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ABSTRACT 

Aims Existing quality of life questionnaires are either disease specific or generic in their 

assessment of themes which are perceived important to the quality of life in populations with 

disabilities. To be able to improve quality of life in a population with diverse disabilities there was 

a need for a cross-disability instrument. The Electronic Quality Of Life (EQOL) -questionnaire 

was developed to meet this need. It is crucial that such an instrument is validated, easy to use, and 

interpret by e.g. clinicians and policy planners. This study aims to test the content validity of the 

EQOL-questionnaire and to construct a user-friendly, cross-disability quality of life profile. 

Methods To further test the content validity of the EQOL-questionnaire, we conducted field test 

analyses on 318 individuals (aged 16-64) with self-reported disabilities. Comments on the 

questionnaire were scrutinised and sorted. A profile with six domains of quality of life was 

developed. Model fit was evaluated by confirmatory factor analysis and content validity was 

evaluated based on distributions. 

Results The EQOL-questionnaire was found to have an acceptable content validity and 

respondents from the field test found that it features important themes of quality of life. The 

confirmatory factor analysis estimated a satisfying model fit by the RMSEA (0.06), whereas CFI 

and GFI indicated poorer model fit. Graphical charts, with color categories for user-friendly 

interpretation, were constructed. 

Conclusion By identifying themes reported as problematic, the EQOL-profile can be used to 

inform and target interventions aiming to improve quality of life in populations with diverse 

disabilities. 

 

Keywords: quality of life, surveys and questionnaires, chronic disease, disability, content 

validation, field test 

 

BACKGROUND 

Many potential consequences of living with a disability e.g. impact on daily life, and social 

stigmatisation cannot be assessed through traditional clinical, medical or biological measures [1, 

2]. When evaluating disability interventions, it is therefore important to include psycho-social 

measures, as they may show a different effect [3].  
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Typically, existing questionnaires measuring quality of life are either disease specific in their 

assessment and hence do not allow for comparison of different disabilities [4] or generic with the 

risk of omitting themes of importance to persons with disabilities [5]. 

To assess quality of life in a population with diverse disabilities there is a need for a cross-

disability measure providing enough detail to guide the development of interventions regarding 

which specific themes the interventions could target. A prerequisite for generating useful and 

applicable knowledge from such instruments is that users e.g. clinicians and policy planners feel 

comfortable using the instrument and are willing to apply it in their practice [1]. To enhance the 

probability of this, the instrument should be easy to use, understand and interpret [1, 6]. A few 

studies have a cross-disability approach [7, 8], but traditionally, quality of life measures have 

focused on either physical conditions [9] or mental conditions [10, 11]. The WHOQOL-DIS 

module was developed as a cross-disability 12-item addition to the WHOQOL-100 [12]. Our 

approach differs from the WHOQOL-DIS by 1) the primary aim of covering themes of perceived 

importance to individuals across the entire range of self-reported disabilities rather than adding to 

an existing generic measure. 2) Proving more detail in terms of e.g. the impact of social relations 

on quality of life. 3) Providing a quality of life profile for each domain of quality of life (rather 

than a single scale) to allow for identification of specific areas of concern. 

The EQOL (Electronic Quality Of Life)-questionnaire was developed with the aim of measuring 

quality of life and participation in populations with diverse disabilities [13] based on interviews 

with 55 individuals (10 to 40 years of age) with a wide range of disabilities [14]. The 

questionnaire consists of the following six domains managing strategies, environment (physical 

and social), social network, occupation (employment and education), wellbeing (emotional, 

psychological, and material), and function and health. Each domain in the EQOL-questionnaire 

consists of items thoroughly constructed through conceptualisation and operationalisation to 

measure a range of themes as identified in qualitative interviews with the target group. This 

process is described in detail elsewhere [13]. Based on respondents’ answers about e.g. age and 

occupation, the questionnaire was tailored to reduce the number of irrelevant questions. 

An expert group, comprising professionals and researchers, guided the development of domains 

and items. Face validity was assessed through cognitive interviews with the target population. 

