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Chapterr 2 

Qualityy of life assessment: 
generall and methodological aspects 
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Introduction n 
Interestt in health related quality of life (HRQOL) assessment in clinical research has been growing 
rapidly.. It's rather peculiar that this interest used to be small, given the fact that from the days of 
Hippocrates,, the primary goal of a doctor is to improve the patient's well-being, and not only an 
attemptt to control his disease. In fact, Hippocrates even did go further, stating in his dictum: 'primum 
estt non nocere' which means 'first, do no harm'. Treatments given in an effort to control disease 
sometimess conflict with this goal. Therefore, it is clear that knowledge of a patient's well-being, in 
otherr words assessment of a patient's HRQOL, and insight how this is influenced by treatment, is an 
undisputablee need in good clinical practice. 
Thee term quality of life (QOL) was first used by Dwight Eisenhower's Presidential Commission on 
nationall  goals in 1960. However, its ethos was already clearly embodied in the constitution of the 
WHOO in 1947, in which health was defined as not merely the absence of disease, but also a state of 
completee physical, social and mental well-being [1]. Since that time, quality and quality of life has 
becomee a hot issue, and not only in health care but in the society as a whole everything seems to 
revolvee around the word quality. Much time has passed since then, but one problem remains. How to 
definee quality and how to measure it? This is also true for defining and measuring the HRQOL. 
Inn this chapter we will discuss what HRQOL assessment should involve, how it should be measured. 
We'lll  address the issue of questionnaire development. We'll give an overview of the questionnaires 
availablee for measuring HRQOL in prostate cancer. Finally we will discuss some methodological 
issues. . 

HRQOLHRQOL - what it mean. 
Mostt researchers agree that HRQOL involves a number of relatively independent domains, that at 
leastt include physical, functional and psychosocial aspects, and social well-being. So, it is a multi-
dimensionall  concept, grouped under the broad headings of physical, functional, psychological, and 
sociall  health. These domains are formed and influenced by several factors. In this view physical health 
iss related to symptoms, e.g. pain, fatigue, gastrointestinal problems, urinary problems and so on. 
Functionall  health is related to mobility, role activities, self care, and physical activities. Psychosocial 
healthh is related to cognitive function, psychological distress, and psychiatric morbidity. Finally, social 
healthh is related to social activities and interpersonal relationships [1,2]. 
Somee researchers also emphasize other areas, such as spiritual aspects and satisfaction with health care 
[3].. However, the widely accepted model aims to identify different dimensions that may influence 
HRQOL.. Until now relatively littl e attention has been paid to the relationship between these domains. 
Howw do they influence each other? For example, the individual judgement of the impact of the same 
symptomm may vary widely and is most probably related to other personal factors (coping) as well as 
socioculturall  factors and several resources (among others, economic resources, social support, and 
appropriatee health care)[4]. This may hamper a good interpretation of HRQOL data, and may limit the 
usefulnesss of HRQOL data as an outcome measure in cancer treatment. Therefore, there's a need for 
researchh programs which investigate the relationship between the different domains. If the outcome in 
onee domain is influenced by the nature of another domain, the final HRQOL outcome should be 
correctedd accordingly. As a result new models may be needed that can provide the proper corrections 
inn these assumed relationships. On the other hand, this research may produce models that identify and 
linkk independent variables to patient-assessed individual patient's factors with HRQOL assessment. 
Suchh models will facilitate the development of interventions that incorporate individual patient's 
factorss with HRQOL assessment. These models are more likely to give a sound view of the real 
impactt of the disease and its treatment on HRQOL. 

