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ABSTRACT

Introduction: Immune thrombocytopenia
(ITP) is an autoimmune disorder caused by
immunologic destruction of otherwise normal
platelets. Patients and physicians differ in their
views pertaining to the limitations imposed on
patients’ daily lives by ITP and its treatment.

R. Viana
Novartis Pharma AG, Basel, Switzerland

D. D’Alessio
Novartis Pharmaceuticals Corporation, East
Hanover, NJ, USA

L. Grant (X))

Adelphi Values Ltd, Adelphi Mill, Grimshaw Lane,
Bollington, Cheshire SK10 5JB, UK

e-mail: laura.grant@adelphivalues.com

N. Cooper
Department of Haematology, Hammersmith
Hospital, Imperial College London, London, UK

D. Arnold

Department of Medicine, McMaster Centre for
Transfusion Research, McMaster University,
Hamilton, ON, Canada

M. Morgan
ITP Support Association, Bolnhurst, UK

D. Provan

Academic Haematology Unit, Blizard Institute, Barts
and The School of Medicine and Dentistry, London,
UK

Poor understanding of ITP symptoms can result
in misdiagnosis and complex treatment pat-
terns, and affect patient health-related quality
of life (HRQoL). The ITP Life Quality Index
(ILQI) is a 10-item patient-reported outcome
measure developed for clinical practice to aid
discussions between patients and physicians.
This research aimed to wvalidate the
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psychometric properties of the ILQI using data
collected in the ITP World Impact Survey (I-
WISh).

Methods: 1-WISh data containing responses to
the ILQI from 1507 patients with ITP across 13
countries worldwide was subject to psychome-
tric analysis to evaluate the structure, reliability
and validity of the ILQI and assess scoring cut-
offs.

Results: The ILQI has an overarching unidi-
mensional structure, supporting a total score
including all 10 items. Reliability was supported
(Cronbach’s alpha = 0.90). ILQI scores mono-
tonically increased with ITP severity. ILQI
scores correlated with measures of fatigue and
emotional well-being, supporting construct
validity. Differential item functioning (DIF)
analyses showed that ILQI item responses were
interpreted similarly between the USA and
other Western countries. It was suggested that
previous clinical cut-off score of 20 for “im-
paired HRQoL” was reduced to 17 and a cut-off
of 23-25 (rather than 30) was suggested to assess
“significantly impaired HRQoL".

Conclusion: The validity and reliability of the
ILQI to assess HRQoL of patients with ITP is
supported. The revised cut-off scores for the
ILQI will aid patient-centric decision-making.

Keywords: Health related quality of life
(HRQoL); Immune thrombocytopenia (ITP);
ITP Life Quality Index (ILQI); ITP World
Impact  Survey  (I-WISh);  Psychometric
evaluation; Tool for clinical practice

Key Summary Points

Why carry out this study?

To assess the psychometric properties of
the ILQI and confirm the scoring cut-offs,
in order to evaluate the reliability and
validity of scores and demonstrate that
ILQI is appropriate for measuring the
impact of ITP on HRQoL in clinical
practice.

What did the study ask? What was the
hypothesis of the study?

Hypothesis was that the ILQI had already
demonstrated good content validity and
developers wanted to assess the
psychometric validity, to further support
appropriateness for use in clinical
practice.

What were the study
outcomes/conclusions?

Psychometric evaluation demonstrates
that the ILQI is fit for measuring the
impact of ITP on quality of life.

What has been learned from the study?

ILQI is a valid and reliable PRO measure of
quality of life in patients with ITP.

INTRODUCTION

Immune thrombocytopenia (ITP) is an autoim-
mune disorder characterized by immunologic
destruction of platelets, leading to an increased
risk of bleeding. ITP is considered a rare disease,
diagnosed primarily by excluding other possible
causes of disease, and symptoms can present
with varying severities. Patients often experi-
ence misdiagnosis and complex treatment pat-
terns, which may significantly affect health-
related quality of life (HRQoL) in this patient
population.

Bleeding is identified as the primary symp-
tom experienced by patients with ITP; however,
this can present across a broad range of severity,
from mild bruising and mucosal bleeding to
severe haemorrhage [1]. A wide range of bleed-
ing manifestations exist and the primary goal of
treatment is to prevent severe/life-threatening
bleeding [2]. Consequently, first-line therapy is
indicated for patients with bleeding complica-
tions and those who are at increased risk of
bleeding; however, the decision to initiate
therapy depends not only on platelet count and
the risk of bleeding but also on other outcomes,
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including quality of life and multiple lifestyle
variables [3, 4]. Improving HRQoL and patient
outcomes are key considerations when evalu-
ating the impact of disease and the burden and
benefits of treatments [5].