Consequently, persons with disabilities as well as experts in the field ensured high content validity 

during the development of the EQOL-questionnaire. 

A graphical profile has been found to be a comprehensible diagnostic tool when measuring 

individual quality of life [1]. This inspired us to develop a graphical profile based on EQOL to 
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ease interpretation of the cross-disability quality of life measure at population levels in e.g. 

municipalities, sheltered residences, and special schools. 

AIMS 

1. To conduct supplementary content validity tests through field testing of the EQOL-

questionnaire. 

2. To construct a cross-disability and user-friendly quality of life profile. 

MATERIALS AND METHODS 

Concepts, field test, and recruitment 

Whenever relevant, data collection and results were reported according to the EQUATOR 

network guideline: Good practice in the conduct and reporting of survey research [15]. 

In this study disability was measured by the ‘Washington Group Short Set of Question on 

Disability’, which is a recognized measure for identifying disabilities in surveys [16–18]. We used 

the WHO definition of quality of life: “Individuals’ perception of their position in life in the 

context of the culture and value systems in which they live and in relation to their goals, 

expectations, standards and concerns” [19] Participation was defined as “involvement in a life 

situation” as defined by The International Classification of Functioning, Disability and Health 

(ICF) [20]. 

The EQOL-profile was based on the EQOL-questionnaire [13],which was field tested from 

January-April 2017 in a population with self-reported disabilities. This implies that the target 

group was defined by the subjective experience of functional limitations rather than by diagnosis 

or clinical characteristics. The non-random opportunistic field test [12] included supplementary 

items on e.g. the perception of the questionnaire and on time spent answering the questionnaire. 

The recruitment was conducted as snow-balling, meaning that the sample was identified as the 

survey progressed and that respondents could invite others to participate [21]. Through a generic 

link to an online survey tool, respondents were asked to provide their email-address. Subsequently 

they received a personal link to the EQOL-questionnaire which was available online through the 

survey tool. 

The link was distributed through four paths; 1) The link and a description of the purpose of the 

field test was sent to approximately 4000 recipients of the newsletter of the Danish National 

Institute of Public Health. 2) Members of the advisory board involved with the EQOL project 

shared the link within their professional networks. 3) 34 patient organisations were invited to 
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share the link with their members, and 4) a personal invitation was sent to more than 100 persons, 

who were recruited for qualitative interviews and had agreed to be approached for subsequent 

studies. No reminders were sent.  

Content validity 

Content validity of the EQOL-questionnaire was assessed in two ways in the field test. First, 

quantitatively through the item: “What is your opinion about the questionnaire?” Response 

options were “Very good”, “good”, “neither good or bad”, “bad”, and “very bad”. Second, 

comments from the questionnaire were sorted and comments on all issues appearing more than 

once were summed up. 

Developing a quality of life profile 

Themes, which were measured by more than one item in the EQOL-questionnaire, were recoded 

into combined variables to have only one variable representing each theme. The perceived impact 

of a given score on a person’s life was discussed among the authors and when conceptual 

agreement was reached, cut-points for each variable were decided (satisfactory, of concern, or 

problematic). Variables were then trichotomised according to the cut points and participants with 

missing response due to tailoring were individually assessed and included in the most suitable 

category. 

To provide a comprehensive illustration of the distributions of the themes, we constructed a 

graphical chart for each domain. The six domain graphs constituted the EQOL-profile. Colors 

were used to make the interpretation of the profile as intuitive as possible. To accommodate 

persons with visual impairments the colors can be replaced with different patterns. For the field 

test population, red, yellow and green areas represented percentages of problematic, of concern, 

and satisfying scores of each theme respectively. 

Scale validation of trichotomised variables 

Construct validity of the profile structure was evaluated by confirmatory factor analysis (CFA). 

The adequacy of fit was evaluated using a chi-square test (𝜒𝜒2), root-mean-squared error of 

approximation (RMSEA), the comparative fit index (CFI) and goodness of fit index (GFI) [22]. 

Ethics 

Before providing their personal email address, respondents were informed about the target group 

(10-40 years of age), purpose of the survey, and that their answers would be treated confidentially. 