HRQOLHRQOL - the way it should he assessed 
HRQOLL assessments obviously involve capturing patients' own perceptions of their health and ability 
too function in life. So, patients themselves had to be questioned accordingly. There exist, however, 
severall  ways to do so. One can use an interview or a questionnaire, taken or presented by the patient's 
ownn physician, an independent investigator, or the patient can administer the questionnaire himself. It 
cann be done prospectively and retrospectively, in the hospital or at home, anonymously or not, and so 
on.. It has been demonstrated that physicians tend to underestimate the symptoms and their burdens 
experiencedd by prostate cancer patients [5-7]. This is probably because they are not likely to hear the 
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truee impact of the given therapy. On the other hand, patients might underestimate their problems when 
speakingg directly to the primary caregiver. Fossa et al, however, concluded in their study that 
physicianss tend to overestimate the impact of the disease and its treatment on patients' HRQOL [6]. 
Onee way or the other, HRQOL assessments performed by physicians are unreliable. The best way to 
assesss HRQOL is through instruments which are self-administered by the patient. This administration 
shouldd be done at the moment the investigator wants to be informed about the patients' HRQOL. In 
HRQOLL research one can not do this retrospectively. Litwin et al demonstrated that men undergoing 
radicall  prostatectomy for early-stage prostate cancer do not accurately recall their pre-treatment 
HRQOLL when asked several months or years later. This recall bias is constant throughout a period of 6 
monthss to 3 years after surgery. Moreover, it is reported that patients anonymously rate their HRQOL 
worsee compared to a not anonymous assessment [8,9]. 
Inn conclusion HRQOL is best assessed in a prospective way with questionnaires or instruments self-
administeredd by the patients and analysed in an anonymous manner. 

DevelopmentDevelopment of HRQOL instruments 
Thee development of a questionnaire measuring HRQOL is a complicated process. At the end of this 
processs the questionnaire in case must evidently possess the fundamental properties of reliability, 
validityy and responsiveness [10]. 
Reliabilityy refers to the extent to which the measure consistently produces the same result, particularly 
whenn applied to the same subjects at different times. Therefore it concerns the amount of error present 
inn the assessment. The statistic used to quantify the internal consistency, or unidimensionality, of a 
scalee is called Cronbach's coefficient alpha. According to generally accepted standards this should 
exceedd 0.70 [11]. 
Validityy is the degree to which the measure reflects what was intended to measure rather than 
somethingg else. Again, generally accepted standards dictate that validity statistics should exceed 0.70 
[11]. . 
Responsivenesss of a HRQOL instrument indicates its sensitivity to clinically significant change. In 
otherr words, it must be able to detect meaningful improvements or decrements in HRQOL during 
longitudinall  studies. 
Thee European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Group 
formulatedd guidelines for instrument development [12]. These guidelines also have been developed 
veryy precisely. The EORTC has great experience in instrument development and therefore its 
guideliness can be seen as the golden standard for sound instrument development. Summarising, these 
guideliness contain 4 procedures: 
Construction.Construction. A team of physicians, nurses, patients and, if necessary, other participants formulate 
questionss and construct a basic instrument addressing issues which are considered to be relevant for 
thee population for which the instrument will be developed. 
Translation.Translation. The questionnaire is submitted to a rigorous translation process, based on repetitive 
forward-backwardd procedures. The aim of the translation is to produce instruments which are: clear, 
expressedd in ordinary language, and conceptually equivalent to the original instrument. 
PilotPilot testing. For every language, each item of the questionnaire is tested by means of a structured 
intervieww of about 10 to 15 patients. 
FieldField study. After corrections have been carried through, the questionnaire is tested in a large study in 
orderr to test the scale structure, reliability and validity as an outcome in clinical research. 
Whenn this procedure is followed and the field study has proved that the instrument has good 
psychometricc properties with respect to validity, reliability and responsiveness to change, it is ready 
forr use in trials assessing HRQOL. 

