tested item was excluded from the scale.

Cronbach’s alpha coefficients concern the proposed scales

and resulted in a five-factor solution explaining 65% of
the variance (Table 4). Essentially, the factors extracted
supported the dimensionality and scale construction
based on the multitrait analysis. The first factor was
related to Emotional function, including items on anxi-
ety, insomnia and depression. The second factor was
related to Basic function, encompassing items on hours
recumbent during the day and help with hygiene.
However, this factor also comprised the two items
assumed to form the Existential needs scale. The third
factor was related to Cognitive function and included
the items addressing memory and concentration,
respectively, but it also captured one item concerned
with receiving care. The fourth factor was related to
Social support, and included the items on sharing wor-
ries with family, being regarded as usual by friends and
reaching staff. Finally, a fifth factor related to Activity
included items on physical strength and ability to do
what one wants.
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Cronbach’s alpha coefficients for the factors found in
the factor analysis in the present study ranged from 0.43 to
0.76 and is presented in the last row in Table 4.

Multimethod scaling

The hypothesized scales within the AQEL questionnaire
were compared with the functioning and global quality of
life scales from the QLQ-C30 questionnaire, the two
HADS scales on Anxiety and Depression, the SSS total
score, the SOC-13 subscales and total score in a correlation
matrix (Table 5). For each of the AQEL scales, the cor-
relations that were expected to be strongest are marked
with bold lines in the table.

The AQEL Basic function and Activity scales correlated
well (r > .50) with the QLQ-C30 Physical functioning
measure. In addition, the AQEL Activity scale correlated
well with the QLQ-C30 measures of Role and Social
functioning and Global QoL.
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Table 4 Principal components analysis of all items in the AQEL except physical symptoms and total QoL

AQEL scales

Emotional Basic function/ Cognitive Social Activity

function existential needs function support
Hours recumbent during the .05 .68 18 .08 28

day

Help with hygiene —.13 75 —-.20 —.14 21
Physical strength 17 A1 —.09 12 85
Ability to do what one wants .05 32 40 —.04 .62
Memory 29 .07 .76 —.18 —.18
Anxiety 81 A1 .08 .01 A1
Insomnia 72 —.004 —.005 11 .01
Concentration 48 —.01 .65 .14 .04
Depression .75 .16 .35 .08 12
Share worries with family -.31 —-.17 21 .59 22
Regarded as usual by friends 28 18 .04 .69 —.13
Meaningfulness 43 .60 34 .35 .04
Make you happy 32 .66 17 .14 —.13
Reach staff .14 .06 —.04 .80 .10
Receive care —.11 12 .66 .20 22
Explained variance 17.3 13.7 133 11.6 9.5
Cronbach’s alpha 0.76 0.68 0.48 0.43 0.58

Numbers are factor loadings. Cronbach’s alpha in the last row concern the factor in the column consisting of items in bold, i.e. the highest factor
loadings of the specific items

Table 5 Correlations (Pearson coefficients) between hypothesized AQEL scales and reference measures

AQEL scales

Basic Activity Emotional Cognitive Social Existential Perception Quality
function function function support needs of care of life
QLQ-C30
PF 52 66° 31° 21° 27° 33 24 A7°
RF .35¢ .67° 24° 20° 11 27 .19 A45¢
EF 20% 31° 79°¢ 43¢ .10 .54¢ 25 .55¢
CF 24 26° AT 56° 28" 37° 30° 33°
SF A41° 53¢ 24 .03 .16 .34¢ 12 43¢
QL .38° 57¢ S1° 30° 13 .54¢ 34¢ 72°¢
HADS-A —21° —27° —.74° —.47° —.11 —.46° —.22 —47°
HADS-D -.17 —.43¢ —.49° —.50° —.12 —.56° —26° —.57¢
SSS .06 A3 .20 21 40° 33° 17 26%
SOC-13
Compr 23° 01 40° 31° .05 33° 14 40°
Manage 28° 07 38° 29° 20° 17 17 13
Meaning .38° S1¢ A4¢ A41° .18 .58° .35¢ .61°
Total 36° 23° 48° 42° 12 A44° 23 .50¢

PF Physical functioning, RF Role functioning, EF Emotional functioning, CF Cognitive functioning, SF Social functioning, QL Global quality of
life, HAD-A HADS Anxiety, HADS-D HADS Depression, SSS Social Support Survey total score, Compr Comprehensability, Manage Man-
ageability, Meaning Meaningfulness