While patients and physicians largely align
on overall ITP symptom burden, some differ-
ences can arise in their views pertaining to the
limitations caused by ITP and/or its treatment
[6, 7]. Employment, marital status, and educa-
tion may influence HRQoL in patients with ITP
and should be considered in clinical practice, as
well as when planning and conducting studies
[8]. The International Consensus Report has
mentioned that severe fatigue is the most diffi-
cult ITP symptom to treat, experienced by
39-59% of adult patients, yet it is under-recog-
nized by healthcare practitioners. Further,
physicians primarily focus on platelet count
whereas fatigue and symptoms related to men-
tal health are often the more primary concerns
of patients. The consensus report recommends
individualization of treatment, and that
improvement in patients’ HRQoL should be a
primary treatment goal [9].

There is currently no appropriate disease-
specific prospective tool in routine clinical
practice to quantify the HRQoL of adult patients
with ITP. The ITP Life Quality Index (ILQI) is a
10-item patient-reported outcome measure
(Fig. 1) developed for use in clinical practice to
aid discussions between patients and physicians
about patients’ disease experience, and there-
fore facilitate a patient-centric approach
towards treatment decision-making. The ILQI
was originally developed by clinical experts in
the field of ITP and content validity was con-
firmed by conducting qualitative interviews
with 15 adult patients. The ILQI was also cog-
nitively debriefed and items refined following
qualitative analysis and additional clinical
input [10, 11].

The ILQI was included in the ITP World
Impact Survey (I-WISh) [12, 13], a global
observational survey which collected real-world
data characterising the experiences of patients
with ITP [6]. This large study provided an
opportunity to evaluate the psychometric
properties of the ILQI in order to assess the
reliability and wvalidity of scores and

demonstrate that ILQI is appropriate for mea-
suring the impact of ITP on HRQoL in clinical
practice.

METHODS

I-WISh Data

The ILQI was administered alongside a variety
of other clinical and demographic questions in
the I-WISh [12], including a series of single-item
questions assessing HRQoL and items adapted
from the Work Productivity and Activity
Impairment Questionnaire (WPAI) [14]. The
global survey was completed by 1507 adult
patients with ITP and 472 healthcare providers
from 13 countries (in order of number of
patients recruited: USA, China, UK, France,
Germany, Italy, India, Canada, Turkey, Japan,
Colombia, Spain and Egypt). Patients were
recruited via physicians and patient support
groups; all patients self-confirmed their diag-
nosis of ITP, confirmed they were over 18 years
old and gave their consent to participate.
Healthcare providers confirmed their primary
speciality was either haematology or haematology-
oncology, confirmed their caseload of patients
with ITP, and confirmed that they had responsi-
bility for making ITP treatment decisions. Patients
and healthcare providers were provided with an
online link to complete study questions.

The ILQI

The ILQI is a 10-item patient-reported outcome
(PRO) measure with a recall period of ‘the last
month’ (Fig. 1). The items generally have four
response options ranging from ‘never’ to ‘all of
the time’ and three items (items 1, 2 and 5) have
additional response options which allow the
patient to specify that the item does not apply
to them or that they do not wish to answer.
The ILQI was originally developed by clinical
experts in the field of ITP and was considered
unidimensional, resulting in a single score.
Originally a total sum score ranging between 7
and 40 was proposed, where coded responses
were summed (see Fig. 1 for coding). As the total
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ITP Life Quality Index (ILQl)}

The aim of this questionnaire is to measure how much your ITP has affected your life OVER THE
PAST MONTH. The aim is to try to standardise how, besides bleeding, your ITP affects your life.
Please tick one box.

1. How often has your ITP impacted on your working life or studies?

0 Never [ Sometimes (1 More than half the time [ All the time
O I am not currently working/studying due to ITP

O I am not currently working/studying due to other reasons (0)

2. How often have you taken time off work or education because of your ITP?

O Never [ Sometimes (1 More than half the time (J All the time
O I am not currently working/studying due to ITP

O | am not currently working/studying due to other reasons (0)

3. How often has your ITP impacted your ability to concentrate on everyday tasks?

0 Never 0 Sometimes (0 More than half the time [ All the time

4. How often has your ITP impacted your social life?

O Never O Sometimes [ More than half the time I All the time

5. How often has your ITP impacted your sex life?

O Never [0 Sometimes [ More than half the time (I All the time [ Not applicable/prefer not to say

6. How often has your ITP impacted your energy levels?

0 Never J Sometimes [0 More than half the time [ All the time

7. How often has your ITP impacted your undertaking of daily tasks?

O Never OJ Sometimes [J More than half the time (I All the time

8. How often has your ITP impacted your ability to support people close to you?

0 Never (J Sometimes [0 More than half the time [0 All the time

9. How often has your ITP negatively impacted your hobbies?

O Never O Sometimes (I More than half the time O All the time

10. How often has your ITP negatively impacted your normal capacity to exercise?

0 Never [ Sometimes [0 More than half the time [ All the time

Response coding: Never=1, Sometimes=2, More than half of the time=3, All the time=4, | am not currently
working/studying due to ITP=4, | am not currently working due to other reasons=0, not applicable/prefer not to say=0