AvailableAvailable HRQOL instruments 
AA spectrum of HRQOL instruments has been developed, ranging from general to disease-specific and 
add hoc instruments that are specific to a single study [13]. General instruments are most applicable to 
healthh policy research and their advantage lies in examining a wide range of potential impacts of 
diseasee on mental and social functioning. They are designed for use in any group of illness or in any 
populationn to assess HRQOL. Cancer specific instruments on the other hand, have the advantage of 
addressingg problems which are specific to a given cancer patient population, and may permit cross-
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studyy comparison. In table 1 (page 24) validated general HRQOL instruments are listed, table 2 (page 
25)) shows validated cancer specific HRQOL instruments. 
Cancerr specific core instruments (a more focused type of general measurement) are supplemented 
withh disease specific or treatment specific modules, aimed to come to a compact and useful 
instrument,, combining the advantages of the general and cancer specific instruments. Examples 
includee the European Organization for Research and Treatment QOL core questionnaire (EORTC 
QLQ-C30),, supplemented by a lung cancer-specific module (QLQ-LC13), or the general Functional 
Assessmentt of Cancer Therapy Scale (FACT-G), supplemented by the ovarian cancer-specific module 
(FACT-Ovarian).. Disease specific instruments developed in order to measure the specific problems of 
prostatee cancer patients are listed in table 3 (page 25). 
Thee choice of an QOL instrument is directly related to the trial structure and the questions to be 
answered.. A broad and comprehensive approach is likely to be particularly useful for treatments at 
whichh littl e is known about potential effects on patients' well-being, and assessment in order to 
distinguishh among treatments needs to be specific and sensitive. Other important factors in instrument 
choicee are the patient population, the treatment, if known, and its potential toxicity's and, concerning 
thee logistics, the resources of the investigators and the participating investigators. In addition the QOL 
questionnairee should be available in the appropriate languages in relation to potential participants in 
thee study concerned [14]. 

AimAim of HRQOL assessment. 
Cellaa and Tulsky formulated three purposes for measuring HRQOL [15]: 
1.. to identify the full range of side effects and impacts of the treatments in order to assess 

rehabilitationn needs; 
2.. to compare treatments in a trial; 
3.. to use HRQOL ratings as a predictor of response to future treatment. 
Otherss emphasize that knowledge of the HRQOL may be important when the impact of a different 
treatmentt on the life expectancy is small. Beitz stated, based on the recommendations of the 
Oncologicall  Drugs Advisory Committee, that beneficial effects on HRQOL and/or survival should be 
thee basis for approval of new anti-cancer drugs, and that, from a regulatory point of view, for drugs 
thatt do not have an impact on survival, demonstration of a favourable effect on HRQOL is more 
importantt than most other traditional measures used to assess efficacy, such as objective tumour 
responsee [16]. 

Tablee 1: General Quality of Life instruments proven to have good psychometric properties 

Instrumentt abbreviation number of items references abbreviation n 

EQ Q 
SFF 12 
SF-36 6 
NHP P 
QWB B 
SIP P 

num m 

15 5 
12 2 
36 6 
38 8 
18 8 
136 6 

EuroQoll  EQ 15 [17] 
MOSS 12-item Health Survey SF 12 12 [18] 
MOSS 36 item Health Survey SF-36 36 [19] 
Nottinghamm Health Profile NHP 38 [20] 
Qualityy of Well-Being scale QWB 18 [21] 
Sicknesss Impact Profile SIP 136 [22] 

MOSMOS = Medical Outcome Studies 
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Tablee 2: Disease (Cancer) Specific Quality of Lif e instruments proven to have good 
psychometricc properties 

Instrumentt abbreviation number of items references 

Cancerr Rehabilitation Evaluation 
Systemm CARES-SF 59 [23] 

Europeann Organization for the 
Researchh and Treatment of 
Cancerr EORTC-QLQ-C30 30 [24] 

Functionall  Assessment of 
Cancerr Therapy FACT 28 [25] 

Functionall  Living Index of 

Cancerr FLIC 22 [26] 

Qualityy of Life index QLI 34 [27] 

Rotterdamm Symptom Check List RSCL 27 [28] 

Tablee 3: Disease (Prostate) Specific Quality of Lif e instruments proven to have good 
psychometricc properties 

Instrumentt abbreviation number of items references 

Functionall  Assessment of Cancer 
Therapyy - Prostate FACT-P 12 [29] 

Prostatee Cancer Specific QOL 
Instrumentt PROSQOLI 10 [30] 

Prostatee Cancer Treatment 
Outcomee Questionnaire PCTO-Q 41 [31] 

Radiumhemmetss Scale of Sexual 
Functionn RSSF 21 [32] 

Universityy of California, Los 
Angeles-Prostatee Cancer Index PCI 20 [33] 

Expandedd Prostate cancer Index 50 [34] 

Compositee EPIC 

Prostatee Cancer Quality of Life PC-QOL 52 [35] 

Dalee instrument Dale 23 [36] 

