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Ankylosing spondylitis (AS) has a substantial effect on an
individual’s health related quality of life (HRQL)1,2, encom-
passing broad issues relating to role and physical func-
tioning, psychological well being, and social interactions.
AS is a chronic and often progressive inflammatory
disorder, and although primarily affecting the axial
skeleton3, peripheral joints, entheses, and extraarticular sites
may also be involved4. Although the HRQL of an individual
with a disease such as AS is considered by many an impor-

tant indicator of disease impact5,6, the Assessment in
Ankylosing Spondylitis Group (ASAS) indicated that
quality of life could not currently be included as a core
domain in AS evaluation due to uncertainty over the best
measurement approach7. There is an obvious need for a reli-
able, valid, and responsive AS-specific and patient assessed
measure of HRQL.

HRQL is specific to an individual, their priorities, expec-
tations, and experience of life and ill health. To ensure the
representation of general patient concerns within patient
assessed health instruments, many developers involve
patients in the generation of items. However, developers
commonly adopt a summated rating scale format whereby
patients respond to a predetermined set of items. The
majority of AS-specific patient assessed health instruments
follow this format2. The AS-Quality of Life Questionnaire
(ASQoL)8,9 is a new measure of disease-specific HRQL,
comprising 18 items. There is no published evaluation of the
ASQoL. Items were generated following patient interviews,
and items are summated to provide the final score. Such
highly standardized instruments often have good psychome-
tric properties, but may omit issues of importance to indi-
vidual patients10,11 while containing items of little relevance
to others, thus introducing noise into the evaluation12 and
compromising instrument accuracy and validity13. Items

Patient Centered Assessment of Ankylosing
Spondylitis-Specific Health Related Quality of Life:
Evaluation of the Patient Generated Index
KIRSTIE L. HAYWOOD, ANDREW M. GARRATT, KRYSIA DZIEDZIC, and PETER T. DAWES

ABSTRACT. Objective. To evaluate the Patient Generated Index (PGI) for the measurement of individualized
health related quality of life in ankylosing spondylitis (AS).
Methods. The PGI asks patients to nominate areas of their lives affected by their disease that they
consider the most important. Semistructured interviews with AS patients produced a trigger list of
areas of life affected by AS. The PGI was self-completed by UK patients taking part in a multicenter
postal survey. The instrument was assessed for data quality, reliability, validity, and responsiveness.
Results. The PGI had acceptable completion rates. Scores covered the available range and approxi-
mated normality. Test-retest reliability estimates support the use of the PGI in group evaluation (intr-
aclass correlation coefficient > 0.80). Comparisons with scores for other health status instruments
provided evidence for the validity of the PGI. The largest levels of correlation were found for the AS
Quality of Life Questionnaire (ASQoL) and the EuroQol. The informed and open format of the PGI
had the strongest linear relationship with responses to both specific and general health transition
questions (p < 0.01), and was the most responsive format of the PGI.
Conclusion. The PGI is the first AS-specific individualized measure of health related quality of life.
There is good support for the content validity of the instrument and patient acceptability is high.
Adequate levels of data quality and reliability support the use of the PGI in group evaluation.
Moderate levels of responsiveness to changes in health were produced by the informed and open
format of the PGI. (J Rheumatol 2003;30:764–73)

Key Indexing Terms:
ANKYLOSING SPONDYLITIS                                                 PATIENT GENERATED INDEX

MEASUREMENT PROPERTIES

Personal, non-commercial use only.  The Journal of Rheumatology  Copyright © 2003. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


may appear detached from the contextual setting, thus losing
the social or personal significance that may be afforded by a
more individually tailored evaluation14,15. The ultimate
measure of HRQL will capture a patient’s individuality and
uniqueness13, while recognizing and facilitating the dynamic
nature of health and disease, both within and between
patients.

HRQL has also been evaluated using individualized,
patient centered measures of health, which aim to be more
sensitive to individual needs, demands, and change in status.
Several instruments attempt to provide a more patient
centered approach to evaluation, for example, the Disease
Repercussion Profile16 and the Schedule for the Evaluation
of Individual Quality of Life15, but the individualized
approach has yet to be applied in the evaluation of AS-
specific HRQL.

The Patient Generated Index (PGI)17,18 is an individual-
ized measure of HRQL, for which acceptable completion
rates and measurement properties following both self-
(postal) and interview-based completion have been
reported19,20. The individualized format of the instrument
produces good content validity and it has been found to be
responsive to change. The PGI has been validated for use in
patients with varied medical conditions, including low back
pain and menorrhagia17,19, dermatitis21, and chronic sleep
apnea20. To facilitate completion, a disease-specific trigger
list of issues considered important by patients is included.

We evaluated the PGI in a large and representative popu-
lation of patients with AS in the United Kingdom. The reli-
ability, validity, and responsiveness of the PGI are evaluated
and the instrument is compared to patient assessed health
instruments that are based on summated rating scales.

MATERIALS AND METHODS
Completion of the PGI. The 3 stages of instrument completion are shown
in Table 1. The first stage asks the patient to list up to 5 of the most impor-
tant areas of life affected by AS in blank boxes. The trigger list of impor-

tant areas commonly mentioned by AS patients and a completed example
of the instrument aid completion. Patients may choose not to use the trigger
list and identify areas that relate to their own individual experience of
disease. Recognizing the role that comorbidity may play in the evaluation
of HRQL, patients are given the opportunity to consider the effect of other
health problems in a sixth box. The seventh box asks patients to consider
non-health related areas of life. In stage 2, patients rate how badly affected
they are in each of the areas on a scale of 0 to 10, where 0 represents the
worst they can imagine and 10 exactly as they would like to be. Finally,
patients “spend points” in stage 3 to reflect their priorities for improvement.
Fourteen points can be given to any combination of chosen areas.
Multiplying each of the 7 possible ratings (stage 2) by the proportion of
points given to that area (stage 3) and summing produces a score from 0 to
10. The score is designed to represent the extent to which reality falls short
of expectations in those areas of life in which patients would most value an
improvement17.

