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Abstract

Introduction: The Haemophilia Activities List (HAL) was developed to measure activ-
ities and participation in persons with haemophilia (PWH). Shortening the question-
naire may facilitate use of the HAL.

Aim: The aim of this study was to determine which items of the HAL are redundant, to
construct a shorter version of the HAL, and to determine the construct validity of the
HAL}or-

Methods: A secondary analysis was performed on pooled data of two published stud-
ies using the HAL (seven domains, 42 items, optimum score: 100) in adults with
haemophilia A/B. Data were divided into a derivation (62%) and a validation set (38%).
Redundant items were identified by evaluation of: floor and ceiling effects, proportions
of missing and ‘not applicable’ responses, inter-item correlations, component loadings
in an exploratory factor analysis, internal consistency, and item-total correlations. Cor-
relations with the SF-36 and EQ-5D-5L were used to determine construct validity of
the HALgor¢-

Results: Data on 680 PWH were evaluated. In the derivation dataset (n = 420), median
age was 30 years (range 18-80), 43% had severe haemophilia and 61% received pro-
phylaxis. Median (IQR) HAL sum score was 65.0 (55.7-88.8). The stepwise procedure
resulted in a HAL,, of 18 items with a median sum score of 63.3 (54.4-86.7). Con-
struct validity was similar for the HAL and HAL,;,..+ in the validation dataset (n = 260).
Conclusion: This clinimetric study resulted in a >50% shortening of the HAL. The 18-
item HAL,,.+ reduces patient burden and is expected to capture the information on

activities and participation. The HAL,.: needs further validation.
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1 | INTRODUCTION

The Haemophilia Activities List (HAL) assesses self-reported limita-
tions in various activities of daily living, which are relevant to persons
with haemophilia (PWH).12 The HAL includes 42 items, distributed
over seven domains: ‘lying down/sitting/kneeling/standing’, ‘functions
of the legs’, ‘functions of the arms’, ‘use of transportation) ‘self-care’,
‘household tasks’ and ‘leisure activities and sports. The HAL is rec-
ommended for both research purposes and clinical management of
patients.? The questionnaire has been developed using patient inter-
views and classification according to the World Health Organiza-
tion (WHO) International Classification of Functioning, Disability and
Health (ICF).* All items belong to the ICF ‘activities and participation’
with ‘activity’ defined as ‘the execution of a task or action by an individ-
ual’ and ‘participation’ as ‘involvement in a life situation®’.

After introduction of the HAL to clinical care and research in 2004,
clinicians and researchers reported some items to be non-informative.”
Shortening the questionnaire may enhance the feasibility of HAL use
within the context of multiple outcome assessments in haemophilia
care.

The aim of this study was to determine which items of the HAL are
redundant to construct a shorter version of the HAL for the measure-
ment of activities and participation in adults with haemophilia. In addi-
tion, construct validity of the HAL,o,¢ was determined in comparison
to the SF-36 and EQ-5D-5L.

2 | MATERIALS AND METHODS

2.1 | Study design and study population

This study was a cross-sectional secondary analysis of pooled data of
the Pain, Functional Impairment, and Quality of Life (P-FIQ) study and
Bridging Haemophilia B Experiences, Results, and Opportunities Into Solu-
tions (B-HERO-S) study, using the HAL in PWH in the United States.®”
The data of the P-FIQ and B-HERO-S studies were shared for this sec-
ondary analysis. Inclusion criteria were PWH A (FVIII) and B (FIX) of all
severities, aged >18 years. Patients were excluded if > 50% of the HAL
items were missing, which results according to the HAL scoring tool in
a ‘not applicable’ score.