Hypothesized best correlations are marked with bold numbers. Correlation is significant at the .05 level, *.01 level, or ©.001 level (2-tailed)

@ Springer



746

Qual Life Res (2010) 19:739-750

Table 6 Correlations between corresponding measures of physical symptoms in the AQEL and QLQ-C30 questionnaires

EORTC QLQ-C30 symptom measures

Pain Nausea/vomiting Constipation Diarrhoea Dyspnea
AQEL items
4. Pain -.75° —.17 —.13 —.11 —.04
5. Nausea —.16 —.84° —.24% —.07 —.21°
6. Bowel problems —.14 —.09 —.69° -.18 —.18
7. Dyspnea —.03 —.12 —.10 14 =.70°

Hypothesized best correlations are marked with bold numbers. Correlation is significant at the .05 level, °.01 level or ©.001 level (2-tailed)

The AQEL Emotional function scale correlated strongly
(r > .70) with the corresponding QLQ-C30 measure and
the HADS Anxiety scale, while the correlation with HADS
Depression was moderate (>.40), although highly signifi-
cant. Similarly, the AQEL Cognitive function scale corre-
lated well (r > .05) with the corresponding QLQ-C30
measure.

The Social support scale correlated best, although
moderately (r > .40) with the SSS total score, while the
correlation with the QLQ-C30 measure of Social func-
tioning was weak (r < .20) and non-significant.

The Existential needs scale correlated well (r > .50)
with the SOC-13 subscale of Meaningfulness, but similar
magnitudes of correlation were seen also with the QLQ-
C30 measures of Emotional functioning and Global Qual-
ity of Life, as with the HADS Depression scale.

The AQEL scale Perception of Care was not expected to
exhibit strong correlations with any of the other measures,
but it correlated best (r > .30) and highly significantly
(P < 0.001) with the QLQ-C30 Global Quality of Life and
the SOC-13 Meaningfulness measures.

Finally, the AQEL Quality of life scale correlated
strongly (r > .70) with the corresponding QLQ-C30 mea-
sure, but exhibited substantial correlations also with other

Table 7 Mean scores (SD) of AQEL scales related to physical
function and quality of life and, for comparison, corresponding EO-
RTC QLQ-C30 scores, stratified by WHO performance status (PS)
(0-1 vs. 2-4)

PS 0-1 (n =81) PS2-4(n=25 P

AQEL scales

Basic function 94.5 (14.1) 88.4 (13.0) 0.052

Activity 56.5 (25.3) 27.8 (20.1) <0.001

Quality of life 73.1 (24.0) 58.2 (32.4) 0.04
EORTC scales

Physical function 72.8 (16.9) 44.0 (22.9) <0.001

Global Quality of life 64.7 (19.5) 50.3 (21.6) 0.005

P-values refer to an independent #-test of difference across PS groups
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measures within the QLQ-C30, HADS and SOC-13
questionnaires.

Correlations between the physical symptom measures in
the AQEL and QLQ-C30 questionnaires are shown in
Table 6. In general, strong correlations were seen between
conceptually related or equivalent measures, while other
correlations were of significantly lower magnitude. The
AQEL item on bowel problems seemed to measure pri-
marily constipation, while the correlation with diarrhoea
was weak.

Clinical validity

Clinical validity of the AQEL physical scales and QoL
measure was investigated by comparing mean score values
among groups of patients defined by performance status
levels (PS 0-1 vs. PS 2-4) (Table 7). For illustration and
comparison, the corresponding results with the EORTC
QLQ-C30 physical functioning and global QoL scales are
included in the table. There were group differences in the
expected direction concerning all three AQEL scales, with
a more compromised functioning and QoL level among
patients with PS 2-4 compared with PS 0-1. However, the
differences were small with regard to Basic function and
QoL, and it did not reach statistical significance with the
Basic function scale.

The group differences in corresponding three QLQ-C30
measures were substantial and highly significant.

