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Zusammenfassung
Lebensqualität (LQ) hat sich in der klinisch-onkologischen 
Forschung zu einem häufig verwendeten Outcome-Pa-
rameter bei der Evaluation von Behandlungsstrategien 
entwickelt. Inzwischen können viele praktische Probleme 
bei der LQ-Erhebung in der klinischen Routine durch den 
Einsatz von computergestützten Erhebungsmethoden 
überwunden werden. Die LQ-Erhebung in der Onkologie 
wird von zwei Messsystemen dominiert, den FACT-Ska-
len und dem EORTC QLQ-C30 mit seinen Modulen. Der 
Personalaufwand für die Implementierung von routine-
mäßiger Datenerhebung wurde durch fortgeschrittene 
Computertechnologie wesentlich reduziert, sodass diese 
inzwischen auch im arbeitsreichen klinischen Alltag mög-
lich ist. LQ-Monitoring kann zur onkologischen Behand-
lung beitragen, indem es die Erfassung von physischen 
Symptomen und psychologischen Problemen erleichtert 
und den Krankheits- und Behandlungsverlauf zu verfol-
gen erlaubt. Zudem kann die Integration von Screening 
nach psychosozialen Problemen die Identifikation jener 
Patienten verbessern, die psychoonkologische Behand-
lung benötigen. Computergestützes LQ-Monitoring dient 
nicht dazu, den direkten Arzt-Patienten-Kontakt zu er-
setzen, ermöglicht jedoch die Identifikation spezifischer 
Beeinträchtigungen und Symptome einschließlich psy-
chischer Probleme. Zusätzlich können die LQ-Daten für 
Forschungszwecke verwendet werden und als Entschei-
dungsgrundlage für die Ein- bzw. Weiterführung von Ge-
sundheitsservices dienen.
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Summary
Quality of life (QOL) has become a widely used outcome 
parameter in the evaluation of treatment modalities in 
clinical oncology research. By now, many of the practi-
cal problems associated with measuring QOL in clinical 
practice can be overcome by the use of computer-based 
assessment methods. QOL assessment in oncology 
is dominated by two measurement systems, the FACT 
scales and the EORTC QLQ-C30 with its modules. The 
amount of human resources required to implement rou-
tine data collection has been reduced significantly by 
advanced computer technology allowing data collection 
in busy clinical practice. Monitoring of QOL can contrib-
ute to oncologic care by facilitating detection of physical 
and psychological problems and tracking the course of 
disease and treatment over time. Furthermore, the inte-
gration of screening for psychosocial problems into QOL 
monitoring contributes to the identification of patients 
who are in need of psychooncologic interventions. Com-
puter-based QOL monitoring does not replace the direct 
physician-patient communication but enables to identify 
specific impairments and symptoms including psycho-
logical problems. Beyond clinical practice, QOL data can 
be used for research purposes and may help health care 
planners to determine those patient services that should 
be maintained or ones that should be developed.
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Introduction

Quality of life (QOL) has become a widely used outcome pa-
rameter in the evaluation of treatment modalities in clinical 
oncology research. Though the investigation of biomedical 
outcome such as disease-free survival or treatment toxicity 
are crucial issues, the importance of overall impact of can-
cer and its treatment on psychological, functional, and social 
health is emphasized [1, 2]. Groll et al. [3] even claim QOL 
and mental well-being to be the most important outcome in 
any illness. The concept of QOL stands for the subjective 
experience of physical, mental, and social health comprising 
physical symptoms and psychosocial functioning [4, 5]. It is 
considered a major issue in the assessment of patient-reported 
outcomes (PRO) in oncologic patients. As a consequence, 
much effort was made over the last 20 years to establish valid 
and reliable instruments to assess QOL of cancer patients [6]. 
As a result of such research, several cancer-specific QOL in-
struments have been developed and validated, including the 
EORTC QLQ-C30 (European Organization for Research 
and Treatment of Cancer Quality of Life Core Questionnaire) 
developed by the EORTC Quality of Life Group [7] and the 
FACT-G (Functional Assessment of Cancer Therapy – Gen-
eral, [8]) and its various modules. In clinical trials, the main 
use of these questionnaires has been to provide an additional 
outcome measure to compare different oncologic treatment 
regimens, with the questionnaires usually being administered 
at different stages of the disease and at various times in the 
course of treatment. 