The data were split in a derivation (n = 420, 61.7%) and valida-
tion (n = 260, 38.2%) dataset. The derivation set was used to iden-
tify non-informative items and the validation set was used to validate
the HALg;, ot To achieve equal representation, data were split accord-
ing to the original study (P-FIQ vs. B-HERO-S) and treatment regi-
men and randomly assigned to the derivation and validation dataset in
SPPS (version 25, IBM). The sample size for the stepwise process in the
derivation dataset was set on 420 patients, needed for adequate field
testing of measurement instruments and factor analysis.®

The Medical Research Ethical Committee (MREC) of the Univer-
sity Medical Centre Utrecht approved the study (protocol number 20-
650/C).

2.2 | Measurements

2.2.1 | Haemophilia activities list

The HAL assesses self-reported limitations in activities and participa-
tion in PWH. The questionnaire contains 42 items, distributed over
seven domains. Patients score the items on a 6-point Likert scale
(‘impossible’, ‘always’, ‘mostly’, ‘sometimes), ‘rarely’, ‘never’), with a ‘not
applicable (N/A)’ scoring option for some items. The HAL was devel-
oped according the Classical Test Theory, which implies that the sum,
domain and component scores are a sum of all individual ordinal items
of the questionnaire. Domain, component scores and sum scores are
converted to a normalized domain score ranging from O (worst possi-
ble functional abilities) to 100 (best possible functional abilities) in the
scoring tool available at www.vancreveldkliniek.nl. Domain and com-
ponent scores were only calculated if >50% of the items of a domain or
component were scored on the 6-point Likert scale. The HAL demon-
strates good test-retest reliability with an intraclass correlation coeffi-
cient value > .90. The average SDC value for the normalized HAL sum

score was 10.2 [9].

222 | SF-36v2

The SF-36v2 measures health related quality of life across eight
domains: physical functioning, role physical, bodily pain, general health,
vitality, social functioning, role emotional and mental health. In addi-
tion, physical and mental health summary scores are calculated. Scores
range from O to 100, with higher scores indicating better health

status.10

223 | EQ-5D-5L
The EQ-5D-5L measures overall health and covers five dimen-
sions: mobility, self-care, usual activities, pain/discomfort and
anxiety/depression.!! Each dimension has five levels, indicating 1
as ‘no problems’ up to 5 as ‘extreme problems’ [12]. In addition, a
100-point Visual Analogue Scale (VAS) records self-rated health on a
20-cm vertical scale with endpoints labelled as ‘the worst health you
can imagine’ at 0 and ‘the best health you can imagine’ at 100.%2
Patient characteristics were captured in all datasets. For the present
analyses we extracted and analysed age at HAL assessment, gender,
type of haemophilia (A or B), severity of the disease (mild [factor VIII/IX
activity .06-40 IU/ml], moderate [factor VIII/IX activity .01-.05 1U/ml]
or severe [factor VIII/IX activity < .01 IU/ml]), clotting factor regimen

(prophylaxis yes/no) and inhibitor status (current/former or never).

2.3 | Statistical analyses

Patient characteristics were presented as proportions or medi-
ans (interquartile ranges [IQR:P25-P75]). In the derivation dataset
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descriptive analyses (median, IQR, range, mean and standard deviation
[SD]) were performed for the HAL domain, component and sum scores.
Based on reported limits of agreement (LoA) of test-retest data,” lim-
itations in activities and participation were defined as <90 points for
domain, component and sum scores. Normality of the data was checked
visually using histograms.

Non-informative items were identified in the derivation dataset
using a stepwise process (seven steps) according to the method of de
Vet et al. (2011), from the COnsensus-based Standards for the selec-
tion of health Measurement INstruments (COSMIN) initiative.13 After
each step non-informative items were deleted, before proceeding with
the following step. The seven steps were described in detail in the Sup-
plementary material and the publication about shortening the paedi-
atric Haemophilia Activities List (pedHAL).1*

Step 1 - Floor and ceiling effects: Items with >85% minimum or
maximum scores were removed.

Step 2 - Missing data and scores with ‘N/A’: Items which were
scored > 15% as ‘missing’ or ‘N/A’ were removed.