Discussion

In the present study, the AQEL instrument was evaluated in
patients with lung cancer in palliative care and compared
with three other established HRQL instruments. Overall,
this study gathered some evidence for the validity of AQEL
when used with palliative care patients. The potential
advantage of AQEL over disease-specific questionnaires,
such as the EORTC QLQ-C30 [4] or its short version QLQ-
C15 PAL [8], and even over instruments designed for use
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with palliative care populations [10-12] is that it combines
practicality, due to its relative shortness, with comprehen-
siveness. The potential disadvantage would be that several
of the measures of complex HRQL domains by necessity
are brief.

With the aim of enhancing the reliability of complex
functioning measures, the scalability of the questionnaire
was investigated. Items were grouped into multi-item
scales that were assumed to measure a common HRQL
domain. Five of the scale constructs, i.e. Basic function,
Activity, Emotional function, Cognitive function and
Existential needs were supported by the multitrait scaling
method. Alpha coefficients of internal consistency of these
scale constructs varied between 0.55 and 0.76, with two of
the scales (i.e. Basic function and Activity) exhibiting
alpha coefficients below 0.7 which is conventionally
required for group comparisons. A possible explanation for
the comparably low alpha coefficient for Basic function is a
low score variance, with a majority of patients scoring high
on the function range. The comparably low internal con-
sistency of the Activity scale may be related to diverging
focus of the two items, and indicates that further work
needs to be done to establish the composition of this
measure.

The factor solution in the present study was fairly con-
sistent with the original evaluation [13] although, in the
present study, items presumed to measure Basic function
and Existential needs loaded on the same factor. The alpha
coefficient for this conceptually heterogeneous factor was
lower compared with the alpha coefficient for the two-item
Existential needs scale as presented in Table 3.

The items assumed to measure Perception of care
exhibited scaling errors in the multitrait analysis, and in the
factor analysis they were split between two factors, one of
which was labelled social support that may conceptually be
related to availability of health care. The results suggest
that the two items be used and analysed as single-item
measures.

One may argue that issues concerning patients’ per-
ception of care should be measured by an instrument
focusing on satisfaction with care rather than being incor-
porated in a HRQL questionnaire. Nevertheless, both items
concerned with availability and satisfaction with care,
respectively, correlated moderately but statistically highly
significant with the QLQ-C30 Global QoL measure, indi-
cating that these issues are indeed components of the
HRQL concept. Furthermore, the incorporation of health
care-related questions enhances the face validity of the
questionnaire to patients in palliative care, who frequently
report “iatrogenic distress” as one of the most distressing
concerns of their disease [39].

Measures of functional status are included in most
HRQL instruments and concerns a person’s ability to

perform specific activities [40]. In a study of 231 hospice
homecare patients, functional status was the most prob-
lematic HRQL domain [41], pointing to the need for
appropriate measurements of this domain also in pallia-
tive care. The hypothesized Basic function and Activity
scales in the AQEL correlated moderately with corre-
sponding measures in the QLQ-C30. The Activity scale
was also sensitive to differences in health status as
defined by WHO performance status, while the associa-
tion between Basic function and PS did not reach sta-
tistical significance. Since patients with a PS 2 are still
able of self-care, a cut off between PS 2 and 3 may have
yielded a stronger association, but the group of patients
with a PS above 2 in the study sample was small
(n =)5).

Anxiety and depression contribute to deteriorated health
and cognitive functioning [42], and mental health is a key
determinant of QoL [43]. Two scales concerning psycho-
logical issues were supported by the analysis, i.e. the
Emotional and Cognitive function scales, which is con-
sistent with the scale construct in the QLQ-C30 [4]. The
corresponding scales in the two questionnaires correlated
well.

The hypothesized two-item Social support scale was not
fully supported by the multitrait scaling, but in the prin-
cipal components analysis both items loaded on the same
factor together with the reach staff item, which could also
reflect social ability. The scale correlated well with the SSS
total score, but not with the Social functioning scale in the
QLQ-C30, which is conceptually concerned with social
activities rather than with social support.

We found it appropriate to include existential items in a
HRQL questionnaire elaborated for palliative care, which
is also indicated in the conceptual definitions [2, 3] and in
research in palliative care patients [6, 9]. As was hypoth-
esised, the Existential needs scale correlated well with
Meaningfulness in SOC-13. The 2-item scale construct was
also supported by the multitrait analysis. In the principal
components analysis, however, the Existential needs items
were grouped together with Basic function items. We have
no conceptually valid explanation for this and propose that
the two scales be analysed separately.

