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Abstract. Health-related Quality of Life (HRQoL) assessment has proven as a good 
means for assessing treatment options or impact of applications supporting the 
patient in adherence, monitoring and better understanding of health issues. While 
most of the HRQoL instruments were designed several years ago, their capability to 
assess the impact of ehealth application is in question. The objective of this paper is 
to assess HRQoL instruments including a focus on the ehealth domain. Methods: 
Generic and specific instruments are selected based on their widespread use. 
Published criteria for assessing HRQoL instruments are used for a baseline, which 
are amended by criteria covering both the ehealth domain and the conditions of use 
of instruments and structured in groups. Results: Seven instruments have been 
selected and assessed using the established criteria. The instruments scored 
differently regarding the ehealth domain, however overall rather low. Applying 
weighting per group allows highlighting specific aspects. Based on the assessment, 
further research should consider the development of a ehealth domain module as 
part of the specific instruments. 
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1. Introduction 

Nowadays Health-related Quality of Life (HRQoL) assessments are widely used for 

informed decisions on treatment options and determination of the outcome of care [1-4]. 

A variety of tested and standardized HRQoL instruments exist, as listed in [5-7]. Some 

of them aim for generic use, for example Short-Form 36 Health Survey (SF-36), 

Nottingham Health Profile (NHP), WHO instruments or the EQ-5D-5L [8-11]. However, 

they represent different viewpoints in defining and understanding HRQoL, e.g. with 

more or less focus on living context. Others are disease oriented or allow adding disease 

specific modules such as the EORTC QLQ-C30 [12] or the Functional assessment of 

Chronic Illness Therapy (FACIT-G) [13]. This orientation also applies to most published 

comparisons of HRQoL instruments [14-20] which start from a disease and conduct an 

analysis or meta search in literature based on the most appropriate or widely used 

HRQoL instrument. Consequently the criteria used appear to be biased by the targeted 

disease. Furthermore, most of the HRQoL instruments have been developed several 
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years ago, thereby having limited focus on assessing the impact of today’s ehealth 

applications on HRQoL.  

The objective of this paper is to establish criteria for the comparison of HRQoL 

instruments with a particular focus on ehealth applications, to apply the criteria for a 

comparison of selected instruments and to derive a recommendation for assessing 

HRQoL resulting when using ehealth applications. 

2. Methods 

HRQoL instruments can be classified according to their scope. While disease specific 

instruments target both the most prevalent (e.g. coronary, pulmonary, cancer, diabetic) 

and specific (e.g. gestational) diseases, the generic ones are applicable in an overarching 

way. Furthermore, they differ in the result. Index oriented instruments provide one value, 

representing the level of HRQoL measured, whereas profile oriented instruments reveal 

an assessment for each dimensions used in the assessment. The number of dimensions 

reflects the understanding of HRQoL, e.g. addition of a behavioral / emotional dimension 

to the typical bodily, functional, mental and social dimension. 

Instruments also vary in their approach. While questionnaire based instruments are 

are more commonly used since they allow the users to answer directly and on their own, 

others use interview like techniques, which may better comply with the abilities of the 

user. Using questionnaires in an application (app or web based forms) adds the option of 

adding or skipping questions due to the answers provided by the user. 

In order to assure focus and comparability the HRQoL instruments selected for this 

paper are of the questionnaire type and address a generic scope or major disease such as 

cancer [2, 5-7, 12]. The selection follows the usage statistics available in the EU Clinical 

Trials Register [21] and the reviews of instruments in [18]. Table 2 identifies the selected 

instruments decided on by both authors for the comparison (rightmost column with the 

abbreviation used). 

 

Table 1. Selected HRQoL instruments 

class type instrument selected as 

generic Short-Form 36 Health Survey SF-36 
generic Sickness Impact Profile - 
generic Nottingham Health Profile NHP 
generic WHOQOL-100 und WHOQOL-BREF WHO-100 

WHO-BREF 
generic EQ-5D-3L und EQ-5D-5L EQ-5D-5L 

specific European Organisation for Research and Treatment of Cancer QLQ-C30 QLQ-C30 
specific Functional Assessment of Cancer Therapy-General and  

Functional assessment of Chronic Illness Therapy
 

FACIT-G 

 

To establish relevant criteria for the comparison a literature search was conducted in 

April 2021 using the following searches without restricting the date of the publication: 

Pubmed ((Health related Quality of life) OR (Quality of Life)) AND ((instrument)) AND 

(comparison) with the additional restriction to ”systematic review” and Google Scholar 