Fig. 1 ITP Life Quality Index (ILQI)
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sum score did not account for missing items, an
alternative scoring procedure was tested in this
analysis, using the mean of all items trans-
formed to reflect the initial maximum total
score of 40. This allows for the calculation of a
total score when there are missing items;
henceforth, this score is referred to as ILQI total
(alternative) score.

The calculation for the ILQI total (alterna-
tive) score is as follows:

ILQI total (alternative) score = total sum
score of all answered items/number of items
with a score > 1 x 10.

Prior to the psychometric validation work, a
score of 20 or above was defined by the clinical
experts as the cut-off for ‘impaired’ HRQoL and
a score of 30 or above was the cut-off for ‘sig-
nificantly impaired’ HRQoL.

Statistical Analyses

The normality of the data and individual ILQI
items were assessed. Item response distribution
and floor and ceiling effects were examined for
each item to ensure the response scale appro-
priately captured the range of possible severity.
Floor and ceiling effects were defined as >
25.00% of patients selecting the worst or best
possible response respectively (assuming a uni-
form distribution across the four main respon-
ses). Underused response options (those
selected by < 5.00% of patients) were also flag-
ged for further consideration.

Differential item functioning (DIF) was con-
ducted to assess whether patients with ITP in
countries other than the USA answered each
item in a similar way to the USA cohort of
patients, stratified by disease severity. Uniform
and non-uniform DIF was assessed using ordinal
logistic regression models with item response as
the dependent variable, and ILQI total (alter-
native) score and country indicator as covariates
[15]. Note that sample sizes of at least 200
patients per group are recommended for DIF
analyses [16]; therefore, this analysis was
exploratory in nature due to the limited likeli-
hood of achieving such sample sizes.

Polychoric correlation coefficients between
each pair of ILQI items were reviewed to explore

dimensionality. Items with particularly high
inter-item correlations (> 0.90) were considered
for potential redundancy. Exploratory factor
analysis (EFA) was conducted to explore the
latent structure (i.e. underlying structure) of the
ILQI without imposing any preconceived
structure. EFA was performed for half of the
analysis population, stratified on the basis of
current health, age and gender and was esti-
mated using mean- and variance-adjusted
weighted least squares (WLSMV) and employing
delta parameterisation. Geomin rotation was
specified, which allowed for the extracted fac-
tors to be correlated. The remaining half of the
population was used in a confirmatory factor
analysis (CFA) and the factor structure sug-
gested through the EFA was treated as the pri-
mary hypothesized model. Model fit was
assessed by calculating the comparative fit
index (CFL; > 0.95 for evidence of acceptable fit)
[17], root mean square error of approximation
(RMSEA; < 0.10 for acceptable fit) [18], and
standardised root mean square residual (SRMR;
< 0.10 for acceptable fit) [18]. The chi-square
test of model fit was not assessed because of its
tendency to reject the null hypothesis in large
samples, even when the hypothesised model
shows trivial misfit [19].

Internal consistency reliability was con-
ducted to assess how well the ILQI items were
measuring the same underlying construct (i.e.
homogeneity of the items belonging to the
same score). A Cronbach’s alpha coefficient
> 0.70 was considered reliable [20] and was
reassessed with each item removed in turn, to
identify if items were not contributing to the
reliability. The impact on missing items on the
reduction in reliability was assessed through
applying the Spearman-Brown prophecy for-
mula to the Cronbach’s alpha coefficient.

Convergent validity correlations were con-
ducted to evaluate the relationship of the ILQI
total (alternative) score and specific ILQI items
with other measures or items. Hypothesised
strong correlations (> 0.50) and moderate cor-
relations (> 0.30 but < 0.50) are presented in
Table 1.

Known-groups methods evaluated the con-
struct validity by segregating patients into
hypothetically distinct groups, according to
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Table 1 Hypothesised convergent validity relationships

Item 1:
impacted

study

Item 2: time Item 3:
Item 4:
off from |[concentrate | .
impact
work or  [on every day o
social life
study tasks

ILQl total
(aﬁerﬁaiive) All Lol
Known grou
group score Items ek o
Current health
Fatigue
Depression - -

Hide bleed signs - -

Emotional well-being

Work hours missed (ITP)

Percentage work hours
missed

Work productivity
reduction

Daily activity reduction

E

BS bi-serial, P Pearson’s r, PC polychoric, PS polyserial

*Exploratory: As this score is not standardized between patients, a correlation may not exist

current health (poor, moderate, good), impact
on emotional well-being (low, moderate, large
impact), effect on daily activity reduction (low,
moderate, high impact), fatigue (yes, no) and
depression (yes, no). The amount of difference
in mean ILQI total (alternative) scores charac-
terises the degree to which the score is capable
of distinguishing among groups hypothesised a
priori to be clinically distinct. Between-group
effect sizes were calculated and interpreted as
‘small’ (0.20), ‘medium’ (0.50) and ‘large’ (0.80)
[21].