Conclusion

In summary, the analysis provided some evidence for the
validity of the AQEL based on multitrait analysis and its
correlation with other conceptually similar measures.
Additional work is needed to understand the structure of
the measure, as well as its responsiveness to palliative
interventions and clinical change in populations of patients
with cancer close to the end of their lives.

@ Springer
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Appendix

AQEL 20 - Quality of Life form

Before you fill in this form we ask your to consider how things have been the last week. How
have you felt? What has been bothering? What has been good?

Sometimes things are better, sometimes worse. Try to weigh together how things have been
and circle the figure between 1 and 10 on the scale which best corresponds with the last week.
Do not ponder too long, just circle the figure which spontaneously seems to agree to your
state. Only circle one figure at each question.

Last week:

1. Approximately how many hours per day (8 a.m. to 8 p.m.) have you been lying down?
One hour at most 10 hours or more
2. How much help have you needed with dressing and hygiene?
No help at all
3. How has your body strength been?
None As healthy persons of the
same age

Pain free

5. How much nausea have you had during the last week?

1 - 2 - 3 e 4 e R 6 - 7 - 8 ----e- 9 e 10
Yes, completely

Not at all
9. How has your memory been for things happering lately?
1 - 2 - 3 - 4o 5 6 ---—-- 7 - 8- 9 - 10

Have had great No problems in
difficulty in remembering remembering

10. Have you felt worried?
Not worried at all
11. Have you had difficulty sleeping?

Q— pJ— J— P — p— [p— — FJ— [o— 10
None at al Very difficult

@ Springer

12. How has your ability to concentrate been?

 — P — EJ— R [ p— [p— — FJ— [op— 10

Very bad Very good

13. Have you felt depressed/low in mood?

1 - 2 - 3 e 4 e 5 -e- 6 ----—- 7 - 8 - 9 -meeme 10
Very depressed/Low in
mood

Not at all

14. How much of your worries have you shared with any member of your family?

[ DU PR Y

Nothing

15. Have your friends regarded you as usual?

Not at all
16. Has your day felt meaningful?
1 - 2 —-eee- 3 e 4 e 5 s [ 7 - 8 omem 9 --eeee 10

Not at all

17. Has anything made you happy last week?

18. How easy/hard has it been to get hold of medical staff who know you when it has been
needed?

- 10

Very easy Very hard

19. Have you received the medical care you have needed ?
1 - 2 - 3 - 4 e 5 6 - 7 - 8 -m- 9 - 10
Not at all
20. How has your quality of life been the last week?
Very poor

Best possible

21.Has anything especially pleasant or unpleasant happened during the last week ? In your
family? Among your friends? With your disease? Write a couple of lines to explain

AQEL Axelsson & Sjodén, 1999

References

1. WHO. (2002). National Cancer Control Programmes. Policies
and behavioural guidelines. http://www.who.int/cancer/media/
en/408.pdf. Accessed January 29 2009.

2. Haas, B. (1999). A multidisciplinary concept analysis of quality
of life. Western Journal of Nursing Research, 21, 728-742.


http://www.who.int/cancer/media/en/408.pdf
http://www.who.int/cancer/media/en/408.pdf

Qual Life Res (2010) 19:739-750

749

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Ferrel, B. (1996). The quality of lives: 1525 voices of cancer.

Oncology Nursing Forum, 23, 909-916.

. Aaronson, N. K., Ahmedzai, S., Bergman, B., Bullinger, M., Cull,

A., Duez, N. J., et al. (1993). The European Organisation for
Research and Treatment of Cancer QLQ-C30: A quality-of-life
instrument for use in international clinical trials in oncology.
Journal of the National Cancer Institute, 85(5), 365-376.

. Cella, D., Bonomi, A., Lloyd, S., Tulsky, D., Kaplan, E., &

Bonomi, P. (1995). Reliability and validity of the Functional
Assessment of Cancer Therapy-Lung (FACT-L) quality of life
instrument. Lung Cancer, 12(3), 199-220.

. Kaasa, S., & Loge, J. H. (2003). Quality of life in palliative care:

principles and practice. Palliative Medicine, 17(1), 11-20.

. Ferrell, B. R. (2005). Assessing health-related quality of life at

the end of life. In J. Lipscomb, C. C. Gotay, & C. Snyder (Eds.),
Outcome assessments in cancer (pp. 264-285). Cambridge:
Cambridge University press.