Step 3 - Inter-item correlations (1): Items with inter-item correla-
tions of <.2 and > .9 were not included in the factor analysis.

Step 4 - Component loadings of the exploratory factor analysis:
Items with factor loadings < .5 were removed.

Step 5 - Inter-item correlations (2): Items which had a correlation
of > .7 were reviewed by IK, KF and JJ and one of the items
was removed. Of item-pairs with high correlation, those with
least ‘N/A’ responses, most limitations and/or most variation
belonging to ICF domains were manually selected.

Step 6 - Internal consistency: Cronbach’s « should be between .7
and .9; a higher Cronbach’s « after item deletion was consid-
ered areason to eliminate an item.

Step 7 - Item-total correlations: Items with item-total correlations
of <.3 were removed.

After removing non-informative items, a HALg,t Was created.
Median (IQR) normalized domain, component and sum scores and per-
centages of scores < 90 points were calculated for the HALghort, SiM-
ilar to the calculation of domain, component and sum scores of the
original scoring tool. Scores of the HAL and HAL,o,t Were compared
with a Wilcoxon signed rank test as the scores were not normally dis-
tributed. A Bland and Altman plot was generated to illustrate the dif-
ferences between the HAL and HALg},ot SUM scores in relation to the
mean HAL and HALgport sSum scores. The 95% LoA (LoA = mean differ-
ence HALgport-HAL + 1.96xSD difference HALgpo~HAL) illustrates
the variation in scores.’®> A secondary exploratory factor analysis was
performed for the HALy,, to detect any underlying constructs.

Hypotheses testing with a priori defined correlation thresholds
and comparisons between subscores was performed in the validation
dataset to determine the construct validity of the HALgo,. Hypothe-
ses were defined a priori based on expert opinion (KF, JN, IK) and
reported correlations of the P-FiQ study.’® Spearman’s correlations
were calculated as the data were not normally distributed or on an

ordinal scale. Correlation coefficients of >.9 were considered as a very

TABLE 1
datasets

Patient characteristics of the derivation- and validation

Median (IQR), %

Derivation Validation

Patient characteristics (n=420) (n = 260)
Male 88.3 85.8
Age (years) 30.0(26.0-36.5) 30.0(26.0-41.9)
Haemophilia A 43.6 43.1
Severity haemophilia

Mild 217 17.3

Moderate 36.0 33.8

Severe 41.7 48.1

Unknown 7 .8
Prophylaxis 61.0 61.2
Inhibitor (current/former) 9.8 10.8

strong correlation, .70-.89 as strong, .40-.69 as moderate, .10-39 as
weak and < .10 as negligible.l”

SPSS (version 25, IBM) was used for data analyses. Mplus (version
6.12, Muthen & Muthen) was used for the exploratory factor analysis.

3 | RESULTS

3.1 | Patient characteristics

Data from all 381 PWH from the P-FIQ study and 299 PWH from
the B-HERO-S study were included.®” Patient characteristics for the
derivation (n = 420) and validation dataset (n = 260) were similar
and are shown in Table 1. In the derivation dataset, median age at
the time of completing the HAL was 30.0 years (range 18-80). Most
patients were male (88.3%) and a majority of the patients had moder-
ate (36.0%) or severe (41.7%) haemophilia. Most patients were on pro-
phylaxis (61.0%).

3.2 | HAL domain, component and sum scores
Domain, component and sum scores of the derivation dataset are
shown in Table 2. The median (IQR) HAL sum score was 65.0 (55.7-
88.8), with a range of 11.7-100. ‘Positive’ HAL sum scores (<90 points)
were observed in 76.0% of participants. For domain scores the median
(IQR) scores were lowest for the ‘sitting/kneeling/standing’ (60.0
[52.5-85.0]) and ‘functions of the legs’ (60.0 [51.1-86.7]). The median
score was highest for ‘self-care’ (88.0 [60.0-100]). For component
scores, patients scored lowest on the ‘complex lower extremity’
component (60.0 [42.5-80.0]) and highest on the ‘upper extremity’
component (77.8 [60.0-93.3]). ‘Not applicable’ domain and component
scores were rare, with <3 ‘not applicable’ scores in 7/10 domain and
components. Most ‘not applicable’ domain scores were reported for
‘use of transport’ in 59/420 (14%).
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TABLE 2 Domain, component and sum scores of the HAL (derivation set, n = 420)