QOL studies historically have been conducted with the 
expectation that in time health care providers would rou-
tinely incorporate measurements of QOL into clinical prac-
tice in order to improve individualized cancer treatment (e.g. 
symptom management) [9]. However, up to now this has 
been rarely implemented. Perceived barriers to incorporat-
ing routine assessments into clinical practice include provid-
ers’ perceptions about utility and availability of instruments, 
methodological concerns, and logistic/practical considera-
tions [10]. Many of the practical problems associated with 
measuring QOL in clinical practice are overcome by the use 
of new technologies giving rise to the hope that routine as-
sessment of QOL in clinical practice will increase in the near 
future. 

The aim of this paper is to provide an overview of issues 
relevant to the implementation of QOL monitoring in daily 
clinical routine consisting of both methodological as well as 
clinical aspects. Methodological considerations comprise 
QOL instruments and novel assessment methods as well as 
interpretational issues of QOL scores. Clinical issues deal 
with the impact of QOL monitoring on clinical care and 
screening for physical symptoms and psychooncologic treat-
ment needs. 

QOL Research in Breast Cancer Patients

Women with breast cancer represent the largest population of 
female cancer survivors [11]. High rates of curative treatment 
for localized disease and long-term overall survival are re-
ported in these patients. It can therefore be argued that in this 
patient group research should not focus solely on the imme-
diate effects of treatment, disease-free intervals, and survival 
rates. Another important aspect in this context is a differenti-
ated knowledge of the long-term perspectives regarding levels 
of functioning and subjective well-being. In previous breast 
cancer studies, QOL served primarily as a means of evaluat-
ing somatic treatment concepts, for instance, when comparing 
different operative techniques – breast-conservation vs. mas-
tectomy, or different chemo- and radiotherapeutic regimens. 
These studies, in which QOL assessment was an ‘add on’ to 
the clinical protocol, were primarily concerned with the short-
term effects of the therapies employed. A comprehensive re-
view by Montazeri [12] enclosed 477 studies engaged in QOL 
research in breast cancer patients, which all focused on QOL 
outcomes and psychological distress in association with surgi-
cal procedures or systemic therapies. It can be conveyed from 
these studies that QOL data can contribute considerably to 
clinical decision-making by providing valuable information 
on symptom burden and other treatment-related side effects, 
such as changes in body image and sexuality, from the begin-
ning of treatment to follow-up. Furthermore, the weight of 
evidence suggests that QOL and psychological distress are 
good predictors for overall survival. However, there are still 
important issues that have not been targeted sufficiently in 
this realm of research, such as the evidence-based selection 
of treatments as well as evaluation of psychosocial interven-
tions and of communication between patients and health care 
providers [12]. As breast cancer patients enjoy long survival 
periods today, future studies should include QOL issues, i.e. 
functional aspects and life satisfaction as a main focus. 

Methodological Issues in QOL Assessment

Instruments for the Assessment of QOL in Breast Cancer 
 Patients
QOL assessment in oncology is dominated by 2 measurement 
systems, the FACT scales on the one hand and the EORTC 
QLQ-C30 with its modules on the other [12]. Both comprise a 
core questionnaire assessing major issues relevant to all onco-
logic patients and modules specific for certain patient groups 
or issues (e.g. patient information, satisfaction with care). The 
FACT-G and the QLQ-C30 cover physical, emotional, func-
tional, and social aspects of QOL with a comparable number 
of questions. The latter includes also further subscales and in-
dividual items assessing cognitive functions, symptomatology, 
and financial impact of the disease. In previous research the 
domains of physical, emotional, and functional/role of the 2 
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instruments showed acceptable comparability [13]. However, 
for the social domain serious discrepancies between the corre-
sponding FACT-G and EORTC subscales were detected [14, 
15], as the former focuses on social support while the latter 
measures social functioning.

For clinical applications (e.g. a clinical trial comparing the 
effects of 2 types of chemotherapy), both instruments should 
be, for the most part, equally suited. For QOL assessment in 
breast cancer patients, the FACT-G can be supplemented with 
the FACT-B (Breast) and the FACT-ES (Endocrine Symp-
toms). The FACT-B assesses additional physical symptoms 
relevant to breast cancer patients, aspects of body image, and 
worries, whereas the FACT-ES covers a range of hormonal 
symptoms common in patients undergoing endocrine therapy. 
The EORTC QLQ-BR23 [16] is an additional breast cancer-
specific module for the QLQ-C30 comprising treatment side 
effects as well as important emotional and social issues. 