Evaluation of the PGI in AS. All patients had a confirmed diagnosis of AS
(Modified New York Criteria22), were registered with one of a group of
specialist centers of rheumatology in England and Scotland, and were aged
between 18 and 75 years. Pregnancy, learning difficulties, or an inability to
comprehend written English were exclusion criteria. The study was
approved by the Northern and Yorkshire Multi-centre Research Ethics
Committee and relevant local research ethics committees. Informed and
written consent was given by all participants. Different samples of patients
were used at each stage of the evaluation.

There were 3 stages in the evaluation of the PGI in AS patients: the
development of an AS-specific trigger list; instrument pretesting; and eval-
uation of measurement properties in a postal survey.

1. Developing an AS-specific trigger list. Following the developers, a
trigger list of the most important areas of life affected by AS was developed
for the PGI17,19. A random sample of 40 patients [n = 33 men; mean age
46.2 yrs (SD 10.1)] registered with the Staffordshire Rheumatology Centre
(SRC) were invited to attend the SRC to discuss the effect of AS on their
day-to-day life with the lead investigator (KLH). Two further letters were
sent to nonresponders. Patients not wishing to participate in the interviews
were asked to return the precoded consent form. Twenty-nine (72.5%)
patients representing a broad spectrum of disease duration [n = 24 men;
mean age 48.4 yrs (SD 10.1), range 31–69 yrs; mean duration of AS diag-
nosis 11.0 yrs (SD 10.7), range 2–41 yrs) agreed to an interview.

Semistructured interviews were conducted to elicit a patient’s free
responses about the influence of AS on their everyday life and the impor-
tance of areas affected by AS. Interviews took place in a private room and
lasted between 30 and 60 min. With the consent of participants, interviews

Table 1. Stages of completion of the PGI.

Stage 1 Area or Activity Stage 2 Stage3 
Score Out of 10 × Spend Your Points Total

1. Impact on ability to work 6 0/14 0
2. Worry about the future 4 3/14 0.86
3. Relationship with my partner 3 6/14 1.30
4. Unable to plan ahead 2 2/14 0.28
5. Feelings of low self-esteem 3 2/14 0.43
6. Areas affected by health problems other than AS 10 0/14 0
7. All other non-health areas of your life 7 1/14 0.50
Total score 14 4.23

Stage 1: Area or activity: Identify up to 5 of the “most important areas of your life affected by AS”. Stage 2: Score
out of 10: scale of 0 to 10, where 0 represents the worst they can imagine for themselves and 10 that they are
exactly as they would like to be. Stage 3: Spend your points: points “spent” to reflect patient priorities for
improvement. Fourteen points can be given to any combination of areas listed in stage 1. Total score: calculated
by multiplying each of the 7 possible ratings (stage 2) by the proportion of points given to that area (stage 3) and
summing produces an index score from 0–10, where higher scores indicate better health related quality of life.
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were audio-recorded and later transcribed23. Following a content analysis
of the transcripts, verbatim statements reflecting important and common
themes related to the HRQL of patients with AS were listed14. Related
themes were highlighted, grouped together, and organized by conceptual
categories24. The content analysis and category identification was discussed
between members of the development team and assessed for repetition and
ambiguity. Area selection for the trigger list was determined by conceptual
categories, frequency of endorsement, and available space in the formatted
instrument.

2. Pretesting the PGI. The instrument was pretested for acceptability and
feasibility as a self-completed postal questionnaire in a random sample of
patients from the SRC AS database (n = 10) (9 men; mean age 47.7 yrs, SD
12.9). Questionnaire completion was followed by semistructured inter-
views at the SRC to identify any difficulties with instrument completion.
With the consent of participants, verbatim statements in relation to the
acceptability and feasibility of the PGI were noted (by hand).

3. Postal evaluation of PGI. The reliability, validity, and responsiveness of
the PGI were assessed following self-completion in a multicenter postal
survey with participants from the North, Midlands, and South of the UK.
Following evaluations of patient assessed health instruments, a population
of over 400 patients was deemed acceptable for the postal survey25,26.
Patients not wishing to participate were asked to return the questionnaires
using a reply-paid envelope. Nonresponders were sent reminders at 2 and 4
weeks. Patients taking part in the study were sent a second retest question-
naire 2 weeks after completing the first, and a third questionnaire at 6
months. The postal questionnaire, which included the PGI, disease-specific
and generic health instruments, 2 health transition items, and questions
relating to age, disease duration, marital status, post-school education,
occupational status and housing tenure, was sent to 451 patients.

The disease-specific instruments reflect domains considered important
in the evaluation of patients with AS7: HRQL, disease activity, functional
disability, and pain. The 18 item ASQoL uses “yes/no” scaling. Items are
summed to produce a score from 0 to 18, where a lower score indicates a
better level of AS-specific HRQL8. The Bath AS Disease Activity Index
(BASDAI) is a 6 item measure of disease activity that uses visual analog
scales27. Scores are summed and transformed to a 0–10 scale; lower scores
indicate less disease activity. The Revised Leeds Disability Questionnaire
(RLDQ) is a 16 item measure of AS-specific functional disability28. Items
use 4 point adjectival scales and sum to produce a score from 0 to 48;
higher scores indicate greater functional disability. The Body Chart allows
patients to indicate the areas and severity of global pain29. Areas of current
pain are sketched onto a body manikin with anterior and posterior views.
Each area is scored on a 4 point scale. Area scores are summed; lower
scores indicate less bodily pain. The instrument was developed and tested
following interview administration in a clinic environment, and there is
evidence for satisfactory measurement properties4,29.