Caffoo instrument Caffo 41 [37] 
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Finally,, the European Organization for Research and Treatment of Cancer (EORTC) has defined 
criteriaa for the inclusion of quality of life issues in their phase III cancer clinical trials [38], It is stated 
thatt theoretically HRQOL assessment can be a relevant endpoint if: 
1.. no improvement in overall, recurrence-free, or systemic disease-free survival is expected, but when 

significantt changes or differences in (at least) one aspect of quality of life are expected; 
2.. one treatment results in a better survival but has more toxic effects; 
3.. the patients have an extremely poor prognosis with or without treatment; 
4.. treatment is known to be very burdensome to patients; 
5.. a new (invasive) treatment is to be evaluated. 
So,, in conclusion, generally, HRQOL assessment might be important in evaluating (relatively) new 
treatmentt modalities, when treatment itself has side effects (positive or negative) or when a new or 
differentt treatment has littl e or no impact on survival. 

MethodologicalMethodological issues related to HRQOL research 
Finally,, we will discuss a few methodological issues related to HRQOL research. Firstly the 
compliance,, secondly the issue of the clinical significance in HRQOL assessment, and finally we will 
addresss briefly the problem of how to use the results of HRQOL studies in daily practice and clinical 
decisionn making. One of the biggest problems in HRQOL research is the problem of the compliance. 
Compliancee is mostly expressed in percentages, meaning the number of actually administered 
assessmentss divided by the number of expected assessments. Also, the term 'missing data' is used. 
Twoo types of missing data are distinguished. Firstly, patients may fail to complete all items of a 
questionnaire,, possibly by accident. In the scoring manuals of many validated instruments, elementary 
methodss of calculating scalescores when items are missing, are described. Secondly, sometimes whole 
formss are missing. Several studies are less solid because of a low compliance [39]. Reasons for the 
loww compliance may be physician as well as patient related. Not all physicians are aware of the 
importancee of HRQOL assessment. As a result they are reluctant to administer the questionnaires to 
thee patients. Moreover, it is time-consuming and some physicians don't want to spent time on 
investigationss in which they not fully believe, or maybe they really don't have time. Other physicians 
arguee that the results of HRQOL assessment nowadays don't influence practical decision making and 
iss therefore of relatively low or even no value. On the other hand, there are patients related reasons. 
Patients,, especially older patients, sometimes don't want to fill  out all questions. That is one of the 
reasonss why it's so hard to get questionnaires concerning sexual issues validated. Patients, and 
especiallyy those who are suffering from advanced disease, sometimes are in such a bad general 
conditionn that they're physically not capable to reply, or because of their condition they are not very 
willin gg to administer questionnaires. It's also possible that patients just feel fine but they see littl e 
pointt in replying. Sometimes there are just logistic reasons for bad compliance. However, the fact is 
thatt compliance in HRQOL studies is not always optimal. The question remains how to handle low 
compliancee and how to interpret results of studies based on low compliance. How can one be sure that 
thosee patients with data are truly representative of the total sample recruited for that particular study? 
Aree the results consequently biased? There is no widely accepted general rule for acceptable levels of 
compliance.. It depends very much on the reasons for the missing data. If one can argue (and support 
empirically)) that the data are missing at random, than from a methodological point of view it is not 
suchh a problem because it is acceptable to perform analyses on the available data. However, this is 
rarelyy the case. In fact, nowadays one can not easily eliminate bias when data are missing, and it 
shouldd be emphasised that the results of analyses may be suspect and must be interpreted with caution 
wheneverr there are many missing data [14]. 