"comparison" "instrument" allintitle:("Health related Quality of life" OR "Quality of 

Life"), resulting in 266 and 248 papers. The successive steps of eliminating the duplicates, 

using the titles and the abstracts to identify matching papers lead to 36 papers for further 

reading. Both authors conducted an individual assessment and resolved the ambiguities. 
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Several papers included comparisons of HRQoL instruments however, these were linked 

to a specific study and / or disease [15-17, 19-20, 22, 23]. This focus also impacts the 

identified and applied criteria, which are less overarching as required for the foreseen 

assessment. However, there are exceptions, for example the publication of Busija [6], 

which uses a well structured set of criteria to assess HRQoL instruments for rheumatic 

diseases. Another type of comparison is established by statistics on the usage of 

instruments, as in [18]. The approaches aiming to establish a framework for assessing 

HRQoL instruments state several criteria and provide some grouping of them [24, 25]. 

However, due to their date of publication they do not have clear focus on the ehealth 

domain. This missing focus becomes also evident when extending the searches above 

with (ehealth OR e-health) and thereby reducing the number of matching papers to nearly 

zero.  

Based on the analysis of the literature and the specific need for the ehealth domain the 

following criteria for comparison have been established and structured in six groups 

(Table 2).  

 

Table 2. Criteria derived and the established grouping for assessing HRQoL instruments 

Criteria Group Criteria

HRQoL scope dimensions covered
even / uneven weight of dimensions

response options (scale, free text)

practicability time required to answer
reasonableness

evaluation (manual, automatic)
management of missing data

quality validity (targeted measurement)
reliability (changes observed in repeated measurements) 

objectivity (independence of evaluator)

ehealth reference observation periods (before, during, after) 
number of items used to address application acceptance  

sensitivity (with and without the ehealth application) 
study routine use

result comparability reference data for establishing a baseline
multilingualism / available translations

conditions of use license requirement
usage fees (academic / commercial use)
extension modules (e.g. disease specific) 

further aspects (e.g. recommended, further parameter) 

 

The first group “HRQoL scope” reflects the scope covered by the instrument, in 

particular the breadth reflected in the dimensions and their relative weights. The group 

“practicability” includes user and evaluator related criteria referring to the effort needed 

for providing a response and performing the evaluation. This also includes handling of 

missing data [17]. The third group addresses “quality” in view of validity, reliability and 

objectivity [18, 26]. Key items of the “ehealth reference” group are the observation 

periods and the capability to detect effects, resulting from the ehealth application use, 

the sensitivity [19]. Others are the number of items and the reported use of the instrument 

in clinical studies based on an EU wide Clinical Trials Register [21]. For valuing the 

result of an index based instrument a baseline has to be established which is somewhat 

collateral with available translations [18], both criteria forming the group “result 

comparability”. Finally, the last group covers the “conditions of use”, including licenses 

[26], costs, extensions and recommended use. 
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For each single criterion a range of 0...2 points has been assigned using documented 

requirements for achieving 0, 1 or 2 points. For example, the use of a particular 

instrument in studies: > 500 studies (2 points), 200-499 studies (1 points), less 200 (0 

points). In the same line the existence or non-existence of reference data is attributed 2 

or 0 points. Initially, the assignment of points had been made by the two authors 

separately followed by resolving the few differences. 

To avoid a bias from the number of criteria per group each group has been separately 

valued in a range of 0 to 1.0 based on the maximal points achievable per group (achieved 

points / maximal points). This also allows for a weighing of individual groups using 

specific scenarios as shown in the following sections. 

3. Results 

Figure 1 exhibits the comparison results for the instruments selected. The maximum 

score was 6.0. The instruments vary considerably in addressing of HRQoL dimensions 

and provision of scaled responses. The overall practicability is good. The lower value for 

WHO 100 results from the large number of items used, which is rated cumbersome for 

users. For NHP and EQ-5D-5L the evaluation and the handling of missing data is not 

well established, thus it reduced their score on practicability. Validity as part of the 

quality group was good for all instruments; however reliability scored less for NHP as 

well as objectivity for the WHO BREF, WHO 100 and FACIT-G. Clear differences are 

observed for the reported use in the ehealth domain, with limited use for NHP and 

WHO 100. The low usage of the instruments NHP, WHO 100 and FACIT-G and limited 

number of available translations contribute to their low score for the group “result 

comparability”. Nearly all instruments require a license and expenses which depend on 

the intended use, be it academic or commercial, however with exception of the WHO 100 

and WHO BREF which are free of charge. Those, which scored well in the group 

“conditions of use”, also provide additional modules for specific aspects.  