The EuroQol30 and the Short Form 12 item Health Survey (SF-12)31

were identified as 2 short and comprehensive generic approaches to
assessing overall health. There has been no published evaluation of the
EuroQol and SF-12 in AS, but both instruments have good evidence for
their measurement properties when applied in the evaluation of patients
with disease similar to AS32,33. The EuroQol has 2 sections: the first (EQ-
5D) has 5 items covering the domains of mobility, self-care, usual activity,
pain/discomfort, and anxiety/depression. Items use 3 point adjectival
response scales. Scores are transformed using utility weights derived from
the general population to produce a single index. Scores range from –0.59
to 1.00; 1.00 is perfect health and a score below 0 is considered worse than
death. The second section (EQ-VAS) includes a visual analog scale on
which the patient rates their overall health today from 0 (worst imaginable)
to 100 (best imaginable). The SF-12 comprises 12 items derived from the
Medical Outcome Study Short Form 36 item Health Survey (SF-36)23 and
uses adjectival scales. It produces mental and physical health summary
scales based on scores for the general population that range from 0 to 100;
higher scores indicate a better HRQL.

Patient reported health transition questions have been widely used as
external criteria in the evaluation of instrument test-retest reliability and
instrument responsiveness, providing a valid reflection of the extent and
direction of change in specific or general health over time34,35. Two health
transition questions addressing self-reported change in AS-specific and
general health at 2 weeks and 6 months were included in the respective
followup questionnaires (Compared to 2 weeks ago/6 months ago how
would you rate your AS/general health now — much better, somewhat
better, about the same, somewhat worse, much worse?).

Evaluation of the different formats is required to facilitate interpretation
of the PGI20 and to identify the most appropriate format for use in clinical
trials and routine practice. Three formats of the PGI that varied according
to the provision or absence of areas identified in stage 1 at baseline were
used for followup completion. First, the “blind” format does not give
patients their baseline areas. Second, the “closed” format gives patients
their baseline areas, but they cannot change them. Third, the “informed and
open” format gives patients their baseline areas and they can maintain or
change them in any way they want. Participants were randomly assigned to
complete the blind or closed format at 2 weeks, and the blind or informed
and open format at 6 months.

Reliability. Patients were mailed a second questionnaire at 2 weeks and
randomly allocated to receive the blind or closed format of the PGI. Two
weeks is considered an appropriate period for test-retest reliability in
patients with a stable condition36. Reliability was assessed for patients
whose general and AS-specific health had remained the same according to
their responses to the health transition questions. The intraclass correlation
coefficient (ICC) (2, 1)37 was used to assess agreement between test and
retest26. For group comparisons, levels of reliability over 0.70 are
required36,38, and for evaluation of individuals levels above 0.90 have been
recommended36,38.

Following the instrument developers, the effect of area change (stage 1)
on PGI reliability was also assessed17. Area substitution is given 1 point.
Area addition and removal are given half a point. Points are summed to
reflect area change (a scale of 0–5, where 0 indicates no area change and 5
change in all areas). This calculation is only possible for the blind format
of the PGI.

Validity. Construct validity was assessed by correlating (Pearson r) the PGI
index scores with those for disease-specific and generic instruments.
Hypothesized theoretical relationships between instrument scores were
considered a priori38. The PGI (individualized disease-specific), ASQoL
(disease-specific), BASDAI (disease activity), Body Chart (bodily pain),
RLDQ (functional disability), EuroQoL (general health), and the SF-12
(general health) measure related aspects of HRQL. The majority of the
content of these instruments overlaps with the PGI trigger list. However,
rather than simply producing a summed score for the different areas, the
PGI also includes the ability to fulfil one’s expectations. It is hypothesized
that this, together with the non-health component of the PGI, will limit the
correlation with scores for the disease-specific instruments to a moderate
level. Five of the 7 areas in stage 1 of the PGI are disease-specific, the sixth
relates to general health, and the seventh relates to non-health. Therefore, a
small to moderate level of correlation is hypothesized with scores for the
generic instruments. To test this hypothesis further, a score for the PGI was
calculated following the omission of area 7, and following the omission of
both areas 6 and 7, and the same relationships between instruments was
assessed.

Responsiveness. Patients who responded to the baseline questionnaire were
mailed a questionnaire at 6 months. Patients were randomly allocated to
complete the blind or informed and open format of the PGI. The PGI was
assessed for responsiveness to change by calculating the modified stan-
dardized response mean (MSRM), which is equal to the mean change in
scores (6 month minus baseline) divided by the standard deviation of
change scores in patients defined as stable38. Guidance for interpretation
suggests that a score greater than 0.8 represents a large level of respon-
siveness, a score of 0.5 moderate responsiveness, and a score of 0.2 a small
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level38. MSRM were calculated for patients reporting an improvement or
deterioration on the health transition questions (general or AS-specific).

Changes in instrument scores and patient response to the transition
questions at 6 months were also assessed for a linear trend26,38. To the extent
that the patient assessed instruments are valid measures of health capable
of measuring change, a strong association with a patient reported health
transition item is expected26,38.