Existing severity thresholds for ILQI were
derived from clinical expert judgement at the
time of original development (a score of > 20
for “impaired” HRQoL and a score of > 30 for
“significantly impaired” HRQoL). It was there-
fore necessary to assess these thresholds using
statistically robust methods (i.e. receiving
operating characteristic [ROC] analysis). ROC
analysis was used to identify the threshold on
ILQI total (alternative) score which optimally
discriminated between ‘low’, ‘moderate’ and
‘high’ severity groups according to the current
health, impact on emotional well-being, and
effect on daily activity reduction anchors. The
threshold which had the best trade-off between

sensitivity and specificity according to the sum
of squares method was selected [22]. If the area
under the curve (AUC) confidence interval (CI)
contains 0.50, the score may be no better than
chance at predicting changes as defined by the
anchor and ideally this should be > 0.70
(23, 24].

For each scoring algorithm derived as part of
the analyses, the reduction in accuracy and
level of bias were presented when patients were
missing between one and five items using sim-
ulation of missing data (bootstrapping tech-
nique) [235].

The study was conducted in accordance with
the Helsinki Declaration of 1964, and its later
amendments. Survey materials and the study
protocol were reviewed and approved by central
institutional review boards (IRB) in both Europe
and North America. All participants provided
informed consent prior to completing the sur-
vey. No participant identifiable information is
included in the manuscript.
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RESULTS Table 2 Participant demographic and clinical
characteristics
Demographic and Clinical Characteristics Demographic/clinical characteristics ~ Patients
(I-WISh) (N = 1507)
Th . Age
e mean (£ SD) age of patients was
46.90 + 16.22 years and 64.70% (n = 975) were Mean (SD) 46.9 (16.22)
female (Table 2). Patients were recruited from R 18-
; ) ange 90 years
13 different countries. Over half of the sample
were working, either full time or part-time Missing n=1
(60.40%). A quarter of patients (25.40%) had a Gender, 7 (%)
current platelet count of > 100 x 10°/L and the
sample included some patients with a platelet Female 975 (64.7%)
count of <10 x 10°/L at time of survey Male 532 (35.3%)

(5.10%). Mean time since diagnosis was
8.9 £+ 10.8 years. Most of the sample (85.20%)
self-reported their current health state to be
good or excellent (>4 on a 1-7 Likert scale).
Further results from the [-WISh survey are pre-
viously published [6, 12, 26-28].

Descriptive Analyses

The mean ILQI total (alternative) score was 21
(SD 7.00) (Table 3) and did not deviate from
statistical normality (Shapiro-Wilk W = 0.97).
Half of the patients (49.90%) were currently
experiencing fatigue and 17.90% were currently
experiencing depression. Two thirds of patients
(62.30%) reported hiding the signs of bleeding
to some degree and almost all patients (93.30%)
reported some degree of worry about platelet
counts going up and down. Patients missed a
mean of 6h (SD 15.10) of work in the past
7 days. Using a 10-point NRS, patients reported
the effect of ITP on their work productivity over
the past 7 days as a mean of 4 (SD 2.60), with
higher scores representing worse work
productivity.

ILQI Item Properties

Patients used the full range of ILQI item
response options. Six items displayed ceiling
effects and for three of these items, the most
severe end of the scale was underused (answered
by fewer than 5% of respondents) (Fig. 2). The
ceiling effects range from 27.80% to 40.10% of
patients selecting the best possible response for

Country, 7 (%)
USA
China
UK
France
Germany
Italy
India
Canada
Turkey
Japan
Colombia
Spain
Egypt
Current employment status, 7 (%)
Working full time
Retired
Working part time
Homemaker
Student
Disability allowance
Long-term sick leave

Other (not working but seeking

employment or not working but not

secking employment)

501 (33.2%)
286 (19.0%)
120 (8.0%)
87 (5.8%)
82 (5.4%)
74 (4.9%)
65 (4.3%)
61 (4.0%)
60 (4.0%)
56 (3.7%)
S1 (3.4%)
48 (3.2%)
16 (1.1%)

624 (44.6%)
267 (19.1%)
221 (15.8%)
82 (5.8%)