Howw to interpret HRQOL research and its clinical significance are the last issues to be addressed. 
Mostt users of HRQOL instruments are unfamiliar with the particular scales, and do not know how to 
interprett the (mean) scores. Which interpretation should be given to a difference of 5 points on a scale 
runningg from 0 til l 100. An example: the interpretation of the results of multivariate analyses from the 
CaPSUREE database as reported by Litwin [40]. Using the UCLA- PCI (see table 3) sexual function 6 
monthss after radical prostatectomy in patients who were operated nerve sparingly was 20 on a scale 
runningg from 0 til l 100, in which 100 represents a good and 0 a bad function. In patients not operated 
nervee sparingly sexual function was calculated 14. With a p value of 0.006, this difference was 
statisticallyy highly significant. However, statistical significance tells us whether the observed data can 
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bee explained by chance fluctuations (such as selection of patients), but says nothing about clinical 
significance.. So, what is the clinical significance and, what's more, what impact has a difference of 6 
pointss on daily practice? Is such a difference big enough to be important? If a patient's score changes 
byy 6 points, would they even notice the change? One can argue that the difference in a score between 
144 or 20 on a scale running from 0 til l 100 has no clinical meaning or consequences. Both scores are 
bad.. Does that mean that from a practical point of view the outcome of nerve sparing and not nerve 
sparingg radical prostatectomy is equal? There are no straight answers to these questions. Osoba et al 
andd King, among others, addressed this issue [41,42]. Osoba et al compared the outcome of the 
EORTC-QLQQ C30 on two occasions. In addition, they asked the patients to rate their perception of 
change.change. He evaluated four scales (physical, emotional, social functioning and global QOL) [41]. It 
turnedd out that when these scale score changed by 5-10 points (on the 0-100 scale) patients described 
theirr change in condition as 'a little'. Changes of 10-20 were rated as 'moderate' and changes over 20 
pointss as 'very much'. King used a different approach [42]. She collected data from 14 studies 
concerningg patient groups who were expected to differ in terms of HRQOL (limited disease versus 
advancedd disease). She concluded that for most scales a difference of 5 or less is a 'small difference', 
butt the definition for a large difference varied for each scale. This was for example 16 for global QOL, 
277 for physical function and 7 for emotional function. 

Inn conclusion, the interpretation of results remains essentially quantitative. Clinical significance is 
subjectivee and a matter of opinion. Based on the present data and the variety of personal opinions it is 
unlikelyy that a single threshold value will be universally accepted as a cut-off point that separates 
clinicallyy important changes from trivial and unimportant ones. However, many investigators agree 
thatt a change of 5-10 points on the 1-100 scale may be interpreted as clinically significant [14,43,44]. 

However,, even if one knows how to interpret HRQOL data, it remains difficult to use this 
outcomee in daily practice. How to incorporate this knowledge in therapeutic decision making for the 
individuall  patient? Especially when one must choose between prolonged survival with a worse 
HRQOLL or shorter survival with a better HRQOL. How to handle this? Chapman constructed a model 
off  prostate cancer patients' preferences for health states [45,46]. The multi-attribute utility theory 
(MAUT)) provides a way to model decisions involving trade-off among different aspects or goals of a 
problem.. A study among 57 patients showed that patients' preference judgements are moderately 
consistentt and systematic. The model constructed appears to be a potentially feasible method for 
evaluatingg preferences of prostate cancer patients and may prove helpful in assisting patients make 
decisionss regarding treatment [47]. These preferences are also called utilities and refer to the 
individual'ss valuation of various health states. A state of perfect health is usually assigned as a utility 
off  1,0, whereas death or an extremely poor health is assigned as a utility of 0,0. Suboptimal states of 
healthh resulting from HRQOL impairment correspond to intermediate values between 0-1. By placing 
bothh survival and HRQOL (utilities) in the same equation, it is possible to determine the relative 
contributionn of each. This allows the patient to incorporate his or her own preferences for various 
healthh states into the decision-making process. 

Ann other way of combining survival and HRQOL is to use the term QUALY, Quality Adjusted Life 
Years.. This is calculated by multiplying the survival with QOL. When for a certain treatment the 
survivall  is 4 years with an overall HRQOL of 0,6 the QUALY is 2,4. Resulted another therapy in a 
comparablee patient group in a survival of 3 years but with a HRQOL of 0,9 the QUALY is 2,7. 
Notwithstandingg the existence of these models, and in absence of a widely accepted golden standard, 
thee incorporation HRQOL results in clinical decision making still remains difficult and wil l mostly 
dependd on the personal view of the physician. 

Wee will end with the words of Varricchio et al [48]. They stated that the results of HRQOL 
assessmentt in clinical oncology should focus on interventions to lessen the negative impact of cancer 
andd its treatment on HRQOL, while the translation of HRQOL findings into valid, effective clinical 
applicationss must be of the greatest concern to modern-day researchers and clinicians. After all, it is 
importantt that HRQOL research continues to develop, and that cancer research questions of clinical 
importancee will be addressed to patients. 
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