


There is a clear need for a valid and reliable disease-specific
instrument for assessing the impact of AS on QoL that is suit-
able for use in clinical practice. This paper describes the devel-
opment of such a measure, the Ankylosing Spondylitis Qual-
ity of Life Questionnaire (ASQoL). The instrument was
required to be suitable for monitoring patients, evaluating
alternative treatment regimens, new pharmaceutical products
and/or models of service delivery from the patient’s percep-
tion. The development methodology employed is based on
recent advances in the recognition and understanding of the
conceptual and practical basis of measurement. The process
combines the theoretical strengths of the needs-based QoL
model17 with the statistical and diagnostic power of the Rasch
model.18 The needs-based model of QoL postulates that life
gains its quality from the ability of the individual to satisfy his
or her needs. QoL is high when these needs are fulfilled and
low when few needs are satisfied. The model is well
established and has been applied successfully in the develop-
ment of a large number of disease-specific QoL instruments,
several of which have become established as the preferred
outcome instrument for clinical trials and studies.17 19–26 Appli-
cation of the Rasch model ensures that the fundamental scal-
ing properties of the instrument (for example, unidimension-
ality and level of measurement) are assessed in addition to the
traditional psychometric assessments of reliability and con-
struct validity. Such basic measurement properties were con-
sidered at each stage of the development of the ASQoL.

PATIENTS AND METHODS
Figure 1 sets out the stages in the development of the ASQoL.

The intention was to produce an instrument that would be

equivalent for both the UK and the Netherlands (NL). Conse-

quently, all stages were conducted simultaneously in both

countries, with the exception of stage 4, which took place in

the UK only. The purpose of stage 4 was to produce a more

efficient instrument for final testing, by removing clearly

problematic items.

Patient samples
The study was approved by ethics committees in both countries

and participants gave their written informed consent. All par-

ticipating patients fulfilled the modified New York criteria for

AS.27 28 Patients with significant comorbidity such as psychiat-

ric disorders, cancer, or fibromyalgia were excluded. To ensure

that a wide spectrum of clinical features was represented, each

sample included patients with both axial and peripheral

disease, a range of disease duration, and patients with uveitis

or inflammatory bowel disease, or both. Patients were recruited

from three hospitals in the north of England and from three in

the south of the Netherlands. In both countries, different

patients participated at each stage of the study.

Stage 1: Interviews with patients
Deriving the content of a measure from subjects who are rep-

resentative of the target population ensures that only relevant

topics are included and that areas important to QoL are not

omitted. For the ASQoL, the content of the questionnaire was

derived from unstructured, qualitative interviews with rel-

evant patients in both countries, conducted by experienced

qualitative researchers. The interviews, took the form of infor-

mal, focused conversations. They were designed to explore the

impact of AS on the patient, with emphasis on the person’s

ability to fulfil his or her needs. For example, where

interviewees indicated functional limitations associated with

AS they were prompted to consider how such restrictions

impacted on their lives—particularly, how they prevented the

fulfilment of their needs. The interviews were audio recorded

with permission of the interviewee. Transcripts were produced

from the tapes, which were then wiped clean. All traces of the

interviewee’s identity were omitted from the transcripts to

maintain anonymity.

Stage 2: Selection of items and response format for the
draft questionnaire
In both countries, the interview transcripts were subjected to

independent content analysis to identify statements relating

to need satisfaction. As far as possible, the actual words used

by interviewees were selected for the questionnaire. Duplicate

and idiosyncratic items were removed and the list was

subjected to further scrutiny, with items retained if they were

applicable to all potential respondents, reflected a single idea,

were unambiguous, and were short and simple. The item lists

from each country were then compared at a meeting between

the English and Dutch researchers. The purpose of this meet-

ing was to decide on the content for the first draft of the ques-

tionnaire and to identify a response system that would be

suitable for both languages.

A yes/no response system was selected for the draft measure

as previous experience had indicated that this maximises lan-

guage equivalence and ease of scoring and minimises

respondent burden. In the development of the rheumatoid

arthritis-specific instrument (the RAQoL) it was shown that a

yes/no response format was more sensitive to change than a

four-response Likert-type format.22

Stage 3: Field testing for face and content validity
The purpose of this exercise was to test the applicability, com-

prehensibility, relevance, and comprehensiveness of the

ASQoL with patients with AS. Participants completed the

questionnaire in the presence of an interviewer. They were

then asked to comment on its ease of completion and on the

appropriateness of the instructions, items, and response

format. Items found to be problematic in either country were

removed. Items were considered problematic if respondents

found them ambiguous or difficult to understand. Results

Figure 1 Stages in production of the ASQoL

Development of the ASQoL 21

www.annrheumdis.com

group.bmj.com on February 16, 2015 - Published by http://ard.bmj.com/Downloaded from 

Ex. 2073-002



from this stage were used to compile a second draft version of

the measure.

Stage 4: Postal survey 1 (UK)
The new draft ASQoL was sent by post to patients in the UK.

Analyses were performed on the resulting data in order to

identify items that failed to fit onto the underlying measure-

ment construct and/or that worked differently by age (above

or below the median), gender, AS diagnosis (axial only or axial

with peripheral involvement), or disease duration (above or

below the median). Such differential item functioning (DIF)

would indicate that an item is valued differently by subgroups

of patients. For example, in a disability measure it might be

suggested that an item such as “I am unable to travel to my

workplace” would be affirmed less often by respondents who

had reached retirement age. Therefore, regardless of their level

of disability, this item would appear to be less severe for

younger respondents. DIF was identified though the applica-

tion of the one parameter logistic item response theory

model—the Rasch model.18 In the context of a QoL scale, the

Rasch model applies the premise that the likelihood of a per-

son affirming a particular item depends on the level of QoL of

the person and on the level of QoL represented by that item.