Before answering the first question, participants were informed in writing about the aim and scope 
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of the study, that their involvement was voluntary, that they could withdraw at any time without 

any consequences, and that they were guaranteed confidentiality of their data. Participants were 

informed that they implied consent to participate in the survey when submitting the questionnaire. 

This study complies with the ethical guidelines of the Declaration of Helsinki and was approved 

by the Danish Data Protection Agency. Registration number: 17/3455. The Danish National 

Ethical Committees waived approval. 

RESULTS 

Sample characteristics 

More than 50% of the respondents were older than our age limit of 40 years. The authors 

discussed this issue and decided to expand the target group to <65 years (retirement age in 

Denmark). Furthermore, very few respondents were younger than 16 years and because of 

potential differences in perceptions of items, we found it conceptually problematic to compare 

their responses to responses from adults. Therefore, we decided to exclude respondents younger 

than 16 years from the analyses. Parents answering on behalf of their children were also excluded. 

Out of the total 423 responses, 318 respondents aged 16 to 64 years constituted the population of 

analysis. Their characteristics are shown in table 1. 
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Table 1: Characteristics of the field test population 

 N % 
Gender 

Female 
Male 
Don’t fit ‘female or male’ 
Missing 

 
228 

84 
4 
2 

 
71.7 
26.4 

1.3 
0,6 

Age 
16-19 years old 
20-40 years old 
41-64 years old 

 
17 

122 
179 

 
5.3 

38.4 
56.3 

Reported difficulties* (more than one answer possible) 
Seeing, even if wearing glasses 
Hearing, even if using a hearing aid 
Remembering/concentrating 
Walking or climbing steps 
Self-care (e.g. washing all over or dressing) 
Communicating, when using your usual (customary) language 

 
78 
33 

192 
144 

87 
60 

 

 
28.4 
13.8 
67.6 
50.4 
31.0 
21.1 

Number of disabilities 
0 
1 
2 
3 
4 
5 
6 
Missing 

 
40 
65 
80 
56 
40 
7 
1 

29 

 
12.6 
20.4 
25.2 
17.6 
12.6 

2.2 
0.3 
9.1 

Living condition 
Living alone 
Living with partner 
Living with partner and children 
Living with children but no partner 
Living with parents 
Living with friends/flat mates 
Missing 

 
79 

101 
66 
34 
15 
6 

17 

 
24.8 
31.8 
20.8 
10.7 

4.7 
1.9 
5.3 

Civil status  
In a relationship 
Not in a relationship 
Missing 

 

 
197 
118 

3 

 
62.0 
37.1 

0.9 

Occupation (more than one answer possible) 
In school/student 
Work 
Subsidized job 
Sheltered job 
Internship/work ability testing 
Volunteer work 
Unemployed 
Absent due to illness/disability 
Disability pension 

 
54 

110 
45 
8 

16 
42 
21 
13 
60 

 
17.0 
34.6 
14.1 

2.5 
5.0 

13.2 
6.6 
4.1 

18.9 
* Measured by the ‘Washington Group Short Set of Questions on Disability’ 

The mean age of respondents was 40 years and predictably, 72% of the population were female 

[23]. All but nine participants were born in Denmark. Several respondents commented on the 
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length of the questionnaire and as a confirmation of this perception, 17% answered that they had 

spent more than the 30 minutes that was estimated for completion.  

Content validity of the EQOL-questionnaire 

After the first day of data collection, the 77 submitted responses were examined to check for 

errors and insufficiencies in the questionnaire. For example, we found that some response options 

were insufficient; ‘Subsidised job’ were several times mentioned in the comment field of the 

‘other’ category. After discussing this with a social worker within the field of disability and 

occupation, we added ‘subsidised job’ as a separate response option and recoded the 77 responses 

accordingly. Many respondents wanted to elaborate on their answers and to accommodate this, we 

added a commentary field below each item. 