60 (4.3%
34 (2.4%
13 (0.9%

)
)
)
99 (7.1%)
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Table 2 continued

Patients
(N = 1507)

Demographic/clinical characteristics

Patient self-reported current health state, 7 (%) (7-point

Likert scale, 7 = excellent health)

1-3 (low score) 207 (14.8%)
4 306 (21.9%)
5-7 (high score) 887 (63.3%)

Current platelet counts, 7 (%)

<10 (x 10°/L) 77 (5.1%)
10-29 (x 10%/L) 175 (11.6%)
30-39 (x 10°/L) 145 (9.6%)
40-49 (x 10°/L) 145 (9.6%)
50-69 (x 10°/L) 195 (12.9%)
70-100 (x 10°/L) 250 (16.6%)
> 100 (x 10°/L) 383 (25.4%)
Don’t know 136 (9.0%)
NS 1 (0.1%)
Time since ITP diagnosis
Mean (SD) 8.9 years
(10.75)
Range 0.1-89.7 years

an item; however, this does not necessarily
indicate an issue with the performance of the
items, as other factors such as disease severity of
the sample need to be considered (i.e. 63.30% of
this sample reported their current health state
was between 5 and 7 on a 7-point Likert scale,
where 7 = excellent). [tem 8, assessing ability to
support people close to you, had the largest
ceiling effect (40.10%) and only 4.80% of
patients selected the worst possible response
option (i.e. ITP impacts your ability to support
people close to you all of the time), suggesting
the response scale may not appropriately cap-
ture the range of possible severity levels.

Table 3 PRO descriptive analysis

Characteristics Patients
ILQI total (alternative) score
N 1506
Mean (SD) 21 (7.0)
Range 10-40
Missing 1*
Do you currently have fatigue? 7 (%)
Yes 752 (49.9%)
No 755 (50.1%)

Other clinical and demographic questions
Do you currently have depression? 7 (%)
Yes 270 (17.9%)
No 1237 (82.1%)
Hide signs of bleeding, 7 (%)

‘I often wear long-sleeved clothing, even when it is

warm, to hide the signs of bleeding’

568 (37.7%)
2 216 (14.3%)
3 134 (8.9%)
4 166 (11.0%)
5
6

1—not at all

141 (9.4%)
131 (8.7%)
7—a great deal 151 (10.0)

Impact on emotional well-being, 7 (%)

‘I worry that my platelet count goes up and down for no

apparent reason’
101 (6.7%)
2 200 (13.3%)
3 214 (14.2%)
4 253 (16.8%)
5 322 (21.4%)
6 )

)

1—not at all

220 (14.6%
7—a great deal 197 (13.1%

Work hours missed, 7 (%)
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Table 3 continued

Characteristics Patients

“During the past 7 days, how many hours did you miss
from work because of problems associated with your

ITP?”

N 893
Mean (SD) 6 (15.1)
Range 0-168
Missing 614

Effect on work productivity, 7 (%)
“During the past 7 days, how much did your ITP affect

your productivity while you were working?”

1 = ITP had no effect on my work, 10 = ITP

completely prevented me from working

N 898
Mean (SD) 4 (2.6)
Range 1-10
Missing 609

*Of note, one patient only answered the N/A questions
and not any other question, therefore a score could not be
calculated using the alternate scoring procedure. Therefore
there is a missing 7z = 1. A score could be calculated for the
total score, although this score will not be truly accurate as
the patient only answered the N/A options

Inter-item correlations were examined
(Table 4). All inter-item correlations were below
0.90, suggesting no item redundancy. Lowest
correlations [29] of < 0.40 were found between
two specific items (item 2 and 5) with most
other items of the ILQI. Both item 2: ‘how often
have you taken time off work or education
because of your ITP’ (r = 0.25-0.39) and item 5:
‘how often has ITP impacted your sex life?’
(r = 0.27-0.32) had an N/A or ‘prefer not to say’
option, which may have contributed to the
poor correlations.

The number of patients within each country
was less than the recommended sample size of
200 for DIF analyses in all countries except the
USA and China (Table 2). Therefore, DIF analy-
ses were viewed as hypothesis-generating. The

extent of uniform and non-uniform DIF was
generally low when comparing the USA with
Canada and other Western countries; however,
items related to work or education, social life
and sex life exhibited DIF between the USA and
countries such as China, Turkey, Colombia and
India.