RESULTS
Developing an AS-specific trigger list. Twenty-nine (72.5%)
patients agreed to participate in the interviews [n = 24 men
(82.7%); mean age 48.4 yrs (SD 10.1); mean duration AS
diagnosis 11.0 yrs (SD 10.7)]. Nonparticipants were signifi-
cantly younger than responders (mean age 40.3 yrs, SD
7.68, range 28–52) (t test, p = 0.02), but there was no signif-
icant difference by sex (Fisher’s exact test, p = 0.64).
Following the content analysis, 16 conceptual categories
were identified. The trigger list contains 37 areas reflecting
these categories.

Pretesting the PGI. Six patients were interviewed following
postal self-completion (n = 5 men, mean age 46.0 yrs, SD
15.7). The interviews did not reveal any problems with
completion of the PGI.

Postal evaluation of PGI. Of 451 patients who were sent a
postal questionnaire, 349 (77.4%) returned them completed;
303 (69.4%) and 289 (64.1%) patients returned the 2 week
questionnaire and 6 month questionnaire, respectively.

The majority of patients were male (n = 259; 74.2%) with
a mean age of 46.1 years (SD 12.6, range 18–75). The mean
symptom duration of participants was 19.8 years (SD 11.8,
range 1–56), suggesting a broad spectrum of disease presen-
tation.

Instrument evaluation. Correct completion of the PGI
requires all 3 stages to be completed, including the correct
allocation of points in stage 319. PGI scores were
computable for 303 (87.5%) patients returning baseline
questionnaires. Score distributions approximated normality,
with a mean baseline score of 4.05 (SD 1.65) on a scale
0–10, where 10 is the best possible HRQL. Baseline data for
all instruments completed in the postal survey are summa-
rized in Table 2.

All patients completing the PGI entered at least one area
in stage 1 (areas 1–5) (n = 303). Five areas were entered by
68.9% (n = 209) of patients, 87.7% (n = 266) entered 4
areas, 95.0% (n = 288) entered 3, and 96.7% (n = 293)
entered 2 areas. In total, 68 areas were entered including all
37 trigger list areas (Table 3). The most frequently listed
areas affected by AS were “work” and “sleep.” The PGI
trigger list addresses all but one of the items within the
ASQoL (“I often get frustrated”), which is evidence for the
content validity of the list. The item not included in the
trigger list was entered by 4 (1.3%) patients; 213 (70.5%)
patients reported health problems additional to AS (area 6),
and 294 patients (97.3%) provided a score (stage 2) for area
7 (non-health related areas of life).

Patients with higher index scores tended to include a
lower number of areas in stage 1 (F 4.38; p = 0.002).

Reliability. Of the 303 patients who returned the question-
naire at 2 weeks, 269 completed both transition questions
(88.8%). For both formats of the PGI, test-retest reliability
was assessed for patients reporting no change in both AS
and general health: 173 patients (57.0%) reported no change
in health at 2 weeks (AS and general health had improved,
n = 40; AS and general health had deteriorated, n = 56). Of
those reporting no change in health, 144 patients (83.2%)
correctly completed the PGI to allow calculation of an index
score at baseline and at 2 weeks (blind format, n = 75;
closed format, n = 69). Reliability was also assessed against
areas changes in stage 1 for patients completing the blind
format.

Table 4 shows that PGI scores had higher levels of relia-
bility for the closed format (ICC = 0.88) than for the blind
format (ICC = 0.82), although both formats are suitable for
use in groups of patients. High levels of test reliability were
found for patients not changing any areas or scoring up to 1
point on the number of area changes following blind
completion. Increasing area changes are associated with
reduced reliability, and reliability falls below acceptable
levels when 3 to 5 area changes are made.

Validity. All the correlations between the PGI and other
instrument scores were in the hypothesized direction, and
moderate correlations between the PGI and the disease-
specific and generic instruments were found (Table 5). As
hypothesized, a hierarchy of association was found, the
largest correlations being between the PGI and disease-
specific instruments, followed by the generic instruments.
The largest correlation was with the ASQoL and the smallest
correlation with a disease-specific instrument was with the
RLDQ. Moderate levels of correlation were found with the
EQ-5D and SF-12 Mental Component Scale (MCS).
Slightly larger correlations were found with the EQ-VAS
and SF-12 Physical Component Scale (PCS). After removal
of area 7 and the omission of both areas 6 and 7 from the
index score, levels of correlation were in broad agreement
with those for the total score (Table 5).

Responsiveness. The results of responsiveness testing for the
blind, and informed and open formats of the PGI are shown
in Table 6a and 6b, respectively. For clarification, whereas
the blind format does not give patients their baseline areas,
the informed and open format gives patients their baseline
areas, which may be maintained or changed as desired.

The change scores for the informed and open format of
the PGI reflect the categories of both AS-specific and
general health transition (Table 6b). The largest changes
were found for the informed and open PGI, BASDAI, EQ-
5D, EQ-VAS, and SF-12 MCS on both AS-specific and
general health transition. For example, patients who say that
their AS is better have an average improvement in PGI score
of 0.75 over the 6 months (on a scale of 0–10), and where
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Table 2. Scale properties of study instruments at baseline (n = 349).