Responses to an overall evaluation of the EQOL-questionnaire revealed that 57 (20%) found it to 

be “very good”, 163 (57.4%) found it to be “good”, 54 (19%) found it to be “neither good nor 

bad”,9 (3.2%) found it to be “bad” and 1 (0.4%) found it to be very bad. (Missing response from 

34 respondents). The full range of comments to the items were scrutinised and sorted in 14 issues 

appearing more than once (table 2). 

Table 2: Categorised field test comments on the EQOL-questionnaire 

Comment categories Frequency 

Too long 17 
Miss the possibility of elaboration on the answers 14 
Difficult to answer for multiple functional limitations with different consequences  7 
Too little focus on financial issues 4 
Relevant 4 
Irrelevant with question about parents when you are an adult 3 
It seems to be too focused on contact to parents. 3 
Need to differentiate between ‘the family you live with’ and ’others’ 3 
Interesting questionnaire 3 
Nice with a broad questionnaire 2 
Lack questions about the development of limitations with time 2 
Lack questions about initiatives done to make the functional limitation less present 2 
Suggestions to enhance the positive aspect. ’What is positive in your life’ 2 
Questions were easy to understand 2 

 

Participants identified two items, which were difficult to understand: 1) How satisfied are you 

with the quality of the information you get about your disability. 2) Do you feel that your 

treatment/control (e.g. physiotherapy) disturb your daily life? These items were omitted from the 

profile development. 
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Graphical charts 

The graphical charts below (figure 1) are based on the field test responses. The figure illustrates 

the distribution of satisfying score (green), score of concern (yellow) and problematic score (red) 

for each theme within the six domains. It is important to keep in mind that the profile reflects how 

respondents feel about the theme. For example, it does not reflect the functional level but rather 

how respondents feel about their functioning. 

Figure 1: Graphical profile of the six quality of life domains based on field test data 
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Confirmatory factor analysis 

The measurement model for the confirmatory factor analysis is presented in figure 2. The 

coefficients associated with the vertical two-headed arrows are the correlations between the latent 

factors (domains of quality of life). The coefficients associated with arrows leading from the 

latent factors to the themes (items in the profile) show the factor loadings for each theme. The 

coefficients to the right of the themes are the percent of the variance for the theme that could be 

explained by the domain. The RMSEA was estimated at 0.06 and is between good (0.05) and 

adequate (0.08). The CFI was estimated at 0.71 and did not reach the standard (0.95) [22] nor did 

the GFI of 0.7 reach the standard of 0.9 [24]. Generally, measures of construct validity were 

moderate to high, indicating a satisfying validity of the six-factor structure (figure 2). 
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Figure 2: Fitting of the CFA on the EQOL-domains 
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DISCUSSION 

The content validity of the EQOL-questionnaire was generally found to be acceptable. Most 

respondents found the questions relevant and the confirmatory factor analysis estimated a 

generally acceptable fit of the model with six factors. A profile with a graphical presentation 

applicable for use in practice was developed. 

The EQOL-profile is a step towards a population-based measure of quality of life. The graphical 

presentation provides an overview of six themes making the identification of focus areas intuitive 

and simple. A study by Koller and Lorenz found, that a successful application of quality of life as 

an outcome measure depends on whether the measure is found to contribute to a better 

understanding of the respondents and of the treatment effects [25]. To facilitate this, they suggest 

using a profile with easy identification of potential challenging themes within domains. Although 

Koller and Lorenz studied quality of life among individuals, it is likely that the findings also apply 

to measuring quality of life on population level.  

Quality of life profiles of individuals have also been found to improve communication and 

increase the patients’ feeling of involvement in decision making in healthcare [1, 25]. It is 

important to stress that such profiles should always be a supplement, rather than a substitute for 

communication. The underlying reasons for the ‘problematic theme scores’ will have to be 

elaborated by conversation or qualitative interviews [25]. 