Domain Structure and Scoring

The EFA factor loadings suggested that the ILQI
has a unidimensional structure, supporting the
creation of a total score including all 10 items.
However, a two-factor solution (i.e. dividing the
items into two groups of concepts which relate
to each other) could be used by separating out
items 1 and 2, assessing ‘work and study’. The
factor loadings for the EFA sample (one- and
two-factor solution) are presented in Table 5.
In light of the EFA findings, a bi-factor model
was fitted in the CFA sample to compare a single
general factor (i.e. all 10 items loading onto the
same factor) with two distinct specific factors
(e.g. a separate factor for the work items). Model
fit indices demonstrated acceptable model fit
(RMSEA = 0.06, CFI =0.99 and SRMR = 0.02).
The bi-factor model showed that the items loa-
ded more highly onto the general factor than
their specific factors (explained common vari-
ance [ECV] = 0.85), suggesting that the ILQI is
unidimensional and a total score can be used.
The bi-factor solution is presented in Fig. 3.

Reliability and Validity of Scores

When items of the ILQI were tested, Cronbach’s
alpha was > 0.90, suggesting the items within
the unidimensional score were interrelated and
were working together to measure the same
underlying construct [30] (Table 6).

Using a threshold of 0.90, the Spear-
man-Brown prophecy formula suggested that
no more than three missing items are recom-
mended for total score creation. Therefore, only
calculating the ILQI total (alternative) score
where a minimum of 7/10 items are completed
is recommended.

Convergent validity was assessed between
the ILQI total (alternative) score and individual
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1. Impacted on your working life or studies?

2. Time off work or education because of your ITP?

3. Impacted your ability to concentrate on everyday tasks?

4. Impacted your social life?

5. Impacted your sex life?

6. Impacted your energy levels?

7. Impacted your undertaking of daily tasks?

8. Impacted your ability to support people close to you?

9. Negatively impacted your hobbies?

10. Negatively impacted your normal capacity to exercise?

0 10

20 30 40 50 60 70 80 90 100

Percentage of Total Population Selecting Each Item Response

B Never M Sometimes [E More than half the time

Item score

B Allthetime

Fig. 2 Item response distributions

items and other clinical and demographic single
questions, completed as part of I-WISh. As
hypothesised, there were large correlations
(= 0.50) [24] between the ILQI items 1 and 2
(e.g. assessing impact of ITP on work or study)
with the demographic question assessing work
productivity reduction (r=0.58-0.68). Large
correlations were also identified between the
ILQI total (alternative) score and the emotional
well-being question (r = 0.65). The daily activity
reduction question correlated strongly with the
ILQI total (alternative) score (r = 0.72) and also
most items on the ILQI (items 3-4 and 6-10,
r > 0.50). The question on current health was
not as strongly correlated as hypothesised but
was still within an acceptable (moderate) range
(r = 0.41). ILQI item 5, assessing impact on sex
life, continued to perform poorly (all r val-
ues < 0.30), potentially because of the number
of patients who preferred not to answer this
item (n =333, 22.10%) and as a convergent
measure specifically measuring sexual func-
tioning was not included for correlation.

In known-groups analysis, ILQI total (alter-
native) scores were compared among distinct
groups that were expected to have different
ILQI scores (Table 7). All assessments showed
that mean ILQI total (alternative) scores
increased monotonically and differentiated
between individuals who would be expected to
have higher or lower HRQoL. A large between
group effect size difference (> 0.80) was
observed between most groups and all differ-
ences between consecutive groups were statis-
tically significant (p < 0.0001).

Potential thresholds were evaluated by find-
ing an optional cut-point using ROC curves
where sensitivity and specificity were both
maximised. All ROC curves had an AUC signif-
icantly greater than 0.5. Optimal thresholds to
discriminate between low and moderate sever-
ity on each anchor measure were current health
(18, sensitivity = 0.596, specificity = 0.687);
impact on emotional well-being (16, sensitiv-
ity = 0.721, specificity = 0.738); effect on daily
activity reduction (19, sensitivity = 0.728,
specificity = 0.829). Optimal thresholds to
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Table 4 Inter-item correlations

1. How often has
your ITP
impacted on
your working life
or studies?
2. How often
have you taken
time off work or
education

because of your
ITP?
3. How often has

your ITP
impacted your
ability to
concentrate on

everyday tasks?

4. How often has
your ITP
impacted your

social life?
5. How often has
your ITP
impacted your
sex life?
6. How often has
your ITP
impacted your
energy levels?

7. How often has
your ITP
impacted your
undertaking of
daily tasks?

8. How often has
your ITP
impacted your
ability to
support people
close to you?

9. How often has

your ITP
negatively
impacted your

hobbies?
10. How often
has your ITP
negatively

impacted your
normal capacity
to exercise?