Instrument Correct Completion, n Missing, % Mean SD Response Options*
Floor, % Ceiling, %

PGI 303 13.2 4.06 (1.6) 0.7 0.3
ASQoL 339 2.9 8.77 (5.5) 7.1 5.3
BASDAI 318 8.9 4.43 (2.2) 3.8 0.9
Body Chart 310 11.2 16.16 (16.2) 2.3 0.3
RLDQ 342 2.0 14.24 (10.2) 4.7 0.0
EQ-5D 340 2.6 0.53 (0.34) 0.3 7.1
EQ-VAS 343 1.7 57.93 (21.29) 0.3 0.9
SF-12 Mental component scale 331 5.2 45.49 (11.61) 0.0 0.0
SF-12 Physical component scale 331 5.2 36.63 (11.03) 0.0 0.0

PGI: scored 0–10, where higher scores indicate better health related quality of life. ASQoL: scored 0–18, where lower scores indicate better health related
quality of life. BASDAI: scored 0–10, where higher scores indicate greater disease activity. Body Chart: scored from 0 upwards, with no maximum score
limit. Higher scores indicate greater levels of perceived body pain. RLDQ: scored 0–48, where higher scores indicate increased limitation in functional ability.
EuroQol EQ-5D: scored –0.59 to 1.0, where –0.59 is the worst and 1.0 the best possible health. EuroQol-VAS: scored 0–100, where higher scores indicate
better health states. SF-12 uses norm-based scoring from the general population. Scales are transformed: mean of 50 (SD 10), range 0–100. * Floor of the
scale is the lowest possible score; ceiling is the highest possible score.

Table 3. Frequency of areas entered in stage 1 of PGI*.

Trigger List Frequency (%) Additional Areas Cited Frequency (%)

Impact on / unable to work 121 (39.9) Morning stiffness / stiffness 9 (2.9)
Disturbed sleep 92 (30.4) Gardening 9 (2.9)
Worry about the future 80 (26.6) Ability to complete tasks / do simple tasks 7 (2.4)
Sporting activities / exercise 70 (23.2) Slow to do things 7 (2.4)
Feeling tired 64 (21.2) Lack of spontaneous thought / mental concentration 6 (1.9)
Difficulty with housework / DIY / lifting 47 (15.6) Named body part (other than back/knee/hands) 6 (2.0)
Walking 50 (16.5) Travelling / travel distances 6 (2.0)
Ability to remain physically active / general mobility 51 (16.8) Dressing and bathing / personal hygiene 5 (1.6)
Poor self body image / posture / embarrassment / self-conscious 44 (14.6) Shopping 5 (1.7)
Fatigue / loss of energy / lethargy / stamina 43 (14.2) Normal activities 5 (1.6)
Pain / discomfort 41 (13.5) Back 4 (1.3)
Feelings of depression 40 (13.2) Impact of medication / side-effects / efficacy 4 (1.3)
Driving / getting into and out of car 40 (13.6) General fitness (physical) 4 (1.3)
Social life / holidays / relationships with friends 39 (12.9) Ability to relax / relaxation 4 (1.2)
Relationship with wife / husband / partner 39 (12.9) Frustration / anxiety 4 (1.2)
Specific limitation to joint / spinal mobility 38 (12.6) Vision / iritis 2 (0.6)
Feeling of low self-esteem / confidence 37 (12.2) Financial impact 3 (1.0)
Ability to play with / look after children / grandchildren 37 (12.2) Concern over weight gain 2 (0.6)
Pursuing hobbies / past-times / leisure activities 29 (9.6) Fear of being knocked / standing in crowds 2 (0.6)
Getting going in the morning 28 (9.2) Quality of my life 2 (0.6)
Sex life 27 (8.8) Health 2 (0.6)
Family life / relationship with family / children 23 (7.6) Hands 2 (0.6)
Ability to plan ahead 23 (7.7) Knees 2 (0.6)
Difficulty standing / standing for long periods 23 (7.6) Difficulty with transfers — crouch to standing / out of 2 (0.6)

chairs / out of bath
Level of independence / dependency on others 21 (6.3) Breathing 1 (0.3)
Enjoyment of life 20 (6.6) Crossing the road 1 (0.3)
Loss of motivation 18 (6.0) Reaching above head —
Difficulty sitting 18 (5.9) Getting out of bed / turning over in bed 1 (0.3)
Difficulty lying down 16 (5.4) Drinking 1 (0.3)
Feeling moody / miserable / irritable 14 (4.6) Inability to physically defend oneself / partner 1 (0.3)
Difficulty sitting / standing / lying down 11 (3.7) Sneezing 1 (0.3)
Control over life / life in general / daily living 10 (3.3) Concern over childbirth / future childbirth 1 (0.3)
Fear of falling 7 (2.3) Impact on choice of foot wear 1 (0.3)
Letting people down / meeting commitments 7 (2.3)

*Baseline postal survey (n = 303). DIY: “do-it-yourself” handiwork.
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general health is better have an average score improvement
of 1.34. Those whose AS is worse have an average score
deterioration of –0.80. All instruments have a stronger rela-
tionship with general health transition than with AS-specific
transition. Of the 2 PGI formats, the informed and open
format has a stronger relationship with both transition ques-
tions. The strongest linear relationships with both AS and
general health transition were observed for the BASDAI (p
< 0.01).

The informed and open format of the PGI produced
moderate to large levels of responsiveness for groups of
patients whose general or AS-specific health had improved
or deteriorated according to transition question (Table 6b).
In patients reporting an improvement or deterioration in
health, responsiveness statistics over 0.5 were found for the
informed and open format, representing a level of change
that is at least one-half a standard deviation (SD) of the
change scores for stable patients. Small to moderate levels
of responsiveness were found for patients, indicating an
improvement in general or AS-specific health, when
completing the blind format of the PGI. Very low levels of
responsiveness were found for patients, indicating deterio-
ration in general or AS-specific health, when completing the
blind format.