Domains

Lying/sitting/kneeling/standing

Functions of the legs
Functions of the arms
Use of transport
Self-care

Household tasks

Leisure activities and sports
Components

Upper extremity

Basic lower extremity
Complex lower extremity
Sum

Sum score

3.3 | Item reduction

Median (IQR)

60.0(52.5-85.0)
60.0(51.1-86.7)
65.0(60.0-85.0)
66.7 (53.3-100)
88.0 (60.0-100)
70.0 (56.7-100)
65.4(54.3-90.0)

77.8(60.0-93.3)
63.3(56.7-93.3)

60.0 (42.5-80.0)

65.0(55.7-88.8)

Haemophilia WILEY-_L®

Score < 90 Missing/NA

Min Max (%) N
10.0 100 76.7 2

100 77.1 1
0 100 75.2 0

100 574 59
20 100 54.5 0
0 100 62.9 9
5.7 100 68.1 38
133 100 69.0 0
0 100 70.5 1
0 100 81.6 8
11.7 100 76.0 0

4/8 items, which had inter-item correlations > .7 with other

The stepwise process to select non-informative items is shown in
Table 3. Detailed information, including frequency tables generated for
step 1 and 2, inter-item correlations of step 3 and 5, factor loading of
step 4 and the table with item-total correlations for step 7 in the item

reduction process are shown in the Supplementary material.

Step 1 - Floor and ceiling effects: Minimum and maximum scores
were evaluated for all items. There was no floor or ceiling
effect in any of the HAL items.

Step 2 - Missing data and scores with ‘N/A’: There were few
missing responses (0-6) on the items. Missing and/or ‘N/A’
responses were scored in > 15% of the PWH in 2/3 items of
the domain ‘use of transport’, 1/5 items of the domain ‘house-
hold tasks’ and in 1/7 items of the domain ‘leisure activities
and sports’.

Step 3 - Inter-item correlations (1): 1/9 items of the domain ‘func-
tions of the legs’ was removed, after evaluating the inter-item
correlations (r > .9). All remaining items were included in the
exploratory factor analysis.

Step 4 - Component loadings of the exploratory factor analysis:
The exploratory factor analysis suggested no items were eli-
gible for item reduction. A 4-factor model was selected which
included all remaining items and the four factors were identi-
fied as ‘entire body - non-ambulatory activities of daily living),
‘lower extremity - weight bearing’, ‘lower extremity - ambu-
lation’ and ‘upper extremity - weight carrying’ The model fit
of the 4-factor model was .07 (RMSEA), indicating moderate
model fit. The factor loadings were > .5.

Step 5 - Inter-item correlations (2): Inter-item correlations were

re-evaluated. In the domain ‘lying/sitting/kneeling/standing’

items, were removed. In the domain ‘functions of the legs’ 4/9
items were removed. The items ‘walking upstairs’ and ‘walk-
ing downstairs’ had a correlation of .86. The authors decided
to remove the item ‘walking downstairs’, which was scored as
less difficult than ‘walking upstairs’ by the participants. In the
domain ‘functions of the arms’ 2/4 items were removed. In
the domain ‘self-care’ 3/5 items were removed. In the domain
‘household tasks’ 3/6 items were removed. In the domain ‘self-
care’ 3/7 items were removed.

Step 6 - Internal consistency: The remaining 18 HAL items were
strongly related (Cronbach’s a of .96), which indicates redun-
dancy of items. Only complete cases (n = 319, 76.0%) were
included in this analysis. The Cronbach’s a after deletion of
separate items was equal or smaller, and therefore did not
identify candidate items for removal. Eventually, the authors
decided to keep the remaining 18 items, because the Cron-
bach’s alpha was already lowered by removing the 24 items.