The analysis provides estimates for the item and person

parameters in log-odds units (logits). Such estimates are

based on the assumption that the scale is indeed measuring a

single underlying construct—that is, that the items form a

unidimensional scale. The extent to which this assumption is

justified is indicated by item fit statistics. For the present

analysis, Rasch mean square (MNSQ) item fit statistics were

identified through application of the computer program

WINSTEPS.29 Two MNSQ statistics are given; an information-

weighted fit statistic (INFIT) and an outlier-sensitive fit

statistic (OUTFIT). OUTFIT is more sensitive to inconsisten-

cies in the extreme responses, that is those made to items far

removed from the individual person’s level of QoL. The INFIT

statistic is weighted so that these outliers have less impact and

is, thus, more sensitive to non-extreme responses. Taken

together, these two MNSQ item fit statistics provide infor-

mation on the extent to which the individual items map onto

the underlying measurement construct, in this case, the QoL.

Given the present sample sizes, MNSQ values between 0.7 and

1.3 were taken to reflect adequate fit to the model.30 As no

Dutch data were included in stage 4, only those items that

were clearly problematic were removed. The third draft of the

questionnaire was produced on the basis of these analyses and

used in the subsequent postal survey in both countries.

Stage 5: Postal survey 2 (UK and NL)
The purpose of the final postal survey was to assess the scal-

ing properties, reliability, internal consistency, and construct

validity of the ASQoL in each country. Patients in both coun-

tries were sent a package consisting of the ASQoL, a

demographic questionnaire, additional comparator measures,

and a reply paid envelope. Patients who completed and

returned the first pack were sent a similar package timed to

arrive two weeks later. The demographic questionnaire, which

was consistent across countries, included questions on patient

perceived disease activity and severity of illness. The Notting-

ham Health Profile (NHP)31 and the BASFI were used as com-

parator measures in both countries. In addition, the LDQ was

used in the UK and the DFI32 was selected in the Netherlands.

The NHP is a measure of perceived distress and provides a

profile of scores in six sections: physical mobility, energy level,

pain, emotional reactions, social isolation, and sleep. It is

scored out of a maximum of 100 for each of the sections, with

a higher score indicating greater distress. The BASFI, the LDQ,

and the DFI each yield a single score. Scores on the BASFI can

range from 0 to 100, on the LDQ, from 0 to 48, and on the DFI

from 0 to 40. For each of these scales, a high score indicates

greater disability. Each item on the ASQoL is given a score of

“1” or “0”. A score of “1” is given where the item is affirmed,

indicating adverse QoL. All item scores are summed to give a

total score or index, with a high score indicating a worse QoL.

Questionnaires with missing data were omitted from the

analysis. The following properties of the two versions of the

ASQoL were assessed: scaling properties, reliability, internal

consistency and construct validity.

Scaling properties
Rasch analyses were conducted to confirm that items mapped

onto the same underlying construct (unidimensionality), that

they represented different amounts of the construct (hierar-

chical ordering), and that they worked in same way across

different patient groups (DIF). The level of measurement (that

is, ordinal or interval level) provided by the measure was also

examined.

Reliability
The reliability of the ASQoL was assessed by the test-retest

method. This is an estimate of the instrument’s reproducibility

over time, assuming that no change in condition has taken

place. For each country, ASQoL scores from each administra-

tion were correlated. Patients were excluded from these

analyses if they reported significant changes to their perceived

general health, severity of illness, or perceived disease activity

(that is, whether or not the patients considered their disease to

be active at the time of completing the questionnaire) between

administrations. Where an instrument is required for use in a

clinical trial or for monitoring individual patients, a correla-

tion coefficient of at least 0.85 is required.33 Owing to the ordi-

nal nature of the data, Spearman rank correlation coefficients

were produced (intraclass correlation coefficients are also

reported for information only).

Internal consistency
Internal consistency was assessed by Cronbach’s α coeffi-

cients. This statistic indicates the degree of relatedness

between items. A value of 0.70 or above was taken as reflect-

ing adequate internal consistency.34

Construct validity
ASQoL scores were related to the comparator instruments and

to patient perceived general health and severity of illness and

patient perceived disease activity (that is, whether or not the

patients considered their disease to be active at the time of

completing the questionnaire). Patients describe disease

activity in terms of whether they are having a “good day” or a

“bad day”. This terminology is used throughout the “Results”

section. It was predicted that there would be a moderate

association between the ASQoL and the comparator measures

indicating that they assess different but related constructs. It

was also suggested that QoL would be worse for respondents

experiencing a bad day (active disease), those reporting poorer

general health, or those describing their AS as severe.

RESULTS
Findings from the interviews (stage 1)
Thirty patients were interviewed in the UK and 25 in the

Netherlands. Patient samples were comparable in each coun-

try. About two thirds of those interviewed were male and a

third reported having peripheral arthritis. The age of those

interviewed ranged from 18 to 78 years, with disease duration

ranging from 1.5 to 44 years. Interviews lasted for between 30

minutes and two hours with a median length of one hour and

10 minutes. All respondents chose to be interviewed in their

own homes and all gave consent for the interview to be audio

recorded.

Similar findings emerged from the Dutch and UK

interviews. Respondents commented on the impact of pain
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