The BASDAI produced large levels of responsiveness for
groups of patients whose AS-specific or general health had
improved or deteriorated according to transition question
responses. In general, the EQ-VAS produced moderate to
high levels of responsiveness for groups of patients
reporting improvement or deterioration in general or AS-

specific health, and the SF-12 produced large levels of
responsiveness for patients reporting improvement in
general health only. Lower levels of responsiveness were
found for the remaining instruments.

DISCUSSION
The measurement of an individual’s subjective perception of
HRQL is now considered a core component in the evalua-
tion of health outcome38. Although many developers involve
patients in item generation to ensure the representation of
patient concerns, patient-assessed instruments typically use
summated rating scales that use standardized items. By
providing the opportunity for identification of areas of life
that a patient deems to be of greatest importance, the PGI
allows an individual’s perspective to be considered within
the evaluative process. This study undertook an evaluation
of the PGI in a large and representative population of outpa-
tients with AS. Instrument performance was assessed
following self-completion within a postal survey.

The first step in the adoption of the PGI required the
development of an AS-specific trigger list. The list
addresses a wide diversity of areas such as relationships
with family, fear of falling, ability to plan ahead, and the
level of social embarrassment associated with poor posture
and reduced mobility. It also captures patients’ concern
about the future direct and indirect consequences of the
disease. For example, the effect of disease on the ability to
work and the resulting financial impact. Many areas are
distinctively associated with AS although many may differ
between patients and over time, a feature common with
other patient centered measures of HRQL16,25. While the
majority of PGI trigger list areas were entered more
frequently than supplementary areas introduced by indi-
vidual patients, the additional areas highlight the diversity
and individuality of HRQL as a concept, a diversity that is
not captured by traditional summated rating scales. Further,
end effects, where the majority of item scores accrue at the
ceiling or floor36, may be less likely in individualized
measures, where patients representing the extremes of the
disease severity spectrum can enter areas of personal impor-
tance.

Limited resources prevented stratified or purposive
sampling to ensure representation of all possible disease
scenarios in the development of the trigger list. Although the
aim of the interviews was to identify areas of life affected by

Table 4. PGI test-retest reliability* for index score and by area changes.

PGI n PGI index score ICC (95% CI)

Closed format** 69 0.88 (0.81–0.92)
Blind format*** 75 0.82 (0.72–0.88)
Blind format by number of area changes

0 to 1 area changes 25 0.91 (0.80–0.96)
1.5 to 2.5 area changes 24 0.80 (0.57–0.91)
3 to 5 area changes 26 0.56 (0.23–0.78)

* AS and general health the same at 2 weeks by health transition. 
** Closed: informed of baseline areas, but not allowed to change or add to
list. *** Blind: blind to baseline areas. ICC: intraclass correlation coeffi-
cient.

Table 5. Correlation between the PGI and other patient assessed instruments. Postal survey (n = 343).

ASQoL BASDAI Body Chart EuroQol EQ-5D EuroQol VAS RLDQ SF-12 MCS SF-12 PCS

PGI index* –0.58 –0.56 –0.42 0.55 0.60 –0.47 0.50 0.52
PGI-6 areas** –0.57 –0.57 –0.42 0.55 0.60 –0.47 0.49 0.51
PGI-5 areas*** –0.56 –0.56 –0.40 0.55 0.58 –0.47 0.48 0.52

* All correlations statistically significant (p < 0.01). ** PGI score calculated following omission of area 7. *** PGI score calculated following omission of
areas 6 and 7.
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AS and considered important by patients, it is suggested that
disease severity is not synonymous with a patient’s level of
quality of life6,23. Further, the trigger list acts only as a
prompt for patients completing the PGI. Area selection and
subsequent weighting is specifically individualized. Patients
are not required nor expected to respond to each area in the
list in the manner of a summated rating scale. The sex, age
range, and duration of diagnosis of the interview partici-
pants suggests that the study population was broadly repre-
sentative of patients with AS3,4. In addition, the sample size
was supported by instrument development work described
by other investigators14,25. No new significant themes
emerged during the last few interviews, supporting the
concept of sampling to redundancy24.

The response rate for the postal survey was good at
recruitment and followup, and compared favorably to other
studies17,25. There was a statistically significant age differ-
ence between responders and nonresponders at baseline
(46.09 vs 41.36 yrs, respectively). There was no significant
difference by sex. The peak incidence of AS disease onset is
between 25 and 34 years of age39, and the bias of responders
toward the older age group may reduce generalizability. For
example, the results may have a greater relevance to patients
with more severe disease.

Limited resources prevented further contact with nonre-
sponders to investigate reasons for nonresponse. The
saliency of questionnaire content is an important factor
influencing response rates in mailed surveys, and the level
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Table 6A. PGI blind format—mean score change (SD) and modified standardized response mean (MSRM) by 6 month AS-specific and general health tran-
sition.