 

 
Figure 1. Comparison result for the instruments and the identified groups. 

 

From the generic instruments both the EQ-5D-5L and the SF-36 achieve comparable 

results, for the specific ones the QLQ-C30 reaches the same level. With a stronger weight 

on the group ehealth reference e.g. using a factor of 2 this result stays by even reducing 

the differences in the overall score for each of these instruments.  
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4. Discussion 

The criteria established proved their suitable applicability for assessing HRQoL 

instruments. When compared to the criteria published by [6] a partial mapping can be 

established for some groups. However, the illness related group of [6] focuses on strength 

and weaknesses of the instrument and as such does not have a direct counterpart to a 

group or criteria identified in this paper. The attributes identified for the “standardized 

assessment” of the EMPRO tool [25] match well with the criteria of “quality” and “result 

compatibility” groups and partially with “HRQoL scope” and the “practicability” but the 

remaining two groups are not covered. The evaluated measurement properties used to 

derive the COSMIN checklist [26] reveal a different grouping by subsuming criteria from 

the groups “HRQoL scope”, “quality” and “result compatibility” into the “validy” group 

identified for COSMIN. Again, there is a limited match for the criteria of the groups 

“ehealth reference” and the “conditions of use”.  

Introducing the group “conditions of use” in this paper is questionable. While from 

the carers’ point of view the assessment of HRQoL is not directly linked to the licensing 

and costs of the instrument, the respective organization conducting the review will 

undoubtedly address these issues. As such this group has a role, which might be valued 

differently depending on the stakeholder. 

The established grouping includes the option of increasing the weight of a specific 

group to reflect usage requirements. The results (Figure 1) reflect a general scenario with 

equally weighted groups. When practicability is an issue, e,g. in order to maximize recall 

based on the ease of use or to assure automated evaluation of the questionnaires, its 

weight might be increased. In this scenario WHO BREF and FACIT-G would get more 

attention. In the same line scaling up the impact of the group “ehealth reference” leads 

to SF-36, EQ-5D-5L and QLQ-C30, to be suitable instruments. 

The decision between comparably rated instruments needs be taken according to the 

envisaged scope of the HRQoL assessment. For example, both SF-36 and EQ-5D-5L are 

focused on body function, whereas QLQ-C30 addresses treatment aspects of an illness, 

in particular cancer. The WHO instruments mainly deal with activities of all day living 

and personal interaction whereas the FACIT-G values the impact of an illness and user 

satisfaction.  

The instrument NHP has been rated better by other authors [25]; however the limita-

tions observed in most of the groups in this comparison caused the stated result.  

None of the instruments was able to score fully in the group “ehealth reference” 

mainly due to limitations in the observation periods and number of items used to assess 

the contribution of the ehealth application to HRQoL. This deficit could be remedied by 

an additional module in particular for those two instruments (QLQ-C30, FACIT-G), 

which allow for amendments. Such a module could also address application usability, 

which includes the way the assessment is performed. While a digital version allows 

omitting irrelevant questions dependent on answers given and allow for easier evaluation, 

several publications state that paper-based and digital version lead to equivalent results 

[27]. 

The comparison of instruments has been based on criteria with guidelines for 

evaluating. While quantitative properties can be easily evaluated qualitative ones depend 

to a certain extent on the evaluator. Since this evaluation was only performed by the 

authors in two steps, starting with an individual assessment and discussion to achieve 

consensus it may be partially subjective. 
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5. Summary 

This paper presents a comparison of HRQoL instruments based on a questionnaire type 

approach. Criteria have been identified and applied to generic and disease specific 

instruments which were selected based on their reported usage in studies. The criteria 

have been structured in six groups (HRQoL scope, practicability, quality, ehealth 

reference, result comparability, conditions of use), which allow being equally taken into 

account or for weighted approach to target specific scenarios.  

The comparison recommends two generic instruments (SF-36, EQ-5D-5L) and one 

disease specific instrument (QLQ-C30) giving the best results with little differences. A 

selection between these three can be easily achieved taking the envisaged scope of the 

HRQoL assessment into account.  

All instruments did not score well with regard to assessing the impact of an ehealth 

application on HRQoL. Acceptable contribution was achieved for the SF-36, QLQ-C30 

and FACIT-G. While the items of the SF-36 are fixed, the other two instruments allow 

for an amendment by modules, which could be designed to better assess the impact of 

ehealth applications. The development of such modules could be the topic of further 

research. 
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