Step 7 - Item-total correlations: All item-total correlations were
high (r = .64-81), thus identifying no candidates for item
reduction.

34 | HALgot with 18 items

Table 3 shows all items of the HALgr¢. The original domain, component
and sum scores of the HAL were calculated for both HAL and HALgp ot
and are shown in Table 4.

Eighteen items remained after removing the items (n = 24)
according to the seven steps. All domains were still represented in
the HALgyot Most items of the HALg, ot belonged to the domains
‘lying/sitting/kneeling/standing’ (n = 4) and ‘functions of the legs’
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TABLE 4 Original domain and sum scores of the HAL and HALshort

HAL HALgport

Median (IQR) Score < 90 (%) Median (IQR) Score < 90 (%)
Domains
Lying/sitting/ kneeling/standing 60.0(52.5-85.0) 77.0 65.0(55.0-90.0) 734
Functions of the legs 60.0(51.1-86.7) 77.3 60.0 (45.0-85.0) 75.8
Functions of the arms 65.0 (60.0-85.0) 75.2 70.0 (50.0-90.0) 73.8
Use of transport 66.7 (53.3-100) 66.8 80.0 (60.0-100) 65.1
Self-care 88.0 (60.0-100) 54.5 80.0 (60.0-100) 533
Household tasks 70.0 (56.7-100) 64.1 70.0 (60.0-100) 64.4
Leisure activities and sports 61.4 (54.3-88.6) 76.1 60.0(53.3-80.0) 78.3
Components
Upper extremity 77.8(60.0-93.3) 69.0 75.0(60.0-90.0) 68.8
Basic lower extremity 63.3(56.7-93.3) 70.6 60.0 (50.0-90.0) 68.4
Complex lower extremity 60.0 (42.5-80.0) 81.8 60.0 (45.0-80.0) 79.1
Sum
Sum score 65.0(55.7-88.8) 76.0 63.3(54.4-86.7) 78.3

Note 1: Only complete cases within each domain were included in the comparison of the HAL scores with HALg,, Scores.
Note 2: Domain and component scores for the HALg,+ are for comparison purpose in the developmental stage of the HALg,+ only. Due to the low number of
items in some domains and the results of a secondary exploratory factor analysis, only the sum score should be used for the HALg,o.+.

N
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'
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Difference HAL sum (HALgport - HAL)
o
1

L
o

T T 1
0 10 20 30 40 50 60 70 80 90 100
Mean HAL sum and HALghot SUM

FIGURE 1 Bland Altman plot for the HAL and HALg,t Scores in
the derivation dataset

(n = 4). For the domains ‘use of transport’ only one item remained in
the HALgport- The median (IQR) HALgort SUmM score was 63.3 (54.4-
86.7). The domain, component and sum scores were statistically dif-
ferent between the HAL and HALghort (p < .05). Figure 1 shows the
Bland and Altman plot for the HAL vs. HALgot Sum score, with
LoA of -1.2+4.7. The mean (SD) difference between the HAL and
HALghort Was 1.2 (2.4) with a range from -5.8 to 10.3. The differences
between the sum scores did not change with increasing mean HAL
sum scores, which was graphically checked. The largest discrepancy
in the proportions of abnormal domain scores (<90) was observed for
the domain ‘lying/sitting/kneeling/standing’ (HAL: 77.0% vs. HALghort:

73.4%) and the component ‘basic lower extremity’ (HAL: 70.6% vs.
HALgport: 68.4%). The vast majority of PWH (90.1%) who scored >90
on the HAL, scored >90 on the HALgt- The secondary exploratory
factor analysis with the 18-item HALg,,,+ resulted in a 2-factor model
without good model fit (RSMEA = .09) and clear underlying constructs
could not be defined. Therefore, the HAL4},o,+ generated a single sum

score.