AS Health Transition General Health Transition
Better (n = 16) Same (n = 48) Worse (n = 23) Better (n = 14) Same (n = 52) Worse (n = 18)

Instrument Mean (SD) MSRM Mean (SD) Mean (SD) MSRM Mean (SD) MSRM Mean (SD) Mean (SD) MSRM

PGI Blind 0.51 (1.6) 0.33 0.32 (1.5) 0.09 (1.5) 0.05 0.75 (1.4) 0.50 0.39 (1.5) –0.24 (1.5) –0.16
ASQoL –0.66 (3.5) –0.25 –0.02 (2.7) 1.46 (3.1) 0.54 –1.32 (3.4) –0.49 0.19 (2.6) 1.57 (3.5)* 0.58
BASDAI –0.78 (1.3) –0.62 0.37 (1.2) 0.61 (1.4)** 0.48 –1.03 (1.3) –0.84 0.36 (1.2) 0.87 (1.4)** 0.70
RLDQ 0.00 (2.9) 0.00 –1.07 (3.9) 1.60 (4.2)** 0.40 0.07 (2.9) –0.02 –1.03 (3.7) 1.90 (4.9)* 0.50
Body Chart –0.06 (24.8) –0.002 8.97 (29.7) 20.65 (34.8) 0.69 1.07 (26.6) 0.03 12.65 (34.1) 10.66 (25.6) 0.31
EQ-5D 0.14 (0.25) 0.07 0.39 (1.96) –0.09 (0.33)* –0.04 0.22 (0.27) 0.11 –0.35 (1.8) –0.12 (0.36) –0.06
EQ-VAS 9.12 (22.7) 0.50 –1.58 (18.1) –3.73 (22.0) –0.21 12.35 (22.8) 0.78 –0.48 (15.8) –7.20 (26.0)* –0.45
SF-12 MCS 5.71 (11.2) 0.67 –1.60 (8.5) 0.62 (7.0)* –0.07 7.75 (10.4) 0.88 –1.39 (8.8) 0.57 (5.8)** 0.06
SF-12 PCS 4.80 (6.1) 0.65 1.05 (7.3) –1.19 (7.8)* –0.16 4.72 (6.7) 0.66 1.37 (7.1) –2.45 (7.6)* –0.34

F test for linearity * p < 0.05; ** p < 0.01. MSRM: mean change in scores (6 months minus baseline) divided by SD of change scores in patients defined as
stable.  PGI: scored 0–10, where higher scores indicate better health related quality of life. Blind: blind to baseline areas; Informed & Open — informed of
baseline areas and allowed to retain or change as required. ASQoL: scored 0–18, where lower scores indicate better health related quality of life. BASDAI:
scored 0–10, where higher scores indicate greater disease activity. Body Chart: scored from 0 upwards, with no maximum score limit. Higher scores indicate
greater levels of perceived body pain. RLDQ: scored 0–48, where higher scores indicate increased limitation in functional ability. EuroQol EQ-5D: scored
–0.59 to 1.0, where –0.59 is the worst and 1.0 the best possible health. EuroQol-VAS: scored 0–100, where higher scores indicate better health states. SF-12
uses norm-based scoring from the general population. Scales are transformed: mean of 50 (SD 10), range 0–100.

Table 6B. PGI informed and open format — mean score change (SD) and modified standardized response mean (MSRM) by 6 month AS-specific and general
health transition.

AS Health Transition General Health Transition
Better (n = 19) Same (n = 36) Worse (n = 20) Better (n = 14) Same (n = 42) Worse (n = 19)

Instrument† Mean (SD) MSRMa Mean (SD) Mean (SD) MSRM Mean (SD) MSRM Mean (SD) Mean (SD) MSRM

PGI Informed 0.75 (1.6) 0.50 –0.14 (1.5) –0.80 (1.2)** –0.53 1.34 (1.8) 1.00 –0.17 (1.3) –1.01 (1.1)** –0.78
& Openc

ASQoL –1.53 (4.0) –0.43 –1.00 (3.5) 2.25 (2.3)** 0.64 –3.2 (4.2) –1.43 0.31 (2.3) 0.84 (4.7)* 0.36
BASDAI –1.32 (1.5) –0.76 0.30 (1.7) 1.30 (1.9)** 0.76 –1.78 (1.3) –1.43 –0.07 (1.2) 1.05 (2.7)** 0.84
RLDQ –2.12 (4.1) –0.48 –0.39 (4.4) 2.90 (5.8)* 0.65 –3.21 (4.1) 0.90 0.19 (3.5) 2.14 (7.3)* 0.61
Body Chart –1.78 (19.8) –0.09 3.48 (19.1) 5.71 (11.9) 0.30 4.50 (35.2) 0.74 –0.21 (6.1) 8.05 (16.2) 0.49
EQ-5D 0.13 (0.22) 0.69 –0.03 (0.22) –0.26 (0.29)** –1.23 0.14 (0.24) 0.77 –0.006 (0.18) –0.21 (0.4)** –1.16 
EQ-VAS 13.89 (17.2) 0.87 –0.51 (15.9) –10.50 (23.1) –0.66 18.85 (16.2) 1.26 –3.81 (14.9) –12.31 (23.85) –0.82
SF-12 MCS 3.83 (8.09) 0.46 –1.06 (8.3) –8.49 (9.5)** –1.02 6.79 (10.6) 1.01 0.004 (6.7) –8.01 (10.3)** –1.19
SF-12 PCS 4.44 (7.2) 0.55 1.58 (8.0) –3.06 (4.4)* –0.12 6.01 (5.6) 1.02 0.30 (5.8) –1.02 (10.0) –0.10

F test for linearity * p < 0.05; ** p < 0.01. 
MSRM: mean change in scores (6 months minus baseline) divided by SD of change scores in patients defined as stable. † Instruments as defined in Table 6A.
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of importance attributed to the questionnaire by the respon-
dent may have a greater influence over response than actual
questionnaire length40. Completion and acceptability of
questionnaires may be influenced by many factors — for
example, time to complete, legibility and understanding of
items, appearance and complexity of the questionnaire, and
the possibility of distress when completing sensitive
items38,40. Further, self-completion by the targeted indi-
vidual cannot be guaranteed, but is an important considera-
tion when assessing measurement properties of patient
assessed and individualized instruments.