Computer-Based Assessment of QOL in Clinical Oncologic 
Routine 
Traditional paper- and pencil-based QOL assessment is con-
nected with a considerable amount of time for the medi-
cal staff. Therefore, it is considered as crucial to assess data 
computer-based. Advanced computer technology allows a 
reduction of required human resources making the routine 
collection of data feasible in busy clinical practices [17–22]. 
Furthermore, it enables real-time QOL data analysis and 
presentation of results immediately to clinicians [23–25]. Sev-
eral studies have shown that the use of computer technology 
is an acceptable and efficient method for obtaining self-re-
ported information on QOL. These data are highly compara-
ble to those collected by paper and pencil approaches [26, 27]. 
Despite an overall lack of computer experience, touch-screen 
computer surveys are also acceptable for older patients. This 
is well confirmed by concordant findings in the literature [17, 
20, 27]. The clear and user-friendly presentation of the QOL 
results is essential for clinical practice. Velikova et al. [28] for 
example designed and used multiple small graphs presenting 
all results on a single page making it easy to identify QOL 
changes of cancer patients over time. Studies in which com-
puter-based routine assessment of QOL in clinical practice 
was evaluated suggest some important benefits for the physi-
cians, the patients, and their treatment: screening for potential 
health and/or psychosocial problems and prioritizing these, fa-
cilitating communication and shared clinical decision-making, 
monitoring changes or response to treatment, and changing 
and improving patient management [29]. An initial training 
session for all involved staff members is needed to demon-
strate handling the software and to learn how to interpret 
QOL scales. In such a session, examples of individual QOL 
profiles and corresponding clinical data as well as adequate 
interventions should be discussed. A crucial point is to com-
municate that global QOL alone is an insufficient measure 
of patients’ physical and psychological status. The repetition 

of training sessions in adequate intervals helps to improve 
the correct interpretation of the data including longitudinal 
charts and the interaction of different symptoms and function-
ing scales. Furthermore, despite the user friendliness of the 
software and the low degree of help needed, the computer-
ized data collection needs to be supervised in the daily routine 
to guarantee gapless administration and to provide a contact 
person for possible questions concerning the questionnaires 
or the monitoring itself. 

Interpretation of QOL Scores and Changes
In order to benefit from the new possibilities computer tech-
nology offers for collection, evaluation, and visualization of 
QOL data, physicians and other medical staff need a certain 
amount of guidance. This applies in particular to the interpre-
tation of QOL data which, in contrast to clinical variables, are 
not very familiar to most medical users [9]. One possibility 
is to provide reference values for QOL scores, e.g. medians 
and percentiles for individual diagnostic groups. The QOL 
scores of a new patient can then be compared to these refer-
ence values. In a similar way normative QOL data can also be 
obtained from the general population to investigate long-term 
effects of cancer and its treatment [30].

In addition, changes in QOL within patients should also 
be considered. Various criteria for defining clinically relevant 
changes have been proposed. These may be broadly classified 
into 2 groups, anchor-based and distribution-based criteria 
[31]. Anchor-based criteria make use of additional informa-
tion obtained from the patient (who is asked to rate the rel-
evance of perceived changes in health status or well-being) or 
from the clinical context (e.g., a laboratory or physiological 
measure or a rating by the clinician). Comparison of this in-
formation with the actually measured differences on the QOL 
scale allows estimation of the so-called minimal important 
difference (MID), the threshold to be used to distinguish rel-
evant changes from irrelevant ones. Distribution-based meth-
ods make use of the statistical distribution of the QOL data 
to derive threshold values for relevant changes. In oncology, 
MIDs have been established for various instruments of the 
FACIT system [32, 33] and for the EORTC QLQ-C30 [34], 
among others. Most of these MIDs have been derived for use 
with groups of patients rather than individual subjects. They 
should not simply be transferred to the case of an individual 
patient without further consideration [35]. For the EORTC 
QLQ-C30, suggestions have been made how MIDs may be 
modified in order to evaluate changes in the individual patient 
for monitoring purposes [36]. 