3.5 | Construct validity HALgort

The pre-defined hypotheses which were tested to determine construct
validity of the HAL and HALg,o+ are shown in Table 5. Correlations
between the HAL 5oy and the SF-36v2 and EQ-5D-5L are shown in
Table 6. All calculated correlation coefficients met pre-defined cut-off
values for both the HAL and the HAL,¢ in the validation datasets,
confirming the hypotheses to determine construct validity. In addi-
tion, ‘basic lower extremity’ component scores were lower than ‘com-
plex lower extremity’ component scores for both the HAL and HALg}, o,
(p <.001).

4 | DISCUSSION

This study analysed HAL data in PWH with the aim of reducing the 42-
item HAL questionnaire. A stepwise approach resulted in a HALgp ot
of 18 items. The items of the HALg,,,¢ represented all domains of the
original HAL. Differences between the original HAL and HALgport SUM
scorewere small (LoA: —1.3+4.7). The construct validity of the HAL and
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TABLE 5 Aprioridefined hypotheses to determine the construct validity of the HALgport

Hypotheses - construct validity HAL vs. HAL, ¢

r HALghorty - SF36V2 Physical health > r HAL(ghort) - SF36v2 Mental health

r HAL horty basic lower extremity - SF36v2 physical functioning > .6

r HAL ¢horty complex lower extremity - SF36v2 physical functioning > .6

r domain leisure activities and sports HALspqryy =~ SF36v2 role physical > .5

HAL hort) basic lower extremity scores are inferior to complex lower extremity scores

r HALghorty basic lower extremity - EQ-5D-5L mobility > -.6
r HAL shorty cOomplex lower extremity - EQ-5D-5L mobility > -.6
r HAL ¢horty domain household tasks - EQ-5D-5L usual activities > -5

r HAL(ghory domain leisure activities and sports - EQ-5D-5L usual activities > -.5

r = correlation.
Abbreviation: HAL: Haemophilia Activities List.

Confirmed

< < < < < < < < <

TABLE 6 Spearman correlations between HAL or HALght Vs. SF-36v2 and EQ-5D-5L for the validation dataset

SF36 PCS

Validation data HAL / HALgort SUM 77177
HAL /HALgo,s HOUSEH

HAL / HALg,or¢ LEISPO

HAL / HALgort LOWBAS

HAL/ HALg LOWCOMP

SF36 MCS
.32/.32

SF36 PF SF36 RP EQ5D mobility EQ5D usual activities
—.65/-.60
.59/.59 —.60/-.55
71/.69 -74/-73
76/.74 —.65/—-.66

Abbreviations: HAL, Haemophilia Activities List; HOUSEH, household tasks; LEISPO, leisure activities and sports; LOWBAS, basic lower extremity; LOW-
COMP, complex lower extremity; SF36 PCS, SF-36 Physical component score; SF36 MCS, SF-36 Mental component score; SF36 PF, SF-36 Physical function-

ing; SF36 RP, SF-36 Role physical.

HALgport Was good as compared to the SF-36 physical health summary
score and physical functioning domain and EQ-5D mobility and usual

activities.

4.1 | Internal and external validity

Data of the P-FIQ study were collected in PWH with a history of joint
pain or bleeding and the B-HERO-S study was an online survey. There-
fore, the data may not be representative for the entire US population.
The HAL scores in the current data (median HAL sum: 65.0) were com-
parable to HAL scores in PWH from Jamaica (median: 66.1) and Brazil
(weighted mean: 66.4), but lower than HAL scores in PWH from the
United Kingdom (median: 80) and the Netherlands (median: 96).18-21
In Sweden, PWH with a later onset of treatment showed a median
HAL sum score of 56, compared to a median of 98 in PWH with early
treatment.?? Therefore, the HALgor May still include some items with
ceiling effects when used in populations with less limitations in activi-
ties and participation.