The other disease-specific measure of HRQL included in
the study, the ASQoL, adopts a summated rating scale and
includes many items frequently mentioned by patients
completing the PGI. However, several areas considered
important to the HRQL of patients with chronic disease41,42

that are included in the PGI trigger list are omitted by the
ASQoL. In particular, the influence of AS on work is not
assessed. The effect of AS on work is an important issue for
many people1,43, and was the most frequently mentioned
area for the PGI in our study. Omission from the ASQoL
reflects the need for applicability to the wider AS popula-
tion, recognizing that many patients may not be in employ-
ment. This example illustrates the benefit, in terms of
content validity, afforded by individualized measurement.
As with all standardized instruments13, the content validity
of the ASQoL is compromised because it does not reflect
what constitutes AS-specific HRQL for all patients. All
areas within the PGI are uniquely individual in both selec-
tion and weighting, fulfilling the requirements of an indi-
vidualized and patient centered measure of HRQL13.

Completion rates for the PGI were improved compared
to levels reported previously17,19, which could be due to
changes in the instrument structure. The trigger list is more
extensive than those used previously, which may help
improve completion. During pretesting, several patients
commented on the relevance of areas to their own life.
However, 13.2% of patients failed to complete the baseline
PGI sufficiently to allow calculation of a final score.
Acceptability of the self-completed format may be
improved by simplifying the “spending of points” in stage 3.
A revised version of the PGI is currently being tested for
patient acceptability. The developers of the PGI evaluated
the performance of the blind format of the instrument only.
All 3 completion formats of the PGI were assessed in our
study: blind, informed and open, and closed formats.
Evaluation of these different formats is required to ensure
that patients, clinicians, and researchers are able to make
meaningful interpretations when completing the instru-
ment44.

The test-retest reliability evaluation of the blind and the
closed formats, and the influence of area change in stage 1
of the blind format PGI, increases our understanding of the
contribution of each stage to overall reliability. The relia-

bility of both formats was greater than 0.80 for the index
score, and almost 0.90 for the closed format, supporting the
use of both formats in group evaluation36. This is an
improvement on all previous reliability estimates17,19,45.

High levels of reliability were found for patients not
changing any areas in stage 1, or scoring up to 1 point on the
number of area changes (0.91). Although we used only a
small sample size, this supports application of the blind
format in individual evaluation (> 0.90). However,
increased area changes reduced reliability, and when more
than 3 area changes were made, reliability was not accept-
able for group evaluation. In choosing the most appropriate
followup format of the PGI, the tradeoff between reliability
and content validity must be considered. The informed and
open format of the PGI should be evaluated for test-retest
reliability to determine the influence of area provision and
freedom to change or retain areas as necessary.

Evidence for the construct validity of the PGI was
provided by the moderate correlations with widely used
disease-specific and generic instruments, which met our a
priori hypotheses. These relationships may be a function of
the alternative approach to measuring HRQL presented by
the PGI, the role of explicit weighting, and the influence of
areas relating to other health and non-health issues on the
score. Users of future versions of the PGI should consider
removing both areas 6 and 7, which did not appear to be
making a large contribution to the index scores as deter-
mined by the levels of correlation. The sixth box should
allow consideration of other aspects of the targeted disease
not listed in the 5 available boxes. The levels of correlation
between the PGI and generic measures of HRQL that we
found were greater than those reported by others comparing
the original format of the PGI to the SF-3617,19. This could
be due to improved reliability and validity or the greater
effect of AS on health than disorders assessed in earlier
studies, for example, low back pain, menorrhagia, peptic
ulcer, and varicose veins.

The informed and open format of the PGI showed a
moderate level of responsiveness for self-perceived
improvement and deterioration in both AS and general
health. The blind format was not responsive to change and
did not correlate significantly with AS or general health
transition. More information on the role of the different
completion formats for the PGI in patients indicating change
in health is required. An indication of the number of area
changes in stage 1 of the PGI (identifying areas), as calcu-
lated for test-retest reliability, may reveal information about
change in areas over the 6 month period in patients indi-
cating improvement or deterioration in health, and the rela-
tive responsiveness of the PGI associated with this change.
However, the results of investigation of instrument respon-
siveness should be interpreted with caution due to the small
sample size when the 2 formats of the PGI are considered
separately. The RLDQ and EQ-5D produced moderate and
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small levels of responsiveness, respectively, in a larger
population46,47. The measurement properties of the PGI
should be assessed in larger sample sizes to improve confi-
dence in the results including specific formats — blind,
informed and open, or closed.

In conclusion, the PGI offers a unique patient centered
and individualized approach to the evaluation of disease-
specific health related quality of life. The open and dynamic
nature of the PGI places the patient at the center of the eval-
uative process, and was developed to provide a sufficiently
short and simple instrument that would be feasible for appli-
cation following self-completion in postal surveys. Evidence
suggests that the instrument is acceptable to patients with AS
in a self-completed format and provides broader item
coverage than other AS-specific measures of health related
quality of life that adopt a summated rating scale format. The
lack of comparative evidence for the different formats of the
PGI makes recommendation difficult. The closed format has
a high level of reliability, but evidence is lacking for the
informed and open format. Compared to the closed format
the informed and open format more closely follows the indi-
viduality of measurement proposed by the PGI developers.
The enhanced content validity, together with evidence for
instrument responsiveness, supports application of the
informed and open format of the PGI for evaluative purposes
at a group level.
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