Computer-Adaptive Testing (CAT) 
Another advantage of computer-based assessments is the pos-
sibility of implementing computer-adaptive testing (CAT). 
Because clinicians and researchers frequently request the 
minimum required number of questions to obtain the desired 
precision of measurement of a particular symptom such as fa-
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tigue, pain, anxiety and depression the development of CAT 
has gained considerable importance. The basic idea of CAT is 
to tailor the questionnaire to the individual patient. Based on 
the responses to an item, it is calculated which item should be 
asked next to get the maximal information from the patient. 
CAT is based on item response theory (IRT) methods that 
allow to directly compare scores between persons even though 
they have answered different sets of items. Traditionally, to 
ensure compatibility of results, all participants in a study com-
plete the same questionnaire. However, some questionnaire 
items may provide little information about the individual par-
ticipant. For example, if a patient has answered that he can-
not take a short walk there is no reason to ask whether he 
can take a long walk. Such items are inefficient and patients’ 
compliance may be hampered if questions are viewed as irrel-
evant or even inappropriate. The administration of items pro-
ceeds until a predefined level of precision has been reached 
or until a predefined number of items has been asked. The 
advantages of CAT are: increased precision using the same 
number of items, questionnaire length can be adapted to each 
study or patient, reduced floor and ceiling effects, and non-
informative questions can be avoided. Therefore, CAT can be 
considered a powerful way to improve measurement precision 
in research based on PRO. Because of the clear advantages 
of CAT, a number of research groups are developing CAT 
for measurement of QOL. The PROMIS project is developing 
CAT in and for use in the USA [37–40]. QualityMetric is an-
other American group that has developed CAT measuring the 
impact of headache, rheumatoid arthritis, and osteoarthritis 
[39–41]. The EORTC study group on QOL is as well engaged 
in constructing a CAT version of the internationally widely 
used QOL core questionnaire QLQ-C30 [42].

QOL Monitoring and its Implementation in Oncologic 
Care

Monitoring of QOL can contribute to oncologic care by fa-
cilitating detection of physical and psychological problems 
and tracking the course of disease and treatment over time [9, 
43]. Implementation into routine clinical practice may help to 
collect important information and to use the limited time of 
medical consultations more efficiently.

Example of a Software Solution for QOL Monitoring
The Computer-based Health Evaluation System (CHES) [44] 
is an elaborated software to assess PRO, such as QOL, in daily 
oncologic routine. CHES provides computerized assessment, 
calculation, and presentation of psychosocial and medical 
data. It is based on Java and provides a client-server solution 
(database, e.g. MySQL, SQL, oracle). Data is assessed by the 
patients themselves via Tablet-PC and can be supplemented 
by medical staff. Handling of the questionnaires is very easy, 
since e.g. font sizes and size of the buttons can be tailored to 

the capacities of certain patient groups (e.g. for elderly peo-
ple). Results are presented as eye-catching graphs in real 
time, and a ‘flag system’ marks patients with clinically rele-
vant problems. For ease of interpretation, the graphical flag 
system incorporates adjusted reference values and thresholds 
for changes over time in a way that can be quickly grasped. 
The graphical output links QOL to the course of disease and 
treatment, and in addition specific medical interventions can 
be easily incorporated. Furthermore, CHES provides a print 
module, a module for calculating basic statistics, a study 
monitoring module, and a data export/import interface for 
CIS-HL7 and SPSS. It can be adapted to the requirements of 
the user (e.g. patient data, assessment instruments, graphical 
presentation, print for medical records). As an add-on, the so-
called CHES Questionnaire Builder, a software for the easy 
generating and editing of questionnaires for use on Tablet-
PCs, was developed.

Web-Based QOL Home Monitoring 
Extending QOL monitoring beyond the clinical setting is de-
sirable to gain more complete knowledge on a patient’s physi-
cal and psychosocial well-being. Web-based assessments are 
an approach to close significant gaps of longitudinal onco-
logic treatment evaluation. Especially in patients undergoing 
chemotherapy, home monitoring allows to cover time points 
of severe treatment burden, since it is known that symptom 
burden is most severe a few days after application of cyto-
static drugs. Traditional assessments may therefore underes-
timate impairment in such patients. With regard to symptom 
management, home monitoring may lead to an improvement 
of future clinical care by extending the potential window for 
intervention. Home monitoring can also comprise an alert 
system notifying the medical staff if a patient exceeded certain 
cut-off scores in an assessment [45].