Before asking respondents to provide their e-mail addresses in order to receive a personalised link 

to the questionnaire, we carefully considered pros and cons. Our decision may have hindered the 

willingness to participate in the field test and hence have resulted in fewer responses. However, 

without a personal identifier, respondents would have to start all over if their process was 

abrupted due to e.g. interruptions in the internet connection. We wanted to reduce the risk of 

having to start over, since we know that answering the questionnaire is a huge task for some of the 

respondents. Further, we wanted to provide respondents with the possibility of answering the 

questionnaire in several sessions, since many of the respondents may need a break. 

When testing the content validity of a questionnaire, it is important to do so across subgroups of 

the target population which the instrument is intended for [26]. Items which are acceptable and 

easily understood by some may be offending or difficult for others to answer. To comply with this 

issue, we continuously assessed the incoming responses and conducted random checks to ensure 

that all five types of difficulties (as shown in table 1) were represented. 
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Although the perceived importance of items may differ between individuals [27], we did not 

ascribe weights to the items. Assessment of individual weights (e.g. How important is the item to 

you?) was too extensive due to a large item pool in the field test.  

Because the target group is undefined, we used a non-random sampling method, which may have 

led to a sample, that is not representative of the Danish population with self-reported disabilities. 

However, we aimed for a large variety in the sample population and ensured that individuals with 

different age, gender and type of disability were represented among the respondents. Because the 

data was purely used for exploratory work, we do not consider the sampling method or the skew 

distribution of gender to be a major weakness. The diversity in the target group, which could be 

considered a weakness is crucial to allow for comparisons of quality of life experienced by people 

with a variety of disabilities. The cross-disability approach enables the EQOL-profile to identify 

commonalities related to experienced quality of life in populations with different types of 

disabilities.  

To reduce the number of missing values in the confirmatory factor analysis, respondents with 

missing values due to tailoring of the questionnaire were placed in the most suitable category, 

which was often the satisfactory (green) category. Consequently, the distributions in the graphical 

profiles may look less problematic than they are. Alternatively, we could have constructed a 

fourth category (grey) representing participants to whom the question was irrelevant. A more 

comprehensive way of reducing the impact of this issue would be to develop additional items. For 

example, new items addressing ‘satisfaction with daily tasks’ for participants who neither have a 

job nor are studying. In addition, these improvements are likely to improve the model fit in the 

confirmatory factor analysis in future validations. 

The RMSEA estimated in the confirmatory factor analysis indicates an acceptable model fit, but 

on the contrary, the CFI and GFI indicated issues with the model fit and some themes seemed to 

load very little to the domains. Low correlation between some of the indicators and/or low-quality 

data could be an explanation. The chosen cut points may influence the model fit. Furthermore, the 

diversity of disabilities among the study participants might also play a role, but we did not 

exclude any of the indicators, since our previous qualitative work found them to be important to 

quality of life or participation. 

CONCLUSION AND IMPLICATIONS 

The initial investigation of the EQOL-profile indicates an acceptable fit of the six-factor structure. 

The EQOL-profile can be used to address quality of life in populations with diverse disabilities 
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and may be useful when comparing quality of life across different disabilities. By providing 

graphical charts for user-friendly interpretation, the profile is suitable for application in practice.  

Validation of the EQOL-questionnaire should continue in other samples of the target population. 

We suggest more research on the impact of gender and age differences and on weights of items 

and themes. Additional focus group interviews with respondents between 40-64 years could be 

conducted to ensure that the perceptions of quality of life in this age group are comprised in the 

preceding conceptual work. Future studies should pay attention to a version adapted for persons 

with moderate intellectual disabilities and a proxy version to be completed by a carer on behalf of 

persons with severe intellectual disability. 

The EQOL-profile with the graphical charts provides a simple way of gaining an overview of 

quality of life and participation in populations with diverse disabilities. This may be a useful tool 

when designing interventions aiming to improve quality of life as the profile can help targeting 

the interventions to themes that appear to be problematic in a specific population. Due to the 

comprehensive identification of themes of quality of life and participation which have been found 

to be most important to persons with diverse disabilities, the profile may also prove useful as a 

structure for professionals entering a dialogue with persons with disabilities. Questionnaire and 

cut-points are available from the first author on request. 

The authors declare that there is no conflict of interest.  
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