. Groenvold, M., Petersen, M. A., Aaronson, N. K., Arraras, J. L.,

Blazeby, J. M., Bottomley, A., et al. (2006). The development of
the EORTC QLQ-C15-PAL: A shortened questionnaire for can-
cer patients in palliative care. European Journal of Cancer, 42(1),
55-64.

. Echteld, M. A., Deliens, L., Onwuteaka-Philipsen, B., Klein, M.,

& van der Wal, G. (2006). EORTC QLQ-C15-PAL: The new
standard in the assessment of health-related quality of life in
advanced cancer? Palliative Medicine, 20(1), 1-2.

Sterkenburg, C. A., King, B., & Woodward, C. A. (1996). A
reliability and validity study of the McMaster Quality of Life
Scale (MQLS) for a palliative population. Journal of Palliative
Care, 12(1), 18-25.

McMillan, S. C., & Weitzner, M. (1998). Quality of life in cancer
patients: Use of a revised Hospice Index. Cancer Pract, 6(5),
282-288.

Lyons, K. D., Bakitas, M., Hegel, M. T., Hanscom, B., Hull, J., &
Ahles, T. A. (2009). Reliability and validity of the Functional
Assessment of Chronic Illness Therapy-Palliative care (FACIT-
Pal) scale. Journal of Pain and Symptom Management, 37(1),
23-32.

Axelsson, B., & Sjoden, P. O. (1999). Assessment of quality of
life in palliative care-psychometric properties of a short ques-
tionnaire. Acta Oncologica, 38(2), 229-237.

Hately, J., Laurence, V., Scott, A., Baker, R., & Thomas, P.
(2003). Breathlessness clinics within specialist palliative care
settings can improve the quality of life and functional capacity of
patients with lung cancer. Palliative Medicine, 17(5), 410-417.
Fayers, P., Aaronson, N. K., Bjordal, K., Groenvold, M., Curran,
D., Bottomley, A. et al. (2001). The EORTC QLQ-C30 Scoring
Manual. http://groups.eortc.be/qol/documentation_manuals.htm
Accessed May 5, 2009.

EORTC. The EORTC Quality of Life Group Modules. http://
groups.eortc.be/qol/questionnaires_modules.htm. Accessed May
5, 2009.

EORTC. The EORTC Quality of Life Group Bibliography. http://
groups.eortc.be/qol/documentation_bibliography.htm. Accessed
May 5, 2009.

Ahlner-Elmqvist, M., Jordhoy, M. S., Bjordal, K., Jannert, M., &
Kaasa, S. (2008). Characteristics and quality of life of patients
who choose home care at the end of life. Journal of Pain and
Symptom Management, 36(3), 217-2217.

Verschuur, E. M., Steyerberg, E. W., Tilanus, H. W., Polinder, S.,
Essink-Bot, M. L., Tran, K. T., et al. (2009). Nurse-led follow-up
of patients after oesophageal or gastric cardia cancer surgery: A
randomised trial. British Journal of Cancer, 100(1), 70-76.
Nicklasson, M., & Bergman, B. (2007). Validity, reliability and
clinical relevance of EORTC QLQ-C30 and LC13 in patients

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

with chest malignancies in a palliative setting. Quality of Life
Research, 16(6), 1019-1028.

Michelson, H., Bolund, C., Nilsson, B., & Brandberg, Y. (2000).
Health-related quality of life measured by the EORTC QLQ-
C30-reference values from a large sample of Swedish population.
Acta Oncologica, 39(4), 477-484.

EORTC. (2008). The EORTC QLQ-C30 Reference Values
Manual. http://groups.eortc.be/qol/downloads/reference_values_
manual2008.pdf. Accessed May 5, 2009.

Antonovsky, A. (1993). The structure and properties of the sense
of coherence scale. Social Science and Medicine, 36(6), 725-733.
Pallant, J. F., & Lae, L. (2002). Sense of coherence, well-being,
coping and personality factors: Further evaluation of the sense of
coherence scale. Personality and Individual Differences, 33(1),
134-139.

Thome, B., & Hallberg, I. R. (2004). Quality of life in older
people with cancer—a gender perspective. European Journal of
Cancer Care, 13(5), 454-463.