An outstanding example of web-based QOL monitoring in 
cancer patients was developed and implemented by Bush et al. 
[45] to measure short-term (dynamic) changes in QOL by em-
ploying frequent, brief, online QOL assessments and more ex-
tensive, monthly online assessments. This study showed high 
feasibility of the web-based methodology and yielded good 
patient compliance and high user satisfaction. Up to now, only 
very few outstanding cancer care centers are engaged in de-
veloping and implementing web-based home monitoring and 
evaluation technology (e.g. Memorial Sloan-Kettering New 
York, Fred Hutchinson Cancer Research Center Seattle).

Impact of QOL Monitoring on Clinical Care 
Studies in which computer-based QOL monitoring in clini-
cal practice was evaluated suggest some important benefits 
for the physicians, the patients, and their treatment: to screen 
for potential health and/or psychosocial problems and to pri-
oritize these, to facilitate communication, to facilitate shared 
clinical decision-making, to monitor changes or response to 
treatment, to enhance patients’ QOL and satisfaction with 
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care, to change and improve patient management and treat-
ment outcome [29].

In a recent study by Hilarius et al. [46], the implementation 
of computer-based QOL assessment in daily clinical oncology 
proved to increase the frequency of QOL issues discussed in 
patient-nurse interaction. Furthermore, significant improve-
ment was observed in nurses’ awareness of patients’ level of 
functioning (daily activities), symptoms (pain), and the overall 
QOL. A further well-designed longitudinal study [47] focus-
ing on the impact of routinely computer-based PRO assess-
ment found that there were no differences between patients 
for whom PRO data was available to the health care team and 
patients for whom such information was not provided. This 
was true with regard to QOL, treatment satisfaction, and re-
duction of cancer needs. Only for patients being at least mod-
erately depressed at baseline a significant reduction in depres-
sion over time was found in the group for which PRO data 
was provided. 

As in the traditional physician-patient contact assessment 
of the full range of health-related problems in cancer patients 
is often impossible, a standardized measurement of patients’ 
QOL offers an important add-on of collecting subjective in-
formation. It supports clinicians in identifying important 
problems for discussion during the limited time of the medical 
consultation [43, 48]. In 1992, Deyo et al. [49] already stated 
that routine assessment of QOL may lead to an increase in 
number of issues discussed during medical consultation and 
could be helpful in identifying unexpected functional or emo-
tional problems. In this way, also the patient-physician com-
munication about functional or psychosocial impairments can 
be improved. This was confirmed by more recent studies deal-
ing with cancer patients. These studies suggested that feed-
back of health status data increased the frequency with which 
QOL issues that were less observable were discussed, led to 
an increasing detection of psychological morbidity and social 
problems, and facilitated doctor-patient communication [22, 
26, 43, 50, 51].

Studies demonstrate the advantages of the use of QOL in-
formation during encounters for patients, physicians, and the 
interaction between the two by providing useful information 
for developing a treatment plan and encouraging the patient 
to take an active role in decision-making processes [52] with-
out lengthening the average consultation time [9, 51]. Having 
determined the feasibility and acceptability of QoL assess-
ment, the question remained as to whether the use of compu-
ter-based assessment would result in any changes in medical 
treatment. There is disagreement in the literature regarding 
this issue. For example Velikova et al. [43] and Detmar et al. 
[51] only found an effect of routine QOL measurement on 
physician-patient interaction but not on medical decision-
making nor on treatment outcome (e.g. relapse-free survival, 
survival, response rate) [53, 54]. Within a randomized clini-
cal trial, the software package CHES was evaluated regard-
ing its feasibility and efficiency in daily clinical routine. Pa-