In addition, some items in the domains ‘self-care’, ‘household tasks’
and ‘leisure activities and sports’ have been reported as inappro-
priate in Jamaican and Indian studies.>'® After the stepwise proce-
dure some of these culturally dependent items were removed, while
others were still included in the HALg ot (playing games, sports,

putting on socks and shoes, going on a holiday [active]) because
the items were appropriate for most populations.21%23-25 Based on
cross-cultural validation studies and the current study population, the
HALgport includes most relevant and informative items for PWH with
access to intensive treatment.2192324 However, as outcome monitor-
ing will most likely be performed in patients with access to intensive
treatment, the external validity of these findings is expected to be
high.

For two items with a high inter-item correlation rephrasing of the
question may be considered. The items ‘walking upstairs’ and ‘walking
downstairs’ had a high inter-item correlation of .86. ‘Walking upstairs’
was reported by the participants as being slightly more difficult. As
both items are about walking stairs, the descriptor ‘walking stairs’ may
better capture the activity than choosing one of the two activities.
They will be combined into a new item ‘walking stairs’ for the HALgp oyt
For calculating the HALg ot from the original HAL, the worst score
reported on walking upstairs or downstairs should be scored as abnor-
mal for the new item ‘walking stairs’.

Like the HAL, the HALpot suffers from the limitations of Classical
Test Theory. The HALgport SUum score (0-100) is a sum of the ordinal
items and not corrected for the difficulty of the separate items. For
example, scoring ‘impossible’ on an easy item like ‘sitting down’ has the
same weight for the sum score as scoring ‘impossible’ on a more diffi-
cult item like ‘running’.
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When comparing the HAL and HALy,t, the domain-, component-
and sum scores were considered to be similar despite significant p-
values, as the variation was well below the smallest detectable change
of 10.2. The statistical significance of these small differences may be
attributed to the large sample size.” Only for the domain ‘use of trans-
port’ scores of the HAL and HALq,t differed, because the most dif-
ficult item ‘cycling’ was removed as a result of a high number of ‘N/A’
responses.

Finally, the internal consistency of the HALg,o, (Cronbach’s a =.96)
is still higher than the recommended Cronbach’s a between .7 and .9.
As the internal consistency improved after reduction of the 24 items
and there was no clear indication for removing additional items, it was

decided to retain the remaining items.

4.2 | Comparison with other studies

In contrast to the strong correlations between the HAL (domains)
and the SF-36 physical health summary score and physical function-
ing domains observed in the present study, a recent systematic review
reported conflicting evidence for construct validity of the HAL.2¢ For
example, the HAL correlated strongly with the Impact on Participa-
tion and Autonomy questionnaire and Arthritis Impact Measurement
Scale which was reported in three studies, but correlated only moder-
ately with the SF-36 domain of physical functioning, reported in one
study.2® The correlations in the current paper may be higher because
the score distributions were better than in the Dutch study which had
high scores on both the HAL and SF-36. The ceiling effects in some
populations will potentially affected the convergent validity of the
HALghort-

4.3 | Clinical implications and future research

Within a context of multiple outcomes assessments in haemophilia
care, a shorter assessment and an easier way to quantify limitations in
activities and participation is desirable. The shorter version of the HAL
includes the most relevant and informative items for PWH in West-
ern countries. However, before introduction of the HALgp,+ construct
validity and reliability of the questionnaire should be established in
diverse populations. The HALg,+ can be derived from the original HAL,
which allows for longitudinal studies that use the HAL to switch to the
HALgport- Only the sum score should be used for the HALgyt, Since

some domains only have one or two items in the HALgp ¢

5 | CONCLUSION

This clinimetric study resulted in a 52% reduction of the number of
items in the HAL following a stepwise procedure of removing items.
The short version of the HAL (18 items) is expected to capture the most

relevant and informative items on activities and participation for PWH,

represent all domains of the original HAL and result in similar propor-
tions of abnormal sum scores.
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