1.00

1.00

1.00

0.2485 | 0.2854 | 0.3571 | 1.00

0.295 | 1.00

1.00

1.00

1.00

1.00
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Table 5 Factor loadings for the EFA

Item Unidimensional Two-factor
Factor 1 Factor  Factor
1 2
Factor correlations 0.779
1. How often has your ITP impacted on your working life or studies? 0.874 0.852 0.104
2. How often have you taken time off work or education because of your ITP? 0.849 0.932 — 0.004
3. How often has your ITP impacted your ability to concentrate on everyday ~ 0.864 0.277 0.639
tasks?
4. How often has your ITP impacted your social life? 0.842 0.071 0.792
5. How often has your ITP impacted your sex life? 0.783 0.011 0.787
6. How often has your ITP impacted your energy levels? 0.811 — 0.022 0.839
7. How often has your ITP impacted your undertaking of daily tasks? 0.899 0.04 0.878
8. How often has your ITP impacted your ability to support people close to you? 0.838 0.102 0.762
9. How often has your ITP negatively impacted your hobbies? 0.847 — 0.101 0.944
10. How often has your ITP negatively impacted your normal capacity to 0.820 — 0.079 0.897

exercise?

\4793 (.019)
675 (.026)\
889 (.012)

-.001(.049) __—"* 14 .868 (.013)——1.000 (.000)
095 (.042) 7 (.021)//
1.000 (.000) 142(.052)— % iS 815 (.018)
173 (.050) .903 (.01

Fig. 3 CFA bi-factor solution

discriminate between moderate and high
severity on each anchor measure were current
health (25, sensitivity = 0.743, speci-
ficity = 0.547); impact on emotional well-being

(22,

815 (.01

/:798 (.02

sensitivity = 0.703,
effect on daily activity reduction (25, sensitiv-
ity = 0.727, specificity = 0.576).

specificity = 0.685);
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Table 6 Internal consistency reliability for the ILQI score

Cronbach’s alpha
ILQI score (N = 1506)

Cronbach’s alpha (total) 0.933

Cronbach’s alpha if variable deleted
1. How often has your ITP impacted on your working life or studies? 0.926
2. How often have you taken time off work or education because of your ITP? 0.930
3. How often has your ITP impacted your ability to concentrate on everyday tasks? 0.924
4. How often has your ITP impacted your social life? 0.925
5. How often has your ITP impacted your sex life? 0.929
6. How often has your ITP impacted your energy levels? 0.927
7. How often has your ITP impacted your undertaking of daily tasks? 0.923
8. How often has your ITP impacted your ability to support people close to you? 0.927
9. How often has your ITP negatively impacted your hobbies? 0.925
10. How often has your ITP negatively impacted your normal capacity to exercise? 0.926

DISCUSSION

Improving HRQoL and patient outcomes are
key considerations when evaluating the impact
of disease, particularly in ITP, where patients
may still be experiencing significantly impaired
HRQoL despite an adequate platelet count
[6, 7, 12, 13, 31]. As such, discussions between
patients and physicians are essential to ensure
patients’” HRQoL is considered and that ulti-
mately a shared approach is taken towards
treatment decision-making [31]. While the
importance of a shared decision-making
framework is heavily propagated in manage-
ment of paediatric patients with ITP [32-34],
there are fewer tools and resources to support it
within care of adult patients with ITP. Notably,
it is acknowledged although there are clinical
outcome assessment tools available to assess
symptoms of ITP in adults [31, 35] there is
currently no disease-specific tool designed for
use in clinical practice, with evidence of validity
and reliability, which takes account of patient
HRQoL to aid discussions between adult
patients and physicians. The original ILQI,
developed only by clinical experts, was refined,
using methods in line with best practice

guidelines for the development and validation
of PRO instruments [36-38]. Specifically,
appropriate, in-depth qualitative work and rig-
orous psychometric methods were used to
ensure the content validity of the ILQI.

The results presented here confirm that the
ILQI is a valid and reliable PRO measure of
HRQoL in patients with ITP. For six items, item
response distributions were skewed towards the
lower end of the scale (indicating high HRQoL);
however, this is not a concern for the perfor-
mance of the items, as the full range of response
options were used for every item and other
factors, such as disease severity, need to be
considered. Despite the large ceiling effects for
item 8, the concept which it assesses (support)
emerged as important to patients with ITP in
the qualitative research, suggesting that this
item is more relevant to patients with more
severe disease. Good inter-item correlations
were identified between item-pairs that were
expected to be highly correlated and no items
were considered redundant. Considering the
relevance of these concepts in the qualitative
research, these items were retained for the
remainder of the analyses in order to fully assess
their fit. Consideration of the qualitative
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Table 7 Known-groups analyses for the ILQI total (alternative) score