Tagay, V. S., Senf, W., Schopper, N., Mewes, R., Bockisch, A.,
& Gorges, R. (2007). Protective factors for anxiety and depres-
sion in thyroid cancer patients. Zeitschrift Fur Psychosomatische
Medizin Und Psychotherapie, 53(1), 62-74.

Sherbourne, C. D., & Stewart, A. L. (1991). The MOS social
support survey. Social Science and Medicine, 32(6), 705-714.
Requena, G. C., Salamero, M., & Gil, F. (2007). Validity of the
questionnaire MOS-SSS of social support in neoplastic patients.
Medicina Clinica, 128(18), 687-691.

Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and
depression scale. Acta Psychiatrica Scandinavica, 67(6), 361—
370.

Herrmann, C. (1997). International experiences with the Hospital
Anxiety and Depression Scale—a review of validation data
and clinical results. Journal of Psychosomatic Research, 42(1),
17-41.

Bergquist, H., Ruth, M., & Hammerlid, E. (2007). Psychiatric
morbidity among patients with cancer of the esophagus or the
gastro-esophageal junction: A prospective, longitudinal evalua-
tion. Diseases of the Esophagus, 20, 523-529.

Helgesen, F., Andersson, S. O., Gustafsson, O., Varenhorst, E.,
Goben, B., Carnock, S., et al. (2000). Follow-up of prostate
cancer patients by on-demand contacts with a specialist nurse—A
randomized study. Scandinavian Journal of Urology and
Nephrology, 34(1), 55-61.

Bergman, B., Sullivan, M., & Sorenson, S. (1991). Quality of life
during chemotherapy for small cell lung cancer. I. An evaluation
with generic health measures. Acta Oncologica, 30(8), 947-957.
World Health Organization. (1979). WHO handbook for report-
ing results of cancer treatment (Vol. 48). Geneva: WHO Offset
Publication.

Fayers, P., & Machin, D. (2000). Quality of life assessment,
analysis and interpretation. New York: John Wiley & Sons Ltd.
Polit, D., & Beck, C. (2004). Nursing research: Principles and
methods (7th ed.). London: Lippincott Williams & Wilking.
Burns, N., & Grove, S. (2001). The practice of nursing research.
Conduct, critique & utilization (4th ed.). Philadelphia: WB
Saunders Company.

Kline, P. (1998). The new psychometrics, science, psychology and
measurement. London: Routledge.

Tishelman, C., Lovgren, M., Broberger, E., Hamberg, K.,
Sprangers, M. Are the most distressing concerns of men and
women with inoperable lung cancer adequately assessed? A
mixed-methods study. Submitted.

Garman, K. S., & Cohen, H. J. (2002). Functional status and the
elderly cancer patient. Critical Reviews in Oncology/hematology,
43(3), 191-208.

@ Springer


http://groups.eortc.be/qol/documentation_manuals.htm
http://groups.eortc.be/qol/questionnaires_modules.htm
http://groups.eortc.be/qol/questionnaires_modules.htm
http://groups.eortc.be/qol/documentation_bibliography.htm
http://groups.eortc.be/qol/documentation_bibliography.htm
http://groups.eortc.be/qol/downloads/reference_values_manual2008.pdf
http://groups.eortc.be/qol/downloads/reference_values_manual2008.pdf

750

Qual Life Res (2010) 19:739-750

41. McMillan, S. C., & Weitzner, M. (2000). How problematic are
various aspects of quality of life in patients with cancer at the end
of life? Oncology Nursing Forum, 27(5), 817-823.

42. Smith, E. M., Gomm, S. A., & Dickens, C. M. (2003). Assessing
the independent contribution to quality of life from anxiety and

@ Springer

43.

depression in patients with advanced cancer. Palliative Medicine,
17(6), 509-513.

Smith, K. W., Avis, N. E., & Assmann, S. F. (1999). Distinguishing
between quality of life and health status in quality of life research:
A meta-analysis. Quality of Life Research, 8(5), 447-459.



	The Assessment of Quality of life at the End of Life (AQEL) questionnaire: a brief but comprehensive instrument for use  in patients with cancer in palliative care
	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Patients
	Assessment of Quality of life at the End of Life (AQEL)
	Reference instruments
	Data analysis

	Results
	Patient characteristics
	Quality of life
	Multitrait scaling
	Principal components analysis
	Multimethod scaling
	Clinical validity

	Discussion
	Conclusion
	Appendix
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