tients undergoing chemotherapy at the oncologic outpatient 
unit of Kufstein County Hospital were randomly allocated to 
a control group and an intervention group. The intervention 
group filled in the EORTC QLQ-C30 at each visit, and their 
CHES-generated QOL profiles were used in physician-pa-
tient contact. In the control group, patients filled in the QLQ-
C30, but QoL profiles were not available to the physicians. 
At each visit duration, patients’ satisfaction, QOL and medi-
cal interventions were recorded. Preliminary results showed 
that QOL assessment and its graphical presentation with the 
help of CHES can be integrated in daily clinical oncologic 
practice and leads to an improvement of patients’ satisfac-
tion with care. Furthermore, QOL got better in the physical 
and the emotional domain, particularly for chemotherapy 
non-responders. In 17.4% of the visits, medical interventions 
(including treatment of symptoms such as pain, sleep distur-
bances, and constipation/diarrhea; further examinations, re-
ferral to psychooncologists) were initiated as a consequence 
of the interpretation and discussion of the QOL profiles in the 
intervention group. Detailed results are published elsewhere. 

In summary, the routine assessment of QOL in clinical 
practice apparently enhances patient-physician communi-
cation and detection of somatic and psychosocial problems 
whereas the impact on patients’ QOL, medical care, and treat-
ment outcome (e.g. disease-free survival, overall survival) re-
mains unclear.

Integration of Screening for Psychooncologic Treatment 
Needs into QOL Monitoring
Though many patients with a diagnosis of breast cancer will 
survive, facing a life-threatening disease still accounts for 
marked distress and life disruption for patients. This is espe-
cially true in the early phase of diagnosis and treatment, but 
remains across the course of cancer trajectory and into long-
term survivorship [55, 56].

Psychosocial distress has long been identified as a signifi-
cant issue for patients diagnosed with cancer. Studies showed 
that although one third to 45% of cancer patients are affected 
by psychological problems [57, 58], fever than 10% are re-
ferred to psychosocial care [59]. Clinically significant distress 
often goes unrecognized by medical staff members in clinical 
oncology settings [60, 61] and under-referred to mental health 
professionals [62]. Physicians are often too pressed for time to 
adequately inquire about patient distress [60], and patients, al-
ready struggling with the stigma of a cancer diagnosis, do not 
spontaneously talk about their distress. If psychological prob-
lems in oncologic patients stay undetected, they may become 
compounded resulting in multiple chronic problems associ-
ated with poorer mental health. The presence of heightened 
distress is associated with a number of negative consequences, 
including greater non-adherence to treatment recommenda-
tions [63], poorer satisfaction with care [60], diminished ad-
aptation to live with the disease [64], and poorer QOL across 
multiple domains [65]. Many patients do not spontaneously 
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disclose emotional difficulties during medical consultations 
[66]. Therefore, clinicians need to elicit this information 
through the use of appropriate instruments. Screening for psy-
chosocial problems may identify patients who require referral 
and/or further assessment and contribute towards a more ef-
fective oncology service [67, 68].

In a recent study by Meraner et al. [69], a screening tool 
for psychooncologic treatment needs in breast cancer patients 
was developed. Such screening tools can easily be integrated 
in QOL monitoring allowing an improved detection of pa-
tients needing referral to an psychooncologist. Identification 
of highly distressed patients is the sine qua non for adequate 
interventions comprising educational approach, training in 
coping skills, challenging unhelpful thoughts, relaxation train-
ing, or psychopharmacological interventions.

Conclusion

As the majority of breast cancer patients can be treated with 
curative intent and therefore live for extended periods of time, 
assessment of QOL is of high importance not only in patients 
under treatment and in follow-up but also in long-term sur-
vivors. Several well validated and internationally used breast 

cancer-specific QOL assessment instruments are available. 
Emerging software packages such as CHES facilitate data col-
lection not only within clinical trials but enable easy implemen-
tation of QOL monitoring in various clinical settings including 
in- and outpatient units. Although staff burden is considered 
as low for establishing computerized QOL assessments, initial 
training of all medical staff members involved is essential to 
assure correct and detailed interpretation and use of individual 
patient QOL profiles. The implementation of computer-based 
QOL monitoring does not replace direct physician-patient 
communication but allows to identify specific impairments 
and symptoms including psychological problems. As a con-
sequence, it may also improve multiprofessional cooperation 
and integrate different medical and psychological treatment 
strategies into one comprehensive therapeutic concept with its 
focus on the individual needs of each patient. Beyond clinical 
practice, QOL data can be used for research purposes and may 
help health care planners to determine those patient services 
that should be maintained or ones that should be developed. 
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