Known- n Mean (SD) Between Linear  Between
grouping groups trends groups
effect size p value  p value
Current health Poor: 1-2 75 27.10 (7.957) < 0.0001
Moderate: 3-5 962 2178 (6.557)  0.80 < 0.0001
Good: 6-7 465 1740 (6431) 146 < 0.0001
Impact on emotional well-being Low impact: 1-2 301 14.32 (4.687) < 0.0001
Moderate impact: 3-S5 789 20.14 (5.638) — 1.08 < 0.0001
Large impact: 6-7 416 2634 (6.425) — 2.09 < 0.0001
Effect on daily activity Low impact: 0-3 736 16.13 (5.079) < 0.0001
reduction Moderate impact: 4-6 428 23.16 (4731) — 1.42 < 0.0001
Large impact: 7-10 342 27.42 (6.069) — 2.09 < 0.0001
Fatigue No 754 18.44 (6.563) N/A
Yes 752 2295 (6.764) — 0.68 < 0.0001
Depression No 1236 19.64 (6.548) N/A
Yes 270 25.52(7.176) — 0.88 < 0.0001

research and item content suggested that all the
items were conceptually distinct.

EFA and CFA results supported a unidimen-
sional solution, two-factor solution and a bi-
factor solution with two distinct specific factors.
However, the CFA bi-factor model showed that
the items loaded more highly onto the general
factor than the specific factor, suggesting that
the ILQI is essentially unidimensional and the
ILQI total (alternative) score can be wused.
Examining Cronbach’s alpha with each item
removed in turn found that the ILQI internal
consistency was most reliable when all 10 items
were included in the score. Results for conver-
gent validity were strong between the ILQI and
items assessing work productivity reduction,
emotional well-being and daily activity reduc-
tion and there was a moderate correlation with
current health. The item assessing impact on
sex life continued to perform poorly, poten-
tially because of the number of patients who did
not answer this item and the lack of a conver-
gent measure specifically assessing sexual

functioning. However, given the qualitative
relevance of this item to patients, and the fact
that it still contributed to the internal consis-
tency reliability, it was retained. Known-groups
analyses confirmed that ILQI total (alternative)
scores were capable of distinguishing between
clinically distinct groups.

The ROC-based analyses suggested that the
existing thresholds were not representative and
instead a threshold of around 17 points should
be used to detect ‘impaired HRQoL’, and a
threshold of around 23-25 points to detect
‘significantly impaired HRQoL'.

Exploratory = DIF  analyses  generated
hypotheses regarding possible cultural differ-
ences in the way patients responded to specific
items. Further linguistic and cultural validation
is currently being conducted, which will
explore the hypotheses arising from this analy-
sis in greater detail through qualitative methods
as recommended [15].
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Study Limitations and Further Research

Several limitations should be considered when
interpreting the results of this study. Firstly,
patients were recruited via physicians and
patient support groups as part of a larger survey/
study. It must be acknowledged that patients
enrolled via support groups may not be repre-
sentative of the overall patient population seen
in clinic. One concern is that patients who are
engaged in support groups are typically those
with more severe disease manifestation, and
who are in need of additional support to man-
age their condition [39]. However, that was not
the case in this sample as 85.2% of patients self-
reported their current health state to be good or
excellent. This relatively healthy sample should
also be taken into consideration when inter-
preting these results.

Another potential limitation is that I-WISh
did not include an existing validated measure
which could be used as an established clinically
significant distress variable. Correlations were
assessed between the ILQI items/scores and
clinical and demographic questions and there
was no appropriate single-item assessment of
sexual functioning.

The practicalities of administering a 10-item
PRO measure in clinical practice and the time
taken to discuss the findings with patients could
be a challenge. As a result of time restrictions in
clinic appointments, it may be more appropri-
ate to identify a smaller set of questions to assess
the impact of ITP on HRQoL. To address this,
item response theory (IRT) analysis is currently
being conducted to assess the discriminatory
properties of the items and further assess the
structure of the ILQI, with the aim of develop-
ing a more accurate scoring algorithm.

It is recommended that further validation
work is conducted to assess the reliability of the
ILQI longitudinally, to evaluate a change in
score that would represent a minimal clinically
important difference.

CONCLUSIONS

These findings provide evidence that the ILQI
has acceptable psychometric properties as a PRO

instrument in patients with ITP. The cut-off
scores derived from the work described in this
paper help to optimally discriminate between
severity groups and will aid patient-centred
treatment decision-making between patients
and physicians. The psychometric evaluation
demonstrates that it is fit for measuring the
impact of ITP on HRQoL in clinical practice.
The adoption of the ILQI in routine care should
improve consistency of patient-centred deci-
sion-making and may lead to better outcomes
for those patients whose HRQoL has been neg-
atively affected by their ITP. The intention is
that the ILQI can be completed on paper or
online, either before or during a consultation,
to establish a patient’s current HRQoL status
and stimulate further discussion into the
underlying causes of poor HRQoL, during the
clinical interaction. The ongoing linguistic and
cultural validation and IRT analysis aims to
provide further evidence of validity and refine
